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GENETICA AL FUNDATIEI
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REZUMAT

Dereglarile genetice care afecteaza sistemul
imunitar, cunoscute si sub numele de
imunodeficiente primare (IDP), includ peste
450 de erori genice Inndscute ale imunitatii.
Diagnosticul precoce si tratamentul adecvat
sunt vitale pentru calitatea vietii (QOL) si
deseori pentru supravietuire, deoarece acesti
pacienti sunt susceptibili fatd de infectii
frecvente, persistente, severe care pot pune
viata in pericol sau determina evolutia spre
autoimunitate.

Pacientii suspectati de IDP care nu au un
diagnostic genetic sunt sortiti adesea sa treaca
o lungd experientd de testari impovaratoare,
ineficiente si costisitoare, cunoscute sub
numele de”diagnostic odyssey” (cdlatoria
diagnostica). Diagnosticul tardiv rezultd in
imposibilitatea unei gestionari adecvate a bolii
si un raspuns deficitar la tratament, din care
rezultd complicatii precoce si scaderea QOL.
Secventierea de noud generatie (NGS) reduce
timpul de confirmare a diagnosticului, dar
costurile 1nalte si alte diferite bariere
determind accesibilitatea redusd a acestei
tehnici. Fundatia Jeffrey Modell (JMF) a
introdus in ianuarie 2019 un program pilot de
secventiere geneticd fard taxa “Jeffrey’s
Insights” pentru pacientii suspecti de IDP din
cadrul retelei de centre Jeffrey Modell
(JMCN), dar fara un diagnostic genetic.
Succesul programului pilot a impulsionat
determinat JMF sa se extinda la nivel global in
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GLOBAL EXPANSION OF
JEFFREY’S INSIGHTS: JEFFREY
MODELL FOUNDATION’S
GENETIC SEQUENCING
PROGRAM FOR PRIMARY
IMMUNODEFICIENCY

Jessica Quinn?, Vicki Modell 1, Britt
Johnson?, Sarah Poll 2, Swaroop Aradhya?,
Jordan S. Orangel and Fred Modell **

1 Jeffrey Modell Foundation, New York,
NY, United States, ? Invitae, San
Francisco, CA, United States

ABSTRACT
Genetic disorders that impair the immune
system, known as Primary

Immunodeficiencies (PI), include over 450
single-gene inborn errors of immunity. Timely
and appropriate diagnosis and treatment is
vital to quality of life (QOL) and sometimes
survival, as patients are susceptible to
frequent, persistent, severe, and sometimes
life-threatening infections or autoimmunity.
Suspected Pl patients that do not have a
genetic diagnosis often endure a prolonged,
onerous, inefficient, and  expensive
experience, known as a diagnostic odyssey.
The resulting diagnostic delay prohibits proper
disease management and treatment, causing
unnecessary distress and diminished QOL.
Next-generation sequencing (NGS) offers
relief from the distress of the diagnostic
odyssey, but because of cost and barriers to
access, it is regularly unobtainable. The
Jeffrey Modell Foundation (JMF) introduced
“Jeffrey’s Insights”, a no-charge genetic
sequencing pilot program, in January 2019 for
patients within the Jeffrey Modell Centers
Network (JMCN) with an underlying PI, but
no genetic diagnosis. Building on the success
of the pilot program, JMF expanded it globally
to more than 400 Centers in the JMCN in early
2020. The most current version of Invitae’s PI
Panel available was used for this program. All
participating clinicians were invited to
complete a brief questionnaire assessing prior



peste 400 de centre din JMCN la inceputul
anului 2020. Pentru acest program a fost
folosita versiunea actuala a panoului pentru
IDP al Invitae. Toti clinicienii participanti au
fost invitati sa completeze un scurt chestionar
de evaluare a impedimentelor vizand
managementul si tratamentul bolii la etapa de
post-secventiere. A fost testat un numar total
de 1.398 de pacienti, 20,3% dintre care au
beneficiat de un diagnostic molecular, iar
pentru multi altii s-au oferit indicatori utili de
diagnostic.  Rezultatele  furnizate  de
secventierea genetica au modificat favorabil
formula de diagnostic clinic, management,
tratament si consiliere genetica pentru 39%,
38%, 35% si 53% dintre pacientii vizati.
Extinderea globala a acestui program
subliniaza importanta esentiald a NGS pentru
IDP, dar si cost-eficienta acestuia. Rezultatele
de pana acum ale acestui program definesc
ratiunea NGS pentru diagnosticul pacientilor
cu IDP la momentul cand ajung sa fie evaluati
de specialistul imunolog.

INTRODUCERE

Deficientele genetice care afecteazad sistemul
imunitar, cunoscute ca imunodeficiente
primare (IDP), includ peste 450 erori genice
inndscute ale imunitatii  (EII)  (1-4).
Diagnosticul lor extemporaneu si tratamentul
adecvat sunt vitale pentru calitatea vietii
(QOL) si deseori pentru supravietuire, acesti
pacienti fiind susceptibili de infectii frecvente,
persistente, severe care pot pune viata in
pericol sau instigd fenomenul de autoimunitate
(1, 5-8). Se anunta ca IDP ar putea viza pana
la 1% din populatie, cifrd mult peste estimarile
anterioare (2, 9, 10). Cunoasterea sistemului
imunitar s-a amplificat de-a lungul anilor, au
crescut si indicii de calitate a vietii pacientilor
cu IDP, desigur in acord cu progresele atinse
in secventierea de noud generatie (NGS),
inclusiv panourile multi-gene si secventierea
deplina a exonului (SE), diagnosticul
molecular si  metodele de tratament
reformulate in consonantd cu aceste realizari
(4, 11-15). In prezent se resimte necesitatea
urgentd a gestiondrii oportune si standardizate
a acestor conditii (16, 17), deoarece pacientii
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impediments to access and post-sequencing
alterations in disease management and
treatment. A total of 1,398 patients were
tested, with 20.3% receiving a molecular
diagnosis and many more receiving helpful
diagnostic leads. Results obtained from
genetic sequencing led to an alteration of
clinical diagnosis, disease management,
treatment, and genetic counseling in 39%,
38%, 35%, and 53% of patients, respectively.
The global expansion of this program further
underscores the crucial need for NGS for PI,
along with its efficiency and potential cost
savings. The results of this program to date
further define rationale for the availability of
comprehensive diagnostic NGS for patients
with Pl when requisitioned by an expert
immunologist.

INTRODUCTION

Genetic disorders that impair the immune
system, known as Primary
Immunodeficiencies (PI), include over 450
single-gene inborn errors of immunity (IEI)
(1-4). Timely and appropriate diagnosis and
treatment 1is vital to a patient’s quality of life
(QOL) and sometimes their survival, as they
are susceptible to frequent, persistent, severe,
and sometimes life-threatening infections or
autoimmunity (1, 5-8). Up to 1% of the
population may have a Pl; more than previous
estimates (2, 9, 10).

Understanding of the immune system has
improved markedly over the years, as has
QOL for Pl patients, in concert with
advancement in next-generation sequencing
(NGS) including multi-gene panels and whole-
exome sequencing (ES), molecular diagnosis,
and novel treatments (4, 11-15). Still, there is
an urgent need for timely and enhanced
management of these conditions (16, 17).
Suspected Pl patients that do not have a
genetic diagnosis often endure frequent,
costly, and unhelpful specialist visits and
testing, known as a diagnostic odyssey (18).
The resulting diagnostic delay has the



suspecti de IDP si care inca nu au un diagnostic
genetic confirmativ, au de trecut calvarul
vizitelor frecvente soldate cu testeb
specializate, costisitoare si inutile denumit
disea diagnostica (18). Diagnosticul tardiv are
potentialul de a interfera cu gestionarea
adecvatd si tratamentul a bolii, provocand
suferintd inutila, scdderea QOL si uneori
decesul. Perioada indelungata de confirmare a
diagnosticului inseamna nu doar cheltuieli
substantiale pentru pacienti, ci si pentru tot
sistemul de sdnatate.

In multe cazuri, NGS poate finaliza aceastd
odisee de diagnosticare, prin secventierea cost-
eficienta a ADN-ului. Panourile NGS
disponibile la moment acopera majoritatea
genelor care genereazd IDP si astfel este
facilitata precizia diagnosticd, deoarece
diferite forme nozologice de IDP prezinta
suprapuneri de semne clinice. S-a demonstrat
astfel cd NGS poate accelera si eficientiza

diagnosticul pacientului si managementul
bolii.
O revizuire sistemicd a studiilor care

utilizeaza NGS pentru IDP a constatat ca
mediana ratei de diagnostic molecular ar fi de
25%, cu variatii Intre 15 s1 46% (19). De
exemplu intr-un studiu, diagnosticul bolii si
managementul clinic au fost modificate la 55-
25% dintre pacientii dupa obtinerea
rezultatelor de secventiere (11). in temeiul
acestor evidente, rapoartele recente plaseaza
NGS ca fiind o componentd esentiald a
managementului adoptat pentru majoritatea
persoanelor cu suspiciunea de IDP si ingrijirile
clinice urmatoare. De consemnat ca aplicarea
timpurie a metodei maximizeaza beneficiile
pentru pacient, finalizand efectiv pelerinajul
lor de diagnostic, dar ofera si beneficii
semnificative pentru sistemele de sanatate.
Bariere impovaratoare, cum ar fi costul,
asigurarea, accesul si interpretarea, totusi,
interfereazd cu obtinerea acestora resurse
benefice in multe cazuri (20). A fost sugerat ca
companiile de asigurareatorii neagd testarea
genetica mai frecvent decat oricare altul test
clinic, multe dintre ele necesitind trimiterea
unui genetician, indiferent de calificarea
imunologului care solicita testarea (20).
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potential to interfere with proper disease
management and  treatment,  causing
unnecessary distress, diminished QOL, and
sometimes death. The diagnostic odyssey also
can result in a substantial expense not only to
the patients, but also to the health care system.
In many cases, NGS can offer the end of a
diagnostic odyssey, through cost-efficient
DNA sequencing. Available NGS panels
cover a majority of genes causing Pl and
facilitate precision diagnosis, as various Pls
present with overlapping clinical
presentations. Furthermore, NGS has been
demonstrated to influence or change patient
diagnosis and diseas management. A
systematic review of studies utilizing NGS for
PI found the median molecular diagnostic rate
to be 25%, with a range of 15-46% (19). In one
study, clinical diagnosis and clinical
management were altered in 55% and 25% of
patients with sequencing findings (11). Based
upon this and other recent data for many
individuals with a suspected Pl, NGS is a
crucial component of their clinical care.
Importantly, early application not only
maximizes benefits to the patient through
potentially ending their diagnostic odyssey,
but also provides increased value to health care
systems.

Burdensome barriers such as cost, insurance,
access, and interpretation, however, interfere
with obtaining these beneficial resources in
many cases (20). It has been suggested that
insurers deny genetic testing more frequently
than any other clinical test, with many
requiring a geneticist referral, regardless of the
expertise or qualifications of the ordering
immunologist to determine the need for testing
(20). These barriers result in suspected PI
patients that have not been evaluated for
genetic etiologies and remain within a
diagnostic odyssey and risk excessive expense
and anguish in pursuit of a diagnosis.
METHODS

Jeffrey Modell Centers Network

For more than two decades, the Jeffrey Modell
Centers Network (JMCN), a global network of
specialized centers founded and established by
the Jeffrey Modell Foundation (JMF), has



Aceste bariere au ca rezultat pacienti
suspectati cu IDP care nu au fost evaluati
pentru cauza geneticd si raman In odisea
diagnostica si riscad cheltuieli excesive si
frustrari in cautarea unui diagnostic.

METODE
Reteaua de centre Jeffrey Modell

De mai bine de doua decenii, Jeffrey
Modell Centers Network (JMCN), o retea
globala de centre specializate fondatd si
dezvoltatd de Jeffrey Modell Foundation
(JMF), a oferit o platforma necesard pentru a
optimiza progresele cercetarii, diagnosticului,
terapiei si conectivitatii. Reteaua se extinde in
mod constant si include in prezent 915 medici
experti din 402 institutii, in 318 orase si 87 de
tari de pe sase continente. Aproximativ o
treime sau 120 dintre centrele din retea sunt in
SUA, iar 282 — in afara SUA. Lista de medici
experti din JMCN este partajatd, cu
permisiunea acestora, pe site-ul JMF prin
intermediul instrumentului “Find an Expert”
(,,Gasiti un expert”), care poate fi accesat pe
link-ul ~ la  http://infodpi.org/information-
booth/find-an-expert. Peste  258.000 de
pacienti sunt monitorizati in retea, 50% dintre
care nu au emis un diagnostic genetic (21). Prin
valorificarea expertizei JMCN poate fi atins
avantajul unic de mare probabilitate pentru
diagnosticul genetic de IDP pentru un anumit
pacient. JMCN oferd accesul direct si
coordonat al clinicienilor experti care
monitorizeaza un numar mare de indivizi cu un
diagnostic clinic, dar care nu au o confirmare
genetica, permitandu-ne sa conectam acei
pacienti la testdri genetice diagnostice
valoroase. Demonstram, prin utilizarea JMCN,
indicele clinic de suspiciune al unui expert
imunolog care ar trebui sa justifice aplicarea
NGS pentru diagnosticul IDP.

Studiul Pilot

JMF a initiat in ianuarie 2019 un
program pilot pentru a oferi imunologilor
clinici secventiere genetica aplicatd gratuit
persoanelor cu IDP diagnosticata clinic (22).
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provided a platform needed to optimize
research advances, diagnosis, treatments, and
connectivity. The network is constantly
expanding, but currently includes 915 expert
physicians, at 402 institutions, in 318 cities,
and 87 countries across six continents. About
a third, or 120, of the centers in the network
are in the US, with 282 OUS. A list of expert
physicians in the JMCN is shared, with
permission, on JMF’s website through the
“Find an Expert” tool, which can be accessed
at http://info4pi.org/information-booth/find-
an-expert. More than 258,000 patients are
followed in the network, over 50% ofwhich do
not have a genetic diagnosis (21).

By leveraging the expertise of the IMCN, the
unique advantage of high pre-test probability
for a genetic diagnosis of PI for a given patient
can be achieved. The JMCN offers direct
coordinated access to expert clinicians who
support a large number of individuals with a
clinical diagnosis, but not yet having genetic
confirmation, allowing us to connect those
patients to valuable genetic diagnostics. We
demonstrate, through the utilization of the
JMCN, that an expert immunologist’s clinical
index of suspicion alone should warrant
application of NGS for PI diagnosis.

The Pilot

JMF initiated a pilot program to provide
clinical immunologists no-charge genetic
sequencing to apply to individuals with a
clinically diagnosed underlying PI in January
2019 (22). The program aimed to detect a
genetic cause of disease, providing a
molecular diagnosis to optimize management
and treatment. Utilizing the unique JMCN, we
hypothesized that immunologists having a
high pre-test probability would thereby
identify those patients who most needed tests,
and through this, aimed to establish the value
and utility of NGS for PI, essentially by
putting the right tools in the right hands.

We invited 21 JMCN sites in 10 countries to
participate. One hundred fifty-eight patients
were tested, and 28 (21%) received a
molecular diagnosis. It was reported by those
in the pilot thatcost was a major barrier in
seeking genetic testing for these patients.
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Programul urmareste detectarea cauzei
genetice a bolii, oferind formula unui
diagnostic molecular pentru a optimiza
managementul si tratamentul acesteia. Am
emis ipoteza cd imunologii care apeleaza la
JMCN au toate sansele sd identifice pacientii
care au cea mai mare nevoie de testare si, prin
aceasta, valoarea si utilitatea NGS pentru IDP
fiind 1n esentd instrumentul potrivit in mainile
potrivite. Am invitat sa participe 21 de centre
JMCN din 10 tari. O suta cincizeci si opt de
pacienti au fost testati, iar 28 (21%) au primit
a diagnostic molecular. Participantii la
programul pilot au raportat costul ca fiind o
barierd majord in realizarea testarii genetice
pentru acesti pacienti. In urma rezultatelor de
secventiere geneticd diagnosticul clinic,
managementul bolii, tratamentul si consilierea
genetica au fost revazute intr-un numar
substantial, in multe cazuri chiar si In absenta
unui  diagnostic  molecular  disponibil.
Important este ca pentru aproape jumatate s-a
modificat maniera de abordare si la aproape
toti  pacientii astfel diagnosticati s-a
reconsiderat terapia aplicata (22).

Programul Global

La inceputul anului 2020, datorita
succesului programului pilot, JMF a extins
programul de secventiere genetica, ,Jeffrey’s
Insights” la nivel global, aplicat acum 1n toate
centrele din reteaua JMCN. Programul este o
optiune gratuitd pentru pacienti, medicli,
spitale, companii de asigurdri sau agentii
guvernamentale. Prin extinderea acestui
program, care este Incd in proces de derulare,
incercam sd evaludm in continuare valoarea si
eficienta clinica a NGS pentru PID, inclusiv ca
examen de pretestare asociata. Obiectivele
suplimentare includ revederea formulei de
diagnostic clinic si de management curativ
dupd secventierea genetica, prin intermediul
JMCN fiind stabilite si colaborari intre expertii
si imunologi. Avand in vedere rezultatele
programului pilot si avantajul capacitatii
expertilor JMCN 1n identificarea superioara a
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Clinical diagnosis, disease management,
treatment, and genetic counseling were altered
in a substantial number of patients due to the
genetic sequencing results obtained, in many
cases even in the absence of receiving a
molecular diagnosis. Importantly, there was a
change in outcomes and an applicable therapy
for nearly half and nearly all of the diagnosed
patients, respectively (22).

The Global Program

In early 2020, building on the success of the
pilot program, JMF expanded access to the
genetic  sequencing program, “Jeffrey’s
Insights”, globally to all centers in the JMCN.
The program is still being offered with no
charge to patients, physicians, hospitals,
insurance companies, or government agencies.
Through the expansion of this program, which
is still ongoing, we seek to further establish the
value and clinical efficiency of NGS for PI,
utilizing the distinctive JMCN and the
associated  high  pre-test  probability.
Additional goals include establishing the
clinical diagnosis alteration rate and change in
disease management due to the genetic
sequencing results, outcomes facilitated via
the JMCN and established connections with its
expert immunologists.

Considering the outcomes of the pilot and the
advantage of harnessing the JIMCN’s experts’
ability to determine the most suitable patients,
we anticipated that the molecular diagnostic
rate from the global expansion of this program
would remain in the range of 15-46%, as
previously reported (19). We posit that the
high clinical index of suspicion from an expert
immunologist translates to high pre-test
probability and will result in high diagnosis
rates without additional tests, requirements, or
justifications. Based upon the pilot, we
predicted the rate of disease management
alteration would be 25% and that revision of
diagnosis would also continue to occur at a
meaningful rate.

Modification of diagnosis and management
has not only potential for improved patient



pacientilor eligibili, am anticipat ca prin
extinderea globald a acestui program, rata
diagnosticului  molecular s-ar incadra in
intervalul de 15-46%, asa precum s-a raportat
anterior (19). Noi postuldm ca indicele inalt de
suspiciune clinicdi emisd de un expert
imunolog anuntd o probabilitate ridicata
inainte de testare si va duce la rate elevate de
diagnosticare fara teste, cerinte sau justificari
suplimentare. In baza programului pilot am
anticipat cum cd rata de ameliorare a
managementului clinic ar fi de 25%, ar creste
in ritm semnificativ si calitatea diagnosticului.

Remanierile aduse diagnosticului si
managementului determina nu doar o evolutie
favorabila pentru pacient, dar pot oferi si
economii de cost pe termen scurt si lung. Ne-
am propus sd valorificdm eficacitatea NGS
pentru IDP din punctul de vedere al serviciilor
de sanatate, sd furnizdm rationamentul unui
diagnostic NGS extins pentru IDP si sa oferim
suport real pentru accesul la NGS cand aceasta
este justificatd. Am pornit de la ipoteza ca acest
program va ajuta la clasificarea NGS ca si
interventie primara atunci cand specialistul
imunolog are o suspiciune clinicd vagd de IDP
de cauza genetici. In ianuarie 2020, intreaga
retea JMCN, aproximativ 400 de centre, a fost
invitatd sd participe la extinderea globald a
programului care sd includa pacientii cu cele
mai multe sanse de pretestare. Ne-am bazat pe
judecata specialistilor imunologi cu privire la
pacientii eligibili, fara a cere criterii specifice
sau argumentdri suplimentare. Pentru a solicita
testarea un clinician participant al programului
JMCN se va porni de la prezenta uneia sau mai
multora dintre urmatoarele indicatii clinice: (i)
diagnostic clinic de IDP confirmat, fara
diagnostic genetic, (ii) screening neonatal
sugestiv pentru IDP, dar fara un diagnostic
stabilit genetic, (iii) diagnostic clinic IDP
suspecta, conform celor 10 semne sugestive
pentru IDP ale JMF
(http://www.info4pi.org/library/educational-
materials/10-warning-signs). ~ Criteriile  de
eligibilitate a pacientului au fost 1in
concordantd cu cele anterior descrise pentru
programul pilot (22).
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outcomes but can provide considerable short-
and long-term cost savings.

We sought to also estimate the value and
efficiency ofNGSfor PIfrom a health services
standpoint, provide reasoning behind the need
for extensive NGS diagnostics for PI, and
provide support for increased access to NGS
when warranted. We hypothesized that this
program will help classify NGS as the primary
intervention when a high clinical index of
suspicion of a genetic Pl by an expert
immunologist exists.

In January 2020, the entire JMCN,
approximately 400 sites, were invited to
participate in the program’s global expansion
and include their highest pre-test probability
patients. We relied on the judgment of the
expert immunologists as to which patients to
include, with no specific criteria or additional
justification applied or needed. For tests
ordered by a participating clinician in the
JMCN, one or more of the following clinical
indications was suggested: (i) confirmed
clinical diagnosis of Pl without established
genetic diagnosis, (ii) newborn screen
suggestive of Pl without established genetic
diagnosis, (iii) suspected clinical diagnosis of
PI, as per JMF’s 10 Warning Signs of PI
(http://www.info4pi.org/library/educational-
materials/10-warning-signs).

Patient eligibility criteria were consistent with
that previously described for the pilot program
(22).

JMF partnered with Invitae to perform clinical
NGS testing.

Invitae is a fully certified clinical diagnostic
laboratory  which  performs  full-gene
sequencing and intragenic deletion-
duplication analysis using NGS technology.
Invitae’s Primary Immunodeficiency Panel
was used for this program, which included 207
genes until September 2020, when it was
expanded to include 407 genes. A list of the
genes included on each of these panels can be
found in Supplementary Tables 2, 3. A
detailed description of testing services has
been previously described (22, 23). Variant
interpretation was conducted in adherence
with an expansion of the American College of
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JMF a colaborat cu Invitae pentru a
efectua testarea NGS. Invitae este un laborator
de diagnostic clinic complet certificat, care
efectueaza secventierea completd a genelor si
duplicarea deletiei intragenice utilizand
tehnologia NGS. Pentru acest program a fost
utilizat panoul de imunodeficienta primara al
Invitae, care a inclus 207 gene pana in
septembrie 2020, cand a fost extins pentru a
include 407 gene. Lista genelor incluse in
fiecare dintre aceste panouri poate fi gasit in
tabelele suplimentare 2, 3. O descriere
detaliata a serviciilor de testare a fost descrisa
anterior (22, 23). Interpretarea variantelor s-a
efectuat in conformitate cu o varianta extinsa a
Ghidului Colegiului American de genetica
medicala (24). Rezultatele au fost prezentate in
conformitatea urmatoarelor clasamente de
variante: variante patogene sau probabil
patogene (P/LP), incerte (variante cu
semnificatie incertd —VSI) si negative (nu au
fost identificate variante raportabile). Alelele
cu risc crescut (variante comune asociate cu un
risc crescut de aparitie a unei tulburari, dar nu
si a unui diagnostic) sunt larg rdspandite in
populatia generald si, prin urmare, au fost
excluse din analiza. Rezultatele cu variante
patogene si probabil patogene au fost
clasificate in continuare conform relevantei lor
clinice (stare de purtator, diagnostic molecular,
Tabelul 1). Variantele de diagnostic molecular
confirmat si probabil au fost grupate impreund
si sunt denumite ,,diagnostic molecular”.

Protocolul programului, inclusiv detaliile
colectarii probelor, consimtdmantul, testarea
NGS, timpul de realizare, raportarea si testarea
variantelor de familiale, a fost unul concordant
cu cel anterior descris pentru programul pilot
(22). Un chestionar actualizat a fost distribuit
tuturor clinicienilor participanti instrument
prin care s-au solicitat informatii de
identificare a provocadrilor de acces si despre
modificarile operate in managementul bolii si
tratamentul oricarui individ testat (Figura
suplimentara 1). Aceasta informatie a fost
acumulatd pentru a intelege mai bine valoarea
si impactul final al testdrii NGS pentru
pacientii suspecti de IDP.
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Medical Genetics guidelines (24). Results
were presented by the following variant
classifications:  pathogenic  or  likely
pathogenic  (P/LP) variants identified,
uncertain (variants of uncertain significance -
VUS- identified), and negative (no reportable
variants identified). Increased risk alleles
(common variants associated with an elevated
risk of a disorder, but not a diagnosis) are
widespread in the general population and so
were excluded from the analysis. Results with
pathogenic and likely pathogenic variants
were further classified by their clinical
relevance (i.e. carrier status, molecular
diagnosis, Table 1). Confirmed and likely
molecular diagnoses were grouped together
and are referred to as a “molecular diagnosis”.
Program protocol, including details related to
specimen collection, consent, NGS testing,
turn-around time, reporting, and Family
Variant Testing, was consistent with that
previously described for the pilot program
(22). An updated questionnaire was distributed
to all participating clinicians requesting de-
identified information to assess access
challenges and alterations in disease
management and treatment for anyindividual
tested (Supplementary Figure 1). This
information was sought to better understand
the value and ultimate impact of NGS testing
for suspected P1 patients.

RESULTS

Geographic Reach

From January 2019 to August 2021, a total of
173 unique ordering clinicians have
participated in this program, from 121
institutions in 98 cities within 45 countries.
The global distribution can be seen in Figure
1A, and the distribution in the US can be seen
in Figure 1B.

Genetic Testing

A total of 1,398 unrelated patients and 27
family members have been tested through this
program. Of these patients, 561 were tested
using the 207 gene panel, while 838 were
tested using the 407 gene panel after it was
implemented in September 2020. There were
6,343 unique reportable variants (pathogenic,



REZULTATE
Aria geografica

Din ianuarie 2019 pana in august 2021,
un total de 173 clinicieni unici ordonatori au
participat la acest program, din 121 institutii
din 98 de orase din 45 de tari. Distributia
globala poate fi vizualizata in Figura 1A, iar
distributia In SUA — 1n Figura 1B.

Testare genetica

Un total de 1 398 pacienti neinruditi si
27 de membri ai familiilor au fost testati in
cadrul acestui program. Dintre acesti pacienti,
561 au fost testati folosind panoul de 207 gene,
in timp ce 838 au fost testati folosind panoul
de 407 gene dupa ce acesta a fost implementat
in septembrie 2020.

Au existat 6 343 de variante unice
raportabile (patogene, probabil patogenice sau
VSI) identificate si 7 524 variante identificate
raportabile ne-unice, intrucat unele variante au
fost identificate la pacienti multipli. Cel putin
o variantd genetica raportabild a fost gasita #
la 1 373 de pacienti (98,2%). Un total de 455
de variante unice P/LP si 667 de variante non-
unice P/LP au fost identificate la 493 pacienti.
Din cele 667 de variante non-unice P/LP
identificate, 68 (10,2%) au fost numarul de
copii a variantelor P/LP (CNV). De remarcat,
49 (72%) dintre acestea 68 P/LP CNV-uri erau
subgenice si ar fi ratate de testdrile traditionale.
Tabelul 2 prezintd toate variantele identificate
de catre Uniunea Internationald a Societatilor
Imunologice (IUIS) (2, 3). In ciuda indicatiilor
largi pentru testarea geneticd, 65 de pacienti au
fost suspectati cd au sau au fost diagnosticati
cu imunodeficienta variabila comuna (CVID),
are este de obicei multifactoriald si mai rar are
0 cauza monogenica (25). Au fost doar patru
pacienti cu CVID suspect care au primit un
diagnostic molecular (CTLA4, SH2D1A,
NFKBI1, LRBA) si un pacient a fost identificat
ca fiind purtator heterozigot al unei mutatii
patogene TACI, care nu este un diagnostic in
sine, dar este considerat un factor de risc pentru
CVID. Un total de 1.333 de pacienti au
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likely pathogenic, or VUS) identified, and
7,524  non-unique  reportable  variants
identified, as some variants were identified in
multiple patients. At least one reportable
genetic variant was found in 1,373 patients
(98.2%). A total of 455 unique P/LP variants
and 667 non-unique P/LP variants were
identified in 493 patients. Of the 667 non-
unique P/LP variants identified, 68 (10.2%)
were P/LP copy number variants (CNV). To
note, 49 (72%) of these 68P/LP CNVs were
sub-genic and would be missed by traditional
microarrays. Table 2 shows all identified
variants by the International Union of
Immunological Societies (IUIS) category (2,
3).

Despite broad indications for genetic testing,
65 patients were suspected to have or were
diagnosed with common variable
immunodeficiency (CVID), which is usually
multifactorial and less frequently due to a
monogenic cause (25). Only four patients
suspected to have CVID received a molecular
diagnosis (CTLA4, SH2D1A, NFKB1,
LRBA), and one patient was identified as a
heterozygous carrier of a TACI pathogenic
mutation, which is not diagnostic alone, but is
considered a risk factor for CVID. A total of
1,333 patients received genetic testing for
suspected monogenic disorders, excluding the
CVID patients, and 271 (20.3%) received a
molecular diagnosis (Figure 2). Additionally,
204 patients (15.3%) were found to be carriers
of AR or XL conditions. Importantly, four
patients had dual diagnoses with glucose-6-
phosphate dehydrogenase (G6PD) deficiency:
X-linked SCID (IL2RG), C6 deficiency (C6),
IPEX syndrome (FOXP3), DiGeorge
syndrome (TBX1). The diagnostic yield was
not significantly different between individuals
tested on the 207 gene panel (19.6%) and
individuals tested on the 407 gene panel
(20.8%; c2 p-value = 0.3085). Geographically,
diagnostic yield varied by region, with 35.8%,
29.6%, and 26.1% of patients receiving a
molecular diagnosis in Asia, the Middle East
or Africa, and Latin America, respectively
(Figure 3). Europe had a diagnostic yield of
13.9% and the US and Canada had a combined



beneficiat de teste genetice pentru tulburari
monogenice suspectate, cu exceptia pacientilor
cu CVID, iar 271 (20,3%) au primit un
diagnostic molecular (figura 2). In plus, s-a
constatat ca 204 pacienti (15,3%) erau
purtatori de AR sau de afectiuni XL. Este
important de mentionat ca patru pacienti au
avut un diagnostic dublu cu deficit de glucoza-
6-fosfat dehidrogenaza (G6PD): SCID legat de
X (IL2RG), deficienta C6 (C6), sindrom IPEX
(FOXP3), sindrom DiGeorge (TBX1).
Randamentul de diagnosticare nu a fost
semnificativ diferit Intre indivizii testati cu
ajutorul panoului de 207 gene (19,6 %) si
indivizii testati cu ajutorul panoului de 407
gene (20,8 %; p = 0,3085).

Geografic, rata diagnosticului a variat
in functie de regiune - in Orientul Mijlociu,
Africa si America Latind 35,8%, 29,6% si,
respectiv, 26,1% din pacienti au beneficiat de
diagnostic molecular (Figura 3). Europa a
prezentat o ratd de diagnostic de 13,9%, iar
SUA si Canada a avut o ratd diagnostica
sumara - 11%. Din cei 27 membri ai familiilor
cercetate doi au primit un diagnostic
molecular, iar sase aveau statut de purtator.
Tabelul 1 prezintd diagnosticele moleculare
atribuite  conform  variantelor  patogene
cunoscute si in functie de gena inculpata
conform Clasificarii IUIS a comitetului de
experti IEIL.

Varsta persoanelor testate a variat intre
0-87 de ani cu 0 medie de 12,2 ani. 81% dintre
cei care au primit diagnosticul molecular erau
de varsta pediatricd (mediana de varsta - 8,7
ani). Copiii cu varsta intre 0-5 ani au avut cea
mai inaltd ratd de diagnostic molecular - de
25%. In grupul 6-17 ani s-a emis diagnostic
molecular la 17% comparativ cu 13% la
pacientii de 18 ani si peste Aceste date sunt
afisate in Tabelul 3.

Chestionarul IMF

Clinicienii participanti au fost invitati
sa completeze un chestionar pentru a obtine o
perspectiva suplimentara asupra
managementului si  accesului pacientului
inainte de NGS si modificarea acestor
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diagnostic yield of 11%. Of the 27 family
members that were tested, two received a
molecular diagnosis and six received carrier
results. Supplementary Table 1 displays the
molecular diagnoses attributed to known
pathogenic variants categorized by gene per
the IUIS Expert Committee classification of
IEI.

The age of all individuals tested ranged from
0-87 years with an average of 12.2 years. Of
those receiving a molecular diagnosis, 81%
were tested during the pediatric period, with an
average age of 8.7 years. Children aged 0-5
years had the highest diagnostic yield, with a
25% molecular diagnostic rate. In those 6-17
years old, 17% received a molecular diagnosis
compared to 13% in patients 18 and older. This
data is displayed in Table 3.

The JMF Questionnaire

Participating clinicians were invited to
complete a questionnaire to acquire additional
insight into patient care and access before
NGS and alterations to disease management
and treatment after NGS (Supplementary
Figure 1). Questionnaires were received for a
total of 708 (50.6%) of the 1,398 participating
patients.

Participating physicians reported that prior to
NGS testing, patients visited a health care
provider 7.68 times on average in the previous
12 months. It was also reported that in the
previous 12 months, 59%, 47%, and 18% of
patients had been admitted to the hospital,
visited the emergency room, and been
admitted to the ICU at least once, respectively.
Notably, there were some patients with
multiple admissions. Of the participating
patients, 14% reportedly did not seek care and
73% did not seek NGS testing due to cost.
Access to NGS testing was reported as an
obstacle for 67% of the patients. Before
genetic sequencing, the average annual
estimated cost of care was $115,138. Only
approximately 15% of patients were reported
to have insurance coverage for genetic testing.
Clinicians reported having a suspicion of a
specific diagnosis 75% of the time, but ended



parametri dupa diagnosticul operat prin NGS
(Figura suplimentara 1). Au fost distribuite
chestionare pentru 708 (50,6%) din totalul
celor 1 398 de pacienti participanti.

Medicii participanti au raportat ca
inainte de testarea NGS, pacientii ar fi vizitat
servicii de asistentd medicald Tn mediu de 7,68
ori in ultimele 12 luni. S-a mai raportat cd in
12 luni precedente anchetei au fost internati cel
putin o datd la spital, s-au adresat la un
departament de urgenta sau au fost internati in
sectia terapie intensiva 59%, 47% si, respectiv,
18% dintre acestia. Au fost si cativa pacienti cu
internari repetate. 14% dintre pacientii
participanti nu au solicitat ingrijiri medicale,
lar 73% nu au decis testarea NGS din cauza
costului. Accesul la testarea NGS a fost
raportat ca fiind un obstacol pentru 67% dintre
pacienti. Inainte de testul de secventiere
geneticd, costul mediu anual estimat al
ingrijirilor necesare era de 115 138 USD. Doar
aproximativ 15% dintre pacienti au raportat ca
au acoperire din asigurare pentru testarea
genetica. Clinicienii au raportat cd au
suspiciunea unui diagnostic specific in 75%
din cazuri, dar au ajuns sd-si modifice
diagnosticul suspectat in 39% cazuri, in baza
rezultatelor testarii NGS. Per total, dupa
testarea NGS, indiferent daca diagnosticul
molecular a fost sau nu definitiv, diagnosticul
clinic, managementul bolii, tratamentul si
consilierea genetica au fost modificate pentru
39%, 38%, 35% si, respectiv, 53% dintre
pacienti (Figura 4). In cazul a 21% din
pacientii participanti s-au identificat membri ai
familiei cu risc sau cu afectiuni prezente. S-a
raportat ca a existat o terapie relevanta pentru
53% pacienti. In mod remarcabil, 32% dintre
pacienti au urmat o evolutie diferitda dupa
emiterea rezultatelor testarii NGS.

Costurile de ingrijire

Compararea competentelor economice
anterioare ale JMF 1n domeniul asistentei
medicale pentru IDP (21, 26), costurile fiind
estimate in dolari americani, s-a axat pe
conditii care afecteaza frecvent pacientii cu
IDP (Tabelul 4) (27-31). Din cele notate in
Chestionarul JMF deducem ca diagnosticul

18

up altering their suspected diagnosis 39% of
the time, based on the results of NGS testing.
Overall, after NGS testing, whether or not a
definitive molecular diagnosis was received,
clinical diagnosis, disease management,
treatment, and genetic counseling were altered
in 39%, 38%, 35%, and 53% of patients,
respectively (Figure 4). For 21% of
participating patients, at-risk or affected
family members were found. It was reported
that there was a relevant therapy for 53% of the
patients. Remarkably, 32% of patients
reportedly had a change in outcomes based on
the results of NGS testing.

Costs of Care

Leveraging JMF’s previous economic
proficiency in health care for Pl (21, 26),
estimated US dollar values were assigned to
conditions that frequently affect patients with
Pl (Table 4) (27-31). As the JMF
Questionnaire  demonstrates, timely and
accurate diagnosis, disease management, and
treatment, made possible through NGS testing,
could result in improved outcomes and a
substantial reduction in the number of
episodes of these conditions, as well as the
associated costs.

DISCUSSION

It is known that patients with a presumed Pl,
but no genetic diagnosis, often endure a long,
onerous, inefficient, and expensive diagnostic
odyssey that can delay or prevent accurate
diagnosis,  disease = management, and
treatment, leading to unnecessary distress and
a diminished QOL. NGS offers a path to hope,
understanding, and ultimately relief for these
patients, but it is frequently inaccessible for a
myriad of reasons, including insurance
coverage and cost.

The JMCN is uniquely positioned to facilitate
targeted access to expert immunologists who
care for a larger number of suspected PI
patients that have no genetic diagnosis, and
has allowed us to demonstrate, through the
global expansion of this program, the
importance, efficiency, and crucial need of
NGS testing for PI, which we argue, should be



emis in timp util si precis, inclusiv prin testarea
NGS, managementul si tratamentul adecvat al
bolii ar putea duce la ameliorarea rezultatelor
curative si la o diminuare substantialda a
numarului de recurente (episoade) ale acestor
afectiuni, cat si a costurilor asociate.

DISCUTII

Se cunoaste faptul ca pacientii cu
suspectie de IDP dar fard un verdict genetic
parcurg o lunga odisee diagnostica, care este
nu doar costisitoare, dar poate intarzia sau
erona acuratetea diagnosticd, managementul
bolii si tratamentul acesteia fiind deficiente si
alterand calitatea vietii bolnavului. NGS ofera
o cale de speranta, intelegere si, in cele din
urma, de alinare pentru acesti pacienti, chiar
dacd este adesea inaccesibil dintr-0
multitudine de motive, inclusiv acoperirea si
costul asigurarii.

JMCN are o pozitie unica pentru ca ar
facilita accesul directionat al specialistilor
imunologi care asistd un numdr mai mare de
pacientii cu suspiciune de IDP dar care nu au
diagnostic genetic, de aceea pleddm pentru
extinderea globala a acestui program, pentru
importanta, eficienta si necesitatea cruciala a
testarii NGS pentru IDP, examen despre care
sustinem ca ar trebui sd fie considerat un test
de prim nivel in abordarea initiald a oricdrui
pacient suspect de IDP. Acest program insista
de asemenea asupra faptului ca medicii experti
sunt suficient de competenti pentru a
determina care dintre pacienti are nevoie de
NGS. In mod intentionat nu am aplicat criterii
de eligibilitate restrictive, deoarece am crezut
in valoarea expertizei unui imunolog expert si
in probabilitatea ridicatd a acesteia Tnainte de
testare si la identificarea pacientilor potriviti
pentru testare.

Pand in prezent, extinderea globala a
acestui program a reusit un randament
diagnostic de 20,3%, cifra care se Incadreaza
in intervalul de 15-46% estimat intr-0 revizuire
sistematica recenta (19). Revista citatd a
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considered a first tier test used early in any
patient that is suspected to have a Pl. This
program also highlights that expert clinicians
are highly qualified to determine which
patients need NGS. Restrictive eligibility
criteria were intentionally not applied, as we
believed in the wvalue of an expert
immunologist’s expertise and their likely high
pretest probability in identifying the right
patients for testing.

To date, the global expansion of this program
has resulted in a diagnostic yield of 20.3%,
which falls in the predicted 15-46% range
described in a recent systematic review (19).
The systematic review observed a 25% median
diagnostic rate across all eight studies
included, withfour rangingfrom 15-25%
andfour rangingfrom 40-46%. Notably, of the
four studies reporting diagnostic rates in the
40-46% range, one used ES (11), one used a
test panel with a greater number of genes (32),
one tested a highly consanguineous population
(33), and one tested patients with at least one
known causal mutation (34). Additionally,
Invitae previously shared a 7% internal
diagnostic rate for their 207 gene PI panel at
the 2018 American Society of Human
Genetics meeting (35). We posit that high pre-
test probability attained by utilizing expert
immunologists resulted in the higher
diagnostic rate of 20.3%, illustrating the
strength of their judgment and capability in
recognizing those patients most in need of
NGS testing.

When looking at diagnostic yield by region,
we saw the highest diagnostic yield for
patients from Asia (35.8%), the Middle East or
Africa (29.6%), and LATAM (26.1%),
highlighting that NGS testing for Pl is an
important  diagnostic  tool for diverse
populations of different ethnic backgrounds
and should be considered as a first tier test
early in patients with a suspicion for PI
worldwide.

A positive molecular diagnosis in a patient can
often trigger cascade testing in relatives who
may be at risk for the condition, who want to
know their carrier status for future family
planning, or who need to know their genetic



identificat o ratd medie de diagnostic de 25%
in toate cele opt studii incluse, patru incluzand
variatii intre 15-25% si patru — intre 40-46%.
Printre cele patru studii care raporteaza rate de
diagnostic in intervalul de 40-46%, unul a
folosit ES (11), un altul a folosit un panou de
testare cu un numar mai mare de gene (32),
incd unul a testat o populatie cu indice de
consanguinitate foarte mare (33) si unul a testat
pacienti cu cel putin o mutatie cauzald
cunoscuta (34). Invitae raportase anterior o rata
interna de diagnostic de 7% pentru panoul lor
de 207 gene IDP la Reuniunea Societatii
Americane de Genetica Umana din 2018 (35).
Postulam ca probabilitatea ridicata de
pretestare obtinutd prin implicarea
imunologilor experti a dus la o rata de
diagnosticare ce a depasit cifra de 20,3 %,
ilustrand puterea de judecata si capacitatea lor
de a recunoaste acei pacienti care au cea mai
mare nevoie de testare NGS.

Cand analizam randamentul
diagnosticului in functie de regiune, observam
un maxim randament al diagnosticului printre
pacientii din Asia (35,8%), Orientul Mijlociu
sau Africa (29,6%) si LATAM (26,1%), ceea
ce anunta ca testarea NGS pentru IDP este un
instrument de diagnostic valoros pentru
diverse populatii si etnii diferite si ar trebui sa
fie consideratd ca prim nivel de testare precoce
a pacientilor cu suspiciune de IDP. Un
diagnostic molecular pozitiv la un pacient
poate deseori declansa testarea In cascadad a
rudelor care pot avea riscul de aparitie a
afectiunii si care doresc sa 1si cunoasca statutul
de purtitor pentru planificarea familiald
viitoare, sau care trebuie sa-si cunoasca
statutul genetic In timp ce sunt examinati ca si
potential donator pentru membrul lor de
familie afectat. Desi acest program nu a fost
utilizat pe scara larga pentru testarea in cascada
(n=27), doua rude au primit un diagnostic
molecular si sase au primit statut de purtator
conform rezultatelor. Fiind in posesia acestor
probe, cei din urmd pot avea accesS la
tratamente sau management clinic proactiv sau
pot dispune de informatii pentru planificarea
familiala si deciziile de selectie a donatorilor.
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status while being screened as a potential
donor for their affected family member.
Although this program was not broadly
utilized for cascade testing (n=27), two
relatives received a molecular diagnosis and
six received carrier status results. This
information may allow them to have access to
treatments or proactive clinical management,
or inform family planning and donor selection
decisions.

In the global expansion of this program, 20.3%
of patients received a molecular diagnosis.
Clinical diagnosis, disease management,
treatment, and genetic counseling were altered
in 39%, 38%, 35%, and 53% of patients,
respectively, as reported for 50.6% of
participating patients. This suggests that non-
diagnostic results can still be used by
clinicians in decisions related to patient
medical management and emphasizes the
value of NGS testing, even without the
identification of a definitive genetic diagnosis.
Additionally, the findings highlight the need
for unrestricted NGS testing for Pl early in the
diagnostic journey when there is a high

suspicion of disease by an expert
immunologist.

Further investigation into the rates of
alteration of clinical diagnosis, disease
management,  treatment, and  genetic

counseling in patients receiving a molecular
diagnosis compared to those receiving non-
diagnostic results could be very informative
and beneficial as this program progresses.
Moving forward, it would also be useful to
include further analysis regarding gender and
age by gene. Additionally, further
investigation into the implications of
misdiagnosis and inappropriate treatment
specifically in patients participating in this
program could be beneficial in the future.

The JMF Questionnaire revealed patients
across the globe face obstacles when seeking
NGS testing including inaccessibility, high
costs, and insurance denials. Consequentially,
the exorbitant costs, both monetary and
personal, of numerous hospital, emergency
room, and ICU admissions are a significant
burden for these patients. Alteration of



In extinderea globali a acestui program,
20,3% dintre pacienti au primit un diagnostic
molecular. Diagnosticul clinic, managementul
bolii, tratamentul si consilierea genetica au fost
modificate pentru 39%, 38%, 35% si,
respectiv, 53% dintre pacienti, asa cum a fost
raportat pentru  50,6% dintre pacientii
participanti. Acest lucru sugereazd ca
rezultatele non-diagnostice pot fi utilizate de
catre clinicieni in deciziile legate de
managementul medical al pacientului si
subliniaza valoarea testarii NGS, chiar fara
identificarea unui diagnostic genetic definitiv.
In plus, constatirile evidentiazi necesitatea
unui NGS nerestrictionat pentru testarea IDP la
inceputul odiseei diagnostice cand existd un
nivel ridicat de suspiciune a bolii de catre un
imunolog.

Investigatii suplimentare privind ratele
de modificari operate in diagnosticul clinic,
gestionarea bolii, in tratament si consiliera
genetica a pacientilor care beneficiaza de un
diagnostic molecular in comparatie cu cei care
au acces doar la teste non-diagnostice ar putea
fi foarte informative si benefice pe masura ce
acest program progreseaza. Mergand mai
departe, ar fi, de asemenea, utila includerea
unor analize suplimentare privind sexul si
varsta in functie de gena. In viitor ar putea fi
beneficd o investigatie cu referire la impactul
diagnosticului gresit si al tratamentului
nepotrivit, in special la pacientii care participa
la acest program.

Chestionarul JMF a relevat faptul ca pacientii
din intreaga lume se confruntd cu obstacole
atunci cand solicitd teste NGS, printre care se
numdra inaccesibilitatea, costurile ridicate si
refuzul asigurdrilor. In consecinti, costurile
exorbitante, atat monetare, cat si personale, al
multiplelor internari in spital, la urgente si la
terapie intensiva reprezintd o povarad
semnificativd  pentru  acesti  pacienti.
Ameliorarea diagnosticului si managementului
bolii prin relevanta testarii NGS rezultd cu o
evolutie mai buna pentru pacient, dar se
estimeaza ca va duce la economii considerabile
de costuri. Acest postulat este ilustrat in tabelul
4, unde previziunile economice estimate in
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diagnosis and disease management based on
results of NGS testing not only has the
potential to result in better patient outcomes
but is also estimated to lead to considerable
cost-savings. This point is illustrated in Table
4, where we leveraged our economic insight
into PI to assign estimated US dollar values to
conditions that often affect patients with Pl
(21, 26-31). The potential expenses for a
patient that is not properly diagnosed are
exorbitant. Importantly, NGS testing has the
potential to substantially lower these costs by
providing an accurate diagnosis, leading to
proper disease management and treatment. We
recognize that these costs are US based and
will vary depending on the diagnosis and
location of the patient, but assert that the
potential cost-savings extrapolated from this
information remains substantial regardless of
diagnosis or geographic location. This cost
reduction does not even account for high-
priced immunologic and phenotypic tests that
are frequently utilized repeatedly in the
absence of a conclusive genetic diagnosis.
Notably, most of these additional high-priced
tests are not subjected to the same access or
insurance barriers as NGS testing and
represent an actual economic burden to payors
and health systems. Considering only the
potential cost-savings of NGS testing for Pl,
there is sufficient rationale for comprehensive
NGS diagnostics for Pl when applied by expert
immunologists, as well as justification for their
increased access to NGS testing in most
circumstances.

CONCLUSION

Through the global expansion of this program
and by taking advantage of the uniquely
positioned JMCN, we were able to show the
efficiency, impact, andvalue 0ofNGS
testingforPl by expertimmunologists.There is
a crucial need for this service, as most expert
clinicians in the JMCN have suspected PI
patients with restricted or no access to NGS
testing, despite their adeptness at determining
when it is warranted.Overall,we justify the
need for extensive NGS testing for suspected
Pl patients when requested by an expert



dolari americani au fost raportate la conditiile
care afecteaza adesea pacientii cu IDP (21, 26—
31). Cheltuielile potentiale pentru pacientii
care nu sunt diagnosticati corect sunt, 1nsa,
peste aceste previziuni. Important faptul ca
testarea NGS are potentialul de a scadea
substantial aceste costuri prin furnizarea unui
diagnostic precis, care sd conducd la
managementul si tratamentul bolii corecte.
Recunoastem ca aceste costuri sunt bazate pe
experienta SUA si vor varia in functie de
diagnostic si locatia pacientului, dar rdmane
valabila afirmatia ca potentialele economii de
costuri extrapolate din aceste informatii este
substantiald indiferent de diagnostic sau
localizare geografica. Aceastd reducere a
costurilor nu ia in calcul testele imunologice si
fenotipice cu preturi ridicate care sunt frecvent
utilizate in mod repetat in absenta unui
diagnostic genetic concludent. Cele mai multe
dintre aceste teste suplimentare cu pret ridicat
nu sunt supuse aceluiasi acces sau bariere de
asigurare ca testarea NGS si reprezintd o
povard economicd reald platitorilor si
sistemelor de sandtate. Luand in considerare
doar potentialele economii de costuri de testare
NGS pentru IDP, exista o justificare suficienta
pentru implementarea extinsa a diagnosticului
IDP prin NGS atunci cind este aceasta aplicatd
de specialisti imunologi, precum si justificarea
accesului lor sporit la testarea NGS in
majoritatea circumstantelor.

CONCLUZIE

Prin extinderea globala a acestui program si
dat fiind avantajul unic al programului JMCN,
am putut demonstra eficienta, impactul si
valoarea testdrii NGS pentru IDP de catre
specialistii imunologi. Este 0 necesitate
cruciald pentru acest serviciu s$i pentru
majoritatea clinicienilor experti din JMCN cu
pacienti suspectati de IDP dar cu acces
restrictionat sau fara acces la testarea NGS. In
general, noi justificim necesitatea testarii NGS
extinse pentru pacientii suspectati de IDP
atunci cand testul este solicitat de un imunolog
expert, deoarece acesta anuntd inerenta
necesitate de testare si care ar trebui sd aiba
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immunologist, as they offer an inherent high
pre-test  probability and should have
unencumbered access in most circumstances.
We show that NGS testing has a significant
diagnostic yield for patients with suspected PI
globally and can lead to changes in clinical
diagnosis, disease management, treatment,
and genetic counseling, evenin the absence of
a definitive diagnosis, and has the potential to
save healthcare dollars when implemented
early. Accordingly, we advocate for health
agencies, third party payers, and governments
to recognize NGS testing for PI as a first step
in intervention when an expert immunologist
has a high suspicion of a genetic etiology for a
clinically diagnosed patient.



acces nelimitat in majoritatea circumstantelor.
Demonstram ca testarea NGS are un efect
semnificativ.  asupra randamentului  de
diagnosticare a pacientilor cu suspectie de IDP
la nivel global si poate duce la schimbari in
diagnosticul clinic, managementul bolii, in
tratament si consilierea genetica, chiar si in
absenta unui diagnostic definitiv, si are
potentialul de a economisi bani in domeniul
sanatatii atunci cand este implementat in timp
util. In consecintd, sustinem agentiile de
sandtate, platitorii terti si guvernele sa
recunoasca testarea NGS pentru IDP ca prim
pas de interventie atunci cand un expert
imunolog are o mare suspiciune de boala cu
etiologie genetica la un pacient diagnosticat

clinic.

TABLE 1 | Cinical relevance of genetic test results.

Confirmed or Likely molecular diagnosis Carrier status

1 heterozygous P/LP alele in AD gene ¢ 1 heterozygous dlele in AR gene

1 hemizygous F/LP alele in XL gene n male ! 1 heterozygous diele in X gene in female

2 heterazygous or 1 homozygous P/LP dieles in AR genes
1 heterozygous P/LP aliele and 1 VUS in AR genes

Each column shows the possible genotypes identified in indvidusls with aither a confirmed or fkay molecuiar diagnosis or camier resull. For patients with heterozygous F/LP variants in
genes that are associated with both AD and AR conditions, available information on the varant was used to defermine ff the P/LP variant was consistent with a molecular diagnosis of the-.
AD condition ar carner slatus for the AR condifion. AD, autesomal dominant inhentance; AR, autosomalrecessive inheritance; P/LP, pathogenic or lkaly pathogenic variant; VUS, variant of

uncertain significance; X, X-linked inheritance. |

Tabel 1.Rezultate cu patogen si probabil variantele patogene au fost clasificate in continuare
dupa clinica lor relevanta

Results with pathogenic and likely pathogenic variants were further classified by their clinical
relevance
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FIGURA 1 | Numadrul de persoane testate in programul Jeffrey’s Insights in functie de
regiunea geograficd. (A) Numarul de persoane testate la nivel global in functie de tara in
program. Cifrele indicd numarul de indivizi testati din fiecare tara. Tarile sunt colorate de la
deschis la intuneric pentru a corespunde numarului relativ de indivizi testati, respectiv, de la
scazut la cel mai mare. (B) Numarul de persoane testate in S.U.A. de cétre stat. Cifrele indica
numadrul de indivizi testati din fiecare stat. Scala de culori reprezinta numarul relativ de
indivizi testati In fiecare stare, albastrul deschis corespunzétor catorva indivizitestat la albastru
inchis indicand statele cu cel mai mare numar de indivizi testati.

From January 2019 to August 2021, a total of 173 unique ordering clinicians have participated
in this program, from 121 institutions in 98 cities within 45 countries. The global distribution
can be seen in Figure 1A, and the distribution in the US can be seen in Figure 1B.
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TABLE 2 | Number of non-unique variants identiied by 1UIS categary.

IUIS category PILP positive PILP carrier vus Total
Immunodeficiencies afiecting cellier or humoral immurity (UIS Table 1) 93 % 805 927
Combined immunodeficiencies associated with syndromic features (LIS Table 2) 5 o8 1231 1204
Antihady deficiencies (UIS Table 3) 34 ar 360 431
Disorders of immune dysreguition {IUIS Tabe 4) 6 % 787 879
Congenital defects of phagacyte number or function (LIS Tabie 5) 45 % 598 671
Defects in Intrnsic and Innate Immurity (LIS Table 6) 16 16 759 el
Autoinfiammetory disarders LIS Tabie 7) 19 % 651 710
Complement deficiencies (IS Table 8 12 21 266 pri
Bone marrow faire (UIS Table §) 2 13 413 428
Multiple (LIS tzbles 23 1] 124 147
Mot in IUIS, but has overlzpping symptoms 10 44 63 917
Totz! 385 282 6857 7524

Tabel 2. Numarul de variante non-unicate P/LP si VUS care au fost identificate la pacientii
testati in programul Jeffrey’s Insights. Variantele au fost atribuite diferitelor tabele IUIS 2019
pe baza gena in care au fost localizate variantele. Variantele P/LP au fost numarate in coloana
P/LP pozitiva daca varianta a fost suficientd pentru un diagnostic (observata Intr-o gend cu
autosomal dominantd mostenire sau mostenire legata de X la un barbat) sau dacd a fost
observata cu o a doua variantd P/LP/VUS intr-0 gena cu mostenire autosomal recesiva.
Variantele P/LP au fost numadrate in purtatorul P/LP coloana cand o singura varianta P/LP si
nicio alta varianta nu a fost identificata intr-o gena autosomal recesiva. IUIS, Uniunea
Internationald a Societatilor Imunologice; P/LP, patogen sau probabil patogen; VUS, varianta
de semnificatie incerta.

Table 2 shows all identified variants by the International Union of Immunological Societies
(IUIS) category (2, 3).

negative
1.7% molecular diagnosis
carrier
15.3%
uncertain
62.6%

FIGURA 2 | Randamentul global de diagnosticare al programului Jeffrey’s Insights. Pentru a
determina randamentul general de diagnostic, indivizii care au primit o moleculard confirmata

diagnosticul sau diagnosticul molecular probabil au fost grupati impreund (diagnostic
molecular etichetat in figurd). Indivizi cu 1 P/LP si 1 VUS intr-un mod autozomal

25



gene recesive au fost considerate a avea un diagnostic probabil. Rezultatele incerte au fost
pacientii care au primit doar variante de semnificatie incertd. Persoanele care au facut-o

nu au fost identificate nicio varianta patogena, probabil patogena sau cu semnificatie incerta au
fost grupate in rezultatele negative. Persoanele care au fost testate pentru an

indicatiile imunodeficientei variabile comune (CVID) au fost excluse din acest calcul datorita
naturii In primul rind multifactoriale a acestei afectiuni.

A total of 1,333 patients received genetic testing for suspected monogenic disorders, excluding
the CVID patients, and 271 (20.3%) received a molecular diagnosis

THBLE 3 | Cohort demographics of the Jefrey's ndights Program.

Number of patients {3) Pasitive patients (diagrostic rate, %)
Gender
Male B16 (38) 168 (21)
Female R82 (42) 107 (18]
Total 1398 275
Age (years)
%5 506 (43) 151 {25
617 533 (36) an(17)
16+ 29 (19) 413
Total 139 275

E R

Tabel 3.Datele demografice de sex si varsta ale cohortei totale sunt prezentate in a doua
coloana atat in numadr absolut de indivizi, cat si procentul din cohorta totald intre paranteze.

Datele demografice de sex si varsta ale subgrupului de indivizi cu diagnostice moleculare
confirmate sau probabile sunt afisate in a treia coloana. Parantezele indica randamentul
diagnosticului pentru fiecare dintre categoriile demografice.

The age of all individuals tested ranged from 0-87 years with an average of 12.2 years. Of
those receiving a molecular diagnosis, 81% were tested during the pediatric period, with an
average age of 8.7 years. Children aged 0-5 years had the highest diagnostic yield, with a 25%
molecular diagnostic rate. In those 6-17 years old, 17% received a molecular diagnosis
compared to 13% in patients 18 and older.
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100%

75%

25%

Asia (n=137) Europe (n=281) LATAM (n=403) MidEasttAfrica  US+Canada
{n=108) {n=400)

B negatve [ uncertain [l carier [ molecular diagnosis

FIGURA 3 | Randamentul de diagnostic al programului Jeffrey’s Insights pe regiune
geografica. Randamentul diagnosticului a fost calculat pentru pacientii din Asia, Europa,
Latind America (LATAM), Orientul Mijlociu (MidEast) plus Africa si Statele Unite (SUA) si
Canada. Randamentele de diagnostic regional au fost calculate in acelasi mod ca si

randamentul diagnostic global. Doi din 4 pacienti din Australia si Noua Zeelanda au primit un
diagnostic molecular. Cu toate acestea, acestea au fost excluse din grafic din cauza

numarul redus de probe. n=numar de mostre.

The diagnostic yield was not significantly different between individuals tested on the 207 gene
panel (19.6%) and individuals tested on the 407 gene panel (20.8%; c2 p-value = 0.3085).
Geographically, diagnostic yield varied by region, with 35.8%, 29.6%, and 26.1% of patients
receiving a molecular diagnosis in Asia, the Middle East or Africa, and Latin America,
respectively
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Clinical diagnosis Disease Treatment Genetic
management counseling

FIGURA 4 | Rate de modificare a diagnosticului clinic, managementului bolii, tratamentului si
consilierii genetice la pacienti dupa testarea NGS. Prin chestionar,

clinicienii participanti au raportat ca, pe baza rezultatelor testarii NGS, diagnosticul clinic a
fost modificat la 39% dintre pacienti, gestionarea bolii a fost modificata la 38%

dintre pacienti, tratamentul a fost modificat la 35% dintre pacienti, iar consilierea genetica a
fost modificata la 53% dintre pacienti.

Clinicians reported having a suspicion of a specific diagnosis 75% of the time, but ended up
altering their suspected diagnosis 39% of the time, based on the results of NGS testing.
Overall, after NGS testing, whether or not a definitive molecular diagnosis was received,
clinical diagnosis, disease management, treatment, and genetic counseling were altered in
39%, 38%, 35%, and 53% of patients, respectively
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TABLE 4 | Costs of the most frequent condifons ffecting patients vith PL.

Condition Average no. of episodes Cost per episode Annual cost
Persistert oftis meda 42 $a07 §2549
Serious sius & upper respiratory infechons 46 §1,185 §5.175
Viralnfections 37 2038 §7540
Acute branchits 31 468 §1450
Bacterial meumanias 28 4748 §13.294
Brenchiectasis 13 £1% $9 184
Hositaization das 108 Q807 51 618
Phiysiciar/ER vists 108 367 §25.983
Days on antbiotics 1662 5 §&1
Schooliwarkdays missed 19 §200 §6,780
Total per patient §124 404

Tabel 4 Numarul mediu de episoade ale fiecarei afectiuni este listat in a doua coloana. Costul
estimat pe episod si costul anual total asociat sunt enumerate in al treilea si al patrulea coloane.
Costul anual total per pacient este afisat in randul de jos al celei de-a patra coloane. Toate

costurile sunt bazate pe SUA.

Leveraging JMF’s previous economic proficiency in health care for PI (21, 26), estimated US
dollar values were assigned to conditions that frequently affect patients with PI

Cuvinte cheie: secventiere genetica,
secventiere, secventiere de generatie noua
(NGS), imunodeficientd primara (IDP),
Jeffrey Modell Foundation (JMF), Jeffrey
Modell Centers Network (JMCN), erori
innascute ale imunitatii (IEI)
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INTRODUCERE

Sindromul limfoproliferativ autoimun (ALPS)
este o eroare innascutd a imunitatii, rezultatul
unui grup eterogen de modificari ale genelor
care regleazd fenomenul de apoptozad. Se
manifesta de obicei In primii ani de viata. Cele
mai frecvente manifestdri clinice sunt
expansiunea limfoida cu limfadenopatie,
splenomegalie si  hepatomegalie, boala
autoimuna cu citopenii, inclusiv
trombocitopenie si anemie hemolitica, precum
si limfomul. Anomaliile de laborator care
faciliteaza diagnosticul ALPS includ prezenta
celulelor T alfa-beta dublu negative, niveluri
sanguine crescute de interleukina 10, vitamina
B12 si apoptoza defectuoasa mediatd de FAS
in testul in vitro. Tratamentul ALPS se
concentreaza pe trei aspecte: tratamentul
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BACKGROUND

The autoimmune lymphoproliferative
syndrome (ALPS) is an inborn immunity error,
which is the result of a heterogeneous group of
mutations in the genes that regulate the
apoptosis phenomenon. It typically appears in
the first years of life. The most common
clinical signs are lymphoid expansion with
lymphadenopathy, splenomegaly, and
hepatomegaly; immune disease with different
types of cytopenia, including
thrombocytopenia, hemolytic anemia, and
lymphoma. The lab abnormalities that
facilitate the diagnosis of ALPS include the
presence of double negative alpha/beta T cells,
high interleukin levels, vitamin B12 in the
blood, and FAS-mediated defective apoptosis
in the in vitro assay. The treatment of ALPS is
focused on three aspects: The treatment of the



manifestdrilor bolii, prevenirea si tratamentul
complicatiilor ~ si  tratamentul  curativ
(transplant de celule stem hematopoietice
[HSCTY)). Utilizarea tratamentului
imunosupresor este sugeratd numai pentru
complicatiile severe ale limfoproliferarii sau
manifestdrile ~ autoimune  concomitente.
Splenectomia nu este recomandata pentru
manifestarile autoimune la pacientii cu ALPS.
Transplantul de maduva este rezervata
pacientilor selectati. Rata de supravietuire la
50 de ani este estimata la 85% pentru pacientii
cu deficienta de SAF.

Sindromul limfoproliferativ autoimun (ALP,
sindromul limfoproliferativ autoimun) sau
sindromul Canale-Smith, este produs de un
grup eterogen de alterari ale genelor care
regleazd  fenomenul de apoptozd; se
caracterizeaza prin triada clinica a bolii
limfoproliferative, citopenii autoimune si
predispozitie la malignitate. ALPS este o
imunodeficientd primara clasificata in grupul
tulburarilor genetice ale reglarii imune.
Descrierea initiala a bolii a fost facutd in 1967
de Canale si Smith, cand au raportat cinci
pacienti cu limfadenopatie, splenomegalie si
citopenii autoimune, o afectiune care simula
un limfom malign.

Epidemiologie
Incidenta s1  prevalenta ALPS  este
necunoscutd. Cazurile estimate la nivel

mondial depasesc cateva sute, dar numarul nu
a fost definit in mod fiabil. Multe cazuri de
ALPS au ramas probabil nediagnosticate din
cauza expresiei fenotipice variabile si a unei
constelatii de simptome care se suprapun cu
multe alte afectiuni, in special cu sindromul
Evans si alte tulburari limfoproliferative.

ALPS este raportat in diferite grupuri rasiale si
etnice. Predominanta masculind a fost sugerata
st confirmata anterior atat intr-o cohorta ALPS
franceza, cat si intr-o cohortd ALPS a National
Institutes of Health (NIH). In cohorta franceza,
in familiile cu mutatii FAS, probabilitatea ca
un barbat cu mutatia FAS sd aiba ALPS
simptomatic a fost de aproximativ 75%,
comparativ cu 51% pentru femei. In mod
similar, in cohorta NIH, 69% dintre barbati,
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manifestations  of the disease, the
prevention/treatment of complications, and the
curative treatment (hematopoietic progenitor
cell transplantation [HPCT]). The use of
immunosuppressive therapy is suggested only
for severe complications of
lymphoproliferation or concomitant
autoimmune manifestations. Splenectomy is
not recommended for  autoimmune
manifestations in patients with ALPS. HPCT
is reserved for selected patients. The survival
rate to 50 years is estimated at 85% for patients
with FAS deficiency.

The autoimmune lymphoproliferative
syndrome (ALP) or Canale-Smith syndrome,
is produced by a heterogeneous group of
alterations in the genes that regulate the
phenomenon of apoptosis; it is characterized
by the clinical triad of lymphoproliferative
disease, autoimmune  cytopenias, and
predisposition to malignancy. ALPS is a
primary immunodeficiency classified in the
group of genetic disorders of immune
regulation. The initial description of the
disease was made in 1967 by Canale and Smith
when they reported five patients with
lymphadenopathy, splenomegaly, and
autoimmune cytopenias, a condition that
simulated malignant lymphoma.
Epidemiology

The incidence and prevalence of ALPS is
unknown. Estimated cases worldwide exceed
several hundred, but the number has not been
reliably defined. Many cases of ALPS have
probably gone undiagnosed due to variable
phenotypic expression and a constellation of
symptoms that overlap with many other
conditions, particularly Evans syndrome and
other lymphoproliferative disorders.

ALPS is reported in various racial and ethnic
groups. Male predominance was previously
suggested and confirmed in both a French
ALPS cohort and a National Institutes of
Health (NIH) ALPS cohort. In the French
cohort, in families with FAS mutations the
probability that a man with the FAS mutation
would have symptomatic ALPS was
approximately 75% compared with 51% for
women. Similarly, in the NIH cohort, 69% of
men compared with 46% of women with FAS
mutations developed overt features of ALPS.
In addition, the ratio of male to female patients



comparativ cu 46% dintre femeile cu mutatii
FAS, au dezvoltat caracteristici evidente ale
ALPS. In plus, raportul dintre barbati si femei
cu ALPS a fost de 2,2 in cohorta franceza si
1,6 in cohorta NIH.

Manifestari clinice

Desi fenotipurile sunt variabile, manifestarile
clinice se prezintd in general in copilaria
timpurie, cu o varstd medie de 24 de luni si un
interval de la 0 la 15 ani; totusi, la pacientii cu
ALPS cu debut al manifestarilor clinice
dincolo de varsta de 17 ani; au fost raportate
chiar manifestari din stadiul in utero.
Principalele manifestari clinice sunt triada
limfadenopatiei, splenomegalia si citopeniile
autoimune. Limfadenopatia poate varia de la
limite normale de varsta pana la limfadenopatii
masive, inclusiv mase toracice si abdominale,
situatie care asociatd cu citopenii autoimune
determind ca acesti pacienti sa fie indreptati in
primul rand catre serviciile de hematologie si
oncologie (tabel 5).

Tab. 5. Frecventa constatarilor clinice la
pacientii cu ALPS

Constatare clinica
Clini

Acumulare limfoida / Lymphoid accumulation

Splenomegalie / Splenomegaly
Limfadenopatie / Lymphadenopathy
Hepatomegalie / Hepatomegaly

Limfom / Lymphoma

Anemia hemolitici autoimuna / Autoimmune

hemolytic anemia
Purpura trombocitopenica
Thrombocytopenic purpura autoimmune

Neutropenie autoimuna / Autoimmune neutropenia

Urticarie / Hives

Glomerulonefrita / Glomerulonephritis

autoimuna

with ALPS was 2.2 in the French cohort and
1.6 in the NIH cohort.

Clinical manifestations

Although the phenotypes are variable, clinical
manifestations generally present in early
childhood, with a mean age of 24 months and
arange of 0 to 15 years; however, patients with
ALPS with onset of clinical manifestations
beyond from the age of 17; manifestations
have even been reported from the stage in
utero.

The main clinical manifestations are the triad
lymphadenopathy, splenomegaly, and
autoimmune cytopenias. Lymphadenopathy
can range from normal limits for age to
massive lymphadenopathy, including thoracic
and abdominal masses, a situation that
associated with autoimmune cytopenias causes
these patients to be referred primarily to
hematology and oncology services (table 5).
Tab. 5. Frequency of clinical findings in
patients with ALPS

Frecventa, %

Frequency, %
100

90

87

45

3

53

/ 44

31
13
8



Hepatita autoimuna / Autoimmune hepatitis

Uveita / Uveitis

Diagnostic
In conformitate cu clasificarea grupului NIH
ALPS, au fost propuse initial urmatoarele
criterii de diagnostic obligatorii:
e limfoproliferare cronica nemaligna,
e DNT crescut (in sange periferic si probe de
tesut),
e dovezi in vitro ale modificarilor apoptozei
mediate de FAS.
Diagnostic diferential
Alte patologii care pot avea unele manifestari
clinice similare cu ALPS sunt boala
Castleman, boala Rosai-Dorfman, sindromul
limfoproliferativ legat de cromozoma X, boala
limfoproliferativd si autoimund Dianzani si
boala Kikuchi-Fujimoto; Datorita celor de mai
sus, acestea ar trebui incluse in diagnosticul
diferential.
Imunodeficientele primare datorate castigului
functiei (GOF) ale STATI1 si STAT3, si
deficienta STATS5SB sunt, de asemenea,
prezente cu limfoproliferare, cu toate acestea,
in STATSB si STAT3- GOF exista o intarziere
considerabilda in crestere; in STAT1-GOF
existd de obicei infectii virale, fungice si
micobacteriene. De asemenea, ar trebui luata
in considerare orice altd imunodeficienta
datorata dereglarii imune care apare odata cu
limfoproliferarea sau autoimunitatea, inclusiv
APDS-PASLI.
Au fost descrise mai multe imunodeficiente
asemanatoare ALPS, inclusiv deficit de
ADA2, deficientd de LRBA, deficientd de

Diagnosis
In accordance with the NIH ALPS group
classification, the following mandatory
diagnostic criteria were initially proposed:
e chronic non-malignant
lymphoproliferation,
e elevated DNT (in peripheral blood and
tissue samples),
e in vitro evidence of alterations in FAS-
mediated apoptosis.
Differential diagnosis
Other pathologies that may have some clinical
manifestations similar to ALPS are Castleman
disease, Rosai-Dorfman disease, X-linked
lymphoproliferative  syndrome,  Dianzani
lymphoproliferative and autoimmune disease,
and Kikuchi-Fujimoto disease; Due to the
above, they should be included in the
differential diagnosis.
Primary immunodeficiencies due to gain of
function (GOF) of STAT1 and STATS3, and
STAT5B deficiency also present with
lymphoproliferation, however, in STAT5B and
STAT3-GOF there is considerable delay in
growth; in STAT1-GOF there are usually viral,
fungal, and mycobacterial infections.
Likewise, any other immunodeficiency due to
immune dysregulation that occurs with
lymphoproliferation or autoimmunity should
be considered, including APDS-PASLI.
Several ALPS-like immunodeficiencies have
been described, including ADA2 deficiency,
LRBA deficiency, MST1 deficiency due to
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MST]1 din cauza variantelor patogene in STK4
si haploinsuficienta TNFAIP3.

Tratament

Determinarea etiologiei genetice este de o

importantda deosebita pentru tratamentul
pacientilor cu  ALPS. Medicamentele
citotoxice sau citostatice, inclusiv
metotrexatul, mercaptopurina si derivatii

acestora, sau micofenolatul de mofetil, au
demonstrat o mare eficacitate la pacientii cu
ALPS-FAS, cu toate acestea, pot avea O
toxicitate semnificativa pe termen lung. Pe
baza experimentelor la soareci si a
demonstratiei de hiperactivare a cdii mTOR
(tinta mecanicista a rapamicinei) in celulele T
ALPS-FAS, inhibitorii mTOR s-au dovedit a
avea o eficacitate ridicatd cu efecte secundare
minime in cohortele de pacienti ALPS.
Obiectivele tratamentului

Tratamentul ALPS se concentreaza pe trei
aspecte: tratamentul manifestarilor bolii,
tratamentul si prevenirea complicatiilor care
decurg din boald si tratamentul curativ. Cea
mai mare parte a experientei este limitata la
pacientii cu ALPS-FAS, la care boala
limfoproliferativd debuteaza devreme in viata
si tinde sd devind mai putin frecvente la
adolescenta si la varsta adultd. Dezvoltarea
bolii autoimune modificd tratamentul si
prognosticul.

Tratament curativ

Transplantul de celule stem hematopoietice
(HSCT) este singurul tratament curativ pentru
ALPS. Regimurile de amorsare cu intensitate
redusd cauzeazd mai putind morbiditate si
mortalitate decat regimurile de amorsare
mieloablative; au fost utilizate cu succes in
imunodeficiente primare. Protocolul de
conditionare propus de Bleesing si colab.
include alemtuzumab, fludarabind si melfalan
ca un regim de intensitate redusa, bine tolerat.
Starea activitdtii ALPS trebuie evaluatd cu
atentie, iar potentialele consecinte ale
tratamentelor pe termen lung, inclusiv functia
organelor, trebuie cantarite In raport cu
riscurile transplantului.

Prognostic de evolutie clinica

Multi pacienti cu ALPS au un prognostic
favorabil, limfadenopatia diminuandu-se in
timp, iar caracteristicile autoimune ramanand
absente sau gestionabile cu o nevoie limitata
de terapie imunosupresoare. Unii pacienti cu
mutatii particulare care afecteaza domeniul de

pathogenic variants in STK4, and TNFAIP3
haploinsufficiency.

Treatment

Determining the genetic etiology is of
particular importance for the treatment of
patients with ALPS. Cytotoxic or cytostatic
drugs, including methotrexate, mercaptopurine
and their derivatives, or mycophenolate
mofetil, have shown great efficacy in patients
with ALPS-FAS, however, they can have
significant long-term toxicity. Based on
experiments in mice and the demonstration of
hyperactivation of the mTOR (mechanistic
target of rapamycin) pathway in ALPS-FAS T
cells, mTOR inhibitors have been shown to
have high efficacy with minimal side effects in
cohorts of ALPS patients-FAS.

Treatment goals

ALPS treatment focuses on three aspects:
treatment of disease manifestations, treatment
and prevention of complications arising from
the disease, and curative treatment. Most of the
experience is limited to patients with ALPS-
FAS, in whom lymphoproliferative disease
begins early in life and tends to become less
common in adolescence and adulthood. The
development of autoimmune disease changes
the treatment and prognosis.

Curative treatment

Hematopoietic stem cell transplantation
(HSCT) is the only curative treatment for
ALPS. Reduced-intensity priming regimens
cause less morbidity and mortality than
myeloablative priming regimens; have been
used successfully in primary
immunodeficiencies. The conditioning
protocol proposed by Bleesing et al. includes
alemtuzumab, fludarabine, and melphalan as a
well-tolerated, reduced-intensity regimen. The
status of ALPS activity must be carefully
evaluated and the potential consequences of
long-term  treatments, including organ
function, weighed against the risks of
transplantation.

Prognosis

Many patients with ALPS have a favorable
prognosis, with lymphadenopathy diminishing
over time, and autoimmune features remaining
absent or manageable with limited need for
immunosuppressive therapy. Some patients
with particular mutations that affect the
intracellular death domain of the FAS protein
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moarte intracelular al proteinei FAS pot avea
un prognostic mai prost, in timp ce cei cu
defecte In domeniul extracelular pot avea o
boald mai usoard. Cu toate acestea, este
imposibil de prezis ce cale va urma fiecare
pacient, indiferent de genotip. Prin urmare,
este indicata urmarirea pe termen lung; fiecare
pacient trebuie atent monitorizat pe parcursul
bolii.

Componentele importante ale urmaririi sunt
educatia si abilitarea pacientilor si a familiilor
acestora. In plus, monitorizarea poate fi
necesarda pentru a detecta evenimentele
patogene ulterioare care afecteazd apoptoza
mediata de FAS, homeostazia limfocitelor in
general sau alte evenimente (inca
necunoscute). Rata de supravietuire la 50 de
ani a fost estimata la 85% pentru pacientii cu
deficit de SAF. Principalele cauze de deces in
ALPS sunt sepsisul dupa splenectomie si
dezvoltarea limfomului. Supravegherea pentru
detectarea limfomului ar trebui sd includa
monitorizarea periodicd a virusului seric
Epstein-Barr, deoarece viremia progresiva a
fost raportata ca un predictor.

CAZ CLINIC

Prezentam cazul unui pacient, barbat in varsta
de 46 de ani, cu antecedente de: alergie la beta-
lactamice, herpes labial frecvent, de la 3 luni,
febra  frecventd, atribuitd  amigdalitei;
tratament cu antibacterian §1  uneori
corticosteroizi, nascut la termen prin cezariana
cu greutatea la nastere 3300g, neuropatie
cronica in copilarie.

In 1979 (3 ani) a fost internat pentru febra,
purpurd in  MMII, edem  genunchi,
hepatosplenomegalie, anemie feripriva, cu
biopsie ganglionilor mezenterici, splinei,
ficatului si miduvei osoase, FARA constatiri
in anatomia patologica, cu diagnostic de
Lreumatism poliarticular acut”, cu un nou
episod de purpura si edem la genunchiul stang,
cu rezolutie spontand dupa 2-3 zile. 4 episoade
de amigdalita pe tot parcursul anului.

1980 (4 ani) a fost internat din cauza
artralgiilor, voma si edemului articular, MEG,
hepatosplenomegalie (2 si 5 cm). Criza tonico-
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may have a poorer prognosis, whereas those
with defects in the extracellular domain may
have milder disease. However, it is impossible
to predict which path each patient will follow,
regardless of genotype. Therefore, long-term
follow-up is indicated; each patient must be
carefully monitored during the course of the
disease.

Important components of follow-up are
education and empowerment of patients and
their families. In addition, monitoring may be
necessary to detect subsequent pathogenic
events affecting FAS-mediated apoptosis,
lymphocyte homeostasis in general, or other
(as yet unknown) events. The 50-year survival
rate has been estimated at 85% for patients
with FAS deficiency. The main causes of death
in ALPS are sepsis after splenectomy and the
development of lymphoma. Surveillance for
detection of lymphoma should include periodic
monitoring of serum Epstein-Barr virus, since
progressive viremia has been reported as a
predictor.

CLINICAL CASE

We present the case of a 46-year-old male
patient with a history of: beta-lactam allergy,
frequent cold sores, from 3 months, frequent
fevers, attributed to tonsillitis; treatment with
antibiotics and sometimes corticosteroids, born
at term by cesarean section (birth weight
3300g), chronic neuropathy in childhood.
1979 (3 years) was admitted due to fever,
purpura in  the legs, knee edema,
hepatosplenomegaly, iron deficiency anemia,
with biopsy of mesenteric lymph nodes,
spleen, liver, and bone marrow, without
specific findings in the results, with a diagnosis
of "acute polyarticular rheumatism™. with a
new episode of purpura and edema of the left
knee, with spontaneous resolution after 2-3
days. 4 episodes of tonsillitis throughout the
year.

1980 (4 years old) was admitted due to
arthralgia, vomiting, and joint edema,
hepatosplenomegaly (2 and 5 cm). Generalized
tonic-clonic seizure lasting 3 minutes during
admission.

In March 1981 (5 years old) he was referred to
Hospital La Fe; consultation to ophthalmology



clonica generalizata cu durata de 3 minute in
timpul internarii.

In martiec 1981 (5 ani) a fost indrumat la
Spitalul La Fe; Interconsultatie la oftalmologie
FARA constatiri, Radiografie si CT FARA
constatari cu exceptia hepatosplenomegaliei.
Crestere moderata a IgA si IgG. Anticorpii
antinucleari NEGATIVI. Studiu de maduva
osoasa coincident cu neutropenia - deprimarea
seriei rosii, resturile megaloblastice si modelul
anemiei inflamatorii, stoparea maturarii
discrete a seriei granulocitare la nivelul
mielocitelor, cu resturi megaloblastice. Doua
episoade de convulsii tonico-clonice in timpul
internarii cu coma timp de 2 zile. Sepsis cauzat
de Pseudomonas Aeruginosa, cand este
detectata  leucopenie, anemie feripriva,
Coombs direct negativ, coagulare normala, C3
si C4 normale, PCR negativ, VSH crescut la
toate martorii. Mantoux negativ, titruri
reziduale de Parainfluenza III si herpes
simplex, aglutinatii negative Typhicas si
Paratyphicas si  Brucella. Diagnosticul
diferential in aceastd internare a lupusului
eritematos sistemic in crize si implicare
neurologica vs purpura Scholein- Henoch cu
evolutie atipica.

O alta internare in acelasi an la Spitalul La Fe,
din cauza vomei, durerilor abdominale si
febrei, prezentand si amigdalita si eruptii
cutanate, cu diagnosticul de Scarlatina.

In 1982 (6 ani) a fost internat pentru biopsie
hepatica si i s-a depistat pneumonie
subsegmentara.

In 1984 (8 ani), a fost internat cu purpuri
Scholein-Henoch, prezentand voma, umflaturi
si impotentd functionala atat a gleznelor, cat si
a coatelor, eruptie cutanatd predominant la
nivelul membrelor inferioare, cu dureri
abdominale sporadice, splenomegalie marcata
la ecocardiografia abdominald, efectuate in
timpul internarii. In plus, a prezentat un
hematom duodenal intramural care s-a
ameliorat dupa corticosteroizi si nutritie
parenterald, In analiza de sange evidentiind
limfopenie marcatd, hiper IgG si IgA cu
niveluri normale de IgM. C3 si C4 normale cu

ANA si anti ADN negativ.

In 1986 (10 ani) a prezentat in 3 ocazii
hematurie macroscopica cu aspect
parenchimatos, care coincide cu infectii

without specific findings, Radiography and CT
without  specific findings except for
hepatosplenomegaly. Moderate increase in
IgA and IgG. ANA NEGATIVE. Bone marrow
study coincident with neutropenia - depression
of red series, megaloblastic remains and
inflammatory ~ anemia  pattern,  discrete
maturational arrest of granulocytic series at the
myelocyte level, with megaloblastic remains.
Two episodes of tonic-clonic seizures during
admission with coma for 2 days. Sepsis due to
Pseudomonas Aeruginosa, when leukopenia is
detected, iron deficiency anemia, negative
direct Coombs, normal coagulation, normal C3
and C4, negative PCR, elevated ESR in all
controls. Negative Mantoux, residual titers of
Parainfluenza I11 and herpes simplex, Negative
Typhicas and Paratyphicas and Brucella
agglutinations.

Differential diagnosis during this admission of
systemic lupus erythematosus in flares and
neurological involvement vs Scholein-Henoch
purpura of atypical course.

Another admission the same year to Hospital
La Fe, due to vomiting, abdominal pain and
fever, also presenting tonsillitis and rash, with
the diagnosis of Scarlet Fever.

In 1982 (6 years old) he was admitted for liver
biopsy and subsegmental pneumonia was
detected.

In 1984 (8 years old), he was admitted due to
Scholein-Henoch purpura, presenting with
vomiting, swelling, and functional impotence
of both ankles and elbows, rash predominantly
on the lower limbs, with sporadic abdominal
pain, marked splenomegaly on abdominal
echocardiography performed during entry. In
addition, he presented an intramural duodenal
hematoma that improved after corticosteroids
and parenteral nutrition, in the blood analysis
he highlighted marked lymphopenia, hyper
IgG and IgA with normal IgM levels. C3 and
C4 normal with ANA and anti DNA antibodies
negative.

In 1986 (10 years old) he presented
macroscopic hematuria with a parenchymal
cause on 3 occasions, coinciding with acute
respiratory infections, intercrisis
microhematuria without proteinuria, with
normal blood pressure and glomerular
filtration rate. Prednisone 2mg/kg was started
after an episode of fever and arthralgia with
great clinical improvement, decreased

38



respiratorii acute, microhematurie intercriza
fara proteinurie, cu tensiune arteriala normala
si filtrare glomerulara normala. Prednisona
2mg/kg a fost initiat dupa un episod de febra si
artralgie cu o ameliorare clinicd importanta,
scaderea splenomegaliei si tendinta de
normalizare a anemiei, leucopeniei si
trombocitopeniei. Scaderea VSG si ASLO.
Durata totald a tratamentului cu corticosteroizi
a fost 1 an.

In 1991 (15 ani) a fost internat din cauza unui
caz de sldbiciune musculard la membrele
inferioare si diplopie. A prezentat diaree cu 5
zile inainte, depistand in analize hiper 1gG cu
hiper IgA si niveluri normale de IgM, VSH
crescut, splenomegalie. Exotropia care
conditioneazd diplopia. EMG: radiculopatie
lombosacrald bilaterala de posibila etiologie
disimund, cu ameliorare in urmatorii 2 ani.
Martie 2010 diagnosticat cu limfom Hodgkin
limfocitar nodular CD20+ stadiul 1A (Ann
Arbor, Bulky). Dupa trei cicluri de ABVD-
RTX si radioterapie, a fost obtinuta remisiunea
completa.

lanuarie 2012 aratd o crestere a activitatii
metabolice la nivel cervical, axilar si iliac
intern stang. Nu sunt adenopatii palpabile.
lanuarie 2013 este palpabil un nodul
submandibular drept de 2 cm. PAAF fara
rezultate concludente.

Mai 2013 Anemia hemoliticd autoimuna cu
raspuns bun la glucocorticoizi.

In ianuarie 2014 a fost internat din cauza
trombocitopeniei de origine imund probabild,
raspuns bun latratament cu corticosteroizi,
coincizand cu o infectie respiratorie acuta.
Decembrie 2014 Herpes zoster pe coapsa
stanga tratat cu Famciclovir.

Februarie 2015 PETAC si biopsie ulterioara

adenopatie laterocervicala (foliculi
transformati  progresiv fard semne de
malignitate) si amigdalectomie (fara constatari
patologice).

lunie 2019 trombocitopenie de origine

periferica probabild (vaccinat impotriva febrei
galbene cu o sdptdmand inainte), tratat cu
Dexametazona 40 mg/zi x 4 zile.

Octombrie 2020 Trombocitopenie usoara
(58.000 de trombocite) probabil legatda de
vaccinarea antigripala.

Februarie 2021. Trombocitopenie (30.000
trombocite) tratata cu Dexametazond 40mg x
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splenomegaly and a tendency towards
normalization of anemia, leukopenia and
thrombocytopenia. Decreased ESR and ASLO.
Total duration of corticosteroid treatment — 1
year.

In 1991 (15 years old) he was admitted due to
a case of muscular weakness in the lower limbs
and diplopia. He referred diarrhea 5 days
before, presenting hyper 1gG with hyper IgA

and normal IgM levels, elevated ESR,
splenomegaly. Exotropia that conditions
diplopia. EMG: Dbilateral lumbosacral

radiculopathy of possible dysimmune etiology,
with improvement over the next 2 years.
March 2010 diagnosed with stage 1A CD20+
nodular lymphocytic Hodgkin lymphoma Ann
Arbor classification, Bulky. After three cycles
of ABVD-RTX and Radio Therapy, complete
remission has been achieved.

January 2012 shows an increase in metabolic
activity at the cervical, axillary, and left
internal iliac level. No adenopathies are
palpable.

January 2013 a 2cm right submandibular
nodule is palpable. PAAF without conclusive
results.

May 2013 Autoimmune Hemolytic Anemia
with good response to glucocorticoids.

In January 2014, he was admitted due to
thrombocytopenia of probable immune origin,
good response to steroids, coinciding with an
IVRA (with epistaxis).

December 2014 Herpes Zoster on the LEFT
thigh treated with Famciclovir.

February 2015 PETAC and subsequent biopsy
laterocervical — adenopathy  (progressively
transformed follicles with no evidence of
malignancy) and  tonsillectomy  (no
pathological findings).

June 2019 thrombocytopenia of probable
peripheral origin (vaccinated against yellow
fever a week Dbefore), treated with
Dexamethasone 40 mg/day x 4 days.

October 2020 Mild thrombocytopenia (58,000
platelets) probably related to influenza
vaccination.

February 2021. Thrombocytopenia (30,000
platelets) treated with Dexamethasone 40mg X
4 days. Bone marrow biopsy without evidence
of malignancy.

03/04/2021 PETAC



4 zile. Biopsie de maduva osoasa fara dovezi
de malignitate.

03.04.2021 PETAC

Normalizarea metabolismului in majoritatea
adenopatiilor cunoscute.

Activitatea metabolicd persistd in axila
dreaptd, pelvis si regiunea inghinald stanga
(intensitate mai mica decat studiul anterior).

22.03.2021 Aspirat de maduva osoasa:

Seria rosie prezinta maldistributie a Hb, corpi
Howell-Jolly >10%, unele cu caracteristici ale
limfoblastelor. Corpurile Redd-Stenberg NU
sunt observate.

Coloratia PERLS aratd scaderea fierului
eritroblastic si a fierului macrofag

Concluzie: normocelulare fara semne de
morfologie de infiltrare din cauza bolii
Hodgkin sau a sindromului mielodisplazic.
Citometrie in flux: 1% din parintii B 1n diferite
stadii de maturare. 0,7% din celulele B
exprimd CD45+/CD10+/CD20+/CD38+, cu
posibila restrictie a lantului usor lambda.
Concluzie: Studiu neconcludent pentru
Diagnosticul Sindrom limfoproliferativ-B
Diagnostic patologic: Maduva osoasa usor
hipocelulara cu prezenta celor trei serii
(agregate de forme macrocitare din seria
eritroida).

04.08.2021 Citometrie in flux de sdnge
periferic
Populatia policlonald limfoid B

In mai 2021 se prezinti la consultatia de
Imunologie (cu Dr. Padure) de la Spitalul HM
Monteprincipe (Madrid), unde dupda o
anamneza exhaustivd se ajunge la un
diagnostic de posibil sindrom al ALPS, in
asteptarea unui  studiu specific pentru
confirmare.

Iulie 2021 studiat de catre serviciul de
imunologie de la Spitalul la Paz Madrid unde
se efectueaza studiul genetic.

Rezultatul genetic (27.10.2021)

Varianta mutatie in gena FAS: NM-000043.6:
c.725T>C p.(Leu242Pro) in heterozigoza,
considerata probabil patogena, mostenire
autozomal dominanta.

Prin urmare, este diagnosticat cu ALPS
(sindrom limfoproliferativ autoimun)
imunodeficientd primara care apare odatd cu

Normalization of metabolism in most known
adenopathies.

Metabolic activity persists in the right armpit,
pelvis, and LEFT inguinal region (lower
intensity than previous study)

03/22/2021 Bone Marrow Aspirate:

The red series shows maldistribution of Hb,
Howell-Jolly bodies 10%>, some with

characteristics of lymphoblasts. Redd-
Stenberg bodies are NOT observed.
PERLS staining shows decreased

erythroblastic iron and macrophage iron
Conclusion: normocellular with no evidence of
infiltration morphology due to Hodgkin's
disease or myelodysplastic syndrome.

Flow cytometry: 1% of B parents in different
stages of maturation. 0.7% of B cells express
CDA45+/CD10+/CD20+/CD38+, with possible
lambda light chain restriction.

Conclusion: Inconclusive study for SLP-B
Pathological Diagnosis: Bone marrow slightly
hypocellular with the presence of the three
series (aggregates of macrocytic forms in the
erythroid series).

04/08/2021 Peripheral Blood Flow Cytometry
Polyclonal B Lymphoid Population

May 2021: The patient comes to the
Immunology consultation (with Dr. Padure) at
the HM Monteprincipe Hospital (Madrid),
where after an exhaustive anamnesis, a
diagnosis of possible ALPS is reached,
pending specific study for confirmation.

July 2021 enters into follow-up by the
immunology service at Hospital la Paz Madrid
where the genetic study is carried out.
Genetics (10/27/2021)

Variant mutation in the FAS gene: NM-
000043.6: ¢.725T>C  p.(Leu242Pro) in
heterozygosis, considered probably
pathogenic, autosomal dominant inheritance.
Therefore, he is diagnosed with ALPS
(Autoimmune Lymphoproliferative
Syndrome) Primary immunodeficiency that
occurs with elevation of alpha beta CD4-/CD8-
T lymphocytes.

10/21/21 PETAC

Slight increase in size and activity in supra and
infradiaphragmatic  adenopathies, already
present in previous exploration, metabolic
stability in splenic parenchyma.
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cresterea limfocitelor alfa beta CD4-/CD8-T
(dublu negative).

21.10.21 PETAC

Cresterea usoara a dimensiunii si activitatii in
adenopatiile supra si infradiafragmatice, deja
prezente in explorarea anterioara, stabilitate
metabolica in parenchimul splenic.

2022 -> Prezent Se efectueazd mai multe
PETAC unde adenopatiile metabolice supra si
infradiafragmatice persista cu crestere difuza a
activitatii splenice, fara criterii de progresie.

04/07/22 PETAC

Studiu care aratd la nivel global stabilitatea
ganglionului limfatic cunoscut si a implicarii
splenice, fara alte constatari.

27/10/22 Studiu de anticorpi antiplachetari
NEGATIV

(detectia si diferentierea antiplachetare CA si
Anti-HLA clasa 1gG CA. Anti-HPA 5
b(MFI1430-1878) CA fara alte specificitati
anti-HPA nu sunt detectati.

19.01.23 PETAC

Imbunitatirea adenopatiilor axilare cunoscute
si rezolutia hipermetabolismului splenic.

sau 05/04/23 Urologie cu ultrasunete -
Ingrosarea veziculei seminale stangi, deja
vizibila pe CT ianuarie 2015.

Anamneza de familie: in 2009 fratele de 28 de
ani a murit din cauza unui infarct de miocard.

Explorari complementare

Studiul trombofiliei: homozigot cu mutatie
pentru gena MTHFR, niveluri de homocisteina
8.3 (normal).
Parvovirus,
NEGATIV.
VHB, VHC, HIV — NEGATIV.

CMV, Toxoplasma, EBV -

CONCLUZII

e ALPS este o patologie de reglare imuna
cauzatd de modificari genetice care
afecteazd  fenomenul de  apoptoza
limfocitara si se caracterizeazd prin
dereglarea sistemului imunitar.

e Genele afectate In ALPS sunt FAS sau
TNFRSF6, FASLG sau  TNFSFG6,
CASP10, PRCKD.

2022 -> Present Several PETACs are
performed where supra and infradiaphragmatic
metabolic adenopathies persist with diffuse
increase in  splenic  activity, without
progression criteria.

04/07/22 PETAC

Study that globally shows stability of the
known lymph node and splenic involvement,
with no other findings.

10/27/22 Antiplatelet Antibodies Study
NEGATIVE

(detection and differentiation of antiplatelet
CA and Anti-HLA class | IgG CA. Anti-HPA
5 b(MFI11430-1878) CA without other anti-
HPA specificities are not detected.

01/19/23 PETAC
Improvement of known axillary adenopathies
and resolution of splenic hypermetabolism.

05/04/23 Ultrasound Urology

Thickening of the LEFT seminal vesicle,
already visible on CT January 2015

Family background:

2009 Brother passed away from Miocardial
Infarction

Complementary explorations
Thrombophilia Study - Homozygous mutated
for the MTHFR gene, homocysteine levels
8.3 (normal)
Parvovirus,
NEGATIVE.
HBV, HCV, HIV — NEGATIVE.

CMV, Toxoplasma, EBV -

CONCLUSIONS

e ALPS is an immune regulation disorder
caused by genetic alterations that affect the
phenomenon of lymphocyte apoptosis and
is characterized by dysregulation of the
immune system.

o Genes affected in ALPS are FAS or
TNFRSF6, FASLG or TNFSF6, CASP10,
PRCKD.

e There are conditions with
manifestations with mutations
CASP8, KRAS and NRAS genes.

e ALPS is a rare disease, underdiagnosed
and whose incidence is unknown, but due
to its clinical manifestations it can be
confused with other pathologies, especially

similar
in the
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e Existd afectiuni cu manifestari similare cu
mutatii ale genelor CASPS, KRAS si
NRAS.

e ALPS este o boala rara, subdiagnosticata si
a carei incidentd este necunoscutd, dar
datoritd manifestarilor sale clinice poate fi
confundatd cu alte patologii, in special
hemato-oncologice.

e ALPS-sFAS si ALPS-FAS sunt cele mai
frecvente tipuri de ALPS si sunt cauzate de
mutatii somatice si, respectiv, germinale
ale genei FAS. In cazuri rare, ALPS este
cauzatd de mutatii ale genelor care codifica
ligandul FAS (ALPS-FASLG) sau
CASP10 (ALPS-CASP10).

e Fenotipul ALPS rezultd din incapacitatea
de a regla homeostazia limfocitelor din
cauza apoptozei defectuoase mediate de
calea ligandului FAS (FASLG). Defectele
acestei cai conduc la extinderea
populatiilor de limfocite specifice
antigenului. De asemenea, FAS pare sa
joace un rol 1n suprimarea transformarii
maligne a limfocitelor.

o Caracteristicile clinice ale ALPS sunt
boala limfoproliferativa cronica
nemalignd, citopeniile autoimune si
predispozitia la malignitate.

e Tratamentul ALPS are ca scop inducerea
remisiunii - procesului autoimun si a
limfadenopatiei

e prin  utilizarea de  steroizi  si
imunosupresoare.

e Tratamentul curativ este transplantul de
celule progenitoare hematopoietice, mai
ales 1n cazurile severe. Prognosticul pe
termen lung este in general bun, cu risc
latent de aparitie a limfoamelor, Insd se
deterioreaza atunci cand splina este
inlaturata.

e (Cateva Intrebari la care se va raspunde in
urmatorul  deceniu  sunt utilitatea
diagnosticd a nivelurilor de vitamina B12
si DNT, precum si semnificatia cresterii
acestuia din urma.

Cuvinte cheie: sindrom limfoproliferativ
autoimun, gena FAS, celule T dublu negative

Abrevieri si acronime
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hemato- oncology.

ALPS-sFAS and ALPS-FAS are the most
common types of ALPS and are caused by
somatic and germline  mutations,
respectively, in the FAS gene. In rare cases,
ALPS is caused by mutations in the genes
encoding FAS ligand (ALPS-FASLG) or
CASP10 (ALPS- CASP10).

The ALPS phenotype results from the
inability to  regulate  lymphocyte
homeostasis due to defective apoptosis
mediated by the FAS ligand (FASLG)
pathway. Defects in this pathway lead to
expansion of antigen-specific lymphocyte
populations. FAS also appears to play a
role in suppressing malignant
transformation of lymphocytes.

The clinical features of ALPS are
nonmalignant chronic lymphoproliferative
disease, autoimmune cytopenias, and
predisposition to malignancy.

ALPS treatment is aimed at inducing
remission of the autoimmune process and
lymphadenopathy through the use of
steroids and immunosuppressants.

The curative treatment is hematopoietic
progenitor cell transplantation, especially
in severe cases. The long-term prognosis is
generally good, with the latent risk of
developing lymphomas, however, it
deteriorates when the spleen is removed.
Some questions to be answered in the next
decade are the diagnostic utility of vitamin
B12 and DNT levels, as well as the
meaning of the elevation of these
parameters.

Keywords: autoimmune lymphoproliferative
syndrome, FAS gene, double negative T cells

Abbreviations and acronyms



ALP, sindrom limfoproliferativ autoimun
ALPS-FAS, ALPS din cauza mutatiilor liniei
germinale ale genei FAS

ALPS-sFAS, ALPS datoritd mutatiilor
somatice ale genei FAS ALPS-U, ALPS cu
cauza genetica nedeterminata CASP, caspaza
DNT, celule T dublu negative
FADD, domeniul decesului
FASLG, ligand FAS

GOF, gain of funtion

IglV, imunoglobulind intravenoasd mTOR,
tinta mecanicistd a rapamicinei NIH, National
Institutes of Health

asociat FAS

ALP,  autoimmune
syndrome
ALPS-FAS, ALPS due to germline mutations
in the FAS gene ALPS-sFAS, ALPS due to
somatic mutations in the FAS gene ALPS-U,
ALPS with undetermined genetic cause CASP,
caspase DNT, double negative T cells
FADD, FAS-associated death
FASLG, FAS ligand

GOF, gain of function

IVIG, intravenous immunoglobulin mTOR,
mechanistic target of rapamycin NIH, National
Institutes of Health

lymphoproliferative

domain

HSCT,

transplant de  celule stem HSCT, hematopoietic stem cell transplantation

hematopoietice
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INTRODUCERE

Susceptibilitatea mendeliand catre maladiile
micobacteriene  (MSMD) este 0 eroare
inndscutd a imunitatii innascute, predispunand
pacientii la risc crescut fatd de infectiile cu
specii de micobacterii slab virulente, inclusiv
vaccinul Bacillus Calmette-Guérin (BCG) si
micobacteriile  oportuniste. In  aceastd
revizuire, ne propunem sd elucidam aspectele
demografice, clinice, genetice si terapeutice
ale MSMD.

METODE

A fost realizat un reviu sistematic al literaturii,
inclusiv a fost evaluat textul integral al
articolelor, care raporteaza cel putin un pacient
cu diagnosticul genetic de MSMD. Din fiecare
articol au fost colectate date referitoare la anul
publicarii, numarul de participanti si datele
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BACKGROUND

Mendelian susceptibility to mycobacterial
diseases (MSMD) is an inborn error of innate
immunity, predisposing patients at the risk of
infection with weakly virulent mycobacterial
species, including Bacillus Calmette-Guérin
(BCG) wvaccines and  environmental
mycobacteria. In this review, we aim to
elucidate the demographic, clinical, genetic
and therapeutic aspects of MSMD.

METHODS

A systematic literature search was performed
and the full-text of articles reporting at least
one patient with the genetic diagnosis of



genetice, demografice, clinice si imunologice
ale pacientilor. Toate analizele statistice au
fost efectuate folosind software-ul SPSS (v.
26.0, Chicago, IL).

REZULTATE

Au fost evaluate un numar total de 157 de
articole din 63 de tari si au fost identificati 823
pacienti. Iran, Turcia, India, Arabia Saudita si
Franta au raportat cel mai inalt numar de
pacienti cu MSMD. Limfadenopatia a fost cea
mai frecventa manifestare clinicdi a MSMD,
fiind identificata in 45,3% din cazuri. Febra,
organomegalia si sepsisul au fost urméatoarele
cele mai frecvente constatari clinice, raportate
in 30%, 24,7% si, respectiv, 20,8% cazuri. Au
fost prezentate 294 de mutatii unice in 20 de
gene cunoscute in prezent, de tipul missense
(34%), in/del (insertie sau stergere)-frameshift
(27%), nonsens (18%), splice site (12%),
in/del -in frame (2,7%), InDel (2%) si 12
mutatii  mari cu deletie/duplicare. La
momentul raportarii, 21,3% dintre pacienti
erau decedati si 71,9% erau in viata.
Tratamentul indicat pacientilor includea
remedii antimicobacteriene (46,7%), IFN-
gamma (20,2%) si -alfa (1,9%). Treizeci si
noua de pacienti, in principal cu deficit de
receptor de interferon gamma, au beneficiat
transplant de celule stem hematopoietice. Rata
mortalitdtii la pacientii transplantati a
constituit 33,3%.

CONCLUZIE

MSMD este asociatd cu o ratd ridicatd a
mortalitatii, in principal din cauza esecului in
controlul infectiei. Prin urmare, strategiile de
pre-expunere, cum ar fi schimbarea politicii de
vaccinare in zona endemicd, stabilirea unui
registru mondial al pacientilor cu MSMD si
monitorizarea sistematicd a succesorilor in
familiile afectate, par a fi pasi vitali in
reducerea ratei mortalitatii prin MSMD.
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MSMD was precisely evaluated. Data related
to publication year, the number of participants,
and the patients' genetic, demographic,
clinical, and immunological data were
gathered from each article. All statistical
analyses were performed using the SPSS
software (v. 26.0, Chicago, IL).

RESULTS

A total number of 157 articles from 63
countries were evaluated and 823 patients
were found in the literature. Iran, Turkey,
India, Saudi Arabia, and France had the
highest number of reported MSMD patients.
Lymphadenopathy was the most common
MSMD clinical manifestation in 45.3% of
cases. Fever, organomegaly, and sepsis were
the next most common clinical findings,
reported in 30%, 24.7%, and 20.8% cases,
respectively. There were 294 unigue mutations
in 20 currently known genes that consisted of
missense (34%), in/del (insertion or deletion)-
frameshift (27%), nonsense (18%), splice site
(12%), in/del-in frame (2.7%), InDel (2%) and
12 large deletion/duplication mutations. At the
time of the report, 21.3% of patients were dead
and 71.9% were alive. Antimycobacterial
agents (46.7%), IFN-gamma (20.2%) and -
alpha (1.9%) were among therapeutic agents.
Thirty-nine patients, mainly with interferon
gamma receptor deficiency, had received
hematopoietic stem cell transplantation. The
mortality rate for transplanted patients was
33.3%.

CONCLUSION

MSMD is associated with high mortality rate
mainly due to a failure in infection control.
Therefore, pre-exposure strategies such as
change in the vaccination policy in endemic
area, establishing worldwide registry of
MSMD patients, and precise follow-up of
generations in affected families seems to be
vital steps in reducing MSMD mortality rate.
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REZUMAT

Variabilitatea majora a defectelor imune cu
anomalii structurale si deficiente functionale,
acompaniate de mutatii sau  aberatii
cromozomiale, complicd mult diagnosticul si
abordarea curativa a maladiilor
imunodeficitare ~ (MID). Imunodeficienta
primard s-a impus drept o problemad majora

pentru  medicina  publica, datd fiind
complexitatea manifestarilor sale clinice,
dificultatile de diagnostic si cresterea
impetuoasa a  prevalentei  maladiilor

incadrabile in aceasta definitie.

In Republica Moldova studiile stiintifice
avizate si centrate pe acest subiect au debutat
incepand cu anul 2015 printr-un proiect
desfasurat in cadrul Universitatii de Stat de
Medicind si Farmacie ,,Nicolae Testemitanu”
(USMF Nicolae Testemitanu) si Iintitulat
»Studiul  particularitatilor epidemiologice,
clinico-imunologice si molecular-genetice ale
maladiilor imunodeficitare cu elaborarea
procedeelor inedite pentru imunoreabilitare”.
A urmat asigurarea compartimentelor de
suport: pe dimensiunea clinica a fost
organizat Centrul de Fibroza Cistica si Boli
Rare in baza IMSP Institutul Mamei si
Copilului (IMSP IMC), serviciu care a fost
completat si cu unitatile necesare de cadre
stiintifice; pentru studiul imunologic s-a
actionat in vederea dotarii serviciilor abilitate
cu echipamente contemporane pentru testarea
statusului imun cu aplicarea panelului standard
international de evaluare a populatiilor si
subpopulatiilor limfocitare. Astfel s-a apelat la
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SUMMARY
The major variability of immune defects with
structural ~ anomalies and  functional

deficiencies, accompanied by mutations or
chromosomal aberrations, greatly complicates
the diagnosis and curative approach of
immunodeficiency diseases (IDDs). Primary
immunodeficiency has imposed itself as a
major problem for public medicine, given the
complexity of its clinical manifestations, the
difficulties of diagnosis and the impetuous
increase in the prevalence of diseases that fall
under this definition.

In the Republic of Moldova, approved and
focused scientific studies on this subject began
in 2015 through a project carried out within the
State University of Medicine and Pharmacy
"Nicolae Testemitanu" (USMF Nicolae
Testemitanu) and entitled "Study of
epidemiological, clinical-immunological
peculiarities and molecular-genetics  of
immunodeficiency  diseases  with  the
development of novel procedures for
immunorehabilitation”. The provision of
support compartments followed: on the
clinical dimension, the Center for Cystic
Fibrosis and Rare Diseases was organized on
the basis of Institute of Mother and Child
Healthcare (IMCHC), a service that was also
completed with the necessary units of
scientific staff; for the immunological study,
action was taken to equip the competent
services with contemporary equipment for
testing the immune status with the application
of the international standard panel for the



tehnica de citometria in flux cu anticorpi
monoclonali anti-CD, metoda ELISA pentru
aprecierea concentratiei serice sangvine a
claselor si subclaselor de imunoglobuline
M,G, A si IgE totala, pentru estimarea
activitatii fagocitare a polimorfonuclearelor,
inclusiv a celei enzimatice apeland la testul
NBT etc; testarea molecular-genetica
indispensabila in cazuri dificile de IDP a inclus
aprecierea a 574 de gene (posibil implicate in
geneza MID) prin secventierea genetica de
ultimd generatie (NGS). Pentru suportul
acestor actiuni au fost elaborate valorile de
referinta ale indicatorilor TREC/KREC pentru
nou-ndscutii sandtosi din tara.

In anul 2022 proiectul institutional
“Elaborarea metodelor inedite de diagnostic
precoce al maladiilor imunodeficitare in baza
studiului  clinico-imunologic si molecular-
genetic al pacientilor cu suspiciune de
imunodeficiente primare” a fost incadrat in
Programul Global de secventiere genetica de
generatie noud (NGS) pentru
imunodeficientele primare (IDP). A fost de
fapt recunoasterea efortului nostru conjugat de
a aborda consecvent domeniul complex al
imunodeficientelor, inclusiv prin elucidarea
numarului real de maladii imunodeficitare in
Republica Moldova. Intentia trasata a devenit
efectiv reald odatd cu punerea la punct a unui
examen de screening al nou-nascutilor cu
utilizarea  test-sistemului ~ TREC/KREC
precum si cu accesul la servicii de testare
molecular-genetica a pacientilor cu suspiciune
de imunodeficientd primara prin utilizarea

secventierii genetice de ultima generatie in
cadrul Programului Global “Expansiunea
Globala a perspectivelor lui  Jeffrey:

,Programul de secventiere geneticd pentru
imunodeficienta primard de la Jeffrey Modell
Fondation”.

INTRODUCERE

Maladiile imunodeficitare (MID) sunt cele
care definesc incidenta si prevalenta ascensiva
a patologiei acute si cronice din diferite organe

si  sisteme. Variabilitatea extrema a
imunodeficientelor primare (IDP) cu defecte
structurale ~ si  deficiente  functionale,
acompaniate de mutatii sau aberatii

cromozomiale complicd mult diagnosticul si
selectia metodelor de remediere. IDP au
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evaluation of lymphocyte populations and
subpopulations. Thus, the technique of flow
cytometry (cytometry in flow) with anti-CD
monoclonal antibodies ELISA method was
used to assess the blood serum concentration
of classes and subclasses of immunoglobulins
M, G, A and total IgE, to estimate the
phagocytic activity of polymorphonuclear
cells, including the enzymatic one calling at
the NBT test, etc.; the indispensable
molecular-genetic testing in difficult cases of
PID included the appreciation of 574 genes
(possibly involved in the genesis of PID) by
next-generation genetic sequencing (NGS). To
support these actions, the reference values of
the TREC/KREC indicators for healthy
newborns in the country were developed.

In 2022, the institutional  project
"Development of new methods for the early
diagnosis of immunodeficiency diseases based
on the clinical-immunological and molecular-
genetic study of patients with suspected
primary immunodeficiencies” was included in
the Global next-generation genetic sequencing
program of new generation (NGS) for primary
immunodeficiencies (PID). It was actually the
recognition of our joint effort to consistently
approach the complex field of
immunodeficiencies, including by elucidating
the real number of immunodeficiency diseases
in the Republic of Moldova. The outlined
intention has actually become real with the
development of a newborn screening exam
using the TREC/KREC test-system as well as
access to molecular-genetic testing services for
patients with suspected primary
immunodeficiency through the use of genetic
sequencing state-of-the-art within the Global
Program "Global Expansion of Jeffrey's
Perspectives: "Genetic Sequencing Program
for Primary Immunodeficiency at the Jeffrey
Modell Fondation™.

BACKGROUND

Immunodeficiency diseases (IDDs) define the
rising incidence and prevalence of acute and
chronic pathology in various organs and
systems. The extreme variability of primary
immunodeficiencies (PID) with structural
defects and  functional deficiencies,
accompanied by mutations or chromosomal
aberrations greatly complicates the diagnosis
and selection of remedial methods. IDPs have



devenit deja o problema stringenta pentru
medicina publicd, datd fiind complexitatea lor
clinicd, dificultatile de diagnostic si cresterea
impetuoasd a prevalentei acestora In ultimii
ani. Studiile stiintifice avizate si centrate pe
acest subiect in Republica Moldova au fost
initiate In anul 2015 printr-un proiect stiintific
desfasurat 1n cadrul USMF “Nicolae
Testemitanu” ce s-a Intitulat “Studiul
particularitatilor ~ epidemiologice, clinico-
imunologice si  molecular-genetice  ale
maladiilor imunodeficitare cu elaborarea
procedeelor inedite de imunoreabilitare”.

A fost initiat un studiu complex, scopul si
obiectivele proiectului fiind centrate pe
elucidarea particularitatilor epidemiologice,
clinico-imunologice si molecular-genetice ale
MID din tara noastra. Pentru realizarea
obiectivelor trasate au fost utilizate metode de
screening  si  tehnologii  inovationale
performante de diagnostic imunologic si
molecular-genetic (imunofenotiparea
populatiilor si subpopulatiilor limfocitare prin
citometrie in flux cu utilizarea anticorpilor
monoclonali anti-CD, aprecierea concentratiei
serice sangvine a imunoglobulinelor de clasele
M, G, A, IgE totala si a subclaselor IgGl,
19G2, 1gG3, 1gG4). S-a efectuat si procesarea
prin metode de statisticdi matematicd a
rezultatelor obtinute.

Procesul de selectie si investigare complexa si
aprofundata  cu  utilizarea  metodelor
traditionale si performante a Incadrat etapizat
682 de pacienti cu suspectie de MID, urmand
ca In baza datelor si documentelor
internationale despre IDP sa fie elaborat un
concept unic de diagnostic si tratament al
bolnavilor cu aceastd patologie la nivel de
institutii medico-sanitare publice, In care sunt
specificate particularitdtile, manoperele si
volumul interventiilor medicale la nivel de
asistentd medicald primara, secundara si
tertiara.

Primele rezultate de rezonantd ale acestui
studiu multidimensional asupra maladiilor
imunodeficitare in populatia tarii s-au reflectat
in Protocolul Clinic National
“Imunodeficientele primare PCN 336”
precum si in Protocolul Standardizat pentru
medicii de familie, elabordri care reprezinta in
fapt primele acte legislative de asistenta
medicald a IDP la nivelul institutiilor publice
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already become a pressing problem for public
medicine, given their clinical complexity,
diagnostic difficulties and the impetuous
increase in their prevalence in recent years.
The scientific studies approved and focused on
this subject in the Republic of Moldova were
initiated in 2015 through a scientific project
carried out within the SUMP "Nicolae
Testemitanu" entitled "Study of the
epidemiological, clinical-immunological and

molecular-genetic peculiarities of
immunodeficiency  diseases  with  the
elaboration  novel  immunorehabilitation
procedures".

A complex study was initiated, the aim and
objectives of the project being centered on the
elucidation of the epidemiological, clinical-
immunological and molecular-genetic
peculiarities of PID in our country. In order to
achieve the set objectives, screening methods

and high-performance innovative
immunological and molecular-genetic
diagnostic technologies were used
(immunophenotyping of lymphocyte

populations and subpopulations by flow
cytometry with the use of anti-CD monoclonal
antibodies, assessment of the blood serum
concentration of class M, G immunoglobulins
, A, total IgE and IgG1, 1gG2, 1gG3, 1gG4
subclasses). The results obtained were also
processed by mathematical statistical methods.
The process of selection and complex and in-
depth investigation with the use of traditional
and high-performance methods framed 682
patients with suspicion of PID in stages,
following which a unique concept of diagnosis
and treatment of patients with this pathology
will be developed on the basis of international
data and documents about PID at the level of
public medical-sanitary institutions, in which
the particularities, operations and volume of
medical interventions at the level of primary,
secondary and tertiary medical assistance are
specified.

The first resonant results of this
multidimensional study on immunodeficiency
diseases in the country's population were
reflected in the National Clinical Protocol
"Primary Immunodeficiencies PCN - 336" as
well as in the Standardized Protocol for family
doctors, elaborations which in fact represent
the first legislative acts of medical assistance
of PID at the level of public and private



si private cu diferite nivele de dotare cu
echipament si de completare cu specialisti etc.
Acest bloc de documente a specificat de fapt
principiile diagnosticului precoce al IDP in
institutiile medicale primare in temeiul datelor
clinico-anamnestice si a testarilor vizand
concentratia sericd sangvind a claselor si
subclaselor de imunoglobuline.  Aceste
investigatii, efectuate la nivelul centrelor
medicilor de familie, pot asigura diagnosticul
precoce al IDP de tip umoral in 50-70% de
cazuri. Elevarea nivelului de cunostinte ale
medicilor de diferite specialitati in domenii ce
tin de IDP reprezinta un alt moment important
atat in tara noastra, cat si in alte state ale lumii.
In acest scop echipa cercetatorilor stiintifici a
organizat 8 seminare zonale (Centru, Sud,
Nord) si 6 conferinte raionale de profil
(Hincesti, Cimislia, Cahul, Calarasi, Drochia,
Donduseni) cu participarea medicilor de
familie, a celor din spitalele raionale,
municipale si de la centrele de diagnostic. Un
moment de mare valoare pentru diagnosticul
precoce al IDP 1l constituie implementarea
test-sistemului TREC/KREC in screening-ul
nou-nascutilor, bazat pe masurarea cercurilor
de excizie a limfocitelor T siB naive in reactia
cantitativd de polimerizare in lant (qPCR).

MATERIALE SI METODE

La momentul actual -cercetarile -clinico-
paraclinice au incadrat 984 de pacienti
suspecti de MID care au fost triati prin
intermediul unui chestionar special elaborat
pentru analiza complexd si aprofundatd a
rezultatelor de investigare. Drept reper de
orientare s-au utilizat semnele sugestive de
imunodeficientd primara pentru copii si adulti
(tab. 1).

Tabelul 1. Screening-ul imunodeficientelor
primare la copii si adulti

Copil cu semne sugestive de IDP

1. Istoric familial de IDP sau deces prematur
inexplicabil (ex: pana la varsta de 30 de ani);

2. Esecul cresterii (inabilitatea copilului de a
spori in greutate sau/si de a creste);

3. Nevoia de administrare intravenoasd a
antibioticelor sau/si de spitalizare pentru o
infectie;

4. Sase sau mai multe infectii respiratorii virale
in an (pneumonii, bronsite, sinuzite);

5. Patru sau mai multe infectii otice per an;
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institutions with different levels of equipment
and completion with specialists, etc.

This block of documents actually specified the
principles of early diagnosis of PID in primary
care settings based on clinical history data and
testing of serum  concentration  of
immunoglobulin classes and subclasses. These
investigations, carried out at the level of family
doctors' centers, can ensure the early diagnosis
of PID of the humoral type in 50-70% of cases.
Raising the level of knowledge of doctors of
various specialties in fields related to PID
represents another important moment both in
our country and in other countries of the world.
For this purpose, the team of scientific
researchers organized 8 zonal seminars

(Centre, South, North) and 6 district
conferences (Hancesti, Cimislia, Cahul,
Calarasi, Drochia, Donduseni) with the

participation of family doctors, those from
district and municipal hospitals and from
diagnostic centers. A moment of great value
for the early diagnosis of PID is the
implementation of the TREC/KREC test-
system in newborn screening, based on the
measurement of the excision circles of naive T
and B lymphocytes in the quantitative chain
reaction (QPCR).

MATERIALS AND METHODS

The clinical-paraclinical research included 984
suspected PID patients who were selected by
means of a specially developed questionnaire
for the complex and in-depth analysis of the
investigation results. The suggestive signs of
primary immunodeficiency for children and
adults were used as a guideline (tab. 1).

Table 1. Screening of primary
immunodeficiencies in children and adults
Child with suggestive signs of PID
1. Family history of PID or unexplained
premature death (eg: before the age of 30);
2. Growth failure (child's inability to gain weight
and/or grow);
3. The need for intravenous antibiotics and/or
hospitalization for an infection;
4. Six or more viral respiratory infections per
year (pneumonia, bronchitis, sinusitis);
5. Four or more ear infections per year;
6..Two or more episodes of sepsis, meningitis,
osteomyelitis (per vitam);
7.Two or more months of antibiotic therapy
without effect;



6. Douad sau mai multe episoade de sepsis,

meningita, osteomielita (per vitam);

7. Doua sau mai multe luni de antibioterapie fara

efect;

8. Candidoza mucocutanatd rezistentd sau

recurenta;

9. Abcese cutanate profunde sau abcese ale

organelor interne recurente;

10. Infectii cauzate de microorganisme

neobisnuite sau/si cu localizare neobisnuita;

11. Evolutie atipica a maladiilor hematologice

sau autoimune;

12. Episoade repetate de diaree prelungita de

etiologie necunoscuta.

Adulti cu semne sugestive de IDP

1. Doud sau mai multe infectii otice per an;

2. Doud sau mai multe sinuzite acute per an (in

absenta istoricului de alergii);

3. Una sau mai multe pneumonii per an, mai

multi ani la rand;

4. Diaree cronica cu scadere ponderala;

5. Infectii virale recurente (gripa,

condiloame etc.);

6. Nevoia de administrare intravenoasd a

antibioticelor sau/si de spitalizare pentru o

infectie;

7. Abcese cutanate profunde sau abcese recurente

ale organelor interne;

8. Candidoza mucocutanatd rezistenta

recurenta;

9. Istoric familial de imunodeficientd primara.
Nota: extras din PCN nr. 336 “Imunodeficientele
primare”

herpes,

sau

Examinarea pacientilor s-a completat, la
necesitate, cu investigatii instrumentale
suplimentare (radiografia toracelui, sinusurilor
nazale si paranazale, TC, RMN, ECG, USG,
spirometrie etc). Testele clinice de laborator au
inclus, la indicatie, analiza biochimica a
sangelui, hemoleucograma cu formula
leucocitarda desfasurata, urograma. Testarea
imunologicd s-a efectuat in conformitate cu
standardul  international de testare a
populatiilor si subpopulatiilor limfocitare prin
utilizarea flowcitometriei de flux cu anticorpi
monoclonali anti-CD. Au fost apreciate
valorile relative si absolute de limfocitelor
CD3+, CD4+, CD8+, CD16/56+, CD19+, IIR
(indicele imunoregulator).

Gratie unui grant substantial oferit de
Guvernul Japoniei, Laboratorul de alergologie
si imunologie clinica a fost dotat cu un
flowcitometru - BD FACS Via si cu un
analizator hematologic - 5 Dif, tehnologii de
esenta  pentru a fi implementata
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8. Resistant recurrent mucocutaneous
candidiasis;
9. Deep skin abscesses or recurrent internal organ
abscesses;
10. Infections caused by unusual microorganisms
and/or with unusual localization;
11. Atypical evolution of hematological or
autoimmune diseases;
12. Repeated episodes of prolonged diarrhea of
unknown etiology; 1. Two or more ear infections
per year;
Adults with suggestive signs of PID
1. Two or more ear infections per year;
2. Two or more acute sinusitis per year (in the
absence of history of allergies);
3. One or more pneumonias per year, several
years in a row;
4. Chronic diarrhea with weight loss;
5. Recurrent viral infections (flu,
condylomas, etc.);
6. The need for intravenous antibiotics and/or
hospitalization for an infection;
7. Deep skin abscesses or recurrent abscesses of
internal organs;
8. Resistant
candidiasis;
9. Family history of primary immunodeficiency;
Note: extract from PCN no. 336 "Primary
immunodeficiencies”

or

herpes,

or recurrent mucocutaneous

The examination of the patients was
supplemented, if necessary, with additional
instrumental investigations (radiography of the
chest, nasal and paranasal sinuses, CT, MRI,
ECG, USG, spirometry, etc.). Clinical
laboratory tests included, as indicated,
biochemical blood analysis, complete blood
cell count, urogram. Immunological testing
was performed according to the international
standard for testing lymphocyte populations
and subpopulations using flow cytometry with
anti-CD monoclonal antibodies. The relative
and absolute values of lymphocytes CD3+,
CD4+, CD8+, CDl6/56+, CD19+, IIR
(immunoregulatory index) were assessed.

Thanks to a substantial grant offered by the
Government of Japan, the Allergology and
Clinical  Immunology Laboratory  was
equipped with a flow cytometer - BD FACS
Via and a hematological analyzer - 5 Dif,
essential  technologies to  implement
immunophenotyping of lymphocytes with
anti-CD monoclonal antibodies - a high-
performance PID diagnostic method used in
MID Diagnostic and Treatment Centers in
Europe and the USA. The concentration of



imunofenotiparea limfocitelor cu anticorpi
monoclonali anti-CD — o metoda performanta
de diagnostic al IDP utilizatd in Centrele de
diagnostic si tratament al MID din Europa si
SUA. Concentratia imunoglobulinelor serice
sangvine a fost testatd prin utilizarea metodei
imunoenzimatice ELISA cu aprecierea
claselor si subclaselor de imunoglbuline M, G,
A si IgE totald. Activitatea fagocitard a PMN
s-a determinat prin aprecierea procentului si
numarului fagocitar, iar activitatea enzimatica
a acestora - prin utilizarea testului NBT.
Examenul molecular-genetic a inclus
aprecierea a 574 de gene posibil cauzale 1n
imunodeficienta primara, care s-a efectuat in
laboratorul ~ companiei  Invitae, = SUA.
Rezultatele secventierii genetice de ultima
generatiec (NSG) au fost confruntate cu
manifestarile clinice in vederea sustinerii
diagnosticului  prezumtiv. Din focarele
infectioase au fost recoltate mase necrotice cu
insdmantarea  microflorei si  aprecierea

cadrul cercetarilor de laborator au fost

efectuate 10850 teste.

REZULTATE

Maladiile imunodeficitare suspectate au
imbracat ,,masca” diferitor afectiuni de tenta
poliorganica, cu evolutie trenantd, cronic
recidivantd si  rezistentd la tratamentul
administrat. Tabloul clinic al acestor pacienti
era dominat de sindromul infectios (96,2%),
manifestat prioritar prin afectiuni
bronhopulmonare, ORL, reno-urinare, afectari
cutanate, sepsis etc. Extrem de sugestive s-au
dovedit o serie de criterii clinico-anamnestice
cum ar fi retardul in dezvoltarea fizica si
neuropsihica (20,8%), sarcinile cu gestoze si
infectii intrauterine (CMV, VEB, HSV1,2),
cazurile de decese in familie prin infectii
supurative etc.

La majoritatea pacientilor diagnosticul
de IDP a fost stabilit tardiv, dupa 3-4 ani de la
aparitia semnelor sugestive, iar gravitatea de
stare a pacientilor era invers proportionald
Episoadele infectioase frecvente,
severe, atipice si/sau de lungd duratd au fost

varstei.
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blood serum immunoglobulins was tested
using the immunoenzymatic ELISA method
with the assessment of classes and subclasses
of immunoglobulins M, G, A and total IgE.
The phagocytic activity of PMN was
determined by assessing the phagocytic
percentage and number, and their enzymatic
activity - by using the NBT test. The
molecular-genetic examination included the
evaluation of 574 genes possibly causative in
primary immunodeficiency, which was
performed in the laboratory of the Invitae
company, USA. Next-generation genetic
sequencing (NSG) results were compared with
clinical manifestations to support the
presumptive diagnosis. Necrotic masses were
collected from the infectious foci with the
seeding of the microflora and the assessment
of its sensitivity to antibiotics. A total of
10,850 tests were performed in the laboratory
research.

RESULTS

Suspected immunodeficiency diseases put on
the "mask™ of various conditions of a
polyorganic nature, with slow evolution,
chronically relapsing and resistant to the
administered treatment. The clinical picture of
these patients was dominated by the infectious
syndrome (96.2%), manifested primarily by
bronchopulmonary, ENT, reno-urinary, skin
disorders, sepsis, etc. A series of clinical and
anamnestic criteria proved to be extremely
suggestive, such as retardation in physical and
neuropsychic development (20.8%),
pregnancies with gestosis and intrauterine
infections (CMV, VEB, HSV1,2), cases of
deaths in family through suppurative
infections, etc.

In most patients, the diagnosis of IDP was
established late, after 3-4 years after the
appearance of suggestive signs, and the
severity of the patients’ condition was
inversely proportional to age. Frequent,
severe, atypical and/or prolonged infectious
episodes were the hallmarks of immune system
disord Bacteriological research established



criteriile caracteristice afectiunilor sistemului
imun. Cercetdrile bacteriologice au stabilit
cum cd infectiile erau cauzate de agenti
patogeni de flora
conventional patogend si microorganisme
oportuniste (Str. viridans, B. hemoliticus -
5,5%, Pseudomonas aeruginosa - 3,72%,
Klebsiella - 3,7%, de asociatii microbiene -
3%, S.aureus - 2,1%). Deseori sindromul
infectios se asocia cu cel alergic si/sau
autoimun - 7,2%. Printre testele clinice de
laborator hemoleucograma desfasurata

cu virulentd minora,

se
prezinta de valoare esentiald pentru cercetarile
imunologice: limfopenia (numarul de limfocite
redus sub 1500 cel./ul), trombocitopenia
(trombocite cu talie minora <70x10%1),
leucopenia, eozinofilia sunt indici importanti
in aprecierea starii pacientului, dar toti acestia
au necesitat interpretare in contextul
manifestarilor clinice.

Datoritd grantului substantial acordat
de catre Guvernul Japoniei in cadrul
proiectului pentru Laboratorul de alergologie
si imunologie clinica a devenit o realitate
testarea statusului imun al pacientilor suspecti
de maladii imunodeficitare cu evaluarea
populatiilor si subpopulatiilor limfocitare prin
tehnica de flowcitometrie de flux cu anticorpi
monoclonali anti-CD. Prin aceasta metoda se
poate face numardtoarea in cifre relative si
absolute a limfocitelor CD3+, CD4+, CD8+,
CD16/56+, CD19+, IIR. Testarea factorilor
imuni celulari, umorali si ai rezistentei
nespecifice a permis identificarea verigii
imune alterate, care ulterior se cerceta
molecular-genetic pentru confirmarea
diagnosticului clinico-imunologic.

O abordare ineditd in depistarea
precoce a imunodeficientei primare s-a fi
produs prin utilizarea test-sistemului
TREC/KREC in reactia de polimerizare in lant
cantitativd (qPCR) — metoda propusa pentru
implementare in Republica Moldova de catre
cercetatorii laboratorului
Institutului de Cercetari

de genetica al

Fundamentale in
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that the infections were caused by pathogens
with  minor  virulence, conventionally
pathogenic  flora  and opportunistic
microorganisms (Str. viridans, B. hemolyticus
- 5.5%, Pseudomonas aeruginosa - 3.72%,
Klebsiella - 3.7 %, of microbial associations -
3%, S. aureus - 2.1%). The infectious
syndrome is often associated with the allergic
and/or autoimmune syndrome - 7.2%. Among
the clinical laboratory tests, the blood count
performed is of essential value for
immunological research: lymphopenia (the
number of lymphocytes reduced below 1500
cells/ul), thrombocytopenia (platelets of minor
size <70 x 10%1), leukopenia, eosinophilia are
important indices in the assessment the
patient's condition, but all of them required
interpretation in the context of clinical
manifestations.

Thanks to the substantial grant granted by the
Government of Japan within the project for the
Laboratory of Allergology and Clinical
Immunology, the testing of the immune status
of patients suspected of immunodeficiency
diseases with the evaluation of lymphocyte
populations and subpopulations through the
technique of flow cytometry with anti-CD
monoclonal antibodies has become a reality.
With this method, the CD3+, CD4+, CD8+,
CD16/56+, CD19+, IIR lymphocytes can be
counted in relative and absolute numbers. The
testing of cellular, humoral immune factors
and non-specific resistance allowed the
identification of the altered immune link,
which  was later molecular-genetically
researched to confirm the clinical-
immunological diagnosis.

A novel approach in the early detection of
primary immunodeficiency was produced by
using the TREC/KREC test-system in the
quantitative chain reaction (QPCR) - a method
proposed for implementation in the Republic
of Moldova by the researchers of the genetics
laboratory of the Institute of Fundamental
Research in Biology and Medicine of the



Biologie si Medicind al Academiei de Stiinte
din FR, filiala Siberiana (Novosibirsk), cu care
avem contract de colaborare stiintifica in acest
domeniu. Astfel am reusit sa trasam valorile de
referinta ale indicatorilor TREC/KREC la nou-
ndscutii la termen sdnatosi. Eficacitatea acestui
test a fost studiata in grupul de pacienti cu
suspectie de imunodeficientd primarda prin
testarea a 40 de mostre sangvine recoltate de la
nou-nascuti pe cardurile Guthrie cu extractia
ulterioard a AND-ului si numararea cercurilor
de excizie a receptorilor limfocitelor T naive,
si rezultatele obtinute fiind comparate cu
valrile de referinta. Printre cele 40 de probe
sangvine s-au apreciat 4,8% rezultate pozitive
pentru TREC. Pentru sindromul Wiscott-
Aldrich a fost elaborat algoritmul de diagnostic
molecular-genetic in inovatie pentru care
AGEPI a eliberat un brevet de inventie. De
mentionat, ca limfocitele T reprezinta 2/3 din
limfocitele sangvine, iar numarul redus de
celule T este asociat cu limfopenie in
hemograma; un test cu valori normale de celule
T nu exclude, Insda, imunodeficienta celulara,
fiind necesara o analizd asupra subpopulatiilor
limfocitare si a caracterelor fenotipice si
functionale ale acestora.

In cazul a 16 pacienti cu suspiciune de
maladii imunodeficitare din orasele si satele
Republicii Moldova s-a decis  testarea
molecular-genetica prin cercetarea a 574 de
gene posibil intricate 1n geneza MID, analiza
efectuata in laboratoarele companiei Invitae
(SUA), care a confirmat diagnosticul suspectat
la 33% dintre pacientii examinati. Astfel
diagnosticul clinico-imunologic s-a confirmat
definitiv in 5 cazuri, fiind interceptate mutatii
pe 69 de gene responsabile de patologia
sistemului imunitar. La 9 pacienti s-a estimat
a fi prezenta starea de purtdtor de gene recesive
de IDP, iar doud mutatii au avut caracter de

semnificatie nedeterminatd. Astfel au fost
confirmate urmadtoarele forme maladive:
imunodeficienta autosomal recesiva

combinatd severd, sensibila la radiatii —
identificarea a doua variante patogene in gena
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Academy of Sciences of FR, the Siberian
branch (Novosibirsk), with which we have a
scientific collaboration contract in this field.
Thus we managed to plot the reference values
of TREC/KREC indicators in healthy term
newborns. The efficacy of this test was studied
in the group of patients with suspected primary
immunodeficiency by testing 40 blood
samples collected from newborns on Guthrie
cards with subsequent DNA extraction and
counting of excision circles of naive T
lymphocyte receptors, and the results obtained
being compared with the reference values.
Among the 40 blood samples, 4.8% positive
results for TREC were assessed. For Wiscott-
Aldrich syndrome, the innovative molecular-
genetic diagnostic algorithm was developed
for which AGEPI issued an invention patent. It
should be noted that T lymphocytes represent
2/3 of blood lymphocytes, and the reduced
number of T cells is associated with
lymphopenia in the hemogram; a test with
normal T-cell values does not, however,
exclude cellular immunodeficiency, and an
analysis of lymphocyte subpopulations and
their phenotypic and functional characteristics
IS necessary.

In the case of 16 patients with suspected
immunodeficiency diseases from the cities and
villages of the Republic of Moldova,
molecular-genetic testing was decided by
researching 574 genes possibly involved in the
genesis of MID, analysis carried out in the
laboratories of the Invitae company (USA),
which confirmed the suspected diagnosis at
33% of patients examined. Thus, the clinical-
immunological diagnosis was definitively
confirmed in 5 cases, mutations being
intercepted on 69 genes responsible for the
pathology of the immune system. 9 patients
were estimated to be carriers of recessive IDP
genes, and two mutations were of
undetermined  significance.  Thus, the
following disease forms were confirmed:
severe combined autosomal  recessive
immunodeficiency, sensitive to radiation -



PRKDC, febra
autosomal recesiva cu identificarea a doud
variante patogene in gena MEFV, deficit de
adeziune leucocitara autosomal recesiva de tip
1 cu identificarea a doud variante patogene in
gena ITGB2, sindromul Blau dominant
autosomal cu identificarea unei variante
patogene in gena NOD2, imunodeficienta
combinatd severa autosomal recesiva prin
deficit de ADN PKcs cu identificarea a doua
variante patogene in gena PRKDC, gena
CYBB pentru boala granulomatoasa cronica,
gena BTK pentru agamaglobulinemia X-
linkata. Trei pacienti cu sindromul DiGeorge
au fost confirmati molecular-genetic
laboratorul de geneticd al Institutului de
Cercetari Fundamentale 1n Biologie si
Medicind al Academiei de Stiinte din FR,
filiala Siberiand (Novosibirsk), ei prezentand
alterarea genei 22q11.2.

mediteraneana familiala

in

Actualmente tratamentul pacientilor cu
MID se axeaza pe transplantul medular sau de
celule stem hematopoietice care este cel mai
eficient in caz de compatibilitate a donatorului
si pacientului recipient dupa sistemul HLA. In
ultimii ani, in tratamentul pacientilor cu IDP se
utilizeaza imunoglobulina G cu administrare
intravenoasa, dar acest procedeu se cere
perpetuat pe parcursul Intregii vieti cu
mentinerea nivelului de IgG la titrul de 6 g/l.

Un aspect inedit il prezinta terapia
genicd cu utilizarea vectorilor retrovirali,
metoda elaborata in ultimii ani si aprobatd doar
la cativa pacienti care nu dispuneau de donator
compatibil dupa antigenele HLA. Riscul major
de activare a protooncogenelor dupa utilizarea
vectorilor de acest tip sunt factori de limitare a
manoperei. Mairecent a fost elaborata metoda
cu utilizarea vectorilor lentivirali, care
actualment a fost aprobatd preclinic la circa
100 pacienti si este in stadiu de Inregistrare.

La finalul acestei treceri in revistd a
rezultatelor obtinute pe parcursul de
desfasurare a primelor studii de anvergura
asupra  maladiilor  imunodeficitare  din
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identification of two pathogenic variants in the
PRKDC gene, autosomal recessive familial
Mediterranean fever with the identification of
two pathogenic variants in the MEFV gene,
autosomal recessive leukocyte adhesion
deficiency of type 1 with the identification of
two pathogenic variants in the ITGB2 gene,
autosomal dominant Blau syndrome with the
identification of a pathogenic variant in the
NOD2 gene, severe autosomal recessive
combined immunodeficiency through PKcs
DNA deficiency with the identification of two
pathogenic variants in the PRKDC gene, the
CYBB gene for chronic granulomatous disease
, the BTK gene for  X-linked
agammaglobulinemia. Three patients with
DiGeorge syndrome  were  molecular-
genetically confirmed in the genetics
laboratory of the Institute of Fundamental
Research in Biology and Medicine of the
Academy of Sciences of FR, Siberian branch
(Novosibirsk), they presented the alteration of
the 22g11.2 gene.

Currently, the treatment of patients with MID
focuses on bone marrow or hematopoietic stem
cell transplantation, which is most effective in
case of compatibility of the donor and the
recipient patient according to the HLA system.
In recent years, intravenous immunoglobulin
G has been used in the treatment of patients
with PID, but this procedure is required to be
perpetuated throughout life with the
maintenance of the 1gG level at a titre of 6 g/I.

A novel aspect is presented by gene therapy
using retroviral vectors, a method developed in
recent years and approved only for a few
patients who did not have a compatible donor
according to HLA antigens. The major risk of
activation of proto-oncogenes after the use of
vectors of this type are factors limiting the
handling. More recently, the method using
lentiviral vectors has been developed.

At the end of this review of the results obtained
during the first large-scale studies on
immunodeficiency diseases in the Republic of



Republica Moldova care au debutat in anul
2015:

Maladiile imunodeficitare nu sunt niste
diagnostice accidentale, ele sunt o realitate
cu tendinte de amplificare, incidenta
acestora fiind mult peste cifrele oficiale. Pe
de alta parte, pentru detectia lor oportuna si
instituirea tratamentelor adecvate  sunt
necesare programe de screening neonatal
care sd considere valorile de referinta ale
indicatorilor TREC/KREC elaborate de
echipa acestui proiect pentru nou-nascutii
sandtosi din tara.

Este indispensabil in acest sens ca
serviciile abilitate ale sistemului medical sa
fie dotate cu echipamente contemporane
pentru testarea statusului imun, inclusiv cu
aparate de flowcitometrie si, nu in ultimul
rand, sa se asigure accesul la testarea
molecular-genetica indispensabila pentru
diagnosticul veridic a MID.

Incadrarea institutional
“Elaborarea metodelor inedite de diagnostic
precoce al maladiilor imunodeficitare in
baza studiului clinico-imunologic  si
molecular-genetic  al
suspiciune de imunodeficiente primare” in
Programul Global de secventiere genetica
de  generatie (NGS) pentru
imunodeficientele primare (IDP) ne-a
convins de justetea principiilor pe care am
facut miza in abordarea imunodeficientelor
prezente n populatia tirii noastre.
Managementul modern al maladiilor
imunodeficitare poate deveni efectiv real
odatd cu punerea la punct a unui examen de
screening al nou-nascutilor cu utilizarea
test-sistemului TREC/KREC precum si cu
inlesnit la servicii de testare
molecular-genetica pentru pacientii

proiectului

pacientilor  cu

noua

accesul
cu
suspiciune de imunodeficienta primara prin
utilizarea secventierii genetice de ultima
generatie

Moldova that started in 2015 through the

"Study of the epidemiological,
immunological

clinical-

and molecular-genetic

peculiarities of immunodeficiency diseases
with the development of new procedures for
immunorehabilitation™ we would like to point
out some of the essential findings we reached:
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Immunodeficiency diseases are not
accidental diagnoses, they are a reality with
increasing tendencies, their incidence being
much higher than the official figures. On
the other hand, for their timely detection
and the establishment of appropriate
treatments, neonatal screening programs are
needed that consider the reference values of
the TREC/KREC indicators developed by
the team of this project for healthy
newborns in the country.

« It is indispensable in this sense that the
competent services of the medical system
are equipped with contemporary equipment
for testing the immune status, including
flow cytometry devices and, last but not
least, to ensure access to the indispensable
molecular-genetic testing in difficult cases
of PID.

Inclusion of the institutional project
"Development of new methods for early
diagnosis of immunodeficiency diseases
based on the clinical-immunological and
molecular-genetic study of patients with
suspected primary immunodeficiencies” in
the Global New Generation Genetic
Sequencing Program (NGS) for primary
immunodeficiencies (PI1D) convinced us of
the correctness of the principles we have
staked in addressing the
immunodeficiencies  present in  our
country's population.

Modern management of immunodeficiency
diseases can become a reality with the
development of a newborn screening exam
using the TREC/KREC test system as well
as easy access to molecular genetic testing
services for patients with suspected



Cuvinte cheie: imunodeficientele primare,
metode de diagnostic, tratament

immunodeficiency primary by using state-
of-the-art genetic sequencing.

Keywords:  primary  immunodeficiency,
methods of diagnosis, treatment
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BOLI AUTOINFLAMATORII

AUTOINFLAMMATORY
DISEASES

Ninel Revenco

Ninel Revenco

Universitatea de Stat de Medicina si
Framacie “Nicolae Testemitanu”

""Nicolae Testemitanu'" State University
of Medicine and Pharmacy

Definitie. Bolile autoinflamatorii (BAI)
reprezintd un grup heterogen de afectiuni
definite genetic si/sau clinic, caracterizate prin
inflamatie sistemicad neprovocatd, care induce
episoade de febra si manifestari inflamatorii la

Definition. Autoinflammatory diseases (Al)
represent a heterogeneous group of genetically
and/or clinically defined conditions,
characterized by  unprovoked  systemic
inflammation, which induces episodes of fever
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nivelul organelor. Mutatiile din genele implicate
in procesele inflamatorii determind cresterea
nivelului constitutiv al citokinelor
proinflamatorii secretate, cum ar fi Interleukina-
1 (IL-1). BAI prezinta o mortalitate si
morbiditate semnificativa, inclusiv deficienta n
dezvoltare, pierderea auzului si insuficientd
renala [1].

Epidemiologie. In timp ce Febra
Mediteraneana Familiara (FMF) poate fi
intalnitd cu o prevalenta ridicata de 1/1000 in
mai multe populatii mediteraneene, alte BAI,

cum ar fi Sindromul Periodic Asociat
Criopirinei  (CAPS), Sindromul Periodic
Asociat Receptorilor TNF (TRAPS) si

Sindromul de Deficientd a Mevalonat Kinazei
(MKD)/ Sindromul Hiper-IgD (HIDS), sunt rare
si au o incidentd mai mica de 1/1.000.000 [1].

Patogenie. Apdrarea imund necesita
atdt mecanisme specifice antigenelor, cat si
mecanisme independente de antigene. Bratul
specific al raspunsului imun, numit imunitate
adaptiva, se bazeaza pe discriminarea invatata
self/nonself, proces mediat prin expansiunea
selectivd a clonelor celulare T si B, in care
recombinatia genetica a generat antigen-specific
receptori.

Aceste  raspunsuri  "Invatate" nu
reprezintd singurul mecanism al apararii imune.
Imunitatea innascutd se referd la o retea de
celule si proteine care raspund la infectii sau
leziuni tisulare prin recunoasterea
"inradacinatd" genetic a moleculelor straine (de
exemplu, componente ale peretelui celular
bacterian) sau a moleculelor gazda produse sau
eliberate de celulele deteriorate (de exemplu,
Interleukina-1 si cristalele de acid uric).
Neutrofilele, macrofagele, mastocitele si
celulele Natural Killer (celule NK) sunt printre
principalii efectori celulari ai imunitatii
inndscute. Complementul, un set de proteine
care recunosc si se leagd de tinte nonself,
exemplificd un brat non-celular al rdspunsului
imun Tnnascut.

Mecanismele imunitare inndscute si
cele adaptive actioneaza 1n strinsd legatura.
Recunoasterea semnalelor de pericol de catre
mecanismele innascute dirijeaza
dezvoltarea raspunsurilor imunitare adaptive, in

timp ce lipsa recunoasterii favorizeaza toleranta.

imunitare

and inflammatory manifestations at the level of
organs. Mutations in genes involved in
inflammatory processes cause an increase in the
constitutive level of secreted pro-inflammatory
cytokines, such as Interleukin-1 (IL-1). BAI
carries significant mortality and morbidity,
including developmental impairment, hearing
loss, and renal failure [1].

Epidemiology. While Familial
Mediterranean Fever (FMF) can be encountered
with a high prevalence of 1/1000 in several
Mediterranean populations, other AIDs such as
Cryopyrin-Associated  Periodic ~ Syndrome
(CAPS), TNF-Receptor-Associated Periodic
Syndrome (TRAPS) and of Mevalonate Kinase
Deficiency  (MKD)/Hyper-lgD  Syndrome
(HIDS), are rare and have an incidence of less
than 1/1,000,000 [1].

Pathogenesis. Immune defense requires both
antigen-specific  and  antigen-independent
mechanisms. The specific arm of the immune
response, called adaptive immunity, is based on
learned self/nonself discrimination, a process
mediated by the selective expansion of T and B
cell clones, in which genetic recombination has
generated antigen-specific receptors.

These "learned" responses are not the only
mechanism of immune defense. Innate
immunity refers to a network of cells and
proteins that respond to infection or tissue
damage by genetically "ingrained" recognition
of foreign molecules (e.g. bacterial cell wall
components) or host molecules produced or
released by damaged cells (e.g. Interleukin-1
and uric acid crystals).  Neutrophils,
macrophages, mast cells, and Natural Killer
cells (NK cells) are among the main cellular
effectors of innate immunity. Complement, a set
of proteins that recognize and bind to nonself
targets, exemplifies a noncellular arm of the
innate immune response.

Innate and adaptive immune mechanisms work
closely together. Recognition of danger signals
by innate immune mechanisms directs the
development of adaptive immune responses,
while lack of recognition promotes tolerance.
Established adaptive immune responses recruit
innate immunity to assist in the effector
response. For example, T cells can recruit
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Raspunsurile imunitare adaptive stabilite
recruteaza imunitatea Tnnascuta pentru a ajuta la
raspunsul efector. De exemplu, celulele T pot
recruta neutrofilele, iar anticorpii derivati din
celulele B vizeaza bacteriile pentru lizd prin
complement.

Bolile autoimune, precum artrita
juvenila, miastenia gravis si diabetul de tip 1,
reprezintd erori in discriminarea dintre self si
nonself de catre mecanismele imunitare
adaptive. Semnele distinctive includ prezenta
autoanticorpilor, o predominantd feminina
pentru majoritatea acestor boli si o asociere cu
alele specifice 1n complexul major de
histocompatibilitate (MHC), ale caror proteine
sunt responsabile pentru prezentarea peptidei
catre celulele T.

In contrast, bolile autoinflamatorii apar
prin activarea inadecvati a mecanismelor
inflamatorii independente de antigen. Prin
urmare, ele pot fi considerate drept boli primare
ale imunitatii innascute, desi celulele asociate in
mod obisnuit cu imunitatea adaptivd (de
exemplu, limfocitele T) pot contribui, de
asemenea, la autoinflamatie. In consecintd,
aceste boli, de obicei, nu prezintd autoanticorpi
sau asocieri cu MHC si apar la fel de frecvent
atat la barbati, cat si la femei.

Multe boli autoinflamatorii sunt rare si,
prin urmare, (cu exceptia febrei mediteraneene
familiale [FMF] si a afectiunii autoinflamatorii
presupuse, febra periodica cu stomatita aftoasa,
faringita si adenitd [PFAPA] este putin probabil
sd le Intdlnim in practica clinicd de rutind. Cu
toate acestea, ele scot in evidentd elementul
fundamental: Mecanismele care controleaza
imunitatea inndscuta sunt critice pentru reglarea
inflamatiei. Variantele mai subtile ale acestor
mecanisme contribuie, probabil, la manifestarea
altor boli mult mai comune.

Spre exemplu, majoritatea purtatorilor
heterozigoti pentru variatii patogene in gena
FMF (MEFV) nu prezintd manifestari evidente
ale FMF, dar pot prezenta manifestari mai
subtile ale inflamatiei crescute. Acestea includ
febre frecvente, susceptibilitate crescutd la
artrita  idiopatica  juvenila, spondilita
anchilozantd si anumite vasculite, precum si
artritd reumatoida severa. Esential este faptul ca
multe afectiuni considerate in general ca fiind

neutrophils, and B cell-derived antibodies target
bacteria for lysis by complement.
Autoimmune diseases, such as juvenile
arthritis, myasthenia gravis, and type 1
diabetes, represent errors in the
discrimination between self and nonself by
adaptive immune mechanisms. Hallmarks
include the presence of autoantibodies, a
female predominance for most of these
diseases, and an association with specific
alleles in the major histocompatibility
complex (MHC), whose proteins are
responsible for peptide presentation to T
cells.

In contrast, autoinflammatory diseases
occur through inappropriate activation of
antigen-independent inflammatory
mechanisms. Therefore, they can be
considered primary diseases of innate
immunity, although cells commonly
associated with adaptive immunity (eg, T
lymphocytes) may also contribute to
autoinflammation. Consequently, these
diseases usually do not show
autoantibodies or MHC association and
occur equally frequently in both males and
females.

Many autoinflammatory diseases are rare
and therefore (with the exception of
familial Mediterranean fever [FMF] and
the presumed autoinflammatory condition
periodic fever with aphthous stomatitis,
pharyngitis, and adenitis [PFAPA]) are
unlikely to be encountered in routine
clinical practice. however, they highlight
the fundamental element: Mechanisms that
control innate immunity are critical for
regulating inflammation.Subtle variations
of these mechanisms likely contribute to
the manifestation of other, more common
diseases.

For example, most carriers heterozygous
for pathogenic variations in the FMF gene
(MEFV) do not show overt manifestations
of FMF, but may have more subtle
manifestations of increased inflammation.
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autoimune includ, de asemenea, elemente care
pot fi considerate autoinflamatorii. In plus,
bolile comune precum guta, pseudoguta si boala
coronariand aterosclerotica implicd mecanisme
autoinflamatorii. ~ Activarea  cronicd a
mecanismelor inrudite poate contribui chiar la
boli asociate cu varsta, cum ar fi hipertensiunea
arteriala.  Astfel, Dbolile autoinflamatorii
canonice reprezintd "varful aisbergului" al
relevantei mecanismelor inrudite

sanatatea si boala umana.

pentru

Categorii de Boli autoinflamatoare.

Bolile autoinflamatorii pot fi grupate 1in
categorii de lucru, ce au la bazd principalele
verigi patogenice Bolile din fiecare
categorie pot avea caracteristici clinice comune
Este important de mentionat ca

multe afectiuni implicd mecanisme ce nu se

limiteaza la o singura categorie.

These include frequent fevers, increased
susceptibility to juvenile idiopathic
arthritis, ankylosing spondylitis and certain
vasculitides, and severe rheumatoid
arthritis. Crucially, many conditions
generally considered to be autoimmune
also include elements that can be
considered autoinflammatory. In addition,
common diseases such as gout,
pseudogout, and atherosclerotic coronary
artery disease involve autoinflammatory
mechanisms. Chronic activation of related
mechanisms may even contribute to age-
related diseases such as hypertension.
Thus, the canonical autoinflammatory
diseases represent the "tip of the iceberg”
of the relevance of related mechanisms to
human health and disease.

Categories of Autoinflammatory
Diseases. Autoinflammatory diseases can
be grouped into work categories based on
the main pathogenic links (Table 1).
Diseases in each category may have
common clinical features (Table 2). It is
important to note that many conditions
involve mechanisms that are not limited to
a single category.
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Tatvle 1. AutonSarnmatory Geeases

o Tabelul 1. Bolile autoinfamnatorii
Baoli ale i 5i citokinelor din Familia IL-1 inrudite Daeates of nfammasomes and Cyiokines Fom the IL-1 famdy
= Inflamazomul pyrin o Thepyin rfunmascme

« Febra Mediteraneand Familiald (FMF) o Famiial Meditemanesn Fever (FMF) O
«  Autoinflamatic asociati pyrinei co dermatoza neutrofili (PAAND) Pyrine aszocatod aJkan with wphic domatoss (PAAND)
»  Sindromul hlpcnmm\ojﬂohulm D [HIDS) * Hypenmmunogiobulin D syndrame (HIDS)
Artrita sterila mupmu, pl(‘dﬂTl'Id gangrenoas 5i scnee (PAPA) . Sterle pyugenc amirts. pyoderma gangronosum and ace (PAPA)
« Hiperzine (HZHC) o Hypezincemiatypercaiprotectinems (H2ZHC)
. iodicd, i deficien|d si boci ie (PFIT) »  Perodic fever, immunodeficency and thrombocytopenia (PFIT)

Febra
= Inflamazomul NALP3 criopiring
*  Sindromul autoinflamator familial la rece (FCAS)
«  Sindromul Muckle-Wells (MWS)
« Boald inflamatorie multisistemicd cu debut neonatal (NOMID)
»  Sindromul Majeed/lipin 2 (LPINZ)
= Inflamazomul NLRC4
= Autoinflamatie cu enterocolitd infantila { ATFEC)
= Inflamazomul NLRPI2
P

- familial la rece 2 (FCAS2)
= Inflamazomul NLRPI

+ Carcinom maltiplu cu auto-vind (MSPC)

= Keratozn familiali lichenoida cronica (FKLC)

« Autoinflamafie asociatd cu NLRP1 cu artrith §i diskeratozd (NATAD)

= Inflamazomul AIM2

o nencananic

. Dchclc_ga de Am&g_nn;s_t_jzf_l?_c_cﬂ\mr‘:llu de IL-1 (DARD

. de IL-36 (DITRA)

Buli ale productiei §i semnalizdrii interferonul ui
e,

sau procesarea acizilor nuicleici endogem
AGS| - Exonucleaza | cu trei prime ﬂ:ﬂm[u (TREX1}

.
+  AGS2-Rit Teawd 112 endonucl pl brini B (RNASEH2B)
- AGS3-Rib H2 endonuch plex subunitatea C (RNASEH2C)
= AGS4 - Ribonucleaszi H2 endonucleass 1pl b A(RNASEH2A)
+  AGSS - domeniu SAM si domeniul HD 1 (S}\M}{D]j
= AGSH - Adenozin deaminaza care actioneazd asupra ARN-ulw | (ADAR1)
«  DiNazi [1
= Poliribonucleotid mucleotidiltransf 1 (PNPT1) - Polinucleotidi fosforilazi

(PMPaza)
. De'tectalea imbundtifiti a acidubui nu(.lelc
lator al genelor interft i (STING)

= AGST - proteina 1 care contine domeniul helicaza C indusd de interferon
(TFIH1), care codifici proteina § asociatd diferentierii melanomulu (MDAS)
= Disfunctia proteazomului
= Dermattd neatrofili cronici atipici cu lipodistrofie si temperaturd crescuti
(LUMANARE} - Gene maltiple
*  Semnalizarea receptorului de interferon amplificat

« Peptidaza 18 specifici ubiquitinei (UPS18) - Pseudo 1 4, altele
(sifilis), rubeold, citomegalovirus, sindromul virusului herpes simplex
(TORCH)

«  Modificator asemindtor ubiquitinei ISG15 (15G15)

o NALPS infammas ome/ ayopyrin
o Famial Cold Avtonflammatry Syndrome (FCAS)
o Muckle-Wells Syndrome (MWS)
o Neonatalonse! mulfsystem inflammatory disease (NOMID)
*  Maped/ipin 2 syndrome (LPIN2)
»  Inflamazoom! NLRC4

AutinSamanion withinketle e rsracolis (AFE C)
o NLRP12 ntanmasane
Famial Cold Autoinflammatory Synarome 2 (FCAS2)

e NLAP! infammasome

» Sell-healing muliple paimaoplantar carcinoma (MSPC)

« Famiial chronic ichanoid keratosis (FKLC)

. N RPLmsoosed atarfammaton wih afiels and dyskaratoss (NNAD)
*  Inflamazomul AIM2
+  Inflamazomul noncanonic
*  IL-1 Recaptor Antagonst Deficency (DARI)
« IL-36 Recaptor Antagonist Deficiency (DITRA)

:Dseases of mterferon producton and signaling
«  Degradation o processing of endogencus nucieic sods
CIAGS1 - Three prime repar exonuciease 1 (TREXI)
o AGS2 - Ritonudeas e H2 endonuciease complex B subunt (RNASEH2S)
+ AGS3-Ribonudlaase H2 endonudiease compiex subunit C (RNASEH2C)
» AGS4- Ribonucleass H2 endonuclease complex subunit A (RNASEH2A)
« AGS5- SAM domain and HD domain 1
* (SAMHD1) AGS6 - Adenosine deaminase acting on RNA 1 (ADAR1)
.

Polystons dexide nuieddytmmrme 1 (PNPTI) - Paynudextde ghosghaylae
PNP ase)
« Enhanced detection of Stimulator of
erferon genes (STING) nude acid
o AGS7antereron-nducitie hebcase C domae
(IFIHI) encoding melanoma difflerentiation-associated protein 5 (MDAS)
» Prokeasome dysfunction
o Chanic sypical neutoghibe dermatits with ipadystoghy atd deated emperdtue
(CANDLE) - Mt genes
« Ampiifiad interferon receptor signaling
« Ubiquisn-spacific poptidase 18 (UPS18) - Pseu:
Syphilis), rubella. cylomegalowus. hermpes
(TORCH)
[J ISG 15 ubiquitin-kke modifier (ISGIS)

o Int

ontaining proten 1

xoplasmaosis, oher
ynarome

Boli ale nchviliitﬂ NFKRB si/san TNF

Drow ases Of NFRB andvor TNF actvizy

H.rplomuﬁmenm pnnc.mm 3 induse de A20/TNF-alfa (TNFAIP3)
«  Proteina d 2de de legare a nucleotidelor (NOD2) - |
Blau
Sindromul Periodic Asociat cu Receptorul TNF (TRAPS)
Deficienta Adenozin Deaminazei 2 (DADAZ)
Modulator esential NFkB (NEMO)
Tulburin ale ubiguitindri liniare
- Smdmnud .tuwmﬂtm.:iur legat de OTULIN (ORAS; adich otulipenie)

. o i linear de blare & lanfului de ubiquiting (LUBAC) -
Uhlm!]llll ligazn 1 IRP2 oxidath cu hem (HOIL-1L), proteini de interactiune
HOIL-1 {HOIP)

«  Sindromul periodic asociat cu receptorul TNF 11 (TRAPS11) - membru al
superfamilici receptorilor TNF 1A (TNFRSF1IA)
= Vacuole, emzima El, X-linkat, sutoinflamatorii $i somatice (VEXAS)

» Haplonsuficency of A20/TNF -alpha-nduced peolen 3
o (TNFAIPY) Nucleolide-binding clgomernzaton domam 2 protesn (NODR) - syndrome
] TNF Receplor Associated Periodic Syndrome (TRAPS)
+ Defciency of Adencsine Deaminase 2 (DADAZ)
* NFKB essential modulatr (NEMO)

«  Disorders of inear ublquiination
o OTULIN-ulated avtoinfammatory syndrome (ORAS; e, olulipena)
* Deficency of linear ubiquitin chain assembly complex (LUBAC) - Heme
oxidized IRP2 ubiquitin gase 1 (HOIL-1L), HOIL-1 mweracting
prn(en 1HOIP>

ceptor 11 (TRAPS11) - member
NFRSF11A)
subinfiammatory and scnatc (VEXAS)

imunititi (APLAID)

»  Anemia sideroblastica cu mmunodeficientd a celulelor B, febri periodica i intirziers in
dezvoliare (SIFD)

»  Tulburdri de activarc a complementului

IL; interleuking; NALF3: proteina 3 care conine domeniile NAHT, LRR gi PYD; NLRC4: Familie'
de receptori nod-like, domeniul de recrutare al caspazei care confine 4; NLRP; domeniul de
oligomerizare de legare la nuclectide, care confine domeniul pirmei din  familia
receptorului; AIM2: absent in melanomul 2; AGS: sindrom Aicardi-Gootiéres; NFkB: factor
nuclear kappa-amplificator de lani usor al celulelor B activate; TNF: factor de necrozi
wmorali; OTULIN: OTU deubiquitinaza cu specificitate de legiturd linard; PLCG2: fosfolipaza

C grarmama 2.

infl i medial-i de i diverse Adorfammaon medaed by drverse mech s
*  Sind: bunitatii alis o complexului proteic coatomer (COPA) ® Coabmer protein complox alpha subunit (COPA) syndrome
»  Deficienta de ﬂﬂmuﬂjl -150‘-'131“ cu PLCG2 5i dm‘ﬂlm irnunitigi . PLCG:. assa:.aled antibody deficiency and immune cr,-sra"mamn
{PLAIL ! i de pi asociate cu PLOGE si dereglarea Y nftammation and PLCG2-assooated antibody deliciency and

. q-d"mblns( vamia with mmunodeficiency of B cells, parodic fever and delay in

+ Complement activation dsorders

1L intserieukin: NALP3: protein 3 containing NAHT, LRR and PYD domains: NLRCA

Nod-kke receptor family, caspase recrutnent domain containing 4; NLRP: nucleotide
binding oligomerization domain containing receptor family pynn domain

AIMZ: absent in mefanoma 2, AGS: Acard-Goutidres sy me; NFKB. nuclear

factor kappa-ight chain enhancer of activated B celis; TNF: umor necrosis

factor, OTULIN: OTU deubiquitinase with iinear bond speoficty, PLCG2: phospholipase

C gamma 2

Un pacient cu dovezi de crestere a reactantilor
de fazda acuta (VSH, CRP sau SAA),
corespondentd cu puseele clinice si luand in
considerare atenta posibile boli perturbatoare
(neoplazii, infectii, afectiuni autoimune, alte
erori in imunitatea congenitald) si o perioada
rezonabild de activitate recurentd a bolii (cel
putin 6 luni), este clasificat ca avand febra
recurentd de origine ereditard daca criteriile sunt
indeplinite.

PRINTO: Pediatric Rheumatology
International Trials Organisation; NLRP3 :
familia NLR care contine domeniul pirina

3; MEFV : MEFV regulator al imunitatii
innascute, pirina; TNFRSF1A : membru 1A al

A patient with evidence of an increase in acute
phase reactants (ESR, CRP or SAA),
correspondence with clinical cases and carefully
considering  possible  disruptive  diseases
(neoplasia, infections, autoimmune diseases,
other errors in congenital immunity) and a
reasonable period of recurrent disease activity
(at least 6 months), is classified as having
recurrent fever of hereditary origin if the criteria
are met.

PRINTO: Pediatric Rheumatology International
Trials Organization; NLRP3: NLR family
containing pyrin 3 domain; MEFV : MEFV
regulator of innate immunity, pyrin;
TNFRSF1A: member 1A of the TNF receptor
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superfamiliei receptorilor TNF; MVK :
mevalonat kinaza; VSH: viteza de sedimentare
a eritrocitelor; PCR: proteina C reactiva; SAA:
amiloid seric A.

* Variante patogene sau probabil patogene
(heterozigote in bolile autosomal-dominante;
homozigote sau in compus trans [sau bialelic]
heterozigote in bolile autosomal-recesive).

q Varianta de semnificatie incerta

(VUS). Variantele benigne si probabile
benigne ar trebui excluse.

A In compusul trans heterozigot pentru

un MEFV patogenvariante si un VUS, sau
VUS bialelic sau heterozigot pentru

0 varianta MEFV patogena.

Tulburidri ale inflamazomelor si
citokinelor  familiei IL-1 asociate.
Inflamazomele sunt complexe proteice mari
aflate in interiorul celulelor, care scindeaza pro-
interleukina (IL) 1-beta inactivd in forma sa
matura foarte inflamatorie. Activarea anormala
a acestor complexe duce la generarea inadecvata
a IL-1-beta, declansand inflamatia cu febra,
deoarece IL-1-beta este un pirogen endogen
puternic. Alte proteine scindate de inflamazome
sunt IL-18, o citokina care potenteaza productia
de interferon gamma, si gasdermina D, o
proteind care formeazd pori in membrana
celulara, permitand eliberarea IL-1-beta si [L-18
mature si provocand o forma de moarte celulara
proinflamatorie numita piroptoza.

Existd cel putin sapte
inflamazome cunoscute, fiecare construitd in

complexe

jurul unei proteine distincte care serveste ca
senzor de pericol si oferd un schelet pentru
asamblarea inflamazomului cand este declansat.
Mutatiile care afecteaza aceste complexe
proteice cauzeaza boli autoinflamatorii mediate
de inflamazom, numite uneori
inflamazomopatii. = De  exemplu, febra
mediteraneand familiala (FMF) si sindromul de
hiperimunoglobulina D (IgD) apar din activarea
anormald a inflamazomului pyrin, in timp ce
sindromul autoinflamator familial de frig,
sindromul  Muckle-Wells  si  tulburarea
inflamatorie multisistemicd de debut neonatal
(NOMID) apar din activarea anormala a
inflamazomului  cryopyrin.  Caracteristicile
clinice ale acestei familii de boli includ febra,

superfamily; MVK: mevalonate kinase; ESR:
erythrocyte sedimentation rate; PCR: C-reactive
protein; SAA: serum amyloid A.

* Pathogenic or likely pathogenic variants
(heterozygous in autosomal-dominant diseases;
homozygous or in trans [or biallelic compound]
heterozygous in autosomal-recessive diseases).
4 Variant of uncertain significance (VUS).
Benign and probable benign variants should
fever because IL-1-beta is a potent endogenous
pyrogen.  Other proteins cleaved by
inflammasomes are 1L-18, a cytokine that
potentiates interferon gamma production, and
gasdermin D, a protein that forms pores in the
cell membrane, allowing the release of mature
IL-1-beta and IL-18 and causing a form of death
proinflammatory cell called pyroptosis.
Disorders of inflammasomes and associated
IL-1 family cytokines. Inflammasomes are
large protein complexes within cells that cleave
inactive pro-interleukin (IL) 1-beta into its
highly inflammatory mature form. Abnormal
activation of these complexes leads to
inappropriate  generation  of  IL-1-beta,
triggering inflammation with fever because IL-
1-beta is a potent endogenous pyrogen. Other
proteins cleaved by inflammasomes are 1L-18, a
cytokine that potentiates interferon gamma
production, and gasdermin D, a protein that
forms pores in the cell membrane, allowing the
release of mature IL-1-beta and IL-18 and
causing a form of death proinflammatory cell
called pyroptosis.
There are at least seven known inflammasome
complexes, each built around a distinct protein
that serves as a danger sensor and provides a
scaffold for assembly of the inflammasome
when triggered. Mutations affecting these
protein complexes cause inflammasome-
mediated autoinflammatory diseases,
sometimes called inflammazomopathies. For
example, familial Mediterranean fever (FMF)
and hyperimmunoglobulin D (IgD) syndrome
arise from abnormal activation of the pyrin
inflammasome, while familial
autoinflammatory cold syndrome, Muckle-
Wells syndrome, and neonatal-onset
multisystem inflammatory disorder (NOMID)
arise from abnormal activation of the cryopyrin
inflammasome. Clinical features of this family
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eruptii cutanate, artralgie si simptome care
afecteaza pieptul si abdomenul.

Familia IL-1 cuprinde 11 membri,
inclusiv IL-1-beta si IL-18, dar si citokina
proinflamatorie  IL-36  si  antagonistul
receptorului IL-1 (IL-1RA), care este o citokina
cu efect antiinflamator. Tulburérile cu
manifestdri clinice similare celor din bolile
inflamazomale, dar de obicei fard febra, pot
apdarea prin deficit de IL-1RA sau a unui
antagonist al semnalizarii I1L-36.

Bolile de productie si semnalizare a
interferonilor. Interferonii reprezinta o familie
de citokine care mediazda semnalizarea
intercelulara pentru a coordona raspunsul
imunitar la infectii. Activarea acestor cai duce la
inflamatie multisistemicd, de obicei, dar nu
intotdeauna, 1insotitdi de febrd. Bolile
autoinflamatorii asociate pot aparea din defecte
genetice oriunde pe calea interferonilor, de la
supraproductia de citokine la semnalizare
anormala prin receptorul interferonilor. Aceasta
familie de boli, fiind in crestere, este adesea
numitd "interferonopatii" si include sindromul
Aicardi-Goutiéres si vasculita asociatd cu
STING cu debut in copilarie (SAVI). Aceste
sindroame prezintd o diversitate clinica, dar
caracteristicile  sugestive
cutanata afectdnd zonele expuse la frig (degete,
urechi externe), boala

includ vasculita

nas, pulmonara
interstitiala si calcifierea ganglionilor bazali.

Bolile de activare a NFkB. Factorul
nuclear kappa-light-chain-enhancer of activated
B cells (NFkB) reprezinta o cale comuna finala
pentru multe stimuli ce activeazd celulele.
Proteinele care alcatuiesc complexul NFkB se
gasesc in forma inactivd in citoplasma. Cand
sunt eliberate din inhibitie, acest complex
migreaza spre nucleu pentru a initia transcriptia
unei retele de gene proinflamatorii. Unele boli
autoinflamatorii apar din activarea inadecvata a
acestei cai, inclusiv sindromul Blau si
haploinsuficienta A20/proteina indusda de
factorul de necroza tumorala alfa 3 (TNFAIP3).
Bolile asociate cu manifestari suprapuse, dar
distincte, apar prin defecte In semnalizarea sau
productia factorului de necroza tumorald (TNF),
inclusiv sindromul periodic asociat receptorului
TNF 1 (TRAPS).

of diseases include fever, rash, arthralgia, and
symptoms affecting the chest and abdomen.
The IL-1 family comprises 11 members,
including IL-1-beta and I1L-18, but also the pro-
inflammatory cytokine 1L-36 and IL-1 receptor
antagonist (IL-1RA), which is a cytokine with
anti-inflammatory effect. Disorders with
clinical manifestations similar to those of
inflammatory diseases, but usually without
fever, can arise from deficiency of IL-1RA or an
antagonist of IL-36 signaling.

Diseases of interferon production and
signaling. Interferons are a family of cytokines
that mediate intercellular signaling to
coordinate the immune response to infection.
Activation of these pathways leads to
multisystemic inflammation, usually but not
always accompanied by fever. Associated
autoinflammatory diseases can arise from
genetic defects anywhere in the interferon
pathway, from overproduction of cytokines to
abnormal signaling through the interferon
receptor. This growing family of diseases is
often called "interferonopathies" and includes
Aicardi-Goutiéres syndrome and childhood-
onset STING-associated vasculitis (SAVI).
These syndromes show clinical diversity, but
suggestive features include cutaneous vasculitis
affecting cold-exposed areas (fingers, nose,
external ears), interstitial lung disease, and basal
ganglia calcification.

NFkB activation diseases. Nuclear factor
kappa-light-chain-enhancer of activated B cells
(NFkB) represents a final common pathway for
many stimuli that activate cells. The proteins
that make up the NFkB complex are found in an
inactive form in the cytoplasm. When released
from inhibition, this complex migrates to the
nucleus to initiate the transcription of a network
of pro-inflammatory genes. Some
autoinflammatory  diseases  arise  from
inappropriate activation of this pathway,
including Blau syndrome and A20
haploinsufficiency/tumor  necrosis  factor-
induced protein alpha 3 (TNFAIP3). Diseases
associated with overlapping but distinct
manifestations arise from defects in tumor
necrosis factor (TNF) signaling or production,
including TNF receptor-associated periodic
syndrome 1 (TRAPS).
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Tabelul 3.
Clasificarea clinicd Eurofever PRINTO pentru PFAPA i febra recurentd ereditard

Sindromul
Febra Periodici Sindroamele Febs Pertodic Asociat
Asociati cu Perindice Mediterancani | €4 Receptorul Deficitul de
Stomatith Afonsd, Asoclate Sailiate Factorului de Mevalonat
Furingiti si Criopirinei (FME) Necroi Kinuzd (DMK)
Adenita (PFAPA) {CAPS) Tumorald
(TRAPS)
Cel putin T din 8 : Prezenta a cel Cel putin 6 din Scor =5 puncte: Prezenta a cel
putin 2 din 5 ; : putin 3 din 6
Prezenja; Prezenta: Prezenyi:
Wiirsta la debut
- Faringoamigdalitd Etnie est- Febri =7 zile (2 <l an
- Duratn episondelar | w mediteranein; e Simplome
de 3.6 zile Drruta Febrik de 5-6 zile pastrointestinale
- Limfadenita race/sires epissadelor de (1 pamnc) Ganglioni
cervicali declangute 1-3 zile Eruptic migratone | himfatici
= Periodicitate Pierderea awrului | Durere tomcici {1 pumet} durerosi
absenia: senzorineural Durere Edem periorbital Stomatita
- Diarce Meningita abdominald {1 pumct) aftonsd
- Durere toracicd aseptici cronici Artriti Mialgie {1 punct) Triggeri
- Erupfii cutanate Annomalii ale absenta: Istoric familial Eruptie cutanatd
- Artrith scheletului Stomatitd pozitiv (1 punct) mecalopapulard
(supracrescengd aftoasd ahsenja:
epifizari/bossing | Eruptie Stomatith aftossh
frontal) urticariand (1 pumet)
ruptic Faringoamigdalitd
maculopapular {1 punct)
Drrese in
zinglicnii
limfistici
097 5 5 ili 0,87 i
0,80 091 o
0,93 Specificitate: Specif specificitate: 0,92 |
0,91 092 0E2
Exactitate: 0,99 Exactitate: 0,85 Exactitate: 0,97 Exactitate: 0.96 Exactitate: 0.92

PRINTO: Pediatric Rheumatology Intemnational Trial Organization

vangoat -
cpifizarfbossing | Eruptie
frontal) ‘o

PRINTO: Pediatric Rheumatology International Trial Organization.

Clinica. Bolile autoinflamatorii ar
trebui suspectate la pacientii cu inflamatie
recurentd sau persistentd, care nu poate fi
explicatd de o altd cauza, cum ar fi infectia sau
malignitatea. Manifestarile pot include febra,
eruptii  cutanate, (pleurezie
peritonitd), artritd, meningitd si

serozite sau
uveita.
Limfadenopatia si splenomegalia pot aparea, iar
amiloidoza secundara (amiloida A [AA]) poate
complica boala prelungitd. Pe masurd ce
spectrul bolilor autoinflamatorii recunoscute s-a
extins, au fost identificate si alte caracteristici de
prezentare, inclusiv enterocolita, eruptia
vasculiticd, calcificarile in ganglionii bazali,
accidentul vascular cerebral, inclusiv hemoragia
cerebrovasculara  si  boala  pulmonara
interstitiald. Majoritatea pacientilor dezvolta
primele manifestari ale bolii in copilarie, cu
toate acestea, forme mai usoare sau atipice pot
aparea de novo la adulti.

Un indiciu deosebit de util

prezenta  autoinflamatiei

pentru
caracterul
stereotip al episoadelor febrile si esecul lor de a
se comporta ca infectiile comune. De exemplu,

este

febrele pot aparea la intervale regulate, pot avea
o duratd standard, pot surveni fard simptome
respiratorii superioare si in absenta bolii in alte
persoane din familie si pot rimane insensibile la
antibiotice.

Indicatorii inflamatiei, cum ar fi
proteina C reactiva (PCR) si rata de sedimentare
a eritrocitelor (VSH), sunt de obicei crescuti in

The clinic. Autoinflammatory diseases
should be suspected in patients with
recurrent or persistent inflammation that
cannot be explained by another cause, such
as infection or malignancy. Manifestations
may include fever, rash, serositis (pleurisy
or peritonitis), arthritis, meningitis, and
uveitis. Lymphadenopathy and
splenomegaly may occur, and secondary
amyloidosis (amyloid A [AA]) may
complicate prolonged disease. As the
spectrum of recognized autoinflammatory
diseases has expanded, other presenting
features have been identified, including
enterocolitis, vasculitic rash, basal ganglia
calcifications, stroke including
cerebrovascular hemorrhage, and interstitial
lung disease. Most patients develop the first
manifestations of the disease in childhood,
however, milder or atypical forms may
appear de novo in adults.

A particularly useful clue to the presence
of autoinflammation is the stereotyped
nature of febrile episodes and their failure to
behave like common infections. For
example, fevers may occur at regular
intervals, have a standard duration, occur
without upper respiratory symptoms and in
the absence of illness in other family
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timpul puseelor bolii si pot rdméane uneori
anormali intre episoade. Spre deosebire de
bolile autoimune, autoanticorpii cu titre ridicate
sunt de obicei absenti. Cu toate acestea,
interferonopatiile pot fi insotite de anticorpi
intalniti Tn mod obisnuit in lupusul eritematos
sistemic si In vasculita asociatd cu anticorpi
antineutrofilici citoplasmatici (ANCA) [2].

Diagnosticul. Diagnosticul unei boli
autoinflamatorii ereditare rare ar trebui luat in
considerare la  pacientii care prezintd
urmatoarele simptome: febra recurentd, dureri
de cap, tulburari musculoscheletale, dureri
abdominale, eruptii cutanate, afectarea ochilor,
limfadenopatie, oboseald si, in special,
iritabilitate crescutd la copii si labilitate
emotionald la adulti (vezi Tabelul 4). In
prezenta  acestor  simptome,  markerii
inflamatori, inclusiv PCR si/sau SAA, ar trebui
determinati. Corelarea dintre simptomele
clinice specifice ale bolilor autoinflamatorii si
cresterea markerilor inflamatori furnizeaza

dovezi solide ale unei boli autoinflamatorii [1].

members, and may remain insensitive to
antibiotics.

Markers of inflammation, such as C-
reactive protein (CRP) and erythrocyte
sedimentation rate (ESR), are usually
elevated during flares and may sometimes
remain abnormal between episodes. Unlike
autoimmune diseases, high titer
autoantibodies are usually absent. However,
interferonopathies may be accompanied by
antibodies commonly encountered in
systemic lupus erythematosus and in
vasculitis associated with antineutrophil
cytoplasmic antibodies (ANCA) [2].

The diagnosis. The diagnosis of a rare
hereditary autoinflammatory disease should
be considered in patients presenting with the
following symptoms: recurrent fever,
headache, = musculoskeletal  disorders,
abdominal pain, rash, eye involvement,
lymphadenopathy, fatigue, and especially
increased irritability in children and
emotional lability in adults (see Table 4). In
the presence of these symptoms,
inflammatory markers, including PCR
and/or SAA, should be determined.
Correlation  between specific clinical
symptoms of autoinflammatory diseases
and increased inflammatory markers
provides strong evidence of an
autoinflammatory disease [1].

Tabelul 4,

Algoritm de diagnostic PRO-KIND bazat pe dovezi pentru CAPS/TRAPS/MKIVHIDS

Fenotipul clinic
Episoade de febri recurente pe o perioada de > 6 luni, simptome inflamatorii carcteristice,
inclusiv dureri de cap, tulburin musculoscheletice, dureri sbdominale, erupiii cutanate,
afectare oculard, limfud ie, choseald, initabilitate gi labilitate ionald

Tatied

Evidance-based PRO-KIND diagnastic algorthm for CAPS/TRAPSMKDHIDS

mmatary symploms

h. eye

CAPS TRAPS MKD/HIDS
Urticaria-like mash Febri prelungita (=5 zile) Eruptie maculopapulard
Episoate declangate de Eruptie cutanati mig Limfad i d i

frig/stres Edem i i
Pierdere a suzului Mialgii Stomatitd aftoasd
senzorineural Istoric familial pozitiv Factori declangatori pentru

agravarea bolii: infectii,
vaccindri
Debut timpuriu al bolii < 1 an

Meningitd cronicl aseptich
Anomalii scheletice: cregtere
excesivil epifizard,

s¥ly cnset of e dsease < | yer

arvals: PCR andlor SAA, ($100)

congerital errars of imrmunity

ar trebui utilizafi ca terapic adjuvantd in CAPS doar pentru tratamentul simptomatic [1]

proeminenta frontala
Markeri ai infllamajiei
in timpul perioadelor de agravare i in intervalele fird si PCR si/sau SAA, (S100) -
Diagnosticul diferential
infiectii, sau boli i alte cron inndscuie ale |
Teste genetice
Panel genetic bolilor 5 ti F: hui t i

antoinflamatorii Complet (WES- Whole genom (S Whole
Exome Sequencing) Genome Seguencing,
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Tabelul 5.
PCR: Proteina C-reactiva, SAA: Ser-Amyloid
A

In plus, simptomele clinice tipice pentru
CAPS includ eruptii cutanate de tip urticarian,
episoade declansate de frig/stres, pierderea
auzului de tip senzorineural, meningita cronica
asepticd si anomalii scheletice, cum ar fi
cresterea epifizara si proeminenta frontala.
Pacientii cu TRAPS pot prezenta episoade
prelungite de febra de >5 zile, eruptii cutanate
migratorii, edem periorbital si mialgii, iar
istoricul familial pozitiv poate fi prezent.
Fenotipul tipic In cazul MKD/HIDS include
debutul bolii la varsta de <1 an, simptome
gastrointestinale, dureri in ganglionii limfatici,
stomatitd aftoasd, eruptii maculopapuloase si
pusee de boald asociate cu diferiti factori
declansatori, cum ar fi infectiile si vaccinarile.

Testarea geneticd este principalul
instrument de diagnostic si, luand in calcul
costul relativ crescut al testdrii panourilor
genetice pentru multiple afectiuni, ar trebui sa
fie un pas realizat cat mai devreme in evaluarea
pacientilor cu suspiciune de autoinflamare. in
cazul in care un diagnostic specific este puternic
suspectat pe baza prezentarii si epidemiologiei,
cum ar fi un pacient cu febra mediteraneana
familiala clasica (FMF), secventierea tintitd a
unei singure gene poate fi mai rentabila. In cazul
PFAPA, diagnosticul ramane clinic si nu are
corelatie geneticd, dar poate fi stabilit cu
incredere in absenta testelor genetice pentru a
exclude alte afectiuni, in contextul -clinic
adecvat (de exemplu, in cazul unui copil
considerat sanatos, cu episoade de febra lunara
care dureaza de la patru pana la sase zile si care
se amelioreazda cu o singurda dozd de
glucocorticoizi).

Diagnosticul diferential al bolilor
autoinflamatorii trebuie explorat in detaliu si
poate include neoplazii,
alte erori

infectii, afectiuni
autoimune i congenitale ale
imunitatii. Testarea geneticd moleculara ar
trebui luatda in considerare la toti pacientii.
Consilierea geneticd pentru pacienti si familiile
lor este adesea necesara. Fenotipul si genotipul
bolilor autoinflamatorii se pot diferentia

Table 5.
PCR: C-reactive protein, SAA: Serum-
Amyloid A

In addition, typical clinical symptoms of
CAPS include urticarial rash, cold/stress-
triggered episodes, sensorineural hearing
loss, chronic aseptic meningitis, and skeletal
abnormalities such as epiphyseal growth
and frontal prominence. Patients with
TRAPS may present with prolonged febrile
episodes of >5 days, migratory rashes,
periorbital edema, and myalgias, and a
positive family history may be present. The
typical phenotype in MKD/HIDS includes
disease onset at <1 year of age,
gastrointestinal symptoms, lymph node
pain, aphthous stomatitis, maculopapular
eruptions, and flares associated with various
triggers such as infections and vaccinations.

Genetic testing is the main diagnostic
tool and, given the relatively high cost of
testing genetic panels for multiple
conditions, should be an early step in the
evaluation of patients with suspected
autoinflammation. If a specific diagnosis is
strongly suspected based on presentation
and epidemiology, such as a patient with
classic familial Mediterranean fever (FMF),
targeted single-gene sequencing may be
more cost-effective. In the case of PFAPA,
the diagnosis remains clinical and has no
genetic correlation, but can be established
with confidence in the absence of genetic
testing to rule out other conditions, in the
appropriate clinical context (eg, in an
otherwise healthy child with monthly febrile
episodes that lasting four to six days and
improving with a single dose of
glucocorticoids).

The differential diagnosis of
autoinflammatory  diseases should be
explored in detail and may include
neoplasms, infections, autoimmune
conditions, and other congenital errors of
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semnificativ si nu toate variatiile genetice sunt
patogene. Starea actuald a patogenicitétii unei
variatii genetice poate fi determinatd utilizand
baza de date infevers. Prezenta unei variante
patogene sustine diagnosticul clinic. Leziunile
potential legate de boala includ surditatea
interna, pierderea vederii, afectarea cognitiva,
intarzierea cresterii, deformdri osoase si/sau
articulare, osteoporoza, amiloidoza AA si
insuficienta renala [1].

Managementul. CAPS este
caracterizat printr-un spectru larg de severitate:
de la forme usoare, cum ar fi sindromul
autoinflamator familial la rece (FCAS) si
sindromul Muckle—-Wells (MWS), pana la
forme mai severe, precum sindromul cronic
infantil neurologic-cutanat-articular
(CINCA)/boala inflamatorie multisistemica cu
debut neonatal (NOMID).

Factorii de risc, traiectoriile bolii si
instrumentele de evaluare pentru monitorizarea
activitatii bolii sunt bine studiate si validate.
Eficacitatea inhibitiei IL-1 a fost confirmata in
studii clinice randomizate si studii
observationale de nalta calitate, ceea ce a
condus la aprobarea canakinumabului si a
anakinrei Recent, au devenit
disponibile datele de siguranta pe 10 ani
privind inhibitia IL-1 1n cazul CAPS. Eficienta
studiilor de tratare cétre obiectiv, cu ajustari
individuale ale dozelor, promite un control
excelent al activitatii bolii. Monitorizarea
standardizata a activitatii bolii si ajustarile
ulterioare ale dozei sau a strategiei de tratament
sunt dezvoltate (Fig. 1 A). Grupurile specifice
de pacienti, cum ar fi cei cu un fenotip sever,
probabil vor necesita doze mai mari pentru a
obtine remisia. AINS sau corticosteroizii

immunity. Molecular genetic testing should
be considered in all patients. Genetic
counseling for patients and their families is
often necessary. The phenotype and
genotype of autoinflammatory diseases can
differ significantly, and not all genetic
variations are pathogenic. The current
pathogenicity status of a genetic variation
can be determined using the infevers
database. The presence of a pathogenic
variant supports the clinical diagnosis.
Lesions potentially related to the disease
include internal deafness, vision loss,
cognitive impairment, growth retardation,
bone and/or joint deformities, osteoporosis,
AA amyloidosis, and renal failure [1].

The management. CAPS is characterized

by a wide spectrum of severity: from mild
forms, such as  familial cold
autoinflammatory syndrome (FCAS) and
Muckle-Wells syndrome (MWS), to more
severe forms, such as chronic infantile
neurocutaneous- articular (FIVE)/neonatal-
onset multisystem inflammatory disease
(NOMID).
Risk factors, disease trajectories, and
assessment tools for monitoring disease
activity are well studied and validated. The
efficacy of IL-1 inhibition was confirmed in
randomized clinical trials and high-quality
observational studies, leading to the
approval of canakinumab and anakinra (see
Table 5). Recently, 10-year safety data on
IL-1 inhibition in CAPS have become
available.The efficacy of treatment-to-goal
trials with individual dose adjustments
promise excellent control of disease
activity. Standardized monitoring of disease
activity and subsequent adjustments of dose
or treatment strategy are being developed
(Fig. 1 A). Specific patient groups, such as
those with a severe phenotype, will likely
require higher doses to achieve remission.
NSAIDs or corticosteroids.
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Starea actualil de aprobare s medicamentelor de ciitre Agentia Europeand o
Meds Iui 5i Administratia Ali dor st Meds lor din SUA pentru beli
autoinflamatorii

la: ¥ ol 5 pertr di

c 1cul 51 sty
ereditare CAPS, TRAPS i MEIVHIDS: o initiativi PRO-KIND din Crermania)

Tratament L Aprobare EMA Aprobare FDA
(EMA-Eurnpean Medicines Agency) (FIM- Food-and-fhug
Acdmimistrafion)
CAPS
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*1 Majoritatea pacientilor cu CAPS au un curs
continuu al bolii, terapia la cerere este
recomandata doar la pacientii cu activitate
scazuta a bolii
Fig. 1. A Planul de tratament PRO-KIND de tip
"tratare cdatre obiectiv" pentru pacientii cu
Sindroamele Periodice Asociate Criopirinei
(CAPS) *1. Majoritatea pacientilor cu CAPS
prezintd o evolutie continud a bolii, iar terapia
la cerere este recomandatd numai in cazul
pacientilor cu activitate scazuta a bolii.
Spectrul de boald in TRAPS este, de
asemenea, larg, insd mai putin distinct fata de
CAPS. Variantele genetice si alti factori de risc
sunt importanti. Mai multe optiuni de tratament
pentru pacientii cu TRAPS sunt sustinute de

*1 Most patients with CAPS have a
continuous disease course, on-demand
therapy is only recommended in patients
with low disease activity

Fig. 1. A "Treatment to Goal" PRO-KIND
treatment plan for patients with Cryopyrine
Associated Periodic Syndromes (CAPS) *1.
Most patients with CAPS have ongoing
disease progression, and on-demand therapy
is recommended only in patients with low
disease activity.

The spectrum of disease in TRAPS is also
broad but less distinct than CAPS.Genetic
variants and other risk factors are important.
Several treatment options for patients with
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dovezi: inhibitia IL-1 cu Canakinumab este
eficientda si in prezent reprezintd singurul
tratament aprobat pentru TRAPS

Terapia cu alte inhibitori IL-1 sau cu receptorul
decoy TNF-o, Etanercept, a condus la o
imbunatatire semnificativdi a simptomelor si
parametrilor de laborator. In cazul TRAPS,
directionarea unei cai inflamatorii alternative la
pacientii care nu raspund sau raspund partial la
tratament poate fi o oportunitate importanta.
Tratamentul cu AINS a dus la ameliorarea
simptomelor la 75% din pacientii cu TRAPS,
dar rar a dus la incetarea efectiva a inflamatiei.
Corticosteroizii pot avea, de asemenea, un efect
imediat, posibil pe termen scurt, asupra
inflamatiei la majoritatea pacientilor. in cazul
TRAPS, deciziile privind tratamentul ar trebui
ghidate de fenotipul initial si ulterior, activitatea
bolii si estimarea riscului; monitorizarea
standardizatd si ajustarile terapeutice sunt

critice pentru a obtine remisiunea

TRAPS are supported by the evidence: IL-1
inhibition with Canakinumab is effective
and is currently the only approved treatment
for TRAPS (Table 5). Therapy with other
IL-1 inhibitors or the decoy TNF-a receptor,
Etanercept, led to significant improvement
in symptoms and laboratory parameters. In
the case of TRAPS, targeting an alternative
inflammatory pathway in patients who do
not or partially respond to treatment may be
an important opportunity. NSAID treatment
led to symptom relief in 75% of TRAPS
patients, but rarely resulted in an effective
cessation of inflammation. Corticosteroids
can also have an immediate, possibly short-
term, effect on inflammation in most
patients. In TRAPS, treatment decisions
should be guided by baseline and
subsequent phenotype, disease activity, and
risk estimate; standardized monitoring and
therapeutic adjustments are critical to
achieve remission (

|| 8
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Fig. 1. B Planul de tra
"tratare catre obiectiv”" pentru pacientii cu
Sindromul Periodic Asociat cu Receptorul
Factorului de Necroza Tumorala (TRAPS)

MKD/HIDS (Sindromul Deficitului de
Mevalonat Kinaza) cuprinde un spectru larg de
fenotipuri clinice, de la forme usoare la severe,
care se manifestd prin simptome diverse.
Eficacitatea inhibitorilor de Interleukina-1 la
pacientii cu MKD/HIDS a fost demonstrata si a
condus la aprobarea Canakinumabului

In plus, s-a propus o abordare la cerere

Fig. 1. B PRO-KIND "Treatment to Goal"
Treatment Plan for Patients with Tumor
Necrosis Factor Receptor Associated
Periodic Syndrome (TRAPS)

MKD/HIDS  (Mevalonate  Kinase
Deficiency Syndrome) encompasses a
broad spectrum of clinical phenotypes, from
mild to severe forms, manifested by diverse
symptoms. The efficacy of Interleukin-1
inhibitors in patients with MKD/HIDS has
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pentru Anakinra, care a redus semnificativ
recidivele in MKD/HIDS. In cazuri individuale,
S-a raportat raspuns la tratament cu inhibitori de
TNF-a sau IL-6. In cazurile severe si cu o
calitate slaba a vietii, se poate lua in considerare
transplantul  allogen de celule stem
hematopoietice (HSCT). Administrarea AINS si
a corticosteroizilor a demonstrat imbunatétirea
simptomelor. Tratamentul pacientilor cu
MKD/HIDS ar trebui sa urmeze o abordare de
tratare catre obiectiv pentru a gasi strategia de
tratament, medicamentul si dozele individuale

been demonstrated and led to the approval
of Canakinumab (Table 5). In addition, an
on-demand approach to Anakinra was
proposed, which significantly reduced
relapses in MKD/HIDS. In individual cases,
response to treatment with TNF-a or IL-6
inhibitors has been reported. In severe cases
and with poor quality of life, allogeneic
hematopoietic stem cell transplantation
(HSCT) may be considered. Administration
of NSAIDs and corticosteroids has shown
improvement in symptoms. The treatment
of patients with MKD/HIDS should follow
a treatment-to-goal approach to find the
treatment strategy, drug and individual
doses
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Fig. 1. C Planul de tratament PRO-KIND de tip
“tratare cdtre obiectiv" pentru pacientii cu
Sindromul Deficitului de Mevalonat Kinaza
(MKD)

Planurile de tratament pentru pacientii cu CAPS
(A), TRAPS (B) si MKD/HIDS (C) definesc
obiectivele tratamentului. Dupa stabilirea
diagnosticului, pacientii primesc tratament la
cerere (recomandat numai in cazul unei
activitati reduse a bolii) sau tratament continuu.
Dupa trei luni, pacientii sunt evaluati pentru a
stabili daca au atins obiectivul de tratament.
Deciziile privind tratamentul includ continuarea
sau ajustarea dozei, schimbarea medicamentelor
sau schimbarea strategiei. Acest proces iterativ
are ca scop obtinerea, in final, a obiectivului de
tratament  si remisia  completa.
Recomandarile si intervalele de monitorizare
sunt prezentate. AIDAIL: Indexul Activitatii

anume

Fig. 1. C PRO-KIND "Treatment to Goal"
Treatment Plan for Patients  with
Mevalonate Kinase Deficiency Syndrome
(MKD)

Treatment plans for patients with CAPS
(A), TRAPS (B), and MKD/HIDS (C)
define treatment goals. After diagnosis,
patients receive on-demand treatment
(recommended only for low disease
activity) or continuous treatment. After
three months, patients are evaluated to
determine whether they have reached the
treatment goal. Treatment decisions include
continuing or adjusting the dose, changing
medications, or changing strategy. This
iterative process aims to ultimately achieve
the treatment goal of complete remission.
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Bolilor Autoinflamatorii; ADDI
(Autoinflammatory Disease Damage Index):
Indexul de leziune ale Bolilor Autoinflamatorii
pentru evaluarea extinderii leziunilor organice;
PGA 51 PPGA: Evaluarea globala de catre medic
si pacient utilizdnd o scarad analogica vizuala. *
Definitia remisiei conform AIDAI [1].

Mozaicism. Variantele patogene care conduc la
boli autoinflamatorii nu sunt neapdarat prezente

in toate celulele. Unii pacienti prezintd
simptome autoinflamatorii pe baza
mozaicismului, referindu-se la prezenta

celulelor cu genotipuri distincte intr-un singur
individ. Mozaicismul a fost identificat la
pacientii cu boli autoinflamatorii cu debut
tardiv, usoare sau altfel atipice, in spectrul
sindroamelor periodice asociate cu criopirin
(CAPS); sindromul asociat cu receptorul alfa al
factorului de necroza tumorala (TRAPS); boala
asociata receptorului 4 al familiei Nod-like, cu
domeniu de recrutare a caspazelor (NLRC4);
sindromul Blau si sindromul VEXAS (vacuole,
enzima E1, cromozomul X, autoinflamatorie si
somatic).

Mozaicismul apare prin dezvoltarea
mutatiilor cauzate de boald dupa stadiul de
singura celuld al embriogenezei. Proportia si
distributia celulelor purtatoare ale mutatiei
variazd 1n functie de momentul aparitiei
mutatiei. Dacad mutatia apare la un stadiu
timpuriu, celulele rezultate pot fi larg
distribuite, incluzadnd astfel chiar celule
germinale ce pot fi transmise viitorilor
descendenti (numit mozaicism gonosomal).
Divergenta genetica care apare mai tarziu este,
de obicei, restrictionatd la celulele nongonadale
(mozaicism somatic) si chiar la populatii
specifice de celule. In astfel de cazuri, mutatia
poate sd nu fie detectatd dacd testarea este
restrictionata la o populatie celulara diferitd de
cele afectate sau dacd populatia de celule
mutante reprezintd doar o micad fractiune din
celulele testate, astfel incat "semnalul" provenit
din celulele purtitoare ale mutatiei sa fie
acoperit de o fractiune mai mare de celule
nonmutante. Detectarea acestor cazuri poate
necesita  tehnici specializate, inclusiv
secventierea deoxyribonucleica (ADN) de noua

Recommendations and monitoring intervals
are presented. AIDAI: Autoinflammatory
Disease Activity Index; ADDI
(Autoinflammatory ~ Disease =~ Damage
Index): Autoinflammatory Disease Injury
Index for assessing the extent of organic
lesions; PGA and PPGA: Global assessment
by physician and patient using a visual
analog scale. * Definition of remission
according to AIDAI [1].

Mosaicism. Pathogenic variants leading to
autoinflammatory  diseases are  not
necessarily present in all cells. Some
patients present with autoinflammatory
symptoms based on mosaicism, referring to
the presence of cells with distinct genotypes
in a single individual. Mosaicism has been
identified in patients with late-onset, mild,
or otherwise atypical autoinflammatory
diseases in the spectrum of cryopyrin-
associated periodic syndromes (CAPS);
tumor necrosis factor receptor alpha
syndrome (TRAPS); Nod-like family
receptor 4 disease with caspase recruitment
domain (NLRC4); Blau syndrome and
VEXAS syndrome (vacuoles, E1 enzyme, X

chromosome,  autoinflammatory  and
somatic).
Mosaicism  occurs  through  the

development of disease-causing mutations
after the single-cell stage of embryogenesis.
The proportion and distribution of mutation-
carrying cells varies depending on when the
mutation occurs. If the mutation occurs at an
early stage, the resulting cells can be widely
distributed, thus including even germ cells
that can be transmitted to future offspring
(called gonosomal mosaicism). The genetic
divergence that occurs later is usually
restricted to nongonadal cells (somatic
mosaicism) and even to specific cell
populations. In such cases, the mutation
may not be detected if the testing is
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generatie (secventiere adancd), testarea a mai
multor tesuturi si generarea de clone din diferite
tesuturi de la acelasi pacient [2].Manifestarile

restricted to a different cell population than
the affected ones, or if the population of
mutated cells represents only a small

clinice ale bolilor inflamatorii sunt reprezentate
in fig. 4

fraction of the cells tested, so that the
"signal™ from cells carrying the mutation be
covered by a larger fraction of nonmutant
cells. Detection of these cases may require
specialized techniques, including next-
generation  deoxyribonucleic ~ (DNA)
sequencing (deep sequencing), testing of
multiple tissues, and generation of clones
from different tissues from the same patient

[2].

l Boli autoinflamatorii ] [
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REZUMAT

Deficienta de aderenta a leucocitelor (LAD
— Leucocyte Adhesion Deficiency) prezintd o
imunodeficientd primara rard care face parte din
grupa defectelor cantitative si functionale ale
neutrofilelor, printre care se regasesc neutropeniile
inndscute, boala  granulomatoasa  cronica,
sindromul Shwachman — Diamond, proteinoza
alveolard pulmonari. In toate aceste forme
maladive au loc defecte ale neutrofilelor care se
manifestd fie prin insuficienta cantitativa a
celulelor (neutropenia) sau prin dereglarea functiei
lor (deficienta de aderenta si killing-ul
intracelular). Sunt descrise trei tipuri de deficienta
de aderentd a leucocitelor cu elucidarea defectelor
genetice, manifestarilor clinice (semne, simptome),
caracterul evolutiv, principiile de abordare a
tratamentului si prognosticul. Este elucidat cazul
clinic al unei paciente in varsta de doi ani cu
sindromul LAD-I, cu evaluarea particularitatilor
clinice, hematologice, imunologice, molecular-
genetice si perspective terapice. Concomitent sunt
specificate particularitatile variantelor clinice ale
formelor LAD-II si LAD-III.
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SUMMARY

Leukocyte Adhesion Deficiency (LAD -
Leukocyte Adhesion Deficiency) presents a
rare primary immunodeficiency that is part of
the group of quantitative and functional
defects of neutrophils, among which are
congenital neutropenias, chronic
granulomatous disease, Shwachman-
Diamond syndrome, pulmonary alveolar
proteinosis. In all these morbid forms, defects
of neutrophils occur which are manifested
either by the quantitative insufficiency of the
cells (neutropenia) or by the deregulation of
their function (adhesion deficiency and
intracellular killing). Three types of leukocyte
adhesion deficiency are described with
elucidation of genetic defects, clinical
manifestations (signs, symptoms),
evolutionary character, principles of treatment
approach and prognosis. The clinical case of a
two-year-old patient with LAD-1 syndrome is
elucidated, with the evaluation of clinical,

hematological, immunological, molecular-
genetic  peculiarities and  therapeutic
perspectives. At the same time, the

particularities of the clinical variants of the
LAD-II and LAD-I1I forms are specified.



INTRODUCERE

In conditie de normi leucocitele se
deplaseaza rapid in torentul sangvin si adeziunea
lor la endoteliu este imposibila. Prin activarea
celulelor endoteliale la inflamatie se initiaza
rolling-ul leucocitelor de-a lungul peretelui
vascular. Selectinele endoteliului exprimate dupa
activarea acestuia, se leaga cu leucocitele prin
liganzi glucidici si astfel induc rolling-ul lor.
Leucocitele legate de selectine sunt influentate de
microambiantd, in special de chemokine care
activeaza integrinele. Deficienta de aderentd a
leucocitelor este o tulburare rard de adeziune si
migrare a leucocitelor rezultatd din mutatiile
genelor ce codifica cateva familii de molecule de
adeziune (superfamilia integrinelor B1, B2, PB3,
receptorilor selectinici si liganzilor lor fucozilati).
Dezvoltarea procesului inflamator local include un
complex de evenimente secventiale ca dilatarea
vaselor sangvine, cresterea permeabilitatii
vasculare, extravazarea plasmei urmate de migratia
celulelor. Migrarea leucocitelor din torentul
sangvin in tesuturi si acumularea lor rapida in
focarele inflamatorii este necesara pentru controlul
asupra antigenelor non-proprii  invadatoare.
Interactiunea leucocitelor cu celulele endoteliale
ale vaselor sangvine este elementul central in
raspunsul inflamator, fiind mediat de cateva familii
de molecule de adeziune. Rolul esential al
superfamiliei de integrine B2 a fost stabilit dupa
detectia defectelor de adeziune a leucocitelor de
tipul I — LAD-I. La acesti pacienti, leucocitelor le
lipseste o proteina de suprafatd (CD18) care le face
incapabile sd ajunga in focarele de infectie si sa
distrugd bacteriile sau fungile patogene.

Deficienta de adeziune a leucocitelor se
distinge de trei tipuri in functie de genetica, semne
si simptome (LAD-I, LAD-II, LAD-1I1). LAD-I se
caracterizeaza prin manifestari clinice timpurii
(dupa nastere), prin infectii bacteriene/fungice
severe si inflamatie. Printre primele semne ale
acesteia este detasarea intarziatd a bontului de
cordon ombilical, care, de obicei, cade in primele
doud saptdmani de viatd a copilului, pe cand la
sugarii cu LAD-T aceastd desprindere se intdmpla
la trei-patru saptamani si chiar mai tarziu, procesul
fiind insotit de inflamatia ciotului restant prin
infectii  bacteriene  (omfalitd). Infectiile si
inflamatiile bacteriene apar cel mai frecvent pe

77

INTRODUCTION

Under normal conditions leukocytes move
quickly in the blood stream and their adhesion
to the endothelium is impossible. By
activating the endothelial cells during
inflammation, the rolling of leukocytes along
the vascular wall is initiated. Endothelial
selectins expressed after its activation bind
with leukocytes through carbohydrate ligands
and thus induce their rolling. Selectin-bound
leukocytes are influenced by the
microenvironment, particularly by
chemokines that activate integrins. Leukocyte
adhesion deficiency is a rare disorder of
leukocyte adhesion and migration resulting
from mutations in genes encoding several
families of adhesion molecules (B1, B2, B3
integrin superfamily, selectin receptors and
their fucosylated ligands). The development
of the local inflammatory process includes a
complex of sequential events such as blood
vessel dilation, increased vascular
permeability, plasma extravasation followed
by cell migration. The migration of leukocytes
from the blood stream into tissues and their
rapid accumulation in inflammatory foci is
necessary for the control of invading non-self
antigens. The interaction of leukocytes with
endothelial cells of blood vessels is the central
element in the inflammatory response, being
mediated by several families of adhesion
molecules. The essential role of the B2 integrin
superfamily was established after the
detection of leukocyte adhesion defects type |
— LAD-I. In these

patients, leukocytes lack a surface protein
(CD18) that makes them unable to reach the
foci of infection and destroy pathogenic
bacteria or fungi.

Leukocyte adhesion deficiency IS
distinguished into three types based on
genetics, signs and symptoms (LAD-I, LAD-
I, LAD-III). LAD-I is characterized by early
clinical manifestations (after birth), severe
bacterial/fungal infections and inflammation.
Among the first signs of this is delayed
detachment of the umbilical cord stump,
which usually falls off in the first two weeks
of the baby's life, while in infants with LAD-I



piele si mucoase. Se manifestd prin gingivita si
parodontita, care poate conduce la pierderea
dintilor primari sau permanenti. Un semn distinctiv
al LAD-I este absenta puroiului la locurile de
infectie. Ranile se vindeca lent si sunt teren propice
pentru infectii suprapuse.

LAD-I este cauzatd de defecte ale genei
ITGB2 care codifica molecula CD18. Pe fond de
infectii acute cantitatea de neutrofile in sangele
periferic este majorata de cateva ori. Pacientii cu
LAD-I rezistenti la infectiile
Severitatea manifestarilor clinice coreleazd cu

sunt virale.
gradul de deficientd a CD18. Pacientii care au mai
putin de 1% de la expresia normala a CD18
dezvolta un fenotip sever de boala cu infectii
frecvente ce comporta pericol vital, daca expresia
CD18 este de 2,5-10% de la norma, maladia
evolueaza intr-o forma mai putin grava. Au fost
descrisi cativa pacienti cu expresie normald a
CD18 si cu fenotip clasic de LAD-I, ceea ce se
explica prin mutatie sinteza proteinei
nefunctionale. LAD-II este o maladie rara care se

cu

dezvolta in rezultatul defectului metabolismului
fucozei, care conduce la absenta SLeX si altor
liganzi fucozilati pentru selectine. Rolling-ul —
primul stadiu al neutrofilelor recrutate in focarul
inflamator este mediat de fixarea selectinelor la
liganzii fucozilati glucoconjugati. In LAD-II
rolling-ul constituie doar 5% de la nivelul normal
si migratia neutrofilelor este dereglata.

Chemotaxia neutrofilelor este scazuta.
Nivelul selectinei L si expresia integrinelor
CD11b/CD18 sunt normale. Sugarii cu LAD-II
dezvolta infectii bacteriene recurente mai usoare
decat cele observate in cazul LAD-Il. Pneumonia,
infectiile cronice ale urechii medii, parodontita si
infectiile localizate ale pielii (celulitd) se
inregistreaza frecvent. Nu se observa supuratii pe
zona infectiei. Pe madsura cresterii cu varsta,
frecventa infectiilor scade (dupé varsta de 3 ani) si
principala complicatie rdméane parodontita.
Persoanele cu LAD-II au grupa sangvina Bombay
(hh), hipotonie, trasaturi faciale distinctive, retard
mental sever si statutar. LAD-II este cauzatd de
defecte ale genei SLC35CL,
metabolismul fucozei si conduce la absenta SLeX
si altor liganzi pentru selectine. Rolling-ul
neutrofilelor recrutate in focarul inflamator este
mediat de fixarea selectinelor la liganzi fucozilati

care afecteaza
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this detachment occurs at three to four weeks
and even later , the process being accompanied
by inflammation of the remaining stump
through bacterial infections (omphalitis).
Bacterial infections and inflammations occur
most frequently on the skin and mucous
membranes. It is manifested by gingivitis and
periodontitis, which can lead to the loss of
primary or permanent teeth. A hallmark of
LAD-I is the absence of pus at the sites of
infection. Wounds heal slowly and are
breeding grounds for superimposed infections.
LAD-I is caused by defects in the ITGB2 gene
that codes for the CD18 molecule. Against the
background of acute infections, the amount of
neutrophils in the peripheral blood is
increased several times. Patients with LAD-I
are resistant to viral infections. The severity of
clinical manifestations correlates with the
degree of CD18 deficiency. Patients who have
less than 1% of normal CD18 expression
develop a severe disease phenotype with
frequent life-threatening infections, if CD18
expression is 2.5-10% of normal, the disease
evolves into a more severe form a little
serious. A few patients with normal CD18
expression and classic LAD-I phenotype,
explained by mutation with non-functional
protein synthesis, have been described. LAD-
Il is a rare disease that develops as a result of
a defect in fucose metabolism, leading to the
absence of SLeX and other fucosylated
ligands for selectins. Rolling — the first stage
of neutrophils recruited to the inflammatory
focus is mediated by the binding of selectins
to glucoconjugated fucosylated ligands. In
LAD-II rolling is only 5% of the normal level
and neutrophil migration is deregulated.

Neutrophil chemotaxis is decreased. L-
selectin level and expression of CD11b/CD18
integrins are normal. Infants with LAD-II
develop milder recurrent bacterial infections
than seen with LAD-Il. Pneumonia, chronic
middle ear infections, periodontitis and
localized skin infections (cellulitis) are
common. No suppuration is observed in the
area of infection. As the age increases, the
frequency of infections decreases (after the
age of 3 years) and the main complication



In LAD-II  rolling-ul
constituie numai 5% din nivelul normal si migratia
neutrofilelor se deregleaza. Pacientii cu LAD-1I au
fenotipul sangvin Bombay (absenta antigenului H)
prin combinarea dupa
aglutinogenul A si B.

glicoconjugati. cazul

cu Lewis negativ

Pentru LAD-II sunt caracteristice retardul
mental si statutar, particularitati structurale ale fetei
si fenotipul rar sangvin Bombay (hh). Purtatorii
acestui tip sangvin sunt donatori universali
(sangele lor poate fi transfuzat oricarui pacient cu
luarea 1n considerare a factorului Rhesus, dar lor li
se va accepta doar sangele persoanelor cu acelasi
fenotip).

Pacientii cu LAD-II suportd infectii
bacteriene  severe recidivante  (pneumonie,
periodontita, otitd, celulitd localizatd, alterarea
pielii fara purulent) de la varsta precoce. in puseul
infectios este caracteristica cresterea numarului de
leucocite sangele periferic.  Severitatea
infectiilor este mai temperata decat in LAD-I, iar

in

dupd varsta de 3 ani frecventa episoadelor
infectioase scade si pacientii nu mai necesita
administrarea profilactica a antibioticelor.

Deficienta de aderenta a leucocitelor de tip
III este o maladie autosomal recesiva, in care
expresia integrinelor si activitatea adezivd a

receptorilor integrinelor endoteliale este normala,

dar activarea in situ a tuturor integrinelor
leucocitarare, inclusiv LFA-1, Mac-1 si VLA-4, a
chemokinelor eliberate de endoteliu sau

chemoatracantele este redusa esential pe neutrofile
si limfocite. Cu toate ca rolling-ul leucocitelor pe
suprafata endoteliului nu este afectat, ele nu sunt
capabile de aderenta cu liganzii endoteliului ca
raspuns la chemokinele eliberate. Semnalul mediat
de GPCR (G — Protein Coupled Receptor) al
acestor celule este normal si capacitatea lor de a
migra la chemotaxie nu este scdzutd. Defectul
cheie din acest sindrom este pierderea capacitatii
genetic determinate de activare a integrinelor la
semnalele de stimulare chemoatractantd emise de
GPCR, precum si de semnalele independente de
aceasta.

Tabloul clinic afisat de LAD-IIl este
identic cu cel din LAD-I, adica cu infectii severe,
leucocitoza esentiald, detasarea
bontului de cordon, tendinta de a sdngera mai usor

intarziata a
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remains periodontitis. People with LAD-II
have Bombay (hh) blood group, hypotonia,
distinctive facial features, severe mental
retardation and status. LAD-II is caused by
defects in the SLC35C1 gene, which affects
fucose metabolism and leads to the absence of
SLeX and other selectin ligands. The rolling
of recruited neutrophils into the inflammatory
focus is mediated by the attachment of
selectins to glycoconjugated fucosylated
ligands. In the case of LAD-II the rolling is
only 5% of the normal level and the migration
of neutrophils is deregulated. Patients with
LAD-II have the Bombay blood phenotype
(absence of H antigen) by combining with
negative Lewis after agglutinogen A and B.

LAD-II is characterized by mental and stature
retardation, structural facial features, and the
rare Bombay blood phenotype (hh). Carriers
of this blood type are universal donors (their
blood can be transfused to any patient taking
into account the Rhesus factor, but only the
blood of people with the same phenotype will

be accepted).
Patients with LAD-II suffer from recurrent
severe bacterial infections (pneumonia,

periodontitis, otitis, localized cellulitis, skin
alteration without purulence) from an early
age. In infectious pus, an increase in the
number of leukocytes in the peripheral blood
is characteristic. The severity of infections is
milder than in LAD-I, and after the age of 3
years, the frequency of infectious episodes
decreases and patients no longer require
prophylactic antibiotics.

Leukocyte adhesion deficiency type Il is an
autosomal recessive disease in which the
expression of integrins and the adhesive
activity of endothelial integrin receptors is
normal, but in situ activation of all leukocyte
integrins, including LFA-1, Mac-1, and VLA-
4, of endothelium-released chemokines or
chemoattractants is essentially reduced on
neutrophils and lymphocytes. Although
rolling of leukocytes on the endothelial
surface is not affected, they are not capable of
adhesion with endothelial ligands in response
to released chemokines. The GPCR (G -
Protein Coupled Receptor) mediated signal of



si abundent, mai ales dupa proceduri chirurgicale,
sangerdri nazale (epistaxis), gingivite. LAD-III
este cauzata de defecte ale genei FERMTS3.

Epidemiologia:  LAD afecteaza egal
baietii si fetele. Incidenta exacta in populatia
generald este necunoscutd. Se considerd cad LAD-I
se Intilneste cu o frecventd de 1:1000000
populatie.

Diagnosticul LAD se bazeaza pe evaluarea
clinici minutioasa, pe istoricul detaliat al
pacientului, pe analiza  hemoleucogramei
complete. O hemograma poate afisa nivele crescute
de neutrofile si limfocite. Un diagnostic de LAD-I
trebuie luat in consideratie la orice sugar (baiat sau
fetitd) cu infectii recurente ale tesuturilor moi si
valori elevate de leucocite. Confirmarea de
laborator al diagnosticului de LAD-I este sustinuta
de scaderea expresiei subunitatilor o sau B al
integrinei B2 (CD11 si CD18 respectiv). CD18 se
expresiazd la a 20-a saptdmana de gestatie si
cordocentezd, la aceastd etapa poate fi utilizata
pentru diagnosticul prenatal. In familiile cu
defectul genetic stabilit, diagnosticul prenatal se
realizeaza in termen mai precoce.

Diagnosticul oricareia dintre cele 3 forme
de LAD poate fi confirmat prin teste molecular-
genetice. Testarea poate dezvalui mutatiile
caracteristice ale genelor asociate cu fiecare tip:
gena ITGB2 cu LAD-I, gena SLC35C1 cu LAD-II
si gena FERMT3 cu LAD-III.

Tratamentul LAD: Tratamentul de baza
este utilizarea agresivd a antibioticelor pentru a
trata infectiile recidivante asociate cu LAD.
Persoanele cu forme moderate sau usoare de LAD-
I sau LAD-II raspund, de obicei, la un tratament
prompt cu antibiotice in episoadele de infectie
acutd. Terapia cu antibiotice, preventivd sau
profilactica, poate fi recomandatd pentru
persoanele cu LAD-1. In cazuri rare, transfuziile de
neutrofile (cele mai afectate celule sangvine in
LAD) pot ajuta la tratarea infectiilor care pun viata
in pericol. Acestea, insa, nu sunt disponibile la
scara larga si ar trebui utilizate numai in cazuri
severe cand toate celelalte optiuni terapeutice au
esuat. Transfuziile de sdnge sunt necesare pentru
persoanele cu LAD-IIl care fac episoade de
sangerare severa.
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these cells is normal and their ability to
migrate by chemotaxis is not decreased. The
key defect in this syndrome is the loss of the
genetically determined ability to activate
integrins to chemoattractant stimulation
signals emitted by GPCRs as well as GPCR-
independent signals.

The clinical picture displayed by LAD-III is
identical to that of LAD-I, i.e. with severe
infections, essential leukocytosis, delayed
cord stump detachment, tendency to bleed
more easily and profusely, especially after
surgical procedures, epistaxis (epistaxis ),
gingivitis. LAD-11I is caused by defects in the
FERMT3 gene.

EPIDEMIOLOGY

LAD affects boys and girls equally. The exact
incidence in the general population is
unknown. LAD-I is thought to occur with a
frequency of 1:1000000 population.

The diagnosis of LAD is based on thorough
clinical evaluation, detailed patient history,
complete blood count analysis. A blood count
may show increased levels of neutrophils and
lymphocytes. A diagnosis of LAD-I should be
considered in any infant (boy or girl) with
recurrent soft tissue infections and elevated
white  blood cell counts. Laboratory
confirmation of the diagnosis of LAD-I is
supported by decreased expression of the 32
integrin o or B subunits (CD11 and CDI18
respectively). CD18 is expressed at 20 weeks
of gestation and cordocentesis, at this stage it
can be used for prenatal diagnosis. In families
with the established genetic defect, the
prenatal diagnosis is carried out earlier.

The diagnosis of any of the 3 forms of LAD
can be confirmed by molecular-genetic tests.
Testing can reveal the characteristic gene
mutations associated with each type: the
ITGB2 gene with LAD-I, the SLC35C1 gene
with LAD-II, and the FERMT3 gene with
LAD-III.

Treatment of LAD: The mainstay of treatment
is the aggressive use of antibiotics to treat
recurrent infections associated with LAD.
People with moderate or mild forms of LAD-
I or LAD-II usually respond to prompt
antibiotic treatment in episodes of acute



Singura  terapie = corectivd  pentru
persoanele cu LAD-I si LAD-III este transplantul
de celule stem hematopoietice. Transplantul de
celule stem poate corecta defectele genetice ale
leucocitelor si sunt recomandate cat mai precoce,
dacd este posibil. Rezultatele initiale ale
transplantului de celule stem acordat persoanelur
cu LAD-I severa au fost foarte Incurajatoare.
Supravietuirea globald a persoanelor cu LAD-I
care au avut un transplant de celule stem este de
aproape 75%.

Cercetatorii studiaza dacd terapia genica,
implantarea de copii sandtoase ale genei ITGB2 1n
celulele stem din sangele persoanelor cu LAD-I pot
vindeca boala.

Suplimentarea cu fucoza, o forma de zahar,
este investigatd ca o modalitate de a trata
persoanele cu LAD-II. Céativa pacienti au avut o
imbunatatire semnificativa a simptomelor, inclusiv
prevenirea infectiilor recurente. Cu toate acestea,
nu toti pacientii raspund la suplimentarea cu
fucozd. Sunt necesare cercetari suplimentare
pentru a determina siguranta si eficacitatea pe

termen lung a acestei strategii de tratament.

Deficitul  de adeziune a leucocitelor
(LAD-1) este o tulburare rarda de aderentd si
migrare a leucocitelor, rezultata din mutatii ale
genei ITGB2 care codifica componenta integrina
B2 CDI18. Deficienta de CDI18 Impiedica
dimerizarea normald a integrinei si aderarea
leucocitelor la suprafatele endoteliale, procese
esentiale pentru extravazarea si activitatea
antimicrobiand, ceea ce se soldeazd cu infectii
severe si mortalitate infantila substantiala printre
pacientii care nu primesc transplant alogen de
celule stem hematopoietice.

Intr-0 evaluare retrospectiva multicentrica
pentru intervalul 1988-2017 mortalitatea prin
LAD-I severe a fost raportata ca fiind de 75% pana
la varsta de 2 ani. Majoritatea pacientilor cu LAD-
I moderate (2-30% neutrofile care exprima CD18)
supravietuiesc copildria cu infectii recurente ale
pielii si mucoaselor, dar mortalitatea acestora sub
varsta de 40 de ani depaseste 50%. LAD-I se
caracterizeaza de asemenea prin complicatii legate
de cordonul ombilical (detasarea lui intarziata si
omfalitd), vindecarea deficientd a ranilor si
leucocitoza persistenta.
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infection. Antibiotic therapy, preventive or
prophylactic, may be recommended for people
with LAD-1. In rare cases, transfusions of
neutrophils (the most affected blood cells in
LAD) can help treat life-threatening
infections. These, however, are not widely
available and should only be used in severe
cases when all other therapeutic options have
failed. Blood transfusions are needed for
people with LAD-IIl who have severe
bleeding episodes.

The only curative therapy for people with
LAD-I and LAD-III is hematopoietic stem cell
transplantation. Stem cell transplants can
correct genetic defects in leukocytes and are
recommended as early as possible. The initial
results of stem cell transplantation given to
people with severe LAD-I have been very
encouraging. The overall survival of people
with LAD-I who have had a stem cell
transplant is nearly 75%.

Researchers are studying whether gene
therapy, implanting healthy copies of the
ITGB2 gene into the blood stem cells of
people with LAD-I, can cure the disease.
Supplementation with fucose, a form of sugar,
is being investigated as a way to treat people
with LAD-II. Several patients had significant

improvement in  symptoms, including
prevention of recurrent infections. However,
not all patients respond to fucose

supplementation. Further research is needed to
determine the long-term safety and efficacy of
this treatment strategy.

Leukocyte adhesion deficiency (LAD-1) is a
rare disorder of leukocyte adhesion and
migration resulting from mutations in the
ITGB2 gene encoding the f2 integrin
component CD18. CD18 deficiency prevents
normal integrin dimerization and leukocyte
adhesion to endothelial surfaces, processes
essential for extravasation and antimicrobial
activity, resulting in severe infections and
substantial infant mortality among patients
who do not receive allogeneic hematopoietic
stem cell transplantation.

In a multicenter retrospective review for the
period 1988-2017, mortality from severe
LAD-I was reported to be 75% by age 2 years.



Prezentarea unui caz clinic de LAD-I.

Pacienta S. B., nascutd din prima sarcina, fara
complicatii, prin nastere naturald la termen, cu
greutatea de 3420 g, si talia de 51 cm. Copila a fost
vaccinatd conform protocolului national de
vaccinare fara reactii postvaccinale. Este aldptata
natural, diversificarea nutritiei de la 6 luni.
Provenita din parinti neconsanguini. Dezvoltarea
fizicdA si neuropsihicd este conform vérstei
respective. Istoric familial sugestiv nu se invoca.
Boala a debutat la a 7-a zi dupa nastere cu omfalita.
Investigatiile biologice au relevat indicii de
leucocitozd marcatd  (peste  50.000/ul) cu
neutrofilie. A prezentat abcese cutanate recurente
fara supurare cu leucocitoza peste 30.000/ul si
neutrofilie; a facut un episod de sepsis cu
Stafilococ, are gingivita si periodontita persistenta.
Toate episoadele infectioase au necesitat tratament
antibiotic, atat injectabil, cat si oral. Panoramicul
hemogramei este prezentat 1in tab. 1

Tabelul 1. Dinamicul parametrilor
hemogramelor ai pacientei cu LAD-I

Most patients with moderate LAD-I (2-30%
neutrophils  expressing CD18) survive
childhood with recurrent skin and mucosal
infections, but their mortality under the age of
40 years exceeds 50%. LAD-I is also
characterized by complications related to the
umbilical cord (delayed detachment and
omphalitis), poor wound healing, and
persistent leukocytosis.

Presentation of a clinical case of LAD-I.
Patient S. B., born from her first pregnancy,
without complications, by natural birth at
term, with a weight of 3420 g and a waist of
51 cm. The child was vaccinated according to
the national vaccination protocol without post-
vaccination reactions. She is breastfed
naturally, diversifying nutrition from 6
months. Derived from non-consanguineous
parents.  Physical and  neuropsychic
development is according to the respective
age. Suggestive family history is not cited.
The disease started on the 7th day after birth
with omphalitis. Biological investigations
revealed evidence of marked leukocytosis
(over 50,000/ul) with neutrophilia. He
presented with recurrent skin abscesses
without suppuration with leukocytosis over
30,000/ul and neutrophilia; had an episode of
Staphylococcus  sepsis, has  persistent
gingivitis and periodontitis. All infectious
episodes required antibiotic treatment, both
injectable and oral. The overview of the
hemogram is presented in tab. 1.

Dynamics of hemogram parameters of the
patient with LAD-I. Table 1.

18.07.2020 In one year In two years Testing in
(7 days) Romania
Indicators, a.mass. Results V.R. Result V.R. Results V.R. Results V.R.
S
RBC (10%/pl) 4,14 4,1- 4.2 4,1-53 4,42 4,0- 4,64 4,5
6,7 5,3




Hb (g/dl) 14,9

NCT (%) 41,5

WBC (10%/l) 40,65

Neutrophils (10%/ul) 23,3

Lymphocytes 9,09
(10%/pul)
Monocytes 7,12
(10%/ul)

Eosinophils (10%/ul) 0,89

Basophils (10%/ul) 0,25

PLT (10%1) 358

VSH (mm/h) 31

Note: V.R. reference values.

15- 114
24

44- 32,7
70

72- 831
12,4

1-9 6,08
2-17 0,87
0-1 0,82
0,03 0,61
0,29

0,02 0,3

0,07

150- 336
400

2-15 12

11,3-

141

32-40

6-17

1,5-7,5

4-10,5

0-1

0,03-
0,29

0,03-
0,04

150-
420

2-15

Results of immune status testing are shown in Table 2.

Table 2

The immunogram of the patient with LAD-I in different periods of the disease:

Age
The evaluated
indicators
Lymphocytes, 10°%/L
CD3*, 10%L
CD4*, 10%L

CD8*, 10°%/L

In one year

Result / Reference values

10,2/1,7-6,9
6,89/1,8-3,0
2,71/1,0-1,8

3,61/0,8-15

83

11,2

34,8

26,5

12,59

11,29

1,64

0,61

0,37

403

10

11,4-
14,5

32-
41

6-17

1,5-
8,5

3,0-
9,5

0,2-
0,8

0,02-
0,7

0-0,2

150-
500

2-15

10

31,5

24,7

12,7

10,1

0,97

0,72

0,15

311

10

In two years

10,7-
14

30-43

5,5-
15,5

1,5-
8,0

1,7-
6,9

0,1-1

0,08-
0,78

0-1

150-
450

2-15

Result / Reference values

9,4/1,7-6,9

5,69/0,9-4,5

3,04/0,5-2,4

0,3/1,6-1,9



lIR CD4/CD8, 10°/L 0,8/1,0-1,6
CD16/56 NK, 10%/L 3,05/0,2-0,6
CD19 LB, 10°L 6,89/1,8-3,0
1gG, g/l 11,9/6,8-14,4
lgA, g/l 2,67/0,1-1,31
IgM, g/l 1,51/0,3-1,0

Testarea molecular-genetica: La pacienta
S.B. au fost identificate: gena ITGB2, doui variante
patogenice - $.59-10C>A (Intronic) si s.949
C>T(p.GIn317)

La mama, V.A. a fost identificatd gena
ITGB2 varianta patogenica s.59-10C>A (Intronic).

La tatd: A fost identificatd gena 1TGB2,
varianta patogenica s.949C>T (p.GIn317).

Astfel, pacienta S.B. a mostenit de la
ambii parinti varianta patogenica a genei ITGB2,
care este responsabild de deficienta de adeziune
leucocitara de tipul .

CONCLUZII

1. Manifestarile clinice al IDP LAD-I se
asociaza cu leucocitoza marcata in sange.

2. Confirmarea diagnosticului clinic se
bazeazd pe testarea
aprecierea genei cauzale.

molecular-genetica cu

3. Tratamentul efectiv al afectiunii LAD-I
este transplantul medular .

Cuvinte-cheie: imunodeficientd primara,
deficientd de adeziune leucocitard, sindromul
LAD, diagnostic si tratament.
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the pathogenic variant of the ITGB2 gene,
which is responsible for leukocyte adhesion
deficiency type I.

CONCLUSIONS

1. Clinical manifestations of IDP LAD-I are
associated with marked leukocytosis in the
blood.

2. Confirmation of the clinical diagnosis is
based on molecular-genetic testing with the
assessment of the causative gene.

3. The effective treatment of LAD-I disease is
bone marrow transplantation.
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ABSTRACT

DiGeorge syndrome (DGS) is aprimary
immunodeficiency (PID) characterized by
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prin absenta sau subdezvoltarea timusului si
este asociat cu o susceptibilitate ridicatd la
infectii din cauza productiei insuficiente de
limfocite T. Timusul este ,scoala” in care
limfocitele T sunt educate sd “lupte” cu
infectiile si sd prevind autoimunitatea. SDG
este determinat de migrarea anormala a crestei
neurale cervicale in arcurile si pungile
faringiene in perioada intrauterina. Aditional la
posibilele deficiente ale sistemului imun
determinate de hipoplazia timica, SDG se
poate prezenta cu hipocalciemie datoratd
hipoplaziei paratiroidei si cu defecte ale
tractului de iesire a cordului. SDG de regula
este diagnosticat in copilaria precoce. Copiii cu
SDG diferd prin severitatea bolii in relatie cu
extinderea tesutului timic absent.

Particularititile manifestarilor clinice necesita
o evaluare atenta a echipei multidisciplinare cu
monitorizare si tratament individualizat pe tot
parcursul vietii pacientului.

INTRODUCERE

Sindromul  DiGeorge (SDG) este o
imunodeficienta primard (IDP) caracterizata
prin absenta sau subdezvoltarea timusului si
este asociat cu o susceptibilitate inaltd catre
infectii din cauza productiei scazute de
limfocite T. Primele descrieri ale SDG sunt
identificate in 1828, dar descrierea completd cu
imunodeficienta, hipoparatiroidism s
malformatii cardiace congenitale, a fost
raportatd de Dr. Angelo DiGeorge in 1965 [4,
6].

Cea mai de temut caracteristicd a SDG este
absenta/hipoplazia tesutului timic, deoarece
acest organ este responsabil de maturarea
celulelor T. Absenta completd a timusului este
foarte rara, afecteazd mai putin de 1% dintre
pacientii cu SDG si este asociatd cu
imunodeficientd combinatd severda (SCID).
Severitatea deficitului  imun depinde de
extinderea hipoplaziei timice la pacientii cu
SDG si poate varia de la un fenotip usor la
moderat pana la sever.
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absent or poorly developed thymus and is
associated with high susceptibility to
infections due to decreased T cell production.
The thymus is the “school house” where T-
cells are educated to fight infection and
prevent autoimmunity. DGS is caused by
abnormal cervical neural crest migration into
the derivatives of the pharyngeal arches and
pouches during fetal growth. In addition to
possible immune system deficiencies due to
thymic hypoplasia, SDG can present with
hypocalcemia due to parathyroid hypoplasia
and cardiac outflow tract defects. DGS is is
typically diagnosed in infancy or early
childhood. Children with SDG differ in
disease severity in relation to the extent of
absent thymic tissue.

The particularities of the clinical presentation
require careful evaluation of multidisciplinary
team with follow-up and treatment on an
individual basis throughout the patient's life.

BACKGROUND

DiGeorge syndrome (DGS) is aprimary
immunodeficiency (PID) characterized by
absent or poorly developed thymus and is
associated with high susceptibility to
infections due to decreased T cell production.
We can identify the first descriptions of DGS
in 1828, but complete description with
immunodeficiency, hypoparathyroidism, and
congenital heart disease, was reported by Dr.
Angelo DiGeorge in 1965 [4, 6].

The most concerning characteristic of DGS is
the  absence/decreased thymic  tissue,
because this organ is responsible for T cell
maturation. A complete absence of the thymus
is very rare, affects less than 1% of patients
with DGS, and is associated with severe
combined immunodeficiency (SCID). The
severity of immune deficiency depends on the
extent of thymic hypoplasia in patients with
DGS and can vary from mild to moderate to
severe fenotype.

The majority of patients present with
conotruncal heart defects like tetralogy of
Fallot, truncus arteriosus, and interrupted
aortic arch, but ventricular septal defect
(VSD), pulmonary atresia with VSD may be
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Majoritatea pacientilor prezinta defecte cardiace
conotruncale, cum ar fi tetralogia Fallot, truncus
arteriosus si arcul aortic intrerupt, dar pot fi
identificate si defectul septului ventricular
(VSD) sau atrezia pulmonara asociatd cu VSD.
Aceste malformatii variazd in severitate, de la
usoare pana la cele cu pericol pentru viata.

Alte caracteristici frecvente in SDG sunt anomalii
scheletice, renale, oculare si gastrointestinale.
Intarzierea dezvoltarii, inclusiv problemele de
invatare si de comportament si posibilele tulburari
psihiatrice, sunt de asemenea ingrijoratoare la
acesti pacienti [4].

CAZ CLINIC

Prezentam cazul unei adolescente de 14 ani,
care se prezintd cu probleme de invitare,
intarzierea limbajului  si  dureri/redoare
matinale in articulatiile talocrurare.

Din istoricul vietii copilul nascut din a patra
sarcind, a doua nastere in a doua casatorie.
Sarcina a fost indusd prin tehnica FIV,
rezultand in o sarcina gemelara bisaculara, dar
cu evolutie complicata cu polihidroamnios si
dezvoltare hipoplasticd a unui din fetusi.
Nastere prematura la 34 saptdmani prin
operatie cezariand, al doilea fat (hipoplastic)
fiind nascut mort. Copilul nascut cu greutate
micd la nastere (1850 grame), necesitand
suport nutritional n conditii de stationar.

Copilul la nastere suspectat cu malformatie
cardiaca congenitald, fiind efectuate EcoCG
repetate, care au confirmat prezenta defectului
septal atrial tip ostium secundum cu vene
pulmonare partial aberante.

Fetita a fost consultata de medicul genetician,
care a marcat asocierea dismorfismului facial
cu defectul septal atrial tip ostium secundum
si a recomandat realizarea testului de
cariotipare. Rezultatul a identificat o anomalie
cromozomiala echilibrata: 46, XX inv (9)
(p:q), genetianul indicand  necesitatea
efectuarii Comparative genomic hybridisation
(CGH) analysis.
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identified. This defects range in severity from
mild to life-threatening.

Other common features in DGS include
skeletal, renal, ocular, and gastrointestinal
anomalies. Developmental delay including
learning and behaviour problems and possible
psychiatric disorders are also of concern in
these patients [4].

CLINICAL CASE

We present the case of a 14-year-old adolescent
girl, who presents with learning problems,
language delay and morning pain/swelling in the
talocrural joints.

From the life history of the child born from the
fourth pregnancy, the second birth in the second
marriage. The child born from an I1VF-induced
pregnancy, bisaccular twin pregnancy, but with
complicated evolution with polyhydramnios
and hypoplastic development of one of the
fetuses. Premature birth at 34 weeks by
caesarean section, the second fetus (hypoplastic)
being stillborn. The child born with low birth
weight (1850 grams), requiring hospital
nutritional support.

The child at birth is suspected of congenital
heart malformation, repeated EcoCG being
performed, which confirmed the presence of the
atrial septal defect ostium secundum type and
the partial anomalous pulmonary venous return.
The girl was consulted by the geneticist, who
noted the association of facial dysmorphism
with the ostium secundum type atrial septal
defect and recommended the karyotyping test.
The result identified a balanced chromosomal
abnormality: 46, XX inv (9) (p:q), the geneticist
indicating the need to perform Comparative
genomic hybridisation (CGH) analysis.

The child was monitored by the cardiosurgeon
for the first two years of life, and at the age of
2.5 years the surgical intervention with DSA
plasty and correction of the pulmonary vessels
position was performed. The surgical and the
post-surgical period were without
complications. During  the  surgical
intervention, the absence of the thymus was
discovered, a fact that raised the suspicion of
a primary immunodeficiency, in particular, of
DiGeorge syndrome. Later, at the age of 2,5



Copilul a fost monitorizat de catre
cardiochirurg primii doi ani de viata, si la
varsta de 2,5 ani a fost realizatd interventia
chirurgicala cu plastia DSA si corectia pozitiei
vaselor pulmonare. Interventia si perioada
postchirurgicald au decurs farda complicatii.
Totodatd in cadrul interventiei chirurgicale, a
fost descoperitd absenta timusului, fapt care a
ridicat suspiciunea unei imunodeficiente
primare, in special a sindromului DiGeorge.
Ulterior (la varsta de 2,5 ani) copilul a fost
consultat de medicul imunolog, care a indicat
teste de laborator imunologice:
imunofenotiparea  (tabel 1), aprecierea
nivelelor imunoglobulinelor serice (tabel 2).

Tab. 1. Imunofenotiparea limfocitelor T si B
a pacientei la varsta de 2,5 ani

Parametrul, unitate Valoare

arameter, unit

years, the child was consulted by the
immunologist, who indicated immunological
laboratory tests: immunophenotyping (table
1), assessment of serum immunoglobulin
levels (table 2).

Tab. 1. Immunophenotyping testing of T
and B lymphocytes of the the patient at the
age of 2,5 years

Valori de referinta

ue

Lymphocytes, abs 950

Lym T CD3, abs 503,5

Lym T CD3, % 53 56-65
Lym T CD4 helper, abs 332,5

Lym T CD4 helper, % 35 25-35
Lym T CD8 supressor, abs 152

Lym T CD8 supressor, % 16 22-36
Lym B CD19, abs 123

Lym B CD19, % 13 8-10

Lym NK CD16, abs 228

Lym NK CD16, % 24 17-20
Report CD4+/CD8+ 2,19 1-1,5

Tab. 2. Valorile imunoglobulinelor serice
apreciate la pacientd

Parametrul, unitate Valoare

arameter, unit
IgA, g/l
IgM, g/l

Tab. 2. Values of serum immunoglobulins
assessed in the patient

Valori de referinta

ue rences
11 0,8-3,7
1,8 0,4-2,2
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1gG, g/l
IgE, Ul/ml

Valorile reduse ale limfocitelor CD3, CD8 au
confirmat prezenta unei deficiente imune, dar
relative intru-cat imunoglobulinele serice
prezentau nivele suficiente.

Ulterior pacienta a decdzut din vizorul
medicilor. In aceastd perioada copilul a
prezentat o crestere satisfacatoare, dar o
dezvoltare deficitard, cu dificultati de
memorare si invitare. In pofida parametrilor
redusi ai limfocitelor T si B, dar si a
imunoglobulinelor serice, copilul nu a
prezentat infectii frecvente si/sau cu evolutie
severd. Acest fapt releva posibilitatea
existentei tesutului timic ectopic, posibil in
glandele paratiroide. Prezenta glandelor
paratiroide este confimatd prin absenta
convulsiilor hipocalcemice, dar si valori
suficiente ale calciului — 2,11 (2,02-2,60)
mmol/l si usor crescute ale fosforului seric —
1,69 (0,87-1,45) mmol/l, evaluate periodic.

Pacienta a fost reevaluata la varsta de 5 51 9 ani.

Valorile imunoglobulinelor reduse, dar nu
absente, poate explica lipsa complicatiilor
infectioase severe caracteristice
imunodeficientetor primare (tab. 3).

Tabel 3. Valorile imunoglobulinelor serice
apreciate la pacienta

Parametrul, unitate Valoare

arameter, unit

5 ani/years
IgA, g/l 0,6
IgM, g/l 2,4
IgG, g/l 4,6
IgE, Ul/ml 7,5

21,1
12,0
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7-10,0
0-20

The reduced values of CD3, CD8 lymphocytes
confirmed the presence of an immune
deficiency, but relative as the serum
immunoglobulins showed sufficient levels.
Later, the patient fell out of the doctors' sight.
During this period, the child showed
satisfactory growth, but poor development,
with difficulties in memorizing and learning.
Despite the reduced parameters of T and B
lymphocytes, but also of serum
immunoglobulins, the child did not have
frequent and/or severe infections. This fact
reveals the possibility of the existence of
ectopic thymic tissue, possibly in the
parathyroid glands. The presence of
parathyroid glands is confirmed by the
absence of hypocalcemic convulsions, but
also sufficient values of serum calcium — 2,11
(2,02-2,60) mmol/l and slightly increased in
phosphorus 1,69 (0,87-1,45) mmol/l,
evaluated periodically.

The patient was reevaluated at the age of 9
years.

The values of immunoglobulins reduced, but
not absent, may explain the lack of severe
infectious complications characteristic of
primary immunodeficiencies (tab. 3).

Tabel 3. Valorile imunoglobulinelor serice
apreciate la pacienta

Valori de referinta

ue erences
9 ani/years

1,06 0,3-1,5

2,5 0,8-1,6

9,29 8,8-16,0

111 0-100



Pentru  diagnosticul  diferential  intre
imunodeficienta umorala  primara  sau
combinata s-a efectuat imunofenotiparea, care
a evidentiat valori usor scazute sau normale ale
limfocitelor T si B (tab. 4).

Tab. 4. Testarea prin imunofenotipare a
pacientei

Parametrul, unitate Valoare
arameter, unit
5 ani/years

Lymphocytes, abs

Lym T CD3, abs 1,37
Lym T CD3, % 45,7
Lym T CD4 helper, abs 0,86
Lym T CD4 helper, % 28,06
Lym T CD8 supressor, abs 0,47
Lym T CD8 supressor, % 15,6
Lym B CD19, abs 0,98
Lym B CD19, % 32,5
Lym NK CD16, abs 0,61
Lym NK CD16, % 20,44
Report CD4+/CD8+ 1,8

Variatiile importante ale parametrilor imuni au
impus necesitatea realizarii testarii molecular-
genetice pentru confirmarea definitivd a
diagnosticului de sindrom DiGeorge. Testarea
genetica a fost realizatd in Federatia Rusa, care
a confirmat prezenta deletiei cromozomului
22q11.2 cu afectarea genei TBX1.

Tulburdrile hormonale sunt frecvente la
pacientii cu sindrom DiGeorge. In timp ce
hipoparatiroidismul a fost prima tulburare
endocrind  documentata In  sindromul
DiGeorge, deficienta hormonului de crestere,
hipotiroidismul ~ si  hipertiroidismul  sunt

91

In order to make the differential diagnosis
between primary humoral or combined
immunodeficiency, immunophenotyping
testing was performed, which revealed
slightly reduced and normal values of T and B
cells (tab. 4).

Tab. 4. Immunophenotyping testing of the
patient

Valori de referinta

ue rences

9 ani/years
0,94 1,61-4,23
56,93 62-80
0,52 0,9-2,8
31,23 35-51
0,59 0,6-1,9
35,66 22-38
0,22 0,7-1,3
13,46 21-28
0,43 0,096-1,3
26,13 7,5-19,6
1,82 1,0-2,1

The important variations of the immune
parameters imposed the need to carry out
molecular-genetic testing for the definitive
confirmation of the diagnosis of DiGeorge
syndrome. Genetic testing was performed in
the Russian Federation, which confirmed the
presence of the deletion of chromosome
22011.2 with TBX1 gene damage.

Hormonal disturbances are common in
patients with DiGeorge syndrome. While
hypoparathyroidism was the first endocrine
disorder documented in DiGeorge syndrome,
growth hormone deficiency, hypothyroidism,
and hyperthyroidism are recognized as



recunoscute drept complicatii frecvente In
acest defect genetic [7].

Astfel, pornind de la acest postulat a fost
evaluat profilul hormonilor tiroidieni al
pacientei, dar modificarile structurale ale
glandei  prin  examenul ultrasonografic.
Markerii functiei glandei tiroide au fost
modificati (tabel 5).

Tab. 5. Markerii functiei glandei tiroide

Parametrul Valoare
alue
Parameter
Hormonul tiriotrop, 8,54
TSH
Tiroxina libera, fT4 0,94
Anti-TPO 620,5
Anti-tirioglobulina 0,7

Examenul ultrasonografic al tiroidei a decelat
o glandi maritd in volum la 8,6 cm® (norma
2,9-43 cm®) cu modificiri difuze ale
parenchimului acesteia cu patern de leziuni
autoimmune $1 o hipervascularizare a tesutului
tiroidian.

Pacienta a fost consultata de medical pediatru-
endocrinolog, care a stabilit diagnosticul de
tiroidita autoimuna cu hipotiroidism subclinic
si a indicat monitorizare in dinamica.

In acest mod diagnosticul clinic al pacientei
confirmat datoritd efortului unei echipe
medicale multidisciplinare a fost promt:
Sindrom DiGeorge. MCC. Defectul septal
atrial tip ostium secundum cu vene pulmonare
partial aberante (corectat  chirurgical).
Tiroidita  autoimunda  cu  hipotiroidism
subclinic. Deficit vitamina D.

Diagnosticul precoce, dar si interventia
chirurgicala realizatd cu succes si fara
complicatii intra- si postoperatorii, s-a realizat
in o crestere si dezvoltare suficientd a
pacientei.
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common complications in this genetic defect
[7]. Thus, starting from this postulate, the
patient's thyroid hormone profile was
evaluated, but the structural changes of the
gland  through  the  ultrasonographic
examination. Markers of thyroid gland
function were altered (table 5).

Tab. 5. Markers of thyroid gland function

Valori de Unitate

referinta

eferences

0,27-4,20 uIU/ml
0,93-1,7 ng/dl

0-9 ME/mlI
0-4 ME/mlI

Ultrasonographic examination of the thyroid
revealed a gland enlarged in volume to 8.6
cm3 (norm 2.9-4.3 cm3) with diffuse changes
in its parenchyma with a pattern of
autoimmune lesions and a
hypervascularization of the thyroid tissue.
The patient was consulted by a pediatrician-
endocrinologist, who established the diagnosis
of autoimmune thyroiditis with subclinical
hypothyroidism and indicated dynamic
monitoring.

In this way, the patient's clinical diagnosis was
confirmed thanks to the efforts of a
multidisciplinary medical team:

DiGeorge syndrome. MCC. Ostium secundum
atrial septal defect with partially aberrant
pulmonary veins (surgically corrected).
Autoimmune thyroiditis with subclinical
hypothyroidism. Vitamin D deficiency.

The early diagnosis, but also the successful
surgical intervention and without intra- and
postoperative complications, was achieved in



DISCUTII

Sindromul de deletie 22q11, cunoscut si sub
denumirea sindrom DiGeorge sau sindromul
velocardiofacial, este unul dintre cele mai
frecvente sindroame de microdeletie, fiind
identificat la 1 din 4000-6000 nou-nascuti vii.
Prevalenta microdeletiei 22q11.2 poate fi mai
frecventd decat cea raportatd in literaturd din
motivul accesului limitat la testarea genetica

[4].

Societatea Europeana pentru Imunodeficiente
(ESID) a propus urmatoarele criterii de
diagnostic pentru  definirea  sindromului
DiGeorge [5]:

Sindromul DiGeorge definitiv

Pacient de sex masculin sau feminin cu un numar
redus de celule T CD3+ (mai putin de 500/mm?)
si doud dintre urmatoarele trei caracteristici:

1) defect cardiac conotruncal (truncus
arteriosus, tetralogie Fallot, arc aortic
intrerupt sau subclavie dreapta aberanta),

2) hipocalcemie cu o durata mai mare de 3
sdptamani care necesitd tratament,

3) deletia cromozomului 22q11.2.

Sindromul DiGeorge probabil

Pacient de sex masculin sau feminin cu un
numar redus de celule T CD3+ (mai putin de
1500/mm?) si deletia cromozomului 22q11.2.

Sindromul DiGeorge posibil

Pacient de sex masculin sau feminin cu un
numar redus de celule T CD3+ (mai putin de
1500/mm3) si cel putin unul dintre
urmatoarele:

1) defect cardiac,

2) hipocalcemie cu o duratd mai mare de 3
sdptamani care necesita tratament,

3) facies dismorfic sau anomalii palatinale.

Cazul clinic prezentat este o fetitd monitorizata
cu malformatie cardiaca de la nastere, iar
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a sufficient growth and development of the
patient.

DISSCUTIONS

220911 deletion syndrome, also known as
DiGeorge syndrome or velocardiofacial
syndrome, is one of the most common
microdeletion syndromes, being identified in
1 in 4000-6000 live births. The prevalence of
22q11.2 microdeletion may be more common
than reported in the literature due to limited
access to genetic testing [4].

The European Society for
Immunodeficiencies (ESID) proposed the
following diagnostic criteria for the definition
of DiGeorge syndrome [5]:

Definitive DiGeorge syndrome

Male or female patient with reduced numbers
of CD3+ T cells (less than 500/mm3) and two
of the three following characteristics:

1) conotruncal cardiac defect (truncus
arteriosus, tetrology of Fallot, interrupted
aortic arch or aberrant right subclavian)

2) hypocalcemia of greater than 3 weeks
duration that requires therapy

3) deletion of chromosome 22q11.2

Probable DiGeorge syndrome

Male or female patient with reduced numbers
of CD3+ T cells (less than 1500/mm3) and a
deletion of chromosome 22q11.2.

Possible DiGeorge syndrome

Male or female patient with reduced numbers
of CD3+ T cells (less than 1500/mm3) and at
least one of the following:

1) cardiac defect,

2) hypocalcemia of greater than 3 weeks
duration that requires therapy,

3) dysmorphic facies or palatal

abnormalities.

The clinical case presented is a girl monitored
with cardiac malformation since birth, and



intraoperator  descoperita cu absenta
timusului.  Aceste semne asociate cu
dismorfismul facial au ridicat suspiciunea unei
deficiente =~ imune  primare.  Evaluarea
sistematica a profilului imun
(imunoglobulinele serice si imunofenotiparea),
care decelau valori normale sau usor scazute
ale parametrilor imuni au permis presupunerea
existentei unui tesut timic ectopic, ce ar
produce nivele suficiente ale limfocitelor CD3.

si

Imunodeficienta apare ca urmare a hipoplaziei
timice si a producerii afectate ulterioare de
limfocite T. Intr-o analizd recentd a 1.421 de
persoane cu microdeletie 22q11.2, circa 50%
din acestia prezentau populatii anormale de
celule T. Cu toate acestea a fost observat ca
productia de limfocite T se amelioreaza cu
varsta pacientului [2]. In cazul pacientilor cu
valori usor scdzute ale limfocitelor T functia de
aparare impotriva agentilor patogeni era
normala [6]. Acest fapt este observat si in cazul
copilului prezentat intru-cat mama a raportat o
rezistentd buna fatd de infectii, cu o evolutie
usoard-medie a complicatiilor infectioase.

Deficitul imunittii umorale a fost observat la
17% dintre pacienti, mai frecvent la cei cu
probleme  autoimune, inclusiv  artrita
reumatoida juvenila [2].
Hipogamaglobulinemia prezenta in primul an
de wviatd se rezolvd de obicei, iar
hipergamaglobulinemia poate aparea dupa
varsta de cinci ani [6].

Totodata malformatia cardiacd mai putin
severd, corectatd chirurgical In o singura etapa
a permis copilului o dezvoltare fizica ulterioara
satisfacatoare. Campbell si coautorii (2018), in
studiul mentionat anterior, au evidentiat
defecte cardiace congenitale la 64% dintre
indivizi. Cele mai frecvente anomalii
identificate fiind defectele conotruncale ale
tractului de iesire, iar DSA fiind diagnosticat la
10% din aceasa populatie [2].

Hipocalcemia, rezultatd din subdezvoltarea
glandelor paratiroide, este o altd manifestare a
SDG care poate pune viata in pericol a circa
60% dintre nou-nascutii cu SDG. Totodata
debutul tardiv al complicatiilor hipocalcemiei
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intraoperatively discovered with the absence
of the thymus. These signs associated with
facial dysmorphism raised the suspicion of a
primary immune deficiency. The systematic
evaluation of the immune profile (serum
immunoglobulins and immunophenotyping),
which detected normal or slightly decreased
values of the immune parameters, allowed the
assumption of the existence of an ectopic
thymic tissue, which would produce sufficient
levels of CD3 lymphocytes.
Immunodeficiency occurs as a result of
thymic hypoplasia and subsequent impaired
production of T lymphocytes. In a recent
analysis of 1,421 individuals with the 22g11.2
microdeletion, about 50% of them had
abnormal T cell populations. However, it was
noted that T lymphocyte production improves
with patient growth [2]. In patients with
slightly decreased values of T cells, the
defense function against pathogens was
normal [6]. This fact is also observed in the
case of our child, as the mother reported a
good resistance to infections, with a mild
evolution of infectious complications.
Deficiency of humoral immunity was
observed in 17% of patients, more commonly
in those with autoimmune problems, including

juvenile rheumatoid arthritis [2].
Hypogammaglobulinemia present in the first
year of life usually resolves, and

hypergammaglobulinemia may occur after
five years of age [6].

At the same time, the less severe cardiac
malformation, surgically corrected in a single
stage, allowed the child a satisfactory
subsequent physical development. Campbell
et al. (2018) in a study mentioned above
revealed congenital heart defects in 64% of
individuals. The most common abnormalities
identified are the conotruncal defects of the
outflow tract, and ASD being diagnosed in
10% of that population [2].

Hypocalcemia, resulting from
underdevelopment of the parathyroid glands,
is another manifestation of DGS that can be
life-threatening in about 60% of newborns
with DGS. At the same time, the late onset of
hypocalcemia complications at older ages is



la varste mai mari, este rar datoritd unei
presupuse hiperplazii compensatorii a tesutului
paratiroidian existent [1].

Fetita prezentatd in cazul nostru nu a raportat
episoade de complicatii hipocalcemice precum
sunt convulsiile, iar valorile serice ale calciului
si fosforului, apreciate periodic, erau in
limitele normei.

Tulburéri ale tiroidei au fost raportate sporadic
la pacientii cu sindrom DiGeorge. Un studiu
clinic european a constatat hipotiroidismul la 4
din 548 (0,7%) pacienti cu deletia 22ql11.2.
Deoarece evolutia tulburarilor tiroidiene la
aceast grup populational este necunoscuta,
screening-ul initial al T4 si TSH este justificat
la toti acesti pacienti. Teste ulterioare sunt
necesare daca apar simptome de hipo- sau
hipertiroidism, fiind discutatd necesitatea
instituirii terapiei de substitutie tiroidiana sau
antitiroidiana [7].

Prognosticul pacientilor cu SDG variaza mult,
fiind dependent de severitatea manifestarilor
clinice. SDG complet cu absenta totald a
tesutului timic, este diagnosticat la mai putin
de 1% dintre pacientii cu microdeletie
22q11.2, prognosticul in acest caz fiind unul
nefavorabil cu deces iIn primul an de viata.
Pacientii cu SDG partial nu au un prognostic
definit, iar supravietuirea de reguld este in
corelatie cu severitatea anomaliilor cardiace si
posibilitatea corectiei acestora in timp util [3].

CONCLUZII

Sindromul DiGeorge este cel mai frecvent
sindrom de microdeletie, dar frecvent este
subdiagnosticat,  deoarece  prezenta  si
severitatea semnelor clinice variazd mult. Un
nou-nascut cu  malformatie  cardiaca
congenitald asociatd cu dismorfism facial,
dereglarea metabolismului
calciului/fosforului, si complicatii infecsioase
trebuie supus unui diagnostic diferential
riguros pentru confirmarea sau excluderea
SDG.
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rare due to a supposed compensatory
hyperplasia of the existing parathyroid tissue
[1].

The girl presented in our case did not report
episodes of hypocalcemic complications such
as seizures, and the serum calcium and
phosphorus values, assessed periodically,
were within the normal range.

Thyroid disorders have been reported
sporadically in patients with DiGeorge
syndrome. A European clinical trial found
hypothyroidism in 4 of 548 (0.7%) patients
with 22g11.2 deletion. Because the evolution
of thyroid disorders in this population group is
unknown, initial screening with T4 and TSH
is mandatory in all these patients. Further tests
are necessary if symptoms of hypo- or
hyperthyroidism appear, and the need to start
thyroid replacement or antithyroid therapy is
discussed [7].

The prognosis of patients with SDG varies
greatly, being dependent on the severity of the
clinical manifestations. Complete SDG with
total absence of thymic tissue is diagnosed in
less than 1% of patients with 22q11.2
microdeletion, the prognosis in this case being
negative with death in the first year of life.
Patients with partial SDG do not have a
definite prognosis, and survival is usually
correlated with the severity of cardiac
abnormalities and the possibility of their
timely correction [3].

CONCLUSIONS

DiGeorge syndrome is the most common
microdeletion syndrome, but it is frequently
underdiagnosed because the presence and
severity of clinical signs vary widely. A
newborn with congenital heart malformation
associated  with  facial ~ dysmorphism,
derangement of calcium/phosphorus
metabolism, and infectious complications
should undergo a rigorous differential
diagnosis to confirm or exclude SDG.
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ABSTRACT

Boala granulomatoasa cronica (BGC) este o
patologie inndscuta rard a imunitdtii cauzata de
un defect genetic al fagocitelor cu activitate

ABSTRACT

Chronic granulomatous disease (CGD) is
a rare inborn defect of immunity caused by a
genetic dysfunction of phagocytes with
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microbicidd intracelularda inadecvata, care
resulta in infectii bacteriene si fungice recurente
Severe.

Diagnosticul precoce al BGC este primordial
pentru initierea tratamentului profilactic cat mai
timpuriu pentru ameliorarea calitatii vietii
pacientilor si  reducerea  complicatiilor
infectioase.

Este prezentat cazul unui pacient cu BGC cu
debut in perioada neonatald cu afectarea pielii,
oaselor si a ganglionilor limfatici. Testarea
statututlui imun si concentratiei Ig serice a
demonstrat......

Aprecierea activitdtii fagocitare a PMN
(polimorfonuclearilor) a demonstrat absenta
celulelor NBT-pozitive. Cercetarea molecular-
genetica a depistat o mutatie hemizigota in gena
CYBB, fapt care a confirmat diagnosticul de
BGC X-lincata de tip recesiv.

Diagnosticul a fost stabilit in cadrul
Proiectului de Stat “Elaborarea metodelor
inedite de diagnostic precoce al maladiilor
imunodeficitare in baza studiului clinico-
imunologic si molecular-genetic al pacientilor
cu suspectie la imunodeficiente primare”.
Ulterior a fost initiatd terapia profilactica si
frecventa episoadelor infectioase acute a scazut
semnificativ.

INTRODUCERE

Boala granulomatoasa cronica (BGC) este o
patologie innascutd cauzatd de o disfunctie
genetica a fagocitelor cu dificultati in formarea
superoxidului si altor radicali liberi ai
oxigenului, infectii bacteriene si fungice
recurente severe [7].

Incidenta BGC variaza semnificativ la nivel
mondial in functie de numarul casatoriilor etnic
mixte si in rudenie: de la 1:1 mln de nascuti vii
in Italia si 1:70000 in populatia araba israeliand
[2,4]. Preponderant este afectat sexul masculin
(4:1).

BGC este o maladie genetica cu transmitere
autosomal-recesiva sau X-lincata [8].

inadequate intracellular microbicidal activity
and recurrent life-threatening bacterial and
fungal infections.

Its early diagnosis is essential to start
preventive treatment, improve the quality of
life of patients and reduce the number of
infectious complications.

A 6 months-old male patient was included
in the study. He presented with a history of
recurrent skin infections, osteomyelitis, and
purulent lymphadenitis. Family history was
positive for severe bacterial skin infections in
close child relatives from the mother’s side.
The laboratory exam revealed a negative
NBT test and a mutation within the
hemizygous CYBB gene, correlated with
onset of CGD. The diagnosis was possible
thanks to the State Project "'Development of
new methods for early diagnosis of
immunodeficiency diseases based on clinical,
immunological and  molecular-genetic
studies of patients with suspected primary
immunodeficiencies”.

The child was started on prophylactic
therapy and the frequency of episodes of
acute infections decreased significantly.

BACKGROUND

Chronic granulomatous disease (CGD) is
a pathology of the innate immune system
caused Dby a genetic dysfunction of
phagocytes with difficulty in the formation of
superoxide and other oxygen free radicals,

severe recurrent bacterial and fungal
infections [7].
The incidence of BGC varies

significantly worldwide according to ethnic
communities and degrees of intermarriage:
from 1:1 million live births in Italy and
1:70,000 in the Israeli Arab population [2,4].
It affects predominantly the males (4:1).
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Defectul genetic in una din cele 5 subunitati
ale complexului NADPH-oxidaza (gp91phox,
p22phox, p47phox, p67phox, p40phox binding
protein subunities) sau proteina EROS (esentiala
pentru speciile reactive de oxigen), care
stabilizeazd celelalte cinci subunitati si
contribuie la dezvoltarea bolii [1,4,8].

Ca consecinta defectelor NADPH-oxidazei,
fagocitele pacientiilor cu CGD nu sunt capabile
sa producd peroxid de hidrogen si sd distruga
microflora catalazo-pozitiva (Staphylococcus
aureus, Burkholderia cepacia, Serratia
marcenscens, Nocardia spp, Aspergillus
spp,etc) [2,4].

Majoritatea pacientilor sunt diagnosticati la
varsta de 2-3 ani de viatd, cand devin clinic
simptomatici cu complicatii infectioase severe,
recurente, care afecteaza preponderent plamanii
(79%), nodulii limfatici (53%), ficatul (27%) si
tegumentele (42%) [3]. Maladia insd poate sa
debuteze mai tardiv, chiar si la varsta adultd
avand manifestari clinice polimorfe.

Criteriile de diagnostic pentru boalad
granulomatoasa cronicd au fost definite de
ESID [10]. Astfel, la un pacient de sex masculin
sau feminin cu test NBT pozitiv sau cu defect al
exploziei oxidative in neutrofilele activate (mai
putin de 5% din control) va fi stabilit
diagnosticul definitiv de BGC in cazul cand este
prezent unul din urmatoarele criterii:

1) o mutatie in gp91, p22, p47, p67phpx

2) absenta ARNm pentru una dintre aceste
gene

3) rude materne (veri/unchi/nepoti) cu test
NBT pozitiv sau cu defect al exploziei oxidative
[10].

La acelasi pacient va fi stabilit diagnosticul
de BGC posibil in cazul cand acesta prezinta:

1) infectii profunde (abces hepatic, perirectal
sau pulmonar; adenita sau osteomielita) cauzata
de stafilococ, serratia marcescens, candida sau
aspergillus;

The pathology is transmitted genetically,
the mechanism being autosomal-recessive or
X-linked [8].

The genetic defect in one of 5 subunits of
the NADPH oxidase complex (gp91phox,
p22phox, p47phox, p67phox, p40phox
binding protein subunits) or EROS protein
(essential for reactive oxygen species), which

stabilizes the other five subunits, is
responsible for the disease [1,4,8].
Because of the defects in NADPH

oxidase, phagocytes from patients with CGD
are able to ingest certain pathogen agents but
are unable to produce hydrogen peroxide and
destroy them [2]. Mainly, the organisms that
infect patients with CGD are catalase-
positive (Staphylococcus aureus,
Burkholderia cepacia, Serratia marcenscens,
Nocardia spp, Aspergillus spp, etc).[2,4]

Most patients are diagnosed between two and
three years of age, when they develop clinical
symptoms of severe, recurrent infectious
complications that mainly affect the lungs
(79%), lymph nodes (53%), liver (27%) and
skin. 42%) [3]. But clinically, the disease can
begin later, even in adulthood, with
polymorphic clinical manifestations.

The diagnostic  criteria  for  chronic
granulomatous disease have been defined by
the European Society for  Primary
Immunodeficiencies [10]. So, definitive
diagnosis ve stable in male or female patient
with abnormal NBT or respiratory burst in
activated neutrophils (less than 5% of
control) who has one of the following:

1) Mutation in gp91, p22, p47 or p67 phox

2) Absent mRNA for one of the above
genes by northern blot analysis

3) Maternal cousins, uncles or nephews
with an abnormal NBT or respiratory burst
[10]

In the same patient, the possible diagnosis
will be established if he presents:
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2) granuloame difuze in tractul respirator,
gastrointestinal sau urogenital,

3) esecul cresterii si hepatosplenomegalie sau
limfadenopatie [10].

Managementul BGC se concentreaza pe
profilaxie, depistarea precoce a infectiilor acute
si tratamentul agresiv al complicatiilor [9].

Trimetoprim-sulfametoxazol (TMP-SMZ)
este antimicrobianul de electie pentru profilaxia
in BGC datorita spectrului larg de activitate,
inofensivitatea pentru flora gastrointestinala si
concentratia selectiva in  neutrofile [2].
Itraconazolul este remediul de prima intentie
pentru profilaxia infectiei fungice [5,7].

In pofida masurilor profilactice, pacientii cu
BGC pot prezenta infectii severe cu pericol
pentru viata [9].

Valorile semnificativ crescute ale PCR si/sau
VSH sugereaza prezenta unei infectii oculte
[9]. Tratamentul acestor infectii necesita sa fie
prompt si agresiv cu remedii antibacteriene si
antifungice parenterale timp de cateva
saptamani, iar terapia orala ulterioara va
continua luni de zile [2,7,9].

Singurul tratament etiopatogenetic al BGC
este transplantul de celule stem, care va induce
o remisie stabild, eradicarea infectiilor
preexistente s1 a leziunilor inflamatorii cronice,
va ameliora cresterea si pronostic [1,9].

De mentionat, cd BGC necomplicatd nu este
consideratd o indicatie pentru transplant, dar
este o metodd de electie pentru pacientii cu
infectii severe recurente, in pofida profilaxiei
corecte, cu insuficiente poliorganice sau
complicatii inflamatorii severe [1,9].

Astfel, tratamentul profilactic pe durata vietii
are o importantd majora In managementul
pacientilor cu BGC [1,10]. Datorita acestei
terapii prognosticul si calitatea vietii pacientilor
cu BGC s-au ameliorat considerabil in ultimii
ani, s-a redus esential incidenta infectiilor
severe, iar speranta la viata este raportatd la 40
de ani [1,10].

1) Deep seated infection (liver, perirectal
or lung abscess; adenitis; or osteomyelitis)
due to staphylococcus, serratia marcescens,
candida or aspergillus;

2) Diffuse granulomata in respiratory,
gastrointestinal or urogenital tracts;

3) Failure to thrive and
hepatosplenomegaly or lymphadenopathy
[10].

The focus is on prevention, early detection
of acute infection, and aggressive treatment
of complications. [9].

Trimethoprim-sulfamethoxazole (TMP-
SMZ) is the antimicrobial agent of choice for
the prevention of CGD because of its broad
spectrum of activity, inactivity against
gastrointestinal ~ flora, and  selective
concentration in neutrophils. [2].
Itraconazole is the first choice for lifelong
prophylaxis of fungal infection [5,7].

In spite of prophylactic measures severe
life-threatening infections may occur in CGD
patients at any time [9].

Significant elevation in CRP (c-reactive
protein) and/or ESR (erythrocyte
sedimentation rate) suggests research for
occult infection [9]. Treatment of acute
infection should be aggressive, patients will
receive parenteral antibiotics for several
weeks, and oral therapy continued over
months [2,7,9].

The only definitive treatment for CGD is
stem cell transplantation [1], which results in
sustained remission, improved survival and
growth, and elimination of pre-existing
infections and chronic inflammatory lesions.
[1,9]. However, uncomplicated CGD is not
considered an indication for HSCT; on the
contrary, it may be most useful in patients
with recurrent severe infections despite
prophylactic therapy, organ dysfunction, or
severe inflammatory complications. [1,9].

Thus, life-long prophylactic treatment is
of major importance [1,10], thanks to this
therapy the prognosis and quality of life of
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PREZENTAREA CAZULUI CLINIC

Pacientul P.B., de sex masculin, cu varsta de 6
luni, s-a prezentat cu acuze la infectii severe
recidivante.

Antecedente personale: copilul nascut de la a
treia sarcind la termen, cu greutatea corporala de
3700 g. Sarcina a evoluat pe fondal de
pielonefrita acutd la mama la 20 si 30 de
saptamani de gestatie cu administrarea
tratamentului antibacterian. Istoricul familial
agravat prin prezenta epizoadelor recurente de
furunculoza la bunicul si unchiul pacientului din
partea mamei si decesul matusei bolnavului la
varstd fragedd din cauza complicatiilor
infectioase.

Pacientul a fost vaccinat doar cu HVB 0 in
maternitate, celelalte vaccinuri nu au fost
administrate din motivul infectiilor recurente.
Baiatul a fost alimentat natural primele 2 luni de
viatd, ulterior — cu formuld adaptata.

Istoricul bolii. Perioada neonatald a fost
complicatd cu piodermita la  nastere,
bronhopneumonie acuta bilaterala, osteomielitd
acuta (labele piciorului, antebratul stang) si
septicemia stafilococicd la a 15 zi de viatd. Pe
fondal de tratament antibacterian combinat,
copilul a prezentat episoade repetate de
reinfectie stafilococica, osteomielitd
hematogena cu dezvoltarea cicatricilor pe
ambele picioare si In regiunea antebratului
stang. La varsta de 2 luni a fost depistata infectia
CMV acuta (ADN pozitiv in sange si urina),
care a necesitat administrarea tratamentului
antiviral cu Valganciclovir. S-a administrat si
imunoglobulina umana antistafilococica pentru

patients with CGD have been considerably
improved in recent years, the incidence of
severe infections has been considerably
reduced, and patients on average survive at
least 40 years [1,10].

CLINICAL CASE PRESENTATION

We present the case of a 6-month-old
male child who was referred to the Rare
Disease Center, Institute of Mother and
Child Healthcare with history of severe
recurrent infections.

Past life history. The child was born from
the third full-term pregnancy, weighing
3700 gr. During pregnancy, the mother
suffered from acute pyelonephritis at 20 and
30 weeks of gestation with the
administration of antibacterial treatment.
The family history was positive for recurrent
furunculosis in childhood in the child’s
grandfather and uncle on the mother's side.
The child's aunt died at an early age due to
infectious complications. The child received
only HVB vaccine in maternity ward due to
early infectious complications. Breastfed 2
months, then with adapted formula.

History of the disease. The neonatal
period was complicated by pyoderma at
birth, acute bilateral bronchopneumonia,
acute osteomyelitis (of the right and left
legs, left forearm) and staphylococcal
septicemia on the 15th day.

Against the background of treatment,
recurrences of skin septicemia with scarring
on both feet and left forearm appeared.
Acute CMV infection with high replication
titers in urine and blood was detected.
Antiviral treatment with Valganciclovir was
started.

Antistaphylococcal immunoglobulin was
administered to enhance the immune
response.
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a facilita raspunsul imun. Hemoleucograma
efectuatd la acel moment a evidentiat o anemie
usoard (Hb=92g/l, Er=3x10'%1) si devierea
formulei leucocitare spre stanga (nesegmentate
9%).

La varsta de 4 luni pacientul suportd un
episod repetat de bronhopneumonie bilaterala,
abcese multiple ale fetei (nas, pleoapa
inferioara, ureche), osteomielita oaselor faciale
cu defect de sept nazal si limfadenita purulenta
locala.

Copilul a necesitat tratamentul chirurgical al
focarelor purulente, iar examenul bacteriologic
al continutului abceselor a identificat
Stafilococus epidermidis si  Enterobacter
aerogenis. Hemoleucograma a evidentiat o
anemie de grad moderat (Hb=88g/I,
Er=2,8x1012/1, Ht=30,1%), leucocitoza cu
neutrofilie (L=30,1x10%1, segmentate=42%,
nesegmentate=13%), VSH majorat (36mm/ora).

Pe fondal de tratament antibacterian
combinat (Vancomicina si Meropenem) la
varsta de 5 luni pacientul dezvoltd limfadenita
acutda a regiunii fetei, complicata cu
adenoflegmon in zona retromandibulara pe
dreapta, provocata de Klebsiella pneumoniae,
care a necesitat interventie chirurgicala cu
drenarea abcesului.

Testele de laborator au identificat anemie
(Hb=107 g/l), leucocitoza (39,2x10%I) cu o
crestere a nesegmentatelor (14%) si un VSH
crescut (27 mm/ora).

Radiografia cutiei toracice a evidentiat
sechele ale bronhopneumoniei bilaterale cu
rezorbtie incompletd si  reactia pleurel
interlobare orizontale pe dreapta. Largirea
mediastinului neomogen bilateral cu accent pe
dreapta pe contul timusului.

Examenul histopatologic al ganglionilor
limfatici a evidentiat proces inflamator acut
purulent, necrotico-disctructiv Si
microabcedant, cu abcese reticulo-epiteliale
acute si aspecte de reactie inflamatorie celulara
atipica.

The blood count showed mild anemia
(Hb=92g/I1, Er=3x10*?/1) and left shift of
leucocyte formula (immature
neutrophils=9%).

At the age of 4 months, the patient
presented with bilateral bronchopneumonia,
multiple abscesses of the face (nose, lower
eyelid, ear), osteomyelitis of the facial bones
with nasal septum defect, and local purulent
lymphadenitis.

Surgical treatment of purulent foci was
performed, and bacteriological examination
of the contents revealed Stafilococus
epidermidis and Enterobacter aerogenes.

In the blood count, moderate anemia
(Hb=88g/I, Er=2.8x1012/l, Ht=30.1%),
leukocytosis with neutrophilia, left shift of
leucocyte formula (Leu=30.1x10,
segmented=42%, bands=13%), increased
ESR (36mm/hour) were found.

Against the background of combined
antibacterial treatment (Vancomycin and
Meropenem), at the age of 5 months, the child
developed acute lymphadenitis of the facial
region, complicated by adenophlegmon in
the right retromandibular region, caused by
Klebsiella pneumoniae, which required
repeated surgical intervention with drainage
of the abscess.

Laboratory tests identified mild anemia
(Hb=107 g/l), leukocytosis (39.2x10%1) with
an increase of band cells (14%), and a high
erythrocyte sedimentation rate (27mm/hour).

The chest X-ray revealed the sequelae of
bilateral bronchopneumonia with incomplete
resorption, the reaction of the interlobular
pleura on the right, and thymomegaly on the
right.

The histopathological examination of the
Ilymph nodes revealed necrosis and a
destructive inflammatory process, with acute
reticule-epithelial abscesses and aspects of
an atypical cellular inflammatory reaction.

Clinical exam. At the time of
examination, the child's condition was good.
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Examenul fizic. La momentul examinarii,
starea  pacientului era  satisfacatoare.
Dezvoltarea fizicd si neurologicd a copilului
corespundea varstei (M - 7,2 kg (P27, -0,6z), T=
66 cm (P27, -0,61z), PC=42 cm (P9, -1,3z).
Semnele vitale corespundeau valorilor de varsta:
FR = 32/minut, FCC=125 b/minut, SaO2= 98%.
Tegumentele palide, cu cicatrici multiple
postabces/postoperator in regiunea nasului, a
obrazului stdng, submandibular si a ambelor
picioare. Examenul clinic detailat al sistemelor
si organelor nu a evidentiat alte particularitati.

Examenul ultrasonografic al organelor
interne a identificat hepatomegalie usoara si
modificari reactive in splind si pancreas.

Hemoleucograma a relevat o crestere
moderata a nesegmentatelor (10%, norma fiind
1-6%), cresterea valorilor ASAT -51,1U/I (N=0-
43U/1) si ALAT - 48,9U/I (N=0-40U/L). In
coprograma s-a identificat reactia pozitivd la
sange occult, desi calprotectina fecald - fara
devieri patologice (97,7mg/g, valori normale O-
200mg/q).

Luand in consideratie prezenta infectiilor
severe recidivante cu localizare multipla, care
necesitd tratament antibacterian combinat de
lungd durata, precum si istoricului familial
agravat, a fost realizata testarea sistemului imun
in Laboratorul de Alergologie si Imunologie
Clinicd al Universitatii de Stat de Medicind si
Farmacie ,Nicolae Testemitanu”. Testele
imunologice au relevat subseturi de limfocite
crescute: nivelul absolut de CD3 -10,076
(N=2,2-6,4x10%ul), CD4 - 4,673 (N=), CD8-
4,956, imunoglobulinele nu au prezentat
modificari esentiale (tab. 1).

Tabelul 1. Datele imunologice ale pacientului
in dinamica

Physical and mental development
corresponds to age (Weight= 7.2 kg (per27, -
0.6 z), Length = 66 cm (per27, -0.61z), Head
Circumference=42 cm (per 9, -1.3z), vital
signs: RR= 32/minute, HR=125 b/minute,
Sa02= 98%.

Pale skin with scars from past lymphadenitis,
osteomyelitis, and abscesses on the face,
nose, submandibular region, and left leg
region. No other abnormalities were seen
during the general examination.

The lab exam revealed a moderate
increase of bands cells in the blood count

(10%), and increased values of AST
(51.1U/1) and ALT (48.9U/) in the
biochemical examination.

Abdominal ultrasound identified mild

hepatomegaly and reactive changes in the
spleen and pancreas. The stool test revealed
a positive fecal occult blood test. Fecal
calprotectin - without pathological deviations
(97.7mg/g, normal range 0-200mg/qg).

Taking into account the presence of severe
recurrent infections with multiple locations,
which  require  long-term  combined
antibacterial treatment, as well as the positive
family history, the immune assessment tests
were made in the Laboratory of Allergology
and  Clinical Immunology, = SUMF
“N.Testemitanu”.

Immunological tests revealed increased
lymphocyte subsets (absolute level of CD3,
CD4, CD8), and immunoglobulins showed
no essential changes (tab.1).

Table 1. Patient’s immunological data

Parametrii imunologici, Valori de referinta 6 luni lan 2 ani
un.m.

CD3, (%) 45-79% 73,1 56,9 56,99

CD3, (abs) 2,2-6,4 x10° pl 10, 076 3,651 2,71

CD4 (%) 36-61% 33,86 34,83 30,94
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CD4, abs 1,7-4,6 x10° pl 4,673 2,235 2,71
CDS, (%) 6-34% 35,91 19,65 2417
CDS, abs 0,72-2,49 x10° pl 4,956 1,261 2,11
CD16, (%) 6,2-18.2% 6,08 3,82 5,64
CD16,abs 0,04-0,0 x10° pl 0,839 0,245 0,74
CD19, (%) 19-31% 18,39 36,47 31,7
CD19, abs 0,5-1,5 x10° pl 2,551 2,340 2,77
[IR(CD4°/CD8") 1,2-3,5 0,94 1,77 1,28
IgA, g/l 0,09-1,72 1,26 0,27 1,13
IgM, g/l 0,15-1,73 1,46 0,81 5,3
19G, g/l 32-12,8 10,03 9,30 9.4
IgE, Ul/ml 0-40 31,6 23,3 488

Cercetari activitatii fagocitare au evidentiat
testul NBT pozitiv (lipsa celeulelor NBT-
pozitive), numadrul si indexul fagocitar — fara
devieri patologice (tab. 2).

Tabelul 2. Testarea functiei fagocitare

Additional immunological investigations
revealed a pathological function of NADPH-
oxidase (negative NBT test), number and
phagocytic index - without pathological
deviations (table 2).

Table 2. Phagocytic function testing

Indicii Valori de referinta Rezultat
Parameter References Result
Numarul fagocitar (%)
63,7-90,1 81
Fagocyte (%)
Index fagocitar (unitati celul
1,9-7,3 5,99
Fagocyte index (cells)
NBT-test (unitéti celulare
/ 0,1-0,15 0
NBT-test (nu sunt celule NBT-pozitive)

S-a efectuat examenul molecular-genetic
realizat de compania Invite (SUA), gratie

To confirm the final diagnosis, a molecular
genetic study was conducted by Invitae

colaborarii  internationale si  contributiei | (USA) thanks to international cooperation
Programului  Global Genetic Sequencing | and the contribution of the Primary
Program for Primary Immunodeficiency, | Immunodeficiency = Genetic  Sequencing

sustinut de catre JMF (SUA). Gratie acestei
colaborari a fost posibila identificarea unei
mutatii noi in gena hemizigota CYBB
(c.1241C>A  (p.Thr414Lys)), responsabila
pentru dereglarea functiei proteinei CYBB.

Program of the Jeffrey Modell Foundation.

A new mutation in the hemizygous CYBB
gene (c.1241>A (p. Asp396Glu) responsible
for impaired function of the CYBB protein
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Rezultatele analizei complexe clinice,
paraclinice si molecular-genetice la
confruntarea cu postulatele ESID denota ca
diagnosticul final este boald granulomatoasa
cronicd X-lincata de tip recesiv.

Confirmarea diagnosticului de BGC a
argumentat initierea terapiei profilactice cu
Sulfametoxazol-Trimetoprim in dozd de 5
mg/kg/zi si Itraconazol in dozd de 5 mg/kg
zilnic.

Pacientul este regulat monitorizat de catre
specialisti cu evaluarea clinico-paraclinica
riguroasd. Frecventa episoadelor de infectii
acute au scazut semnificativ: in perioada de
observatie, pacientul a suportat o laringita acuta
si 0 bronhopneumonie acuta cu evolutie medie.

DISCUTII

BGC este o patologie genetica a sistemului
imunitar, implicind functia oxidativd a
fagocitului cu complicatii infectioase recurente
[7]. Defectul NADPH-oxidazei respiratorii
determind susceptibilitatea catre infectii severe
bacteriene si fungice in primii ani de viata, Insa
debutul in perioada neonatala este foarte rar.

Astfel, Miladinovic M si coaut (2021),
analizand incidenta manifestarilor neonatale ale
bolii cronice granulomatoase la nou-nascuti, au
identificat doar 24 de cazuri cu primele
manifestari clinice pana la varsta de 6
sdptamani, dintre care 4 copii au avut semne
clinice ale bolii deja in timpul nasterii [3]. La
pacientul prezentat in studiul primele
manifestari clinice de piodermitd au fost
prezente la nastere si au evaluat rapid catre
septicemie la varsta de 15 zile.

Similar cu pacientul prezentat, afectarea
sistemului respirator, a pielii si ganglionilor
limfatici predomind in datele literaturii, semne
clinice ale BGC fiind foarte polimorfe [1,4,8].

De mentionat ca in tarile endemice de
tuberculoza, primele complicatii apar precoce
dupa vaccinarea cu vaccinul viu atenuat BCG si
sunt cauzate de M.tuberculosis [8].

In cazul prezentat copilul nu a fost vaccinat
cu vaccinul BCG, avind piodermita la nastere,

confirmed the of X-linked

recessive CGD.

diagnosis

The child started prophylactic therapy with
Sulfamethoxazole-Trimethoprim at a dose of
5 mg/kg and Itraconazole at 5 mg/kg daily.

The child is under the regular supervision of
specialists. Episodes of acute infections
decreased  significantly:  during  the
observation period, the patient suffered from
acute laryngitis and acute bronchopneumonia
of moderate severity.

DISCUSSION

CGD is a rare inborn defect of immunity
caused by a genetic dysfunction of phagocytes
with recurrent life-threatening infections [7].

The NADPH oxidase defect of phagocytes
leads to the appearance of severe bacterial and
fungal infections in the first years of life, but
very rarely the onset is in the neonatal period.

Thus, Milica Miladinovic and colleagues
analyzed bibliographic sources regarding the
incidence of neonatal manifestations of
chronic granulomatous disease in newborns
(2021). They identified only 24 cases with
the first clinical manifestations up to 6 weeks,

of which 4 children were already
symptomatic at birth [3].
The child presented in the study

demonstrated the first clinical manifestations
of pyoderma from birth, which rapidly
evaluated to septicemia at 15 days of age.

As in the presented patient, according to
the literature, affection to the respiratory
system, skin and lymph nodes prevails, and
clinical signs are very polymorphic [1,4,8].

It should be noted that in countries
endemic  for tuberculosis, the first
complications occur early after vaccination
with a live attenuated BCG vaccine and are
caused by M. tuberculosis [8].

In our case, the child was not vaccinated
with the BCG vaccine, having pyoderma at
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agentii cauzali la el fiind alte bacterii catalazo-
pozitive, precum stafilococul si enterobacter.

Datorita heterogenitatii manifestarilor clinice
diagnosticul BGC, conform datelor literaturii, se
stabileste 1n primii doi-trei ani de viata. La copii
cu manifestdri neonatale identificati In studiul
Miladinovic M si couaut. diagnosticul a fost
stabilit Tn mediu la varsta de 8 luni [3].
Investigatiile efectuate 1n Laboratorul de
Alergologie si Imunologie al USMF au permis
si In cazul pacientului nostru si stabilim
diagnosticul precoce, la varsta de 6 luni.

Integrarea in Programul International de
Secventiere Genetica de ultima generatie pentru
imunodeficientd  primarda  ne-a  permis
confirmarea diagnosticul molecular-genetic cu
depistarea mutatiei genei hemizigote CYBB
care codificd subunitatea gp91phox a NADPH-
oxidazei si este responsabilda pentru forma
recesiva X-lincatd a bolii, cea mai frecventa

forma descrisa in literatura de specialitate
[1,6,8].

Conform surselor bibliografice studiate,
cunoasterea tipului mutatiei si aplicarea terapiei
profilactice antimicrobiene/antifungice pe viata,
permite sd reducem considerabil rata
complicatiilor infectioase si sa amelioram
calitatea si speranta vietii pacientilor [6,9].
Similar si in cazul pacientului B.P., frecventa si
severitatea infectiilor s-a micsorat esential in
perioada supravegherii pe fon de tratament
preventiv antibacterian si antifungic zilnic.

Insa, numarul foarte mic de pacienti cercetati
cu debut neonatal al BGC nu ne permite sa
presupunem prognosticul pentru pacientul.

Acest fapt si posibilitatea aparitiei procesului
infectios pe fon de terapia de preventie, creste si
mai mult importanta supravegherii periodice
permanente.

CONCLUZII

birth, the pathogens that caused clinical
manifestations were other catalase-positive
bacteria, such as staphylococci and
enterobacteria.

Due to the heterogeneity of clinical
manifestations, the diagnosis of BGC
according to literature data is established in
the first two-three years of life. In children
identified by Milica Miladinovic with
neonatal manifestations - on average it was
established at 8 months [3].

Thanks to the collaboration with the
Laboratory of Allergology and Immunology,
SUMF “Nicolae Testemitanu”, the diagnosis
was also established early in the case of our
patient, at the age of 7 months.

Participation in the International Genetic
Sequencing Program and molecular genetic
testing of the patient made it possible to
confirm the final diagnosis. A hemizygous
mutation of the CYBB gene encoding the
gp91phox subunit of NADPH oxidase and
responsible for the X-linked recessive form
of the disease, most frequently described in
the literature, has been identified. [1,6,8].

According to the studied bibliographic
sources, knowledge of the type of mutation
and lifelong use of prophylactic
antimicrobial/antifungal therapy can
significantly reduce the incidence of
infectious complications, and improve the
quality and life expectancy of patients [6,9].

Similarly, in our patient, the frequency
and severity of infections decreased
significantly during the observation period
against the background of daily antibacterial
and antifungal prophylactic treatment.

However, the very small number of
patients studied with neonatal onset of CGD
does not allow us to suggest a prognosis for
our patient.

This fact and the possibility of
maintaining the infectious process even
against the background of prophylactic
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Patologia sistemului  fagocitar trebuie
suspectatd la toti copii cu infectii severe
recurente ale pielii, oaselor si  ganglionilor
limfatici. Terapia antibacteriana si antifungica
profilactica pe viata amelioreazad semnificativ
prognosticul si calitatea vietii pacientilor cu
BGC, iar monitorizarea clinico-imunologica
este un element cheie pentru identificarea
precoce a  complicatiilor  infectioase.
Aprofundarea cunostintelor medicilor despre
BGC va contribui la diagnosticul mai precoce,
la initierea timpurie a terapiei si la scaderea ratei
mortalitatii.

therapy further increases the importance of
continuous periodic monitoring.

CONCLUSIONS

Pathology of the phagocytic system should
be suspected in all children with severe
recurrent infections of the skin, bones, and
lymph nodes.

Lifelong  prophylactic  antibiotic and
antifungal therapy significantly improve the
prognosis and quality of life of patients with
CGD, but continuous monitoring remains
very important.

Increasing the knowledge of doctors about
the disease will contribute to earlier
diagnosis, earlier initiation of therapy, and a
decrease in mortality.

Cuvintele-cheie: boala  granulomatoasa
cronicd, copii, NBT test, defectul NADPH
oxidazei, testare molecular-genetica.

Key words: chronic granulomatous disease,
children, NBT test, NADPH oxidase defect,
molecular-genetic testing.
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REZUMAT

Imunodeficienta variabilda comuna (CVID)
este o forma rard de imunodeficienta primara,
care implica diferentierea defectuoasa a
celulelor B in celule plasmatice, cu nivele
scazute de imunoglobuline. CVID se
caracterizeazd prin infectii sino-pulmonare
cronice/recurente severe, tulburari autoimune,
boala granulomatoasd si risc sporit de
malignitate. Majoritatea pacientilor cu CVID
sunt diagnosticati in decada doi-trei de viata,
desi 1/3 din toti pacientii cu CVID, conform
datelor din registrul ESID, au varsta de 8-10
ani. Prezentam cazul unei paciente adulte
confirmate cu diagnosticul CVID la varsta de
54 ani, dupa ce a suportat episoade repetate de
infectii severe cu localizare variata. Initierea
tratamentului substitutiv cu imunoglobulina
intravenoasa, a redus semnificativ
complicatiilor infectioase si a necesitdtii in
utilizarea antibioticelor.

INTRODUCERE

CVID este 0 maladie cu mai multe fatete
caracterizata prin heterogenitate genetica,
imunologicd si clinicd marcatd. Tulburarea
este asociatd cu un spectru larg de manifestari
clinice, care au ca rezultat intirzierea

LATE DIAGNOSIS OF PRIMARY
IMMUNODEFICIENCY

Turcu Oxanal?, Andries Lucial, Revenco
Ninel'? Elena Dolapciu®?

!Department of Pediatrics and Laboratory
of Allergology and Clinical Immunology,
State University of Medicine and
Pharmacy “Nicolae Testemitanu”,
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ABSTRACT

Common variable immunodeficiency (CVID)
is a rare form of primary immunodeficiency
disorder that involves defective differentiation
of B lymphocytes into plasma cells with low
levels of immunoglobulins. CVID is
characterized by severe chronic/recurrent
sinopulmonary infections,  autoimmune
disorders, granulomatous disease, and
increased risk of malignancy. Most CVID
patients are diagnosed in their second to third
decade of life, although 1/3 of all CVID
patients, according to data from the ESID
registry, are aged 8-10 years. We present the
case of an adult patient confirmed with the
diagnosis of CVID at the age of 54, after
repeated episodes of severe infections with
varied localization. The initiation of
substitution treatment with intravenous
immunoglobulin significantly reduced the
infectious complications and the need for the
use of antibiotics.

BACKGROUND

CVID is a multifaceted disease characterized
by marked genetic, immunological, and
clinical  heterogeneity. The  disorder s
associated with a broad spectrum of clinical
manifestations  resulting in  significant
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semnificativda a diagnosticului, tratament
incorect si cresterea mortalitdtii si morbiditatii.
Conform criteriilor de diagnostic revizuite ale
Societdtii Europene pentru Imunodeficiente
(ESID) din 2014, a fost sugerat ca diagnosticul
de CVID sa fie stabilit dupa varsta de 4 ani si
dupa excluderea deficitului de limfocite T
(CD4 scazut: <300 celule pentru varsta 2-6 ani,
<250 celule pentru 6-12 ani, <200 celule
pentru >12 ani; CD4 naiv scazut (CD45RA+):
<25% pentru varsta 2-6 ani, <20% pentru 6-16
ani, <10% pentru varsta peste 16 ani; absenta
proliferarii celulelor T) si a deficitului
secundar de anticorpi. Nu exista semne clinice
specifice sau un test patognomonic pentru
CVID. Astfel, ca in prezent sunt propuse
criterii de diagnostic ESID pentru definirea
CVID [6].

CVID probabil

Pacient de sex masculin sau feminin care are o
scadere marcata a IgG (cel putin 2 SD sub
media pentru varstd) si o scddere marcata a cel
putin unuia dintre izotipurile IgM sau IgA si
indeplineste toate urmatoarele criterii:

1) debutul imunodeficientei dupa varsta de 2
ani,

2) absenta izohemaglutininelor si/sau raspuns
slab la vaccinuri (<70% din valoarea
normalad legata de varstd),

3) au fost excluse cauzele definite de
hipogammaglobulinemie.

CVID posibil

Pacient de sex masculin sau feminin care are o

scadere marcatd (cel putin 2 SD sub media

varstei) a unuia dintre izotipurile majore (IgM,

IgG si IgA) si indeplineste toate urmatoarele

criterii:

1) debutul imunodeficientei dupa varsta de 2
ani,

2) absenta izohemaglutininelor si/sau raspuns
slab la vaccinuri (<70% din valoarea
normala legatd de varstd),

3) au fost excluse cauzele definite de
hipogammaglobulinemie.

Astfel, CVID este un diagnostic de excludere.

diagnostic delay, incorrect treatment and
increased mortality and morbidity. According
to the 2014 European Society for
Immunodeficiencies (ESID) revised
diagnostic criteria, CVID has been suggested
to be diagnosed after the age of 4, and after T
cell deficiency (low CD4: <300 cells for 2-6
years, <250 cells for 6-12 years, <200 cells for
>12 years; low naive CD4 (CD45RA+): <25
percent for 2 to 6 years, <20 percent for 6 to
16 years, <10 percent for over 16 years of age;
absent T cell proliferation) and secondary
antibody deficiency are ruled out. There is no
specific clinical feature or laboratory test
characteristic for CVID and currently ESID
diagnostic criteria for definition of CVID are
proposed [6].
Probable CVID
Male or female patient who has a marked
decrease of IgG (at least 2 SD below the mean
for age) and a marked decrease in at least one
of the isotypes IgM or IgA, and fulfills all of
the following criteria:
1) onset of immunodeficiency at greater than
2 years of age,
2) absent isohemagglutinins and/or poor
response to vaccines (<70 percent of age-
related normal value),

3) defined causes of
hypogammaglobulinemia  have  been
excluded.

Possible CVID

Male or female patient who has a marked
decrease (at least 2 SD below the mean for
age) in one of the major isotypes (IgM, IgG
and IgA) and fulfills all of the following
criteria:

1) onset of immunodeficiency at greater than
2 years of age,

2) absent isohemagglutinins and/or poor
response to vaccines (<70 percent of age-
related normal value),

3) defined causes of hypogammaglobulinemia
have been excluded.

CVID is thus a diagnosis of exclusion.

CLINICAL CASE
Adult female patient of 54 years old, presented
with complaints of frequent chronic cough
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CAZ CLINIC

Pacienta adulta de 54 de ani, a prezentat acuze
la tuse cronica, frecventd cu expectoratii de
sputd purulentd, infectii respiratorii recurente
si alte infectii localizate care au necesitat
terapie antibacteriana orala, parenterald (2-3
cure de antibiotice pe an) si episoade repetate
de diaree.

Debutul episoadelor recurente de infectii este
la varsta de 33 de ani cu infectii respiratorii
repetate cu evolutie indelungata. Tusea cronica
zilnicd cu expectoratii de sputd purulentd a
persistat din 2018. In acelasi an pacienta a fost
internatd cu otitd purulentd, complicata cu
abces intracerebral temporo-parietal pe stanga
si edem cerebral care a necesitat tratament
antibacterian combinat intravenos.

Anterior de varsta de 33 de ani, pacienta
raporteaza unele infectii, dar fard episoade
severe si nici semne persistente precum tusea
cronica.

Istoricul familial este important, cu moartea
prematurd atat parintilor, cat si a doi frati,
determinate de diferite tipuri de malignitate
(tumori gastrice si pulmonare).

[zolarea fortatd si masurile de igiena sporite n
timpul pandemiei COVID-19 au fost
favorabile pacientei, deoarece in aceasta
perioadd s-a redus semnificativ numarul
episoadelor infectioase.

Un nou episod de infectie severa cu polipoza
bilaterala, sinuzita purulentd, bronsita
obstructiva si o exacerbare a pielonefritei
cronice cu micronefrolitiazi a necesitat
spitalizarea pacientului.

Pe parcursul acestei internari pacientul a fost
supus bronhoscopiei, tomografiei
computerizate a cutiei toracice si craniului.

Bronhoscopia cu fibre optice flexibile a
identificat  bronsiectazii  bilaterale  si
endobronsitd  severd. Bronsiectaziile 1in
segmentele bazale ale pldmanilor a fost
confirmatda pe TC toracic. TC cerebrald a

with expectorations of purulent sputum,
recurrent respiratory and other localized
infections that required oral, parenteral
antibacterial  therapy (2-3 courses of
antibiotics a year) and repeated episodes of
diarrhea.

The onset of recurrent episodes of infections
is at the age of 33 years with repeated
respiratory  infections  with  protracted
evolution. Daily chronic cough with
expectorations of purulent sputum persisted
since 2018. In the same year patient was
hospitalized with purulent otitis, complicated
with intracerebral left temporo-parietal
abscess and cerebral edema that required
intravenous combined antibiotic treatment.
Before the age of 33, patient reports some
infections, but no severe episodes, and no
persistent signs like chronic cough.

Family history is important, with premature
death of both parents and two brothers from
different types of malignancy (gastric and lung
tumors).

The forced isolation and increased hygiene
measures during the COVID-19 pandemic
were favorable for the patient because the
number of infectious episodes was
significantly reduced.

A new episode of severe infection with

bilateral  polypous, purulent  sinusitis,
obstructive bronchitis, and an exacerbation of
chronic pyelonephritis with
micronephrolithiasis required patient
hospitalization.

During this hospitalization, the patient

underwent bronchoscopy, chest and brain
computed tomography.

Flexible fiberoptic bronchoscopy identified
bilateral bronchiectasis and severe
endobronchitis. Bronchiectasis in the basal
segments of the lungs was confirmed on chest
CT. Brain CT revealed chronic pansinusitis,
chronic left otomastoiditis.

At the beginning of 2022, the patient suffered
an episode of diarrhea with marked weight loss
(4 kg for one week), being diagnosed with
pancreatitis. In the following 6 months, the
patient had three infectious episodes that
required antibacterial treatment: exacerbation
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evidentiat pansinuzitd cronicd, otomastoiditd
cronica pe stanga.

La inceputul anului 2022, pacienta a suferit un
episod de diaree cu scadere marcata in greutate
(4 kg timp de o saptamana), fiind diagnosticata
cu pancreatitd. In urmitoarele 6 luni, pacienta
a suportat trei episoade infectioase care au
necesitat tratament antibacterian: exacerbarea
sinuzitei maxilare cronice si doud exacerbari
ale bronsiectaziilor, inclusiv un episod sever
care a necesitat spitalizare.

Examenul clinic a identificat parametrii vitali
si antropometrici in variatiile normei, cu
exceptia excesului ponderal de 80 kg si un
IMC de 29,41 kg/m?. Piele palida, uscati cu
turgor si elasticitate satisfacdtoare si tesut
adipos subcutanat bine dezvoltat. Ganglionii
limfatici nu erau palpabili. Tonus muscular
normal, sistem osteoarticular fara
particularitati.

Pacienta prezenta respiratie nazala dificila cu o
durata indelungata. Cutia toracica Simetric
distinsa s1 retractii intercostale usoare.
Auscultarea toracelui a evidentiat respiratie
atenuatd bilateral, cu crepitatii in special
insegmentele bazale. Zgomotele cordului erau
clare si ritmice. Abdomenul moale, suplu si
indolor la palpare, ficatul cu dimensiuni usor
crescute, pana la 2 cm sub rebordul costal
drept, splina la rebord. Scaunul la momentul
evaluarii era normal.

Pacienta a efectuat bronhoscopii repetate care
au identificat constant endobronsita purulenta.
In pofida bronsiectaziilor bilaterale si a
endobronsitei severe, functia pulmonara la
spirometrie a fost normala.

Hemoleucograma si examenul biochimic au
fost normale, cu exceptia unei dislipidemii
usoare (colesterol — 214 mg/dL, colesterol
HDL — 35 mg/dL, colesterol LDL 165 mg/dL,
trigliceride — 152 mg/dL) si glucoza serica usor
crescuta (6,7 mmol/L).

Cultura de sputd nu a identificat infectie sau
colonizare cronica, singurul germen de cultura
a fost Str.pneumoniae.

of chronic maxillary sinusitis and two
exacerbations of bronchiectasis, including a
severe episode that required hospitalization.
The clinical examination identified vital signs
within the norm, but with an excessive weight
of 80 kg and a BMI of 29.41 kg/m?. Pale, dry
skin and maintained skin turgor and elasticity
with well-developed subcutaneous adipose
tissue. Lymph nodes were not palpable.
Normal muscle tone, osteoarticular system
without particularities.

Patient had difficult nasal breathing, reported
for long time. Symmetrical distended chest,
and slight intercostal retractions. Auscultation
of the chest revealed decreased air-entry
bilaterally, especially at the bases. There were
fine end-inspiratory crackles at both bases.
Sounds of the heart were clear and rhythmic.
Abdomen was soft, supple, and painless to
palpation, the liver was lightly increased, up to
2 cm below the right rib edge, spleen to edge.
The stool at the moment of the evaluation was
normal.

Patient underwent repeated bronchoscopies
that constantly identified purulent
endobronchitis. Despite bilateral
bronchiectasis and severe endobronchitis, the
lung function test was normal.

The blood count and biochemical examination
were normal, with the exception of mild
dyslipidemia (cholesterol — 214 mg/dL, HDL
cholesterol — 35 mg/dL, LDL cholesterol 165
mg/dL, triglycerides — 152 mg/dL) and
borderline blood glucose test (6,7 mmol/L).
Sputum culture did not identified chronic
infection or colonization, the only cultured
germ was Str.pneumoniae.

The chest X-ray showed bilateral basal fibrosis
and pneumonia in the S5 segment on the right

(fig.1).
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Radiografia toracicd a evidentiat fibroza
bazala bilaterala si pneumonie in segmentul S5
din dreapta (fig.1).

Fig.1. Radiografia toracica: fibroza bazala si
pneumonie in segmentul S5 din dreapta

HRCT este cea mai sensibila si specifica
metoda neinvaziva de diagnosticare a bolilor
bronho-pulmonare cronice si in special a
bronsiectaziei, iar scanurile HRCT ale
pacientei noastre prezinta bronhii cu pereti
grosi, dilatate (fig. 2).

Fig.1. Chest X-ray: basal fibrosis and
pneumonia in the S5 segment on the right

HRCT is the most sensitive and specific non-
invasive method for diagnosing of chronic
broncho-pulmonary diseases and especially of
bronchiectasis. The HRCT scans of our
patient shows thick-walled, slightly ectatic
bronchi (fig. 2).

Fig. 2. HRCT: Boala bronho-pulmonara
cronica, bronsiectazii bilaterale preponderent
in segmentele bazale, semne de bronsiolita
infectioasa (S3, S4, S5 in dreapta, bilateral
bazal), hipertensiune pulmonara minima,
fibroza bazala bilaterala.

Diagnosticul diferenrial

Fig. 2. HRCT: Chronic broncho-pulmonary
disease, bilateral bronchiectasis mainly in the
basal segments, signs of infectious
bronchiolitis (S3, S4, S5 on the right, bilateral
basal), minimal pulmonary hypertension,
bilateral basal fibrosis.

Differential diagnosis
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Luand in considerare infectiile recurente cu
evolutie severa, identificarea modificarilor
pulmonare cronice (bronsiectazii), pacienta a
necesitat un diagnostic diferential intre fibroza
chistica, diskinezia ciliara, deficit de
antitripsina, boala reumatismala,
imunodeficienta secundara si primara.

Testul sudorii cu valori normale a exclus
diagnosticul de fibroza chistica. Valorile
normale ale NO nazal au exclud diagnosticul
de diskinezie ciliara. Deficitul de antitripsina a
fost, de asemenea, exclus prin cuantificarea
nivelului seric de alfa-1 antitripsina, care au
fost in limitele valorilor normale.

Pacienta a fost testata negativ pentru HIV.

In acest fel, pacienta a rimas cu suspiciune
inalta pentru imunodeficienta primard, desi
este 1n varsta adulta si debutul semnelor clinice
a fost tardiv.

Grupul de lucru clinic al ESID a dezvoltat 6
semne de avertizare pentru a promova
constientizarea imunodeficientei primare a
adultilor [https://esid.org/Working-
Parties/Clinical-Working-Party/Resources/6-
Warning-Signs-for-PID-in-Adults]:

1. Patru sau mai multe infectii care necesita
TAB in decurs de un an (otita, bronsita,
sinuzitd, pneumonie)

2. Infectii recurente sau infectii care necesita
terapie cu antibiotice prelungita

3. Doua sau mai multe infectii bacteriene

severe (osteomielita, meningita,
septicemie, celulita)
4, Douda sau mai multe pneumonii

demonstrate radiologic in decurs de 3 ani
5. Infectie cu localizare neobisnuita sau agent
patogen oportunist/atipic
6. IDP diagnosticata in familie.

Pacienta noastra a indeplinit 4 din aceste 6
semne: a avut infectii repetate tratate cu
antibiotice, mai mult de 2 pneumonii dovedite
radiologic in decurs de 3 ani si localizare
neobisnuitd a infectiei (mastoidita).

Infectiile pulmonare recurente si severe sunt o
caracteristica pentru evolutia mai multor tipuri

the recurrent
evolution, the

Taking into consideration
infections with  severe
identification of chronic lung changes
(bronchiectasis), the  patient  needed
differential diagnosis for cystic fibrosis, ciliary
dyskinesia, antitrypsin deficiency, rheumatic
disease, secondary and primary
immunodeficiency.
Normal sweat test excluded diagnosis of cystic
fibrosis. Normal values of nasal NO rulled out
the diagnosis of ciliary dyskinesia. Antitrypsin
deficiency was also excluded by quantifying
alpha-1 antitrypsin serum levels, which turned
out to be normal.

Patient was tested negative for HIV.

In this way, the patient remained with high

suspicion for primary immunodeficiency,

although she is an adult and the onset of
clinical signs was late.

Clinical Working Party of ESID developed 6

warning signs to promote the awareness of

adult primary immunodeficiency

[https://esid.org/Working-Parties/Clinical-

Working-Party/Resources/6-Warning-Signs-

for-P1D-in-Adults]:

1. Four or more infections
antibiotics within one year
bronchitis, sinusitis, pneumonia)

2. Recurring infections or infection requiring
prolonged antibiotic therapy

3. Two or more severe bacterial infections

requiring
(otitis,

(osteomyelitis, meningitis, septicemia,
cellulitis)
4. Two or more radiologically proven

pneumonia within 3 years
5. Infection with unusual
unusual pathogen
6. PID in the family.
Our patient fulfilled 4 of these 6 signs: she had
repeated infections treated with antibiotics,
more than 2 radiologically proven pneumonia
within 3 years and unusual localization of the
infection (mastoiditis).
Recurrent and severe lung infections are a
characteristic for the evolution of several types
of primary immunodeficiencies. Long-term
complication of chronic lung diseases is
bronchiectasis which can be associated with a
number of immunological diseases. For this

localization or
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de imunodeficiente primare. Complicatia pe
termen lung a bolilor pulmonare cronice sunt
bronsiectaziile care poate fi asociata cu o serie
de boli imunodeficitare. Din acest motiv, am
selectat cele mai frecvente imunodeficiente
primare care sunt asociate mai des cu
bronsiectazii, ca complicatii ale infectiilor
respiratorii recurente severe. Potrivit Chan E.
si coautorilor (2019), in cazul identificarii
bronsiectaziilor non-fibroza chistica,
diagnosticul diferential trebuie realizat intre
urmatoarele tipuri de imunodeficienta primara:
deficit de 1gG (Bruton-type, deficit selectiv al
subclaselor 1gG), deficit dobandit de IgG,
CVID), deficit selectiv de IgA, sindrom de
ataxie-telangiectazie, deficit de aderenta
leucocitara (boald granulomatoasd cronica),
hipergammaglobulinemie M [3].

Ca urmatoare ectapa a diagnosticului de
imunodeficienta primara, a fost evaluat nivelul
seric al imunoglobulinelor A, M, G, E.
Rezultatele acestui test au confirmat prezenta
unei imunodeficiente primare cu afectarea
productiei de anticorpi. Astfel, nivelul IgA a
fost zero, iar nivelul IgG a scazut semnificativ

(tab. 1).

Tabel 1. Valorile imunoglobulinelor serice
apreciate la pacienta

Parametrul, unitate Valoare
arameter, unit

IgA, g/l 0,0

IgM, o/l 0,3

1gG, g/l 3,1

IgE, Ul/ml 16
CH100, U/ml 69

Pentru  diagnosticul  diferential  intre
imunodeficienta umorala  primara  sau

combinata s-a efectuat imunofenotiparea, care
a evidentiat valori normale ale limfocitelor T si
B (tab. 2).

reason, we have selected the most common
primary immunodeficiencies that are more
frequently associated with bronchiectasis, as
complications of severe recurrent respiratory
infections. According to Chan E. and co-
authors (2019), in case of identification of
non-cystic  fibrosis  bronchiectasis, the
differential diagnosis must be made between
the  following  types of  primary
immunodeficiency: 1gG deficiency (Bruton-
type, selective deficiency of 1gG subclasses,
acquired deficiency of 1gG, CVID), selective

IgA deficiency, ataxia-telangiectasia
syndrome, leukocyte adhesion deficiency
(chronic granulomatous disease),

hypergammaglobulinemia M [3].

As the next step in the diagnosis of primary
immunodeficiency, the serum level of
immunoglobulins A, M, G, E was evaluated.
The results of this test confirmed the presence
of a primary immunodeficiency with the
impairment of antibody production. Thus, the
IgA level was zero, and the 1gG level markedly
reduced (tab. 1).

Tabel 1. Valorile imunoglobulinelor serice
apreciate la pacienta

Valori de referinta
rences

ue

0,4-2,3
0,4-2,3
7-16,0
0-100
30-75

In order to make the differential diagnosis
between primary humoral or combined
immunodeficiency, immunophenotyping
testing was performed, which revealed normal
values of T and B cells (tab. 2).
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Tab. 2. Testarea prin imunofenotipare a
pacientei

Parametrul, unitate Valoare

arameter, unit
Lymphocytes, abs

Lym T, abs

LymT, %

Lym T CD4 helper, abs
Lym T CD4 helper, %
Lym T CD8 supressor, abs
Lym T CD8 supressor, %
Lym B CD19, abs

Lym B CD19, %

Lym NK CD16, abs

Lym NK CD16, %

Report CD4+/CD8+

Ambele investigatii, aprecierea nivelului
imunoglobulinelor serice si imunofenotiparea
au fost realizate in Laboratorul de Alergologie
si Imunologie Clinica al Universitatii de Stat
Medicina si Farmaceutica ,,Nicolae
Testemitanu”.

Valorile normale ale limfocitelor B si T au
exclus diagnosticul de IDP combinata.

Hipogamaglobulinemia primara este definita
ca reducerea nivelului seric al
gamaglobulinelor sub 2 devieri standard fata
de wvalorile normale pentru varstd, fiind
expresia majora a imunodeficientelor umorale
sau cu componentda umorala.

Imunodeficienta variabild comuna (CVID)
este cea mai frecventd cauzd a
hipogammaglobulinemiei la  adulti, iar
agammaglobulinemia (X lincatd) - la
populatia pediatrica.

Tab. 2. Immunophenotyping testing of the
patient

Valori de referinta

ue rences
2328 1000-4000
1951 527-2846
84 49-81
878 332-1642
38 28-51
982 170-811
43 12-38
264 78-899
11 7-23
82 67-1134
3 6-29
0,89 1-3,7

Both test serum immunoglobulin levels and
immunophenotyping were realized in the
Allergology and Clinical Immunology
Laboratory = of State  Medical and
Pharmaceutical University “Nicolae
Testemitanu”.

Normal values of B and T cells ruled out the
diagnosis of combined PID.

Primary hypogammaglobulinemia defined as a
decrease in the serum level of gammaglobulins
below 2 standard deviations compared to the
normal values for age, being the major
expression of humoral immunodeficiencies or
with a humoral component.

Common variable immunodeficiency (CVID)
is often the cause of hypogammaglobulinemia
in adults, and agammaglobulinemia (X-
linked) is most common in the pediatric
population.

In order to finalize the diagnosis of primary
immunodeficiency, the patient benefited from
the molecular-genetic examination carried out
by the company Invite (USA), thanks to the
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Pentru a definitiva  diagnosticul de
imunodeficienta primard, pacienta a beneficiat
de examenul molecular-genetic realizat de
compania Invite (SUA), gratie colaborarii
internationale si contributiei Programului
Global Genetic Sequencing Program for
primary immunodeficiency, realizat de catre
JMF (SUA). Examenul molecular-genetic a
inclus cercetarea a 450 de gene implicate in
dezvoltarea imunodeficientelor primare.

Rezultatul genetic al pacientei a identificat o

variantd patogena posibil implicatd 1in
activitatea  tiroidiand (dishormonogeneza
tiroidiand), dar nu a detectat mutatii

responsabile de  hipogammaglobulinemia
diagnosticata la pacienta.

Deci pacienta a fost diagnosticata cu
imunodeficienta variabila comuna.

DISCUTII

Cazul clinic prezentat este un pacient
diagnosticat tardiv, In decada a sasea de viata,
cu imunodeficienta primara.

Conform datelor Registrului ESID, majoritatea
pacientilor cu CVID sunt diagnosticati dupa
varsta de pubertate sau in a doua a treia decada
de viata, desi 25-35% din toti pacientii cu
CVID sunt diagnosticati la varsta de 8-10 ani.
Diagnosticul de CVID anterior de varsta de 4-
6 ani este dificil si trebuie considerat
preliminar din cauza imaturitatii imunologice
si a hipogamaglobulinemiei tranzitorii a
sugarului la unii copii [2].

CVID are o prevalenta estimata intre 1:100 000
si 1:10 000 la populatia caucaziana si este una
dintre cele mai frecvente imunodeficiente
primare umorale. CVID afecteaza in mod egal
sexul masculin si feminin [2, 5].

In cazul pacientei noastre, anamneza familiala
nu a fost informativa, neavand rude cu semne

international collaboration and  the
contribution of the Global Genetic Sequencing
Program for primary immunodeficiency,
carried out by JMF (USA). The molecular-
genetic examination included the research of
450 genes involved in the development of
primary immunodeficiencies.

The genetic result identified a pathogenic
variant possibly involved in thyroid activity
(thyroid dyshormonogenesis), but did not

detect mutations responsible for the
hypogammaglobulinemia diagnosed in our
patient.

So the patient was diagnosed with common
variable immunodeficiency.

DISSCUTIONS

Our patient was diagnosed late, in the sixth
decade of life, with primary
immunodeficiency.

According to the data from the ESID Registry,
most patients with CVID are diagnosed after
puberty or in the second-third decade of life,
although 25-35% of all CVID patients have
their diagnosis at 8-10 years of age,. The
diagnosis of CVID before 4-6 years of age it is
difficult and should be considered preliminary
because of immunologic immaturity and
transient hypogammaglobulinemia of infancy
in some children [2].

CVID has an estimated prevalence between
1:100 000 to 1:10 000 in Caucasians and is one
of the most common antibody primary
immunodeficiency disorders. CVID equally
affects males and females [2, 5].

In the case of our patient, the family anamnesis
was not informative, having no relatives with
warning clinical signs for PID or with a
confirmed diagnosis of PID.

More than 90% of patients with CVID have no
anamnesis of this disorder among family
members, thus the cause of most cases of
CVID is unknown [4].

Lung infections account for over 90% of the
clinical picture in CVID [1].

Our patient reported recurrent severe
respiratory infections that required repeated
intravenous courses with antibacterial drugs.
At the time of diagnosis, the patient had
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clinice suspecte pentru IDP sau cu diagnostic
confirmat de IDP.

Peste 90% dintre pacientii cu CVID nu au un
istoric familial pozitiv pentru aceastd maladie,
astfel ca cauza majoritatii cazurilor de CVID
este necunoscuta [4].

Infectiile pulmonare reprezinta peste 90% din
tabloul clinic in CVID [1].

Pacienta noastra a raportat infectii respiratorii
severe recurente care au necesitat cure
intravenoase repetate cu remedii
antibacteriene. La momentul diagnosticului,
pacienta prezenta bronsiectazii, complicatie a
acestor infectii frecvente, iar rezultatul
bacteriologic al secretiilor bronsice, nu a
identificat colonizare cu germeni atipici, dar
Str.pneumoniae.

Unii autori considera ca infectiile recurente cu
bacterii incapsulate precum Str.pneumoniae si
H.influenza,dar si  procesul inflamator
indelungat sunt factori patogenetici importanti
in dezvoltarea bronsiectaziilor in CVID [2].

Pacientii cu CVID pot prezenta leziuni
pulmonare progresive spre cronice
(bronsiectazii), infectii gastrointestinale si
hepatice recurente, infiltratii granulomatoase
cu localizare in diferite organe, hiperplazie
limfoida sau malignitati (limfoame cu fenotip
de limfocite B). Riscul crescut de infectii cu
microorganisme atipice precum
Staphylococcus aureus meticilin  rezistent,
Pseudomonas spp. si Clostridium difficile au
fost raportate in acest grup de populatie [1].

Tratamentul CVID este neintrerupt, substitutiv
cu imunoglobulind  intravenoasd  sau
subcutanata (400-600 mg/kg de
imunoglobulina pe luna) [4].

Pacienta noastra din momentul diagnosticului
a initiat tratamentul cu imunoglobulina
intravenoasa care a determinat o reducere
importantd a  incidentei  exacerbarilor
bronsiectaziilor i a necesitatii in cure Cu
antibiotice.

bronchiectasis, a result of these frequent
infections, and the bacteriological result of the
bronchial secretions, which did not identify
colonization with atypical germs, but
Str.pneumoniae.

It is believed that the recurrent infections with
encapsulated bacteria such as Str.pneumoniae
and H.influenza and prolonged inflammation
underlie the pathogenesis of bronchiectasis in
CVID [2].

CVID patients may present with long-term
progressive to chronic lung disease
(bronchiectasis), gastrointestinal and liver
recurrent infections, granulomatous
infiltrations of diverse organs, lymphoid
hyperplasia, or malignancy (lymphomas of a
B-cell phenotype). Increased risk of infection
with atypical microorganisms as methicillin-
resistant Staphylococcus aureus,
Pseudomonas spp., and Clostridium difficile
has been reported in this group of population
[1].

Treatment of CVID is continuous substitutive
intravenous or subcutaneous immunoglobulin
(400-600 mg/kg of immunoglobulin per
month) [4].

Our patient in the moment of diagnosis started
intravenous immunoglobulins that lead to the
reduction in the incidence of bronchiectasis
exacerbations and antibiotic needs.

CONCLUSSION

The most common immunodeficiency
associated with bronchiectasis in adult
population is CVID. Thus, recurrent infections
and non-CF bronchiectasis should raise the
suspicion for CVID and underlying correct
diagnosis. An early accurate diagnosis and a
correct treatment will give these patients hope
for a normal life.
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CONCLUZII

CVID este cea mai frecventd imunodeficienta
asociatd cu bronsiectazii la populatia adulta.
Astfel, infectiile recurente si bronsiectaziile
non-FC trebuie sa ridice suspiciunea de CVID
si diagnosticul corect ulterior. Un diagnostic
stabilit precoce si un tratament corect pot oferi
acestor pacienti speranta la viata si o calitate
buna a acesteia.

Cuvinte cheie: imunodeficienta primara,
imunodeficienta variabila comuna,
imunofenotipare, examen molecular-genetic

Keywords:  primary  immunodeficiency,
common variable immunodeficiency,
immunophenotyping, molecular-genetic test

REFERENCES

1. BALOH, C., REDDY, A., HENSON. M., et al. 30-Year Review of Pediatric- and Adult-
Onset CVID: Clinical Correlates and Prognostic Indicators. In: J Clin Immunol. 2019; 39:

678.

2. BONILLA, F.,, BARLAN, I, CHAPEL, H. et al. International Consensus Document
(ICON): Common Variable Immunodeficiency Disorders. In: J Allergy Clin Immunol
Pract. 2016; 4(1): 38-59. doi: 10.1016/j.jaip.2015.07.025

3. CHAN, E., WOOTEN, W., HSIEH, E. et al. Diagnostic evaluation of bronchiectasis. In:
Respiratory Medicine: X, vol. 1, 2019. ISSN 2590-1435

4. GHAFOOR, A., JOSEPH, S. Making a Diagnosis of Common Variable Immunodeficiency:
A Review. In: Cureus. 2020; 12(1): e6711.

5. MODELL, V., ORANGE, J.,, QUINN, J, MODELL, F. Global report on primary
immunodeficiencies: 2018 update from the Jeffrey Modell Centers Network on disease
classification, regional trends, treatment modalities, and physician reported outcomes. In:
Immunol Res. 2018; 66: 367-380.

6. SEIDEL, M., KINDLE, G., GATHMANN, B. et al. The European Society for

Immunodeficiencies (ESID) Registry working definitions for the clinical diagnosis of inborn
errors of immunity. In: J Allergy Clin Immunol Pract. 2019; 7:1763-70.

AGAMAGLOBULIEMIA X- X-LINKED
LINCATA ASOCIATA CU AGAMMAGLOBULINEMIA
ARTRITA JUVENILA ASSOCIATED WITH JUVENILE
IDIOPATICA IDIOPATHIC ARTHRITIS

Dolapciu Elenal?, Revenco Ninel*?,
Andries Lucia®, Foca Silvia®
Laboratorul de Alergologie si Imunologie
Clinica, Universitatea de Stat de Medicina
si Farmacie “Nicolae Testemitanu”

Dolapciu Elenal?, Revenco Ninel*?, Andries
Lucia?, Foca Silvia®

!Laboratory of Allergology and Clinical
Immunology, The State University of Medicine
and Pharmacy “Nicolae Testemitanu”

117


https://www.uptodate.com/contents/common-variable-immunodeficiency-in-children/abstract/9
https://www.uptodate.com/contents/common-variable-immunodeficiency-in-children/abstract/9
https://www.uptodate.com/contents/common-variable-immunodeficiency-in-children/abstract/9

?Departmentul Pediatrie, Universitatea de
Stat de Medicina si Farmacie “Nicolae
Testemitanu”

SIMSP Institutul Mamei si Copilului,
Chisinau, Republica Moldova

ABSTRACT

Agammaglobulinemia X-lincata (XLA) este
o imunodeficientd primara de tip umoral,
caracterizata prin absenta celulelor B mature,
deficit sever de anticorpi si susceptibilitate
crescuta la infectii.

Este prezentat cazul unui pacient de 8 ani,
care s-a prezentat initial cu istoric de artrita
la umarul stang, genunchiul drept si regiunea
talocrurala dreapta. Caracteristicile clinice si
rezultatele de laborator au fost 1n
concordantd cu artrita idiopaticd juvenila,
forma oligoarticulard. In anamneza a
suportat epizoade repetate de infectii severe
(cazuri recurente de pneumonii, otite,
peritonita, septicemie, flegmoane) cu
administrare curelor repetate de tratament
antibacterian. Testarea statusului imun a
evidentiat o scadere severa a nivelurilor de
imunoglobuline serice sangvine (IgM-0,05
g/l, 19G-0,3g/l, IgA-0,2¢g/1) si ale limfocitelor
B circulante (CD19-0,0).

Cercetarea molecular-genetica a confirmat
diagnosticul XLA prin identificarea unei

mutatii nedescrise anterior 1n exonul 10
c.872C>A (p.Ala291Asp) al genei BTK. A

fost initiatd terapia de substitutie cu
imunoglobulina intravenoasa lunar cu
scaderea  semnificativa a  frecventei

infectiilor acute.

INTRODUCERE

Agammaglobulinemia X-lincata, numita si
agammaglobulinemia  Bruton, este o0
imunodeficienta primara umorala,
caracterizata prin absenta celulelor B mature,
deficienta  severa de  anticorpi  si
susceptibilitate crescutd la infectii [1,2,6].

?Department of Pediatrics, The State University
of Medicine and Pharmacy “Nicolae
Testemitanu”,

3Institute of Mother and Childcare, Chisinau,
Republic of Moldova

ABSTRACT

X-linked agammaglobulinemia (XLA) is a rare
inherited immunodeficiency disorder characterized
by the absence of mature B cells, severe antibody
deficiency, and increased susceptibility to
infections.

An 8 -year-old male presented with a 2-year course
of arthritis in his left shoulder, right knee, and right
talocrural region. The clinical features and
laboratory findings were consistent with juvenile
idiopathic arthritis, oligoarticular form. He had
many prior infections (recurrent cases of
pneumonia, otitis, and septicemia) and received
repeated cures of antibiotic treatment.

Immunological studies revealed severely decreased
levels of serum immunoglobulin (IgM-0,05 g/I,
1gG-0,3g/l, 1gA-0,29/l ) and circulating B
lymphocytes (CD19-0,0). Sequencing of the BTK
gene identified a novel mutation in exon 10
c.872C>A (p.Ala291Asp) that disrupted BTK
function and established the diagnosis of XLA. The
patient started therapy with monthly intravenous
immunoglobulin and the frequency of episodes of
acute infections decreased significantly.

BACKGROUND

X-linked agammaglobulinemia (XLA), also called
Bruton's agammaglobulinemia is a rare inherited
humoral immunodeficiency disorder characterized
by the absence of mature B cells, severe antibody
deficiency, and increased susceptibility to
infections [1,2,6].

The accurate incidence and prevalence of the
disease is difficult to estimate, however, data from
the USA shows a prevalence of 1 in 379,000 live
births,  primarily  affecting males [1,6].
Approximately sixty percent of the affected patients
have the spontaneous variant of mutation, while
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Incidenta si prevalenta exacta a bolii sunt
dificile de estimat din cauza polimorfismului
clinic, ce duce la subdiagnostic. Datele din
SUA arata o prevalentd de 1 la 379.000 de
nascuti vii, preponderent fiind afectat sexul
masculin [1,6]. Aproximativ 60% dintre
pacientii afectati au o variantd spontand a
mutatiei, in timp ce 40% apar cu un istoric
familial pozitiv [1,6]. In geneza XLA au fost
identificate circa 540 de mutatii ale genei
BTK care este situatd pe bratul lung al
cromozomului X [6]. Deficienta proteinei
tirozin kinazei Bruton duce la stoparea
dezvoltarii limfocitelor B la stadiul celulei
ProB, la reducereca semnificativi a
limfocitelor B mature, a celulelor plasmatice
si la scaderea productiei a tuturor claselor de
imunoglobuline cu raspunsuri al anticorpilor
defecte [1,2,6] .

Ca urmare a raspunsului imun umoral
deficitar, pacientii sufera de infectii
recurente, cauzate de bacterii piogene
incapsulate (Str. pneumonia, H. influenzae,
St. aureus, speciile Pseudomonas etc.). De
asemenea, pacientii sunt sensibili la virusi
Echo- si Coxsackie [1,2].

Aparitia primelor manifestari clinice, de
obicei, dupa primele 6 luni de viata cand
efectul protector al imunoglobulinelor
materne in trimestrul 3 de sarcina, scade. Cu
toate acestea, debutul manifestarilor clinice
poate fi intre 3 si 18 luni, dar si de la 3 pana
la 5 ani [1,6]. Conform datelor literaturii de
specialitate, cea mai frecventa manifestare
clinicd la pacientii cu agamaglobulinemia
este otita medie bacteriand recurenta, urmata
de sinuzite, infectii ale cailor respiratorii
inferioare si ale pielii [6]. Bronsite si
pneumonii recurente, care apar si pe fondalul
terapiei de substitutie cu imunoglobuline, pot
duce la apdritia bronsiectazielor si a
insuficientei respiratorii cronice. La fel, pot
aparea infectii bacteriene sistemice, cum ar fi
artrita septicd, osteomielita, meningita si
sepsisul [1,6]. Aditional, pacientii cu XLA
sunt predispusi s dezvolte
meningoencefalitd, hepatitd sau infectii
dermatomiozita-like provocate de catre

forty percent appear with a positive family history.
[1.6]

XLAis caused by nearly 540 mutations in
the BTK gene which is present on the long arm of
the X-chromosome[6].

Deficiency of Bruton’s tyrosine kinase protein
leads to arrest in the development of B cells at the
ProB cell stage, significant reduction of mature B
lymphocytes, plasma cells and decreased
production of all classes of immunoglobulins with
defective antibody responses [1,2,6].

As a result of the deficient humoral immune
response, patients suffer from recurrent bacterial
infections caused by encapsulated pyogenic
bacteria (Str. pneumonia, H. influenzae, St. aureus,
Pseudomonas species, etc ). They are also
susceptible to echoviruses and coxsackieviruses.
[1.2]

The age of onset of the clinical signs is usually after
the first 6 months of life when the protective effect
of maternal immunoglobulins transported across the
placenta during the 3rd trimester of pregnancy
wanes. However, they can appear between 3 and
18 months of age and as late as 3 to 5 years of age
[1,6].

According to the literature, the most common
clinical ~ manifestation in  patients  with
agammaglobulinemia is recurrent bacterial otitis
media, followed by sinusitis, lower respiratory and

skin infections [6]. Recurrent bronchitis and
pneumonia, which also occur against the
background of immunoglobulin  replacement

therapy, can lead to bronchiectasis and chronic
respiratory failure. However, systemic bacterial
infections such as septic arthritis, osteomyelitis,
meningitis, and sepsis may appear [1,6]. In addition,
patients with XLA are predisposed to developing
meningoencephalitis, hepatitis, or dermatomyositis-
like infections due to enteroviruses, whose
replication in healthy people is controlled by
humoral immunity [1]. There is also an increased
risk of lymphoma and adenocarcinoma of
gastrointestinal origin [2].

The development of various types of autoimmune
complications has been reported in 15% of XLA
cases, manifested by autoimmune hemolytic
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enterovirusi, a caror replicare la persoanele
sandtoase este controlatda de catre partea
umorala a sistemului imun [1]. Exista, de
asemenea, un risc crescut de limfom si
adenocarcinom de origine gastrointestinala
la acesti pacienti [2].

Dezvoltarea diferitor tipuri de complicatii
autoimune a fost raportata in 15% cazuri de
XLA, fiind manifestate prin anemie
hemolitica autoimuna, boli inflamatorii
intestinale, sclerodermie, artritd reumatoida,
dermatomiozita si alopecie [4].

Mecanismele care conduc la dezvoltarea
complicatiilor autoimune la pacientii cu
XLA nu sunt pe deplin intelese. Se
presupune ca apdritie acestor complicatii se
asociaza cu activarea cdilor dependente de
BTK: cu calea patologicd de semnalizare
TLR9 (receptorul toll-like 9) in timpul
activarii NF-kB (factorul nuclear kappa
amplificator al lantului usor al celulelor B
activate), precum si cu defecte 1in
subpopulatiile de celule dendritice [4].

Manifestarea clinica caracteristici a XLA
este absenta amigdalelor, adenoidelor si a
ganglionilor limfatici periferici, care este
sediul pentru celule B, insa acestea pot fi
palpate in caz de hipertrofie a regiunil
celulare T [1,6].

Retard staturo-ponderal se poate observa, in
special la copiii mai mari, din cauza
infectiilor recurente.

Diagnosticul XLA se face prin:

- detectia nivelurilor scazute de IgG, IgM si
IgA serice (mai mult de 2SD sub valorile de
referinta pentru varstd),

-absenta izohemaglutininelor si/sau raspuns
slab la vaccinuri,

- absenta sau reducerea semnificaticd a
celulelor B (CD19+), mai putin de 2% [1].

Confirmarea  diagnosticului  clinic  se
efectuiaza pe baza de detectarea unei mutatii
a genei BTK [6].

anemia, inflammatory bowel disease, scleroderma,
rheumatoid arthritis, dermatomyositis, and alopecia

[4]

The mechanisms leading to the development of
autoimmune complications in patients with XLA
are not fully understood. Presumably, they are
associated with BTK-dependent pathways: with the
pathological TLR9 (toll-like receptor) signaling
pathway during NF-kB (nuclear factor kappa light
chain enhancer of activated B cells) activation, as
well as with defects in dendritic cell subpopulations

[4]

The characteristic physical sign of XLA is the
absence of B-cell-rich tonsils, adenoids, and
peripheral lymph nodes, which can still be palpated
in case of hypertrophy of the T-cell region [1,6].

Failure to thrive can be noted, especially in older
children, due to recurrent infections.

Diagnosis of XLA is made by detecting

-low levels of Serum IgG, IgM, and IgA (more than
2SD below normal for age),

-absent iso hemagglutinins, and /or poor response to
vaccines

- absent or markedly reduced CD19+ B cells
detected by flow cytometry (less than 2%) [1].

To confirm the diagnosis, a genetic study with a
confirmed mutation in the VTK gene is
necessary|[6].

Prevention of acute infections and replacement
therapy with intravenous or subcutaneous
immunoglobulin at a dose of 400-800 mg/kg every
2-4 weeks are the mainstay of treatment for these
patients. Aggressive antibiotic therapy is used for
confirmed or suspected infections [1,6].

Patients suffering from agammaglobulinemia do
not develop a significant humoral response to
vaccines. However, vaccination with inactivated
vaccines is recommended for the development of a
T-cell immune response that will provide additional
protection to the administered immunoglobulin [1].
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Prevenirea infectiilor acute si terapia de
substitutie cu imunoglobulind intravenoasa
sau subcutanata in doza de 400-800 mg/kg la
fiecare 2-4 saptamani reprezinta principalul
tratament pentru acesti pacienti. Terapia
antibacteriand precoce, complexd  este
utilizatd pentru infectiile acute confirmate
sau suspectate clinic [1,6].

Pacientii care sufera de
agammaglobulinemie nu dezvolta un raspuns
umoral semnificativ postvaccinal. Cu toate
acestea, vaccinarea cu vaccinuri inactivate
este recomandatd pentru asigurarea unui
raspuns imun T-celular care va oferi
protectie suplimentara aditional
imunoglobulinei administrate [1].

CAZ CLINIC

Pacientul V.M, de sex masculin, cu varsta de
8 ani, s-a prezentat cu acuze la infectii
respiratorii ~ frecvente  complicate cu
bronhopneumonii, dureri articulare (umar,
cot pe stinga, genunchi drept, talocrural pe
dreapta), dificultdti de mers, inapetenta,
dureri abdominale recidivante, adaos
ponderal slab.

Antecedente personale: copil nascut de la I
sarcina la termen cu masa corporald 3720 g,
talia - 52 cm. Sarcina a evoluat pe fon de
eminenta de avort spontan la 19 saptamini.
Nasterea naturala fara  particularitdti.
Alimentat la sin lan si 1 luna. Anamneza
alergologica neagravata. Vaccinat conform
calendarului de vaccindri, fara reactii
patologice.

Istoricul bolii: se considera bolnav de la 3
luni, cind a suportat varicela forma medie.
La 9 luni a fost internat la spital cu
bronhopneumonie, de atunci anual suporta
2-3 bronhopneumonii cu evolutie trenanta,
Cu necesitatea tratamentului antibacterian
parenteral. Din anamneza peste 10 epizoade
de bronhopneumonii, 20 epizoade de
bronsitd, 8 epizoade de otitd si 5 epizoade
de sinusita acutid. In 2019 a fost stabilit
diagnosticul de artrita juvenila idiopatica,
forma oligoarticulara, initiat tratamentul

CLINICAL CASE

Patient V.M., male, 8 years old, complained of
frequent respiratory diseases complicated by
bronchopneumonia, joint pain (shoulder, left elbow,
right knee, right ankle), difficulty walking, loss of
appetite, periodic abdominal pain, poor weight gain.

Past life history: the child was born from the first
pregnancy at term with a body weight of 3720 g,
height 52 cm. Pregnancy developed against the
background of the possibility of spontaneous
abortion at 19 weeks. Natural childbirth,
breastfeeding 1 year and 1 month. Allergic history
without features. Vaccinated according to the
vaccination  schedule, without pathological
reactions.

Past medicl history.

He is considered sick from the age of 3 months,
when he had chicken pox.

At 9 months he was in the hospital with
bronchopneumonia, since then he has been
suffering from 2-3 bronchopneumonia per year with
a long course and the need for parenteral antibiotic
treatment.

In history - 10 times sick with pneumonia, 20 times
with bronchitis, 8 times with otitis media and 5
times with acute sinusitis.

In 2019, a diagnosis of juvenile idiopathic arthritis,
a paucioarticular form, was established, anti-
inflammatory treatment was started, after which the
child disappeared from the field of view of doctors.

In October 2021, he suffers from acute appendicitis
complicated  with  generalized  peritonitis,
septicemia, septicopemia with many superinfected
necrotic skin foci, CID syndrome, MODS.

Laparotomy was performed, long-term aggressive
antibacterial treatment was indicated
(Amoxacillin+clavulanic acid, Cefepime,
Meropenem, Gentamicin, Ciprofloxacin). In
December 2021, he is readmitted for septic surgery
with phlegmon of the abdominal wall, intestinal
adhesion disease, in February 2022 - phlegmon on
the right thigh (in the wound - Ps. aeruginosa).

Clinical exam. The general condition of the child
was serious, determined by the joint syndrome,
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antiinflamator, dupa care pacientul a disparut
din vizorul medicilor. In octombrie 2021
suportd apendicita acutd complicatd cu
peritonita generalizata, septicemia,
septicopiemia cu multe focare cutanate
necrotizante suprainfectate, sindromul CID,
insuficienta poliorganica (MODS). S-a
efectuat laparotomia, tratamentul
antibacterian agresiv de lungd durata
(Amoxacilina+acid Clavulanic, Cefepim,
Meropenem, Gentamicina, Ciprofloxacina).
In decembrie 2021 se reinterneazd 1In
chirurgia septicd cu flegmonul peretelui
abdominal, boald aderentiala intestinald, in
februarie 2022 internat cu flegmonul coapsei
pe dreapti (in plagi- Ps. aeruginosa). in
martie 2022 suportd pneumonia lobului
inferior pe stinga cu evolutie trenanta.

Examen obiectiv: la momentul prezentarii
starea generald a pacientului este grava,
determinatd de sindromul articular, dureri la
mers, malnutritie moderata. Facies suferind,
mers schiopatat, limitat in articulatie
genunchiului si talocrurald pe dreptd. Masa
corpului 21 kg (p3,-1,94z) , talia- 117 cm (
pl,-2,4z), IMC= 15,3 kg/m2 (per33, -0,44z)-
se atesta retard staturo-ponderal. Tegumente
palide cu multiple formatiuni ovoide, cafenii
pe corp, cu aspect de cheloid, cu plus tesut,
de dimensiuni 1-1,5 cm.

Pe abdomen cicatrice postoperator cu
formare de surplus de tesut. Absenta
ganglionilor limfatici periferici la inspectie si
palpatie. Tesut subcutanat slab dezvoltat,
hipotrofia musculara. Prezenta deformarea si
Majorarea in  volum a  articulatiei
genunchiului drept, talocruralda dreapta.
Istmul faringian linistit, amigdale palatine nu
se vizualizau. Carie dentara, anomalii
dentare (extractie dentard in 2019, 2022,
complicatii purulente, periostite).
Auscultativ in pulmoni respiratia asprd pe
toata arie pulmonara, usor atenuatd bazal pe
dreapta. Zgomotele cardiace ritmice, clare,
sonore, usor tahicardice, suflu sistolic la
apex. Abdomenul moale, balonat, marit in
volum, sensibil la palpare profundd, cu o
formatiune de volum mare paraumbilical.

walking pain, moderate malnutrition. Facies
suffering, limping gait, limited in the knee joint and
talocrural on the right. M= 21 kg (p3,-1.94z), t= 117
cm (pl,-2.4z), BMI= 15.3kg/m2 (per33, -0.44z) —
the child was wasted and stunted. Pale skin with
multiple ovoid brown formations on the body, a
keloid appearance, and additional tissue, 1-1.5 cm.

Postoperative scar on the abdomen was with the
formation of excess tissue. Absence of peripheral
lymph nodes was noted. Subcutaneous tissue was
poorly developed, with muscle hypotrophy.
Deformation and increase in volume of the right
knee joint and the right talocrural joint were
attested.

Pharyngeal isthmus clean, palatine tonsils could not
be visualized. Dental caries, dental anomalies (tooth
extraction in 2019, 2022, purulent complications,
periostitis). Auscultation in the lungs: breathing was
harsh throughout the lung area, slightly attenuated
on the right. Rhythmic heart sounds, clear,
sonorous, slightly tachycardic, systolic murmur at
the apex.
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Ficatul +2 cm sub rebord costal drept.
Scaunul prezent, 1-3 ori pe zi de consistenta
terciform, neprelucrat.

Hemoleucograma a demonstrat leucocitoza
moderatd (15,3%) cu neutrofilie (72%) si
deviere a formulei leucocitare spre stinga
(14% nesegmentate), anemia grad usor
(Hb=111g/1).

biochimic a
(61,69/1),

Examenul
hipoproteinemia
reactive crescuta (44,9¢g/1), marcherii
hepatitelor virale (HepB, HepC) si
HIV/SIDA au fost negative, ce a permis sa
excludem o imunodeficienta secundara.

depistat
proteina C

Examen serologic pentru identificarea
infectiet cu CMV, EBV, HSV, M.
pneumonie, Cl. pneumonie, Toxoplasma a
identificat absenta anticorpilor specifici.
Radiografia cutiei toracice a evidentiat
sechele unei bronhopneumonii
polisegmentare pe stinga (desen pulmonar
intensificat si deformat in S5, S10 pe stanga
cu elemente fibrotice locale). La radiografia
cavitatii abdominale s-a identificat boala
aderentiald cu ocluzie intestinald partiala,
faptul care poate explica prezenta formatiunii
paraombilicale. Examenul radiologic al
articulatiei soldului a evidentiat coxartrita
pe stinga, coxa valga pe dreapta. Prezenta

sindromului algic abdominal, retardului
staturo-ponderal si a sindromului de
malabsorbtie, a argumentat efectuarea

investitatiilor - screening pentru boala
celiacd si fibroza chisticd cu rezultat negativ.

Luind in consideratie prezenta infectiilor
recurente cu localizare multipla (otite,
sinusite, pneumonii, flegmoane, septiceii),
semnelor de malabsorbtie cu retard staturo-
ponderal, s-a efectuat testarea sistemului
imunitar. Testele imunologice au relevat
concentratia imunoglobulinelor serice mult
redusa (IgM-0,05 g/l, 19G-0,3g/l, 1IgA-0,2g/l)
si absenta limfocitelor B in imunofenotiparea

(tab.1).

Abdomen soft, bloated, enlarged, tender to deep
palpation, with a large paraumbilical mass.

Liver +2 cm below the right costal rib. Stool 1- 3
times a day of soft consistency, with undigested
food fragments.

The blood count identified moderate leukocytosis
(15.3%) with neutrophilia (72%) and shift of the
leukocyte formula to the left (14%), mild anemia
(Hb=111g/l). The biochemical examination
detected hypoproteinemia (61.6g/l) and positive
PCR (44.9g/l). Viral Hepatitis markers (HepB,
HepC) and HIV/AIDS testes were negative, which
allowed us to exclude a secondary
immunodeficiency. Serological examination for the
identification of infection with CMV, EBV, HSV,
M.pneumonia, Cl.pneumonia, Toxoplasma
identified the absence of specific antibodies. Chest
X-ray revealed the sequelae of a left poly segmental
bronchopneumonia (congested and distorted lung
pattern in S5, S10 on the left with local fibrosis).
Adherent disease with partial intestinal occlusion
was identified on the radiograph of the abdominal
cavity, which may explain the presence of the
paraumbilical formation.

Radiological examination of the hip joint revealed
coxarthritis on the left, and coxa valga on the right.
the presence of abdominal pain, stunting and
malabsorption syndrome, argued for screening for
celiac disease and cystic fibrosis, which were
negative.

Taking into account the presence of recurrent
infections with multiple localizations (otitis,
sinusitis, pneumonia, phlegmons, septicemia), signs
of malabsorption with weight loss, the immune
system was tested in the Allergology and Clinical
Immunology Laboratory of the State University of
Medicine and Pharmacy. "Nicolae Testemitanu".

Immunological tests revealed a low concentration
of serum immunoglobulins (IgM-0.05 g/l, 1gG-
0.3g/l, 1gA-0.2g/l) and the absence of B
lymphocytes in immunophenotyping (tab. 1).
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Tabelul 1. Datele examenului imunologic Table 1. Pacient’s immunological data

a pacientului

Paramentrii imunologi, un.m Valori de referinta Datele pacientului
CD 3, % 66-76% 97
CD3, abs 1,4-2,0 x10° ul 7,66
CD4, % 33-41 19,57
CD4, abs 0,7-1, 1x10° ul 1,546
CD8, % 25-35 77,11
CDS, abs 0,6-1,9x10° pl 6,094
CDl16, % 10,6-22,4 2,1
CDI16, abs 0,096-0,13x 10° pl 0,165
CD19, % 12-22 0,0
CD19, abs 0,3-0,5 x10° ul 0,0
IR 1,2-3,5 0,94
IgA, g/l 0,9-1,9 0,2
IgM, g/l 0,8-1,9 0,05
19G, gl 9,7-11,7 0,3

0-100

IgE, Ul/ml

Pentru a definitiva diagnosticul s-a efectuat
examenul molecular-genetic cu evaluarea a
574 de gene realizat la compania Invite
(SUA). A fost identificata o noua mutatie in
gena hemizigotd BTK( Exon 10, ¢.872C>A
(p.Ala291Asp)),  responsabila  pentru
perturbarea functiei proteinei BTK, faptul
care a confirmat diagnosticul de XLA (boala
Bruton).

Confirmarea diagnosticului de XLA a
argumentat initierea terapiei de substitutie
cu Imunoglobulina umana in doza de 400
mg/kg/intravenos fiecare 4 sdptamini.
Tratamentul de substitutie este administrat
de 8 luni in doza de 400 mg/kg fiecare 4-6
saptdmini (in functie cind se prezintd
pacientul), cu mentinerea nivelului de 1gG
pretransfuzie pina la 7 g/l

To complete the diagnosis, the molecular-genetic
examination was performed with the evaluation of
574 genes carried out by the company Invitae (USA).

Through this collaboration, it was possible to
identify a new mutation in the hemizygous BTK

gene (Exon 10,

c.872C>A

(p.Ala291Asp))

responsible for the dysfunction of the BTK protein,
which confirmed the diagnosis of XLA (Bruton

disease).

Confirmation of the diagnosis of XLA warranted
initiation of replacement therapy with human
immunoglobulin at a dose of 400 mg/kg/intravenous
every 4 weeks. The substitution treatment is
administered for 8 months at a dose of 400 mg/kg
every 4-6 weeks (depending on when the patient
presents), with the increase of the pre-transfusion

IgG level up to 7 g/l.
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Pacientul este regulat monitorizat de catre
specialisti cu evaluarea clinico-paraclinica
riguroasa. In timpul monitorizarii s-a notat o
accelerare 1n crestere a copilului, adaos
ponderal a constituit 3 kg, s-au redus mult
durerile abdominale si sindromul articular.

Frecventa episoadelor de infectii acute au
scazut semnificativ, insa, pe parcursul
monitorizarii copilul a suportat infectii
respiratorii virale acute s 0
bronhopneumonie bilaterala, cu tratament in
stationar.

DISCUTII

Imunodeficintele umorale reprezintd cele
mai frevente patologii din grupul erorilor
innascute de imunitate [1].

Manifestarile clinice infectioase de obicei
apar in a doua jumatatea a primului an de
viata, varsta medie de stabilirea
diagnosticului clinic fiind de 3-5 ani [1,6].

Cazul pacientului V.M. prezinta un interes
deoarece in pofida suportdrii epizoadelor
repetate de bronsite, pneumonii si otite cu
semne clinice sugestive pentru
imunodeficienta umorald, diagnosticul a
fost suspectat doar la varsta de 8 ani.

Posibil, prin faptul acesta putem explica
dezvoltarea la pacient a unor complicatii
mai rar intilnite actualmente la pacientii cu
IDP umorala, care beneficiaza de terapia de
substitutie =~ precoce, ca  peritonita,
flegmonul,  septicemia. Diagnosticul
diferential a fost dificil si din cauza
prezentei bolii adezive postoperatorii si a
malnutritiei la pacientul, care a necesitat
excluderea sindroamelor de malabsorbtie si
a pierderii secundare de proteine.

O alta particularitate a cazului, este
asocierea XLA cu artrita juvenild idiopatica.

Conform celor mai recente date, s-a
constatat cd pacientii cu imunodeficienta
primara de tip umoral prezinta tot mai multe
semne clinice de ,disregulare imuna”,

The patient is periodically monitored by specialists
with  rigorous clinical-paraclinical evaluation.
During monitoring, an acceleration of the child's
growth was observed, weight gain was 3 kg,
abdominal pain and joint syndrome were greatly
reduced.

The frequency of episodes of acute infections

decreased significantly, however, during the
monitoring the child suffered several upper
respiratory viral infections and a bilateral

bronchopneumonia, with inpatient treatment.

DISCUSSION

Humoral immunodeficiencies are the most common
pathology in the group of congenital immune
disorders [1].

Infectious clinical manifestations usually appear in
the second half of the first year of life, the median
age for clinical diagnosis is 3-5 years [1,6].

The case of the patient V.M. is of interest because,
despite repeated episodes of bronchitis, pneumonia,
and otitis with clinical signs of humoral
immunodeficiency, the diagnosis was suspected at
the age of 8.

Perhaps this fact can explain the development of
some complications in him, which are currently rare
in patients with humoral immunodeficiencies, such
as peritonitis, phlegmon, and septicemia.

The differential diagnosis was also difficult due to
the presence of postoperative adhesive disease and
malnutrition in the patient, which required the
exclusion of malabsorption syndromes and
secondary protein loss.

Another particularity of the case is the association of
XLA with juvenile idiopathic arthritis.

According to the latest data, it has been revealed that
patients with primary immunodeficiency are
increasingly ~ showing  signs  of  “immune
dysregulation™, such as autoimmune manifestations,
lympho-proliferation and malignancy [7].

A number of studies have found that among patients
with agammaglobulinemia, rheumatological
complications are the most common [4]. The risk of
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precum manifestari autoimune,
limfoproliferare si malignitate [7].

O serie de studii au descoperit cd printre
pacientii cu agammaglobulinemie,
complicatiile reumatologice sunt cele mai
frecvente [4]. Riscul de a dezvolta
complicatii autoimune este mare din cauza
defectelor raspunsului umoral si a
nivelurilor scazute de imunoglobuline serice

[4].

Cu toate acestea, artrita de etiologie
autoimuna sau autoinflamatoare este rara la
pacientii  XLA (7%) comparativ cu
populatia generalda de pacienti cu
imunodeficiente primare (18%) [5].

Dovezi recente au legat diagnosticul de
artritd idiopatica juvenila de expunerea la
antibiotice din copilarie, sustindnd ideea ca
utilizarea repetatd a antibioticelor si infectia
ar putea atat perturba microbiota umana, cat
si influenta incidenta tulburarilor autoimune
prin modificarea reglarii imune si a auto-
tolerantei [5]. Artrita juvenila in asociere
cu agamaglobulinemia are un raspuns rapid
pozitiv la tratament cu antiinflimatoare
non-steroidiene si imunoglobulina G umana
[5]. In cazul cind pacientii nediagnosticati
se prezintd cu afectiuni reumatice sunt
esentiale investigatii suplimentare pentru a
exclude proces infectios acut pina la
initierea tratamentului procesului imun,
deoarece aminarea tratamentului
antibacterian or initierea tratamentului
imunosupresiv va duce la cresterea riscului
unor infectii severe, diseminate, uneori cu
potential letal [5].

La pacientul M.V. clinico-paraclinic a fost
stabilitd artrita pauciarticularda. Dupa
initierea  tratamentului de substitutie,
evolutie bolii este cu ameliorare cu scadere
a activitatii procesului inflamator pe fon de
antiinflamdtoare non-steroidiene, evolutia
identicd fiind notatd si In alte cazuri
similare din literatura [5] .

CONCLUZII

developing autoimmune complications is high due to
defects in the humoral response and low levels of
serum immunoglobulin [4].

However, arthritis ~ of  autoimmune  or
autoinflammatory etiology is rare in patients with
XLA (7%) compared with the general population of
patients with primary immunodeficiency (18%) [5].

Recent evidence has linked the diagnosis of juvenile
idiopathic arthritis to childhood antibiotic exposure,
supporting the idea that repeated antibiotic use and
infection could both disrupt the human microbiome
and increase the incidence of autoimmune disorders
by altering immune regulation and self-tolerance [5].

JIA in XLA patients responds well to IVIG and
nonsteroid anti-inflammatory drugs [5]. It is
important to remember, that when undiagnosed
patients presents with autoimmune rheumatic
features, it is critical to investigate them and exclude
infections before starting treatment for autoimmune
diseases. Delaying antibiotics or using
immunosuppressant agents would put patients at
significant higher risk of severe, even disseminated
or live-threatining infections in such cases[5].

In the patient M.V. pauciarticular arthritis was
established according to clinical and paraclinical
investigations. After the initiation of the substitution
treatment, the evolution of the disease is with clinical
improvement and a decrease in the activity of the
inflammatory process, the same evolution being
noted in other similar cases in the literature [5].

CONCLUSIONS

X-linked agammaglobulinemia is a pathology that is
usually diagnosed in the first years of life and is very
rarely accompanied by juvenile idiopathic arthritis.
Establishing the early diagnosis and initiating
replacement treatment will allow for avoiding severe
infectious complications as well as lead to
improvement in the evolution of arthritis.
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Agamaglobulinemia X lincata este o
patologie care de obiecei este diagnosticata
in primii ani de viata si foarte rar este
acompaniatd de artrita juvenild idiopatica.
Stabilirea diagnosticului precoce si initierea
tratamentului de substitutie va permite
evitarea unor complicatii infectioase severe
precum si va duce la ameliorare evolutiei
artritei.

Cuvinte-cheie: agamaglobulinemia  X-
lincata, artrita juvenila idiopatica, statutsul
imun si genetic
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ABSTRACT

Infectiile la pacientii cu erori Innascute de
imunitate (EII), sunt frecvent asociate cu
morbiditate si mortalitate sporitd, iar terapia
antimicrobiand poate fi mai putin eficienta, in
comparatie cu persoanele cu sistem imun
intact. Astfel, preventia infectiilor prin
vaccinare, este o parte importanta a ingrijirilor
acestor pacienti.

De-a lungul timpului, vaccinarea a ameliorat
considerabil starea de sdnatate a populatiei, in
mod special in randurile copiilor. Copiii si
adolescentii cu erori innascute de imunitate
prezintd susceptibilitate crescutd fata de
factorii infectiosi, intrucat unele boli care pot
fi prevenite prin vaccinuri se pot manifesta prin
forme severe, chiar deces la pacientii
imunodeprimati. Prin urmare, anumite
vaccinuri sunt recomandate in mod specific
pecientilor cu EiI. In cazul vaccinurilor vii este
necesard precautie, acestea fiind uneori chiar
excluse din lista vaccinurilor in umele formede
imunodeficiente primare pentru a evita
cresterea necontrolabilda a virusului sau
bacteriilor vii atenuate.

Respectarea programului de vaccinare este
important pacientii cu erori innascute de
metabolism si familia acestuia, astfel fiind
diminuate atat morbiditatea, cat si mortalitatea
determinate de infectiile prevenibile prin
imunizare.

INTRODUCERE

Infectiile la pacientii erori inndscute de
imunitate (EII), sunt frecvent asociate cu
morbiditate si mortalitate sporitd, iar terapia
antimicrobiand poate fi mai putin eficientd, n
comparatie cu persoanele cu sistem imun
intact. Astfel, preventia infectiilor prin
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ABSTRACT

Infections in patients with innate errors of
immunity (IEI) are frequently associated with
high mortality and morbidity. Also,
antibacterial therapy tends to be less effective
in these patients, if compared with those with
normal immune system. Therefore, infection
prevention in especially important in patients
with IEL.

Vaccination significantly enhanced the health
in general population, especially among
children. Adolescents and children with EIE
are highly susceptible to infections, and
vaccine preventable diseases evolve even more
severe than in healthy population, sometimes
leading to death/

Therefore, certain vaccines are specifically
recommended for IEI patients. In the case of
live vaccines, caution is necessary, they are
sometimes even excluded from the list of
vaccines in  people  with  primary
immunodeficiencies to avoid uncontrollable
growth of the virus or live attenuated bacteria.

Adherence to the vaccination schedule is
important for patients with inborn errors of
metabolism and their families, thus reducing
both morbidity and mortality caused by
immunization-preventable infections.

BACKGROUND

Infections in patients with innate errors of
immunity (IEI) are frequently associated with
high mortality and morbidity. Also,
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vaccinare, este o parte importanta a ingrijirilor
acestor pacienti.

MATERIAL SI METODE

Studiul literaturii se bazeaza pe analiza
articolelor stiintifice din ultimii ani incluse 1n
baza de date MEDLINE, la cuvintele cheie:
vaccin, imunizare, pacienti imunocompromisi,
imunodeficiente primare, erori inndscute de
imunitate. Au fost selectate cele mai relevante
articole, ghiduri si recomandari, consensuri
internationale.

REZULTATE

Erorile inndscute de imunitate (EI) —
reprezintd un grup heterogen de dereglari, a
caror cauza sunt mutatiile genelor specifice cu
defecte ale unui sau catorva componente ale
sistemului imun. EII sunt in general mostenite
si includ afectiuni determinate de peste 400 de
mutatii cunoscute pand in prezent (exemple:

agamaglobulinemia  X-linkata, sindromul
Wiskott  Aldrich, boala granulomatoasa
cronici)?.

Siguranta §i eficaciatea vaccinurilor la
pacientii cu erori inndscute de imunitate.
Abordarea pacientului cu EII trebuie si fia
bazatd pe doi piloni: siguranta si eficacitatea
vaccinarii.

Siguranta. Odatd cu cercetarile efectuate
asupra vaccinurilor, au loc si testarile pentru
siguranta si eficacitatea vaccinurilor. Acestea,
sunt facute la indivizi cu imunitatea normala,
iar  inofensivitatea lor la  pacientii
imunodeficienti poate fi doar estimata in baza
defectului imun in cauza. Efectele adverse ale
vaccindrilor la pacientii cu EiI vor fi raportate
la agentia medicamentului si dispozitivelor
medicale (AMDM). Inaintea imunizarii
pacientului cu deficiente imune, va fi luat in
calcul, 1n primul rand, tipul de vaccin [1].

1. Vaccinurile inactivate, recombinate prin
inginerie genetica si subunitare. Acestea pot

antibacterial therapy tends to be less effective
in these patients, if compared with those with
normal immune system. Therefore, infection
prevention in especially important in patients
with IEI.

MATERIAL AND METHODS

Literature review is based on the scientific
articles from MEDLINE database. Key words
were as follow: vaccine, immunizations,

immunocompromised  patients,  primary
immunodeficiencies, innate  errors  of
immunity. Relevant guidelines, articles,

recommendations and consensus documents
were selected.

RESULTS

Inborn errors of immunity (IEI) - represent a
heterogeneous group of disorders, the cause of
which are mutations of specific genes with
defects of one or several components of the
immune system.IEI are generally inherited and
include conditions determined by more than
400 mutations known to date (examples: X-
linked agammaglobulinemia, Wiskott Aldrich
syndrome, chronic granulomatous disease)®.

Safety and efficacy of vaccines in patients
with inborn errors of immunity

The approach to the IEI patient must be based
on two pillars: the safety and efficacy of
vaccination.

Safety. Along with vaccine research, there is
also testing for wvaccine safety and
effectiveness. These are done in individuals
with normal immunity, and their harmlessness
in the immunodeficient patients can only be
estimated based on the specific immune defect.
Adverse effects of vaccinations in patients
with IEI will be reported to the Medicines and
Medical Devices Agency (MADM). Before
immunizing the patient with immune
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contine virusi sau bacterii integrale,
fragmentate sau modificate, dar si endotoxine
bacteriene, polizaharide combinate si proteine-
polizaharide conjugate. Vaccinurile cu ARN
mesager, utilizate impotriva SARS-CoV-2 pot
fi, de asemenea, considerate vaccinuri
subunitare. Aceste tiputi de vaccinuri nu au
riscuri aditionale, in comparatie cu pacientii
imunocompetenti si trebuie oferite pacientilor,
atunci cand oferd beneficii posibile. De
mentionat, ca desi majoritatea vaccinurilor din
acest grup nu poartd riscuri aditionale, unele
subtipuri de vaccinuri pot provoca infectii
(vaccin antipneumococic s
antimeningococic), la pacientii cu deficiente
de complement (tabelul 1).

2. Vaccinurile vii — siguranta acestor vaccinuri
variazd in dependentd de severitatea
imunodeficientei. La pacientii cu
imunodeficiente combinate, imunizarea cu
vaccinurile vii, poate cauza o infectie
diseminata. Infectia indusda de vaccin la
pacientul cu imunodeficientd nediagnosticata a
fost raportatd cu vaccinul antipoliomielitic
oral, rotavirus, BCG, variceld si rujeola (din
componenta ROR) [1].

In tarile, unde existdi screening pentru
imunodeficienta severd combinatd (SCID),
majoritatea sugarilor vor fi diagnosticati pana
la administrarea vaccinurilor. Astfel, copiii,
care au screening pozitiv la SCID nu vor primi
vaccinuri pand cand SCID-ul s1 alte afectiuni
care implicd limfopenia prin celule T nu vor fi
excluse. Exceptii prezinta tarile, unde BCG se
administreaza de rutind, pana la externarea din
maternitate. La acesti copii vaccinul viu se
administreazd pand la obtinerea rezultatului
screening-ului neonatal. Avand in vedere
faptul ca in tara noastrd nu exista program de
screening neonatal, vaccinurile vii prezinta
riscuri pentru pacientii cu erori Inndscute de
imunitate nediagnosticate.

Vaccinurile vii includ urmatoarele:

Virale:  rujeola-oreion-rubeola, varicela,
polivirus oral, vaccin antigripal viu atenuat,
febra galbena, rotavirus.

deficiencies, first of all the type of vaccine will
be taken into account [1].

1. Inactivated, genetically engineered
recombinant and subunit vaccines. They
may contain whole, fragmented or modified
viruses or bacteria, but also bacterial
endotoxins, combined polysaccharides and
conjugated protein-polysaccharides.
Messenger RNA vaccines used against SARS-
CoV-2 can also be considered subunit
vaccines. These types of vaccines have no
additional risks compared to
immunocompetent patients and should be
offered to patients when they offer possible
benefits. It should be noted that although most
vaccines in this group do not carry additional
risks, some subtypes of vaccines can cause
infections  (anti-pneumococcal and anti-
meningococcal vaccines), in patients with
complement deficiencies (table 1).

2. Live vaccines — the safety of these vaccines
varies depending on the severity of the
immunodeficiency. In patients with combined
immunodeficiencies, immunization with live
vaccines may cause disseminated infection.
Vaccine-induced infection in patients with
undiagnosed immunodeficiency has been
reported with oral poliomyelitis vaccine,
rotavirus, BCG, varicella and measles (from
the MMR component) [1].

In countries where screening for severe
combined immunodeficiency (SCID) is
available, most infants will be diagnosed by
the time vaccines are administered. Thus,
children with positive screem for SCID will
not receive vaccines until SCID and other
conditions involving T-cell lymphopenia have
been ruled out. Exceptions are countries where
BCG is routinely administered until discharge
from maternity. In these children, the live
vaccine is administered until the result of the
neonatal screening is obtained. Considering
the fact that there is no neonatal screening
program in our country, live vaccines pose
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Bacteriene: BCG.

Eficacitatea vaccinidrii - pacientii cu
afectiuni specifice pot sa nu raspundda la
imunizare pe masura asteptarilor. Insa,
vaccinarea se recomanda oricand aceasta ar
putea fi benefica pentru pacient. Cu cat mai
severa este imunodeficienta, cu atat sunt mai
mare riscurile de a nu avea imunogenitate [3].

Riscurile vaccinarii in raport cu subtipul
erorii inndscute de imunitate

Toti pacientii pot fi imunizati cu vaccinuri
inactivate, in baza calendarului national.
Utilizarea vaccinurilor vii atenuate se va baza
pe subtipul deficientei imune:

Imunodeficientele combinate. Pacientii cu
imunodeficiente combinate au un defect
combinat al celulelor T si B. Toate vaccinurile
vii (virale si bacteriene) sunt containdicate in
imunodeficientele combinate severe (SCID) si
imunodefiente combinate partiale

Erorile inniascute de metabolism sunt
considerate sindromul DiGeorge si SCID.
Toate vaccinurile vii de oricare tip sunt
contraindicate in aceste afectiuni. Vaccinurile
inactivate au o imunogenitate extrem de mica
la acesti pacienti si nu confera protectie dupa
administrarea lor.

Erorile innidscute de imunitate partiale
includ sindromul Wiskott-Aldrich, ataxia-
telangectazia si multe altele. Toate vaccinurile
vii, in general, sunt contraindicate la acesti
pacienti. Vaccinurile inactivate pot fi mai putin

eficiente la acesti pacienti, dar pot fi
administrate.
Vaccinarea la pacientii cu sindrom

DiGeorge mai putin sever (majoritatea
pacientilor), va fi discutatd de la caz la caz. La
pacientii cu un numdr mai mare de 500
limfocite CD3/mm? sau peste 200 limfocite
CD8+ si un raspuns proliferativ normal la
mitogeni pot fi luati In considerare pentru
vaccinarea cu vaccinul ROR (rujeold-oreion-
rubeold)

Deficiente de anticorpi.  Unele vaccinuri
virale si bacteriene sunt contraindicate in

risks for patients with undiagnosed inborn
errors of immunity.

Live vaccines include the following:

Viral: measles-mumps-rubella, chicken pox,
oral poliovirus, live attenuated influenza
vaccine, yellow fever, rotavirus.

Bacterial: BCG.

Vaccination effectiveness — patients with
specific conditions may not respond to
immunization as  expected.  However,
vaccination is recommended whenever it could
be beneficial for the patient. The more severe
the immunodeficiency, the greater the risks of
not having immunogenicity [3].

Vaccination risks according to immune error
subtype

All patients can be immunized with inactivated
vaccines based on the national schedule. The
use of live attenuated vaccines will be based on
the subtype of EII:

Combined immunodeficiencies. Patients
with combined immunodeficiencies have a
combined defect of T and B cells. All live

vaccines  (viral and  bacterial) are
contraindicated  in  severe  combined
immunodeficiencies (SCID) and partial

combined immunodeficiencies

Inborn errors of metabolism are considered
DiGeorge syndrome and SCID. All live
vaccines of any type are contraindicated in
these conditions. Inactivated vaccines have
extremely low immunogenicity in these
patients and do not confer protection after their
administration.

Partial inborn errors of metabolism
include Wiskott-Aldrich syndrome, ataxia-
telangiectasia, and many others. All live
vaccines are generally contraindicated in these
patients. Inactivated vaccines may be less
effective in these patients but can be
administered.
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deficiente de anticorpi, In dependenta de
severitatea disfunctiei imune.

e Severe - EII severe, cu afectarea functiei
de celule B, includ agamaglobulinemia X-
linkatd si  imunodeficienta comuna
variabild. Acesti pacienti nu vor fi
imunizati cu unele vaccinuri vii, precm
VPO (vaccin oral contra poliomielitei),
vaccinul viu atenuat contra gripei, febrei
galbene si vaccinuri vii contra febrei
tifoide. Alte vaccinuri vii nu vor fi
administrate (de exemplu ROR si varicela),
pe motiv de imunizare pasivd dupa
administrarea de imunoglobulinei.

e Deficiente usoare - pacientiii cu forme
mai usoare de deficiente, precum sunt
deficiente simtomatice ale IgA si a
subclaselor de IgG, nu vor fi imunizati cu
VPO, BCG si vaccinul contra febrei
galbene, In cazul in care ei nu primesc
tratament substitutiv.

Defecte fagocitare - Includ neutropenii
congenitale, boala granulomatoasd cronica,
deficit de adeziune leucocitara si deficienta de
mieloperoxidaza. Acestor pacienti nu li se va
administra ~ vaccinuri  bacteriene  Vii.
Administrarea vaccinurilor virale vii este
sigura  (exceptie defect de adeziune
leucocitard), deoarece acesti pacienti, de
asemenea, pot avea deficiente de raspuns
umoral.

Deficiente congenitale de complement si
asplenia congenitala - sunt caracterizate prin
deficit de complement, dar imunitate celulara
si umorald intactd. Astfel, pacientilor li se va
administra toate vaccinurile vii si inactivate.
Indeosebi, imunizarea contra Niesseria
meningitidis, Streptococcus pneumoniae si
Haemophilus influenzae  este  foarte
importanta.

Defectele imunititii inidscute. Imunizarea
depinde de defectul in cauza.

Pacientii cu defecte ale imunitatii Tnnascute,
asociate cu infectiile bacteriene invazive nu
vor primu vaccinuri vii bacteriene.

Vaccination in patients with less severe
DiGeorge syndrome (most patients), will be
discussed on a case-by-case basis. Patients
with a CD3 lymphocyte count greater than
500/mm3m or a CD8+ lymphocyte count
greater than 200 and a normal proliferative
response to mitogens may be considered for
MMR (measles-mumps-rubella) vaccination

Antibody deficiencies. Some viral and
bacterial vaccines are contraindicated in
antibody deficiencies, depending on the
severity of the immune dysfunction.

e Severe — severe IEIs with impaired B-cell

function include X-linked
agammaglobulinemia and variable
common immunodeficiency.  These

patients will not be immunized with some
live vaccines, such as OPV (oral polio
vaccine), live attenuated influenza, yellow
fever and live typhoid vaccines. Other live
vaccines will not be administered (eg
MMR and varicella), due to passive
immunization after administration of
immunoglobulins.

e Mild deficiencies - patients with milder
forms of deficiencies, such as symptomatic
deficiencies of IgA and 1gG subclasses,
will not be immunized with OPV, BCG,
and yellow fever vaccine unless they
receive replacement therapy.

Phagocytic defects - Include congenital
neutropenias, chronic granulomatous disease,
leukocyte  adhesion  deficiency, and
myeloperoxidase deficiency. These patients
will not be given live bacterial vaccines.
Administration of live viral vaccines is safe
(except leukocyte adhesion defect) as these
patients also may have humoral response
deficiencies.

Congenital complement deficiencies and
congenital asplenia - are characterized by
complement deficiency but intact cellular and
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Pacientii cu defecte ale imunitatii inndscute,
asociate cu infectii virale severe - nu vor primi
vaccinuri vii virale.

Cei care prezinta susceptibilitate sporita la

infectii micobacteriene, nu vor primi vaccin
BCG.

Toate vaccinurile virale si bacteriene sunt
contraindicate la pacientii ale caii NL-Kappa-
B, care se prezinta ca SCID.

Recomandari pentru vaccinarea la pacientii
cu ElI specific

Unele vaccinuri sunt deosebit de importante
pentru pacientii cu diferite tipuri de stari

.....

acestora.

Vaccin antigripal inactivat. Se recomanda
vaccinarea anuald tuturor pacientilor cu EII
care sunt capabili sa produca un raspuns imun
de orice intensitate. Acesta e deosebit de
important la pacientii cu boala granulomatoasa
cronica. Unii pacienti au un raspuns mai potent
in cazul administrarii unor doze repetate sau
mai mari (de exemplu: doud doze standarte cu
un interval de cel putin o lund sau vaccinarea
cu 0 dozd mai mare)

Vaccinul antipneumocaocic. Vaccinul
conjugat este recomandat pacientilor cu
imunodeficiente combinate, deficiente
umorale, de complement, asplenie congenitala,
defecte  fagocitare, care nu  primesc
imunoglobulina. Pacientii cu imunodeficiente
mai lejere, precum deficientele simptomatice
de IgA, de subclase a IgG sau de anticorpi
specifici, sunt adesea imunizati cu vaccin
pneumococic polizaharidic dupa varsta de 2
ani cu scop diagnostic - pentru a testa
raspunsul la antigeni polizaharidici. Cei, care
nu raspund deloc la imunizare prin producere
de anticorpi, sunt elibigili pentru tratament cu
imunoglobulina.(4)

Vaccin antimeningococic. Se va administra
pacientilor cu deficiente de anticorpi, asplenie
congenitald, celor cu imunodeficiente

combinate. Pacientilor cu asplenie, se

humoral immunity. Thus, patients will receive
all live and inactivated vaccines. In particular,
immunization against Niesseria meningitidis,
Streptococcus pneumoniae and Haemophilus
influenzae is very important.

Defects of innate immunity. Immunization
depends on the defect in question.

Patients with defects in innate immunity
associated with invasive bacterial infections
will not receive live bacterial vaccines.

Patients with defects of innate immunity
associated with severe viral infections will
receive live viral vaccines.

Those with increased susceptibility to
mycobacterial infections will not receive BCG
vaccine.

All viral and bacterial vaccines are
contraindicated in NL-kappa-B pathway
patients presenting as SCID.

Recommendations for vaccination in patients
with specific IEI

Some vaccines are particularly important for
patients with various types of
immunodeficiency states because of their
susceptibility.

Inactivated influenza vaccine. Annual
vaccination is recommended for all patients
with IElI who are able to mount an immune
response of any intensity. This is particularly
important  in  patients  with  chronic
granulomatous disease. Some patients have a
more potent response to repeated or higher
doses (for example: two standard doses at least
one month apart or vaccination with a higher
dose)

The pneumococcal vaccine. The conjugate
vaccine is recommended for patients with
combined immunodeficiencies, humoral,
complement deficiencies, congenital asplenia,
phagocytic defects, who do not receive
immunoglobulin.  Patients  with  milder
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recomanda administrarea vaccinurilor
conjugate, deoarece ei ar putea sa nu raspunda
la vaccin polizaharidic pur.

Vaccinul antihemofilic (Hib) - o doza de
vaccin impotriva Haemophilus influenzae tip b
trebuie administrat o datd pacientilor
neimunizati cu varsta mai mare de 5 ani, care
au riscuri sporite de infectii cu bacterii
incapsulate.

Vaccinul contra virusului papilomei umane.
Acest vaccin va fi luat in considerare la toti
pacientii cu erori innascute de imunitate, in
special la cei, care au risc sporit de infectie cu
virusul papilomei umane (ataxie-telangectazie,
deficienta CD40/CD40 ligand, CVID, sindrom
Wiskott-Aldrich).

Vaccinarea contra COVID-19 la pacientii cu
erori inndascute de imunitate.

Vaccinul anti-COVID-19 este o metoda de
profilaxie impotriva formelor severe de
COVID-19. Vaccinarea persoanelor
imunocompromise este discutabila, dar deja
exista studii care demonstreaza inofensivitatea
lor pentru pacientii imunodeprimati. Insa,
nivelul seroconversiei postvaccin care in cazul
unor EIl poate fi minim. Organizatiile
internationale recomandad vaccinarea grupelor
de risc, care includ pacientii cu
imunodeficiente moderat-severe (ex: Sdr.
DiGeorge, Sdr. Wiskott Aldrich).(5)

immunodeficiencies, such as symptomatic
IgA, 1gG subclass, or specific antibody
deficiencies, are often immunized with
pneumococcal polysaccharide vaccine after
age 2 years for diagnostic purposes—to test the
response to polysaccharide antigens. Those
who do not respond at all to immunization by
producing antibodies are ineligible for
immunoglobulin treatment. (4)

Meningococcal vaccine. It will  be
administered to patients with antibody
deficiencies, congenital asplenia, those with
combined immunodeficiencies. Conjugate
vaccines are recommended for patients with
asplenia, as they may not respond to pure
polysaccharide vaccine.

Haemophilus influenzae type b vaccine - one
dose of Haemophilus influenzae type b vaccine
should be given once to unimmunized patients
older than 5 years who are at increased risk of
infections with encapsulated bacteria.

The human papilloma virus vaccine. This
vaccine will be considered in all patients with
inborn errors of immunity, especially those at
increased risk of human papillomavirus
infection (ataxia-telangiectasia, CD40/CD40
ligand deficiency, CVID, Wiskott-Aldrich
syndrome).

Vaccination against COVID-19 in patients
with inborn errors of immunity.

The anti-COVID-19 vaccine is a method of
prophylaxis against severe forms of COVID-
19. Vaccination of immunocompromised
people is debatable, but there are already
studies that demonstrate their harmlessness for
immunocompromised patients. However, the
level of post-vaccine seroconversion, which in
the case of some IEIs, can be minimal.
International ~ organizations ~ recommend
vaccination of risk groups, which include
patients with moderate-severe
immunodeficiencies (eg: Dr. DiGeorge, Dr.
Wiskott Aldrich).(5)
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Table ], Vaccination of patients with primary immunodeficiencies (2)

Vaccine Combined Complement Patients Immune Phagocite Defecte ale Auto- Complement
impunodeficienci deficiencies with regulation deficiency imunitani inndscute | inflammator | deficiencies
es substitutive | deficiency v dizseases
E g therapy o g .
N 3842 78|82y
1 2 | 3 ] 4 5 ] 6 7 [ 8 [ o] 10 [11] 11 13 14
Inactivated/subunit
DIk B A B A B A A A A A A A A
HepA B A B A B A A A A A A A A
HepB B A B A B A A A A A A A A
HIB B A B A B A A A E A A A E
HPV B A A A A A A A A A A A A
Influenza (s/c, B A A A A A E A A A A A A
i/'m)
Meningococcal B A B A A A A A E A A A E
Meningococcal B A B A A A A A E Al A A E
serotype B
Pneumococcal B A B A B A A A E Al A A E
conjugated
1 2 3 4 5 6 7 8 9 10 11 ] 12 13 14
Pneumococcal B A B A B A A A E A A A E
polysaccharide
Polio (i/m1) B A B A B A A A A A A A A
Rabi B A A A A A A A A A A A A
Live attenuated
Influenza C C C C C C C C C C C C C
ROR C D C D C A A C A C A A A
Polio (oral) C C C C C A A C A C A A A
Rotavirus C C C D C A A C A C A A A
WVaricella {5 D i D (& A A C A C A A A
BCG C C D D D D D C C D D C D

A: They are harmless; possible benefit; recommended administration; it 1 used according to the national vaccination calendar
B: Harmless; unlikely benefit; administration is not recommended.
C: They can be harmful (significant); unlikely benefit; administration 1s not recommended.
D: They can be harmful (insignificant); possible benefit; administration 1s recommended.

E: Recommended administration for therapeutic benefit.

Tabelul 1. Vaccinarea pacientilor cu imunodeficiente primare (2)

Vaccin Imunodeficiente Deficiente de Pacientiicu | Deficiente Deficiente Defecte ale Boli auto- Deficiente
combinate anticorpi terapie de ale reglarii fagocitare imunititii inndscute inflamatrii ale
° N » R substitutie imune o B N = sistemului
@ | @ il 2 E :g a o | % |8 complement
5 T 5 z Rg&| 5 |8 |2 |&8°
@0 = w = m 2 m - =
1 2 [3 [4 3 [ 6 7 = [ 10 11 J12 13 14
Vaccinuri subunitarefinactivate
DTPa B A B A B A A A A A A A A
HepA B A B A B A A A A A A A A
HepB B A B A B A A A A A A A A
HIB B A B A B A A A E A A A E
HFV B A A A A A A A A A A A A
Antigripal (s/c. i'm) B A A A A A E A A A A A A
Antin oc B A B A A A A A E A A A E
Antimeningococ B A B A A A A A E A A A E
serotip B
Antipneumococic B A B A B A A A JE3 A A A E
conjugat
1 2 3 4 3 [ 7 2 9 10 11 12 13 14
Antipneumococic B A B A B A A A E A A A E
polizaharidic
Polio (i'm) B A B A B A A A A A A A A
Antirabic B A A A A A A A A A A A A
Vaccinuri vii a
Gripa C C C O C [ (5 C Cc C i Cc Cc
ROR C D C D C A A C A C A A A
Polio (oral) C Cc C C C A A C A C A A A
Rotavirus C c C D C A A C A C A A A
Varicela C D C D C A A C A C A A A
BCG C [~ D D D D D C C D D C D

A Sunt inofensive; beneficiu posibil; administrarea recomandata; se utilizeaza conform calendarului national de vacciniri
B: Sun inofensive; beneficiu putin probabil; administrarea nu se recomandi.
C: Pot fi ofensive (semnificativ); beneficiu putin probabil; administrarea nu se recomanda.
D: Pot fi ofensive (nesemnificativ); beneficiu posibil; administrarea se recomanda.
E: Administrarea recomandata pentru beneficiu terapeutic. |

Concluzii:

Respectarea
vaccinare este important pacientii cu erori
innascute de metabolism si familia acestuia,

programului

de

astfel fiind diminuate atat morbiditatea, cat si
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Conclusions: Adherence to the vaccination
schedule is important for patients with inborn
errors of metabolism and their families, thus




mortalitatea  determinate  de infectiile reducing both morbidity and mortality caused
prevenibile prin imunizare. by immunization-preventable infections.

Cuvinte cheie: imunizare, erori innascute de Keywords: primary  immunodeficiency,
metabolism, vaccin common variable immunodeficiency,

immunophenotyping, molecular-genetic test
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REZUMAT

Perfectarea cunostintelor si vigilentei asupra
imunodeficientelor primare in rindul medicilor
specialisti si rezidentilor care zilnic pot
depista, trata si ameliora calitatea vietii
pacientilor cu aceste stari, devine prioritara
odatd cu aparitia noilor tehnologii care
faciliteazd diagnosticul precoce. Scopul
studiului a fost aprecierea si compararea
nivelului de cunostinte asupra
imunodeficientelor primare (IDP) la copii si
adulti in rindul rezidentilor si medicilor
specialisti ai institutiilor medico-Sanitare
publice (IMSP), pentru aprecierea directiilor
de perfectionare a educatiei medicale continue
la acest compartiment. A fost realizata
compararea datelor de anchetare a 37 de
medici specialisti pediatri si de laborator si 74
de rezidenti de la specialitdtile medicina
internd, de laborator si oncologie. Chestionarul
contine 25 de intrebdri despre semnele de
alarmd a IDP la copii si adulti, semne generale
a IDP , semne specifice a IDP, managementul
terapiei si imunizarii pacientilor cu IDP. Cele
mai bune cunostinte despre IDP au fost
demonstrate de medicii specialisti pediatri cu
prevalenta procentului de rdspunsuri corecte,
precum si de rezidenti specialitatea medicina
interna.

INTRODUCERE

Imunodeficientele primare (IDP) sunt un grup
de boli congenitale rare ale sistemului
imunitar, care de obicei, se prezintd cu o
dificultate de diagnostic. Actulmente, sunt
cunoscute peste 450 de boli ereditare a
sistemului imunitar, care apar ca urmare a unor
defecte genetice ce duc la dereglarea
imunitatii, iar numarul lor creste in continuu
[1-3,8].

IDP poate fi suspectatd prin anumite semne
clinice, printre care se enumerd infectiile
recurente, adesea bacteriene, sau infectiile
cauzate de agenti patogeni atipici, sau cu o

2State University of Medicine and
Pharmacy “Nicolae Testemitanu”,
Chisinau, Republic of Moldova

ABSTRACT

Improving knowledge and vigilance on
primary immunodeficiencies among specialist
doctors and residents who can detect, treat and
improve the quality of life of patients with
these conditions on a daily basis, becomes a
priority with the emergence of new
technologies that facilitate early diagnosis.
The purpose of the study was to assess and
compare the level of knowledge on primary
immunodeficiencies (PID) in children and
adults among residents and medical specialists
of public medical and sanitary institutions
(PMSI), in order to assess the directions for
improvement of continuous medical education
in this field. The questionnaire contains 25
questions about warning signs of IDP in
children and adults, general signs of IDP,
specific signs of IDP, management of therapy
and immunization of patients with IDP. The
best knowledge about IDP was demonstrated
by pediatric specialists with the prevalence of
the percentage of correct answers, as well as
by resident doctors in the specialty of internal
medicine.

INTRODUCTION

Primary immunodeficiencies (pids) are a
group of rare congenital diseases of

The immune system, which usually present
with a diagnostic difficulty. Currently, more
than 450 hereditary diseases of the immune
system are known, which appear as a result of
genetic defects that lead to immune
dysregulation, and their number is
continuously increasing [1-3,8].

PIDs can be suspected by certain clinical
signs, including recurrent infections, often
bacterial, or infections caused by atypical
pathogens, or with an atypical and severe
course [5,8].

Other clinical data include autoimmune
diseases, allergic manifestations and tumor
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evolutie atipica si severa [5,8]. Alte date
clinice includ bolile autoimune, manifestarile
alergice si maladiile tumorale. Dezvoltarea
cercetarii genetice a condus la o crestere
semnificativd a numarului de IDP recunoscute
in ultimii 20 de ani, dar diagnosticul lor este
inca insuficient de precizat. Problema
diagnosticarii precoce a IDP existd in multe
tari ale lumii, inclusiv in Europa de Est [4,6].
Unul dintre motivele principale este lipsa de
vigilentd a medicilor atdt din asistenta
medicald primara, cit si a specialistilor de

profil [8].

Medicii de diverse specialitdti de medicind
practica  confunda adesea IDP cu
imunodeficientele secundare sau le trateaza ca
afectiuni comorbide.

Diagnosticul IDP si identificarea formelor
nosologice ale acestora sunt extrem de
relevante, deoarece acest lucru duce la
determinarea tacticilor de tratament oportun,
care vor favoriza imbunatatirea calitatii si a
sperantei de viatd a pacientilor.

O sarcina importantd este cresterea gradului de
constientizare a stagiarilor si studentilor cu
privire la diagnosticul IDP. Deoarece aceste
boli sunt observate in practica medicilor de
diferite specialitdti, este important ca viitorii
medici specialisti si rezidenti, in cadrul
cursurilor de perfectionare continud, sa
dobandeasca cunostinte inedite  despre
diagnosticul acestora.

Studiile anterioare au aratat o lipsd de
constientizare atat a studentilor, cat si a
stagiarilor, precum si a medicilor cu privire la
diagnosticul IDP. Cel mai probabil, aceastd
problema este legatd de lipsa de focalizare
(numar insuficient de ore in programele
institutiilor de invatdméant superior de
medicind, cicluri de certificare, cicluri de
perfectionare tematicd) asupra studiului
patologiei sistemului imunitar. Pentru multi
medici primari, sistemul imunitar reprezinta
inca ,,terra incognita” [7,8].

Avand 1in vedere variabilitatea semnelor
clinice si constientizarea scazutd, majoritatea

diseases. The development of genetic research
has led to a significant increase in the number
of PIDs recognized in the last 20 years, but
their diagnosis is still insufficiently precise.
The problem of early diagnosis of PID exists
in many countries of the world, including
Eastern Europe [4,6]. One of the main reasons
is the lack of vigilance of both primary care
physicians and specialists [8].

Doctors of various specialties of practical
medicine often confuse PID with secondary
immunodeficiencies or treat them as comorbid
conditions.

The diagnosis of PID and the identification of
their nosology forms are extremely relevant,
because this leads to the determination of
timely treatment tactics, which will favor the
improvement of the quality and life
expectancy of patients.

An important task is to increase the awareness
of trainees and students about the diagnosis of
PID. Since these diseases are observed in the
practice of doctors of various specialties, it is
important that future medical specialists and
residents, in the framework of continuing
education courses, acquire new knowledge
about their diagnosis.

Previous studies have shown a lack of
awareness among both students and trainees
as well as physicians regarding the diagnosis
of PID. Most likely, this problem is related to
the lack of focus (insufficient number of hours
in the programs of medical institutions of
higher  education, certification  cycles,
thematic improvement cycles) on the study of
the pathology of the immune system. For
many primary care physicians, the immune
system still represents represents ‘“terra
incognita” [7,8].

Given the variability of clinical signs and low
awareness, most PIDs are diagnosed at the

tertiary level or in the presence of
complications, or a severe infectious
syndrome.

Therefore, increasing the level of knowledge
about PID among doctors should start right
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IDP sunt diagnosticate la nivel tertiar sau in
prezenta complicatiilor, sau a unui sindrom
infectios sever.

Prin urmare, cresterea nivelului de cunostinte
despre IDP in randul medicilor ar trebui sa
inceapa chiar in incinta universitatii de
medicind, sd continue si sa se imbunatiteasca
pe Intreaga perioada de studii postuniversitare,
precum si prin autoperfectionare. In prezent,
acest lucru este facilitat in mare masura de
extinderea initiativelor de educare si informare
a medicilor si a publicului cu privire la
manifestarile IDP.

SCOPUL STUDIULUI a fost compararea
nivelului de cunostinte asupra IDP in randul
medicilor pediatri si rezidentilor USMF
”Nicolae Testemitanu” pentru a determina
domeniile de imbunatatire a educatiei in cadrul
acestui compartiment.

MATERIALE SI METODE

Datele anonime ale sondajului au fost
comparate pentru 37 de medici, 74 de rezidenti
de diverse specialitati a Universitatii de Stat de
Medicind si Farmacie "Nicolae Testemitanu”.
Studiul a fost efectuat in perioada 2022—2023.

Pentru sondaj au fost formulate 25 de intrebari
(tabelul 1), la care respondentii au raspuns
,»da” sau ,,nu”. Chestionarul a cuprins patru
sectiuni principale: semne de avertizare ale
IDP la copii (4 intrebari) si la adulti (2
intrebdri); semne generale ale IDP (5
intrebari), semne specifice IDP (9 intrebari),
strategii de tratament si imunizare a pacientilor
cu IDP (5 intrebari). Chestionarul a fost
elaborat de imunologi, cu prelucrarea si
suplimentarea datelor bibliografice, si aplicat
conform stadardelor etice.

Inainte de sondaj, respondentii erau informati
despre motivele colectarii informatiilor si
despre modul 1n care acestea vor fi utilizate.
Inainte de colectarea acestor chestionare,
participantilor 1i s-a citit o declaratie care ii
informa ca participarea lor a fost voluntara si

within the premises of the medical university,
continue and improve throughout the period of
postgraduate studies, as well as through self-
improvement. Currently, this is greatly
facilitated by expanding initiatives to educate
and inform physicians and the public about
PID manifestations.

THE AIM OF THE STUDY was to compare
the level of knowledge on PID among
pediatricians

and SUMPh “Nicolae Testemitanu” residents
in order to determine the areas for improving

education in this field.
MATERIALS AND METHODS

The anonymous survey data were compared
for 37 doctors, 74 residents of various
specialties of the “Nicolae Testemitanu™ State
University of Medicine and Pharmacy. The
study was conducted in the period 2022-2023.

For the survey, 25 questions were formulated
(table 1), to which the respondents answered

&quot;yes&quot; or &quot;no&quot;. The
questionnaire included four main sections:
warning signs of PID in children (4 questions)
and in adults (2 questions); general signs of
PID (5 questions), specific signs of PID (9
questions),  treatment  strategies  and
immunization of patients with PID (5
questions). The questionnaire was developed
by immunologists, with the processing and
supplementation of bibliographic data, and
applied according to ethical standards.

Before the survey, respondents were informed
about the reasons for collecting the
information and how it would be used. Before
collecting these questionnaires, participants
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ca raspunsurile lor au fost anonime si
confidentiale. Aceastd declaratie a primit
acordul tuturor respondentilor care au raspuns
la chestionar.

Au fost oferite chestionare pentru medici
pediatri si medici de laborator. Prin urmare 37
de specialisti care au constituit 100%, au fost
de acord sa raspunda la intrebari. Printre
respondentii specialitatii de pediatrie au fost 14
(56%) medici din ISMP primare — primul
contact. Medicii de la nivelul secundar al
asistentei medicale au constituit 7 (28%) si cei
de la nivel tertiar — 4 (16%). Medicii rezidenti
au fost repartizati dupd cum urmeaza: 23
(31,1%) la disciplina Sinteze Clinice in
Departamentul Medicind Interna, 10 (13,5%)
la disciplina Gastroenterologie, 25 (33,8%) la
Medicind de Laborator si 16 (21,6%) la
Oncologie. Chestionarele au fost distribuite
respondentilor la locul de munca in timpul
programului de lucru.

Cercetarea a urmat principiile stabilite 1n
Declaratia WMA de la Helsinki.

Rezultatele au fost analizate folosind proceduri
standard cu pachetul software SPSS 22.

Distributia variabilelor a fost evaluata folosind
testul ¥2 si testul exact Fisher. Nivelul de
semnificatie al testelor a fost stabilit la p =
0,05.

REZULTATE SI DISCUTII

Varsta medicilor a variat intre 28 si 65 de ani
(varsta medie 46,5 ani). Femeile au constituit
majoritatea medicilor chestionati (74 %).

Varsta medicilor rezidenti a variat intre 25 si
49 de ani (varsta medie 37 ani). Majoritatea
rezidentilor chestionati au fost de sex feminin
(71,4 %). Lista si procentul de raspunsufi
corecte Intre toti respondentii sunt prezentate
in tabelul 2.

Conform rezultatelor din tabelul 1 si 2, se poate
sustine ca cel mai mare procent de raspunsuri
corecte au fost date de medicii specialisti
pediatri (68 %), cel mai mic de rezidentii

were read a statement informing them that
their participation was voluntary and that their
responses were anonymous and confidential.
This statement was agreed to by all
respondents who answered the questionnaire.

Questionnaires were provided for
pediatricians and laboratory physicians.
Therefore, 37 specialists who constituted
100%, agreed to answer the questions. Among
the pediatric specialty respondents were 14
(56%) doctors from the primary PSMI — the
first contact. Doctors from the secondary level
of medical assistance constituted 7 (28%) and
those from the tertiary level — 4 (16%).
Resident doctors were distributed as follows:
23 (31.1%) in the discipline of Clinical
Syntheses in the Department of Internal
Medicine, 10 (13.5%) in the discipline of
Gastroenterology, 25 (33.8%) in Laboratory
Medicine and 16 (21.6%) in Oncology.
Questionnaires were distributed to
respondents at their workplace during business
hours.

The research followed the principles set out in
the WMA Declaration of Helsinki.

The results were analyzed using standard
procedures with the SPSS 22 software
package.

The distribution of variables was assessed
using the y2 test and Fisher’s exact test. The
significance level of the tests was set at p =
0.05.
RESEARCH
DISCUSSION
The age of the doctors ranged from 28 to 65
years (mean age 46.5 years). Women
constituted the majority of doctors surveyed
(74 %). The age of resident physicians ranged
from 25 to 49 years (mean age 37 years). Most
of the surveyed residents were female (71.4
%). The list and percentage of correct answers
among all respondents are presented in Table
2.

According to the results in Tables 1 and 2, it
can be argued that the highest percentage of
correct answers were given by pediatric
specialists (68%), the lowest by Laboratory
Medicine residents (56.8%), being revealed a

RESULTS AND
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Medicina de Laborator (56,8 %), fiind relevata
o diferentd semnificativa intre indicatorii
acestor doud grupe dintre respondenti (p <
0,001). Astfel, se poate presupune ca rezidentii
la Medicind de Laborator acordd o atentie
insuficienta particularitatilor bolilor sistemului
imunitar in timpul studiilor universitare. La
compararea raspunsurilor medicilor pediatri
(68 %) si medicilor de laborator (55,3 %),
raspunsurile mai corecte au fost date de catre
pediatri, ceea ce poate indica o scadere a
vigilentei si absenta unei cresteri a
cunostintelor privind IDP prin
autoperfectionare in randul medicilor de
laborator.

La analiza raspunsurilor la Intrebarile privind
semnele generale ale IDP, s-a constatat ca 72,7
% dintre medicii rezidenti, si 66,6 % dintre
medicii de laborator si practic 3 din 4 medici
pediatri considera ca IDP apare doar la copii.
Un numar mic de respondenti stiau ca
dismorfismul facial este caracteristic pentru
imunodeficientd variabild generala (32 %
dintre medicii pediatri, 0% dintre medicii de
laborator, 34,8% dintre rezidentii disciplinei
Sinteze Clinice). Vigilenta respondentilor cu
privire la markerii tumorali ca manifestari
comune ale IDP a fost insuficienta (8,3 %
raspunsuri corecte pentru medicii de laborator
si 52% pentru rezidentii aceleiasi disciplini).

Procentul mediu de rdspunsuri corecte asupra
caracteristicilor generale ale IDP in randul
tuturor respondentilor a fost de 64,9 %. Nu a
existat o diferentd semnificativa intre grupurile
de respondenti.

Au existat, de asemenea, dificultati in a
raspunde la intrebarile despre semnele de
avertizare ale IDP. Doar 40 % dintre medicii
pediatri, 10 % dintre medicii rezidenti la
disciplina gastroenterologie au indicat ca doua
sau mai multe pneumonii in timpul anului pot
fi un semn de IDP la copii. Cea mai mare
provocare pentru medici si rezidenti au fost
intrebarile despre semnele de avertizare ale
IDP la adulti. Doar 16,6 % dintre medici si 12
% dintre rezidentii Catedrei Medicina de
Laborator au reusit sa indice corect ca doud sau
mai  multe pneumonii, confirmate prin

significant difference between the indicators
of these two groups of respondents (p &lt;

0.001). Thus, it can be assumed that
Laboratory =~ Medicine  residents  pay
insufficient attention to the particularities of
immune system diseases during their
university studies.

When comparing the responses  of

pediatricians (68 %) and laboratory physicians
(55.3 %), more correct responses were given
by pediatricians, which may indicate a
decrease in vigilance and the absence of an
increase in PID knowledge through self-
improvement among laboratory physicians.
When analyzing the answers to questions
about the general signs of PID, it was found
that 72.7% of resident doctors, and 66.6% of
laboratory doctors and practically 3 out of 4
pediatricians believe that PID occurs only in
children. A small number of respondents knew
that facial dysmorphism is characteristic of
general variable immunodeficiency (32% of
pediatricians, 0% of laboratory physicians,
34.8% of Clinical Synthesis residents).
Respondents&#39; vigilance regarding tumor
markers as common manifestations of PID
was insufficient (8.3 % correct answers for
laboratory physicians and 52% for residents of
the same discipline).

The average percentage of correct answers on
the general characteristics of the PID among
all respondents was 64.9 %. There was no
significant difference between respondent
groups.

There were also difficulties in answering
questions about the warning signs of PIDs.
Only 40% of pediatricians, 10% of
gastroenterology residents indicated that two
or more pneumonias during the year can be a
sign of PID in children. The biggest challenge
for physicians and residents was questions
about the warning signs of PID in adults. Only
16.6% of physicians and 12% of residents of
the Department of Laboratory Medicine were
able to correctly indicate that two or more
radiographically  confirmed  pneumonias
within three years in adults can be a sign of
PID. This result in these two groups was
significantly lower than in the case of
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radiografii, in decurs de trei ani la adulti pot fi
un semn de IDP. Acest rezultat, In aceste doua
grupuri a fost semnificativ mai mic decat in
cazul medicilor pediatri (p = 0,0022 si,
respectiv, p = 0,01). Cele mai scazute
cunostinte despre semnele de avertizare la
adulti au fost demonstrate de medicii rezidenti
ai Departamentului Medicind Interna si
Catedrei Medicina de Laborator (54,1 % din
raspunsurile corecte). Cu toate acestea, toti
participantii la sondaj au aratat o cunoastere
buna a unor astfel de semne specifice ale IDP,
cum ar fi localizarea atipica a infectiilor si/sau
infectia atipicd a acesteia si, respectiv, 61,9%
din raspunsurile corecte). Nu a existat o
diferentd semnificativa intre datele obtinute cu
privire la cunoasterea semnelor de avertizare
ale IDP la copii si adulti in randul medicilor si
rezidentilor, Intre timp, in randul rezidentilor,
proportia raspunsurilor corecte despre semnele
de avertizare la adulti a fost semnificativ mai
mica decat a celor la copii ( p =0, 051).

Nu a fost gasita nici-o diferentd semnificativa
la compararea procentului general de
raspunsuri corecte despre semnele specifice de
IDP in randul participantilor la sondaj. Rata
medie a  raspunsurilor  corecte  pe
caracteristicile specifice ale IDP a fost de
53,2% (50,9% - in randul medicilor specialisti;
49,7% - in randul medicilor rezidenti). Un
numadr redus de raspunsuri corecte a fost dat de
toti respondentii rezidenti oncologi si ai
Catedrei Medicind de Laborator pentru
sindromul Nijmegen. Proportia rdspunsurilor
corecte despre necesitatea testarii genetice a
copiilor cu microcefalie a fost de 85% (91,65
% medici; respectiv 78,4 % rezidenti). La
intrebarea despre permisiunea de a efectua
radiografii toracice la copiii cu sindrom
Nijmegen, cea mai mica proportic de
raspunsuri corecte a fost in randul medicilor
rezidenti Sinteze Clinice - 39,1 % (p < 0,0001
in comparatie cu alte grupe).

Toti respondentii au demonstrat cunostinte
moderate despre semnele de avertizare ale IDP
la copii. Procentul mediu de raspunsuri corecte
a fost de 61,2% in randul medicilor, 60,6% in
randul rezidentilor. Din pacate, participantii nu

pediatricians (p = 0.0022 and p = 0.01,
respectively). The lowest knowledge of
warning signs in adults was demonstrated by
resident physicians of the Department of
Internal Medicine and the Department of
Laboratory Medicine (54.1% of correct
answers). However, all survey participants
showed a good knowledge of such specific
signs of PID as atypical localization of
infections and/or its atypical infection and
61.9% of correct answers, respectively). There
was no significant difference between the data
obtained on the knowledge of the warning
signs of PID in children and adults among
doctors and residents, meanwhile, among
residents, the proportion of correct answers
about the warning signs in adults was
significantly lower than that in children (p =
0.051).

No significant difference was found when
comparing the overall percentage of correct
responses on specific PID signs among survey
participants. The average rate of correct
answers on the specific characteristics of the
PID was 53.2% (50.9% - among specialist
doctors; 49.7% - among resident doctors). A
small number of correct answers were given
by all oncology resident and Department of
Laboratory  Medicine  respondents  for
Nijmegen syndrome. The proportion of
correct answers about the need for genetic
testing of children with microcephaly was
85% (91.65% doctors; respectively 78.4%
residents). When asked about the permission
to perform chest X-rays in children with
Nijmegen syndrome, the lowest proportion of
correct answers was among the resident
doctors Clinical Syntheses - 39.1 % (p &lt;
0.0001 compared to other groups).

All respondents demonstrated moderate
knowledge of the warning signs of PID in
children. The average percentage of correct
answers was 61.2% among physicians, 60.6%
among residents. Unfortunately, participants
did not show better awareness of PID signs in
adults either (59.8%; and 63.1% respectively).
Resident physicians gave fewer correct
answers compared to medical specialists
(47.3% versus 65.7%, p = 0.001). Medical
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au aratat o mai buna constientizare a semnelor
IDP nici la adulti (59,8 %; si 63,1% respectiv).
Medicii rezidenti au dat mai putine raspunsuri
corecte comparativ cu medicii specialisti
(47,3% versus 65,7%, p = 0,001). Medicii
specialisti au aratat o constientizare mai mare
a unui astfel de semn specific al sindromului
Nijmegen, cum ar fi prezenta unor pete ,,café
au lait” in cantitate de 6 sau mai multe (73,5%
din raspunsurile corecte fatda de 51,6 % la
medicii rezidenti, p = 0,005). Dimpotriva,
medicii rezidenti au aratat cele mai bune
cunostinte Tn comparatie cu specialistii despre
absenta dismorfiei faciale cu imunodeficienta
comund variabila (p = 0,003 si respectiv p <
0,0001). Pe baza acestor date, se poate
argumenta cd, in studiul patologiei sistemului
imunitar, se acordd putind atentie studiului

simptomelor clinice caracteristice ntr-0
anumita IDP. Rezidentii erau mai constienti de
semnele sindromului Louis-Barr.

Telangiectazia ca semn al acestui sindrom a
fost observata de 90,3 % dintre rezidenti, ceea
ce a fost semnificativ mai mare decat in randul
medicilor (p =0,004). Cu toate acestea, in toate
grupurile, cunoasterea alfa-fetoproteinei ca
marker al sindromului Louis-Bar a fost
scazutd. Participantii la sondaj au aratat o buna
cunoastere a semnelor specifice ale
sindromului Wiskott-Aldrich. Astfel, 85,5%

dintre medici, s1 86,7 % dintre medicii
rezidenti stiau cd procesele inflamatorii
frecvente ale sistemului respirator 1in

combinatie cu trombocitopenie si eczeme ar
putea fi semne ale acestui sindrom.

Respondentii au dezvaluit un nivel suficient de
ridicat de cunostinte si au argumentat despre
problema terapiei de substitutie cu preparate de
imunoglobuline la pacientii cu IDP, care apar
cu o deficientd de anticorpi, si problema
copiii cu IDP severd. Majoritatea medicilor
pediatri au dat raspunsuri corecte la aceste
intrebari. Ei au avut un procent semnificativ
mai mare de raspunsuri corecte la intrebarile
legate de tratament si vaccinare in comparatie
cu toate celelalte intrebari (p < 0,0001 pentru
semne specifice, p = 0,034 pentru semnele de
avertizare, p = 0,003 pentru semnele generale).

specialists showed a greater awareness of such
a specific sign of Nijmegen syndrome as the
presence of 6 or more “café au lait”; spots
(73.5% of correct answers vs. 51.6% for
resident doctors, p = 0.005). On the contrary,
residents showed the

best knowledge compared to specialists about
the absence of facial dysmorphia with variable
common immunodeficiency (p = 0.003 and p
< 0.0001, respectively). Based on these data,
it can be argued that in the study of the
pathology of the immune system, little
attention is paid to the study of the
characteristic clinical symptoms in a particular
PID. Residents were more aware of the signs
of Louis-Barr syndrome. Telangiectasia as a
sign of this syndrome was observed by 90.3%
of residents, which was significantly higher
than among physicians (p = 0.004). However,
in all groups, knowledge of alpha-fetoprotein
as a marker of Louis-Bar syndrome was low.
Survey participants showed good knowledge
of the specific signs of Wiskott-Aldrich
syndrome. Thus, 85.5% of doctors and 86.7%
of resident doctors knew that frequent
inflammatory processes of the respiratory
system in combination with thrombocytopenia
and eczema could be signs of this syndrome.
The respondents revealed a sufficiently high
level of knowledge and argued about the issue
of replacement therapy with immunoglobulin
preparations in patients with PID, who appear
with an antibody deficiency, and the issue of
the possibility of administering live vaccines
to children with severe PID. Most
pediatricians gave correct answers to these
questions. They had a significantly higher
percentage of correct answers to the treatment
and vaccination questions compared to all
other questions (p < 0.0001 for specific signs,
p = 0.034 for warning signs, p = 0.003 for
general signs). The same trend was observed
among oncology residents and the Clinical
Synthesis discipline (p < 0.0001, p = 0.005, p
= 0.002, respectively). Among residents,
significantly =~ better ~ outcomes  were
demonstrated in response to treatment and
vaccination questions compared to specific
signs (76.1 vs. 57.7%, p < 0.0001). The
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Aceeasi tendinta a fost observatd si in randul
rezidentilor oncologi si disciplinei Sinteze
Clinice (p < 0,0001, p = 0,005, respectiv p =
0,002). In randul rezidentilor, au fost
demonstrate rezultate semnificativ mai bune ca
raspuns la intrebarile privind tratamentul si
vaccinarea comparativ cu semnele specifice
(76,1 vs. 57,7%, p < 0,0001). Numarul de
raspunsuri corecte din blocul de caracteristici
specifice a fost semnificativ mai mic in
comparatie cu blocurile de avertizare si semne
generale ale IDP (p = 0,003 si, respectiv, p =
0,01).

Rezultatele studiului confirma insuficienta de
cunostinte  privind semnele alarmante,
generale si specifice ale IDP la toti participantii
la sondaj. Deoarece subdiagnosticarea IDP
duce adesea la progresia bolii, dezabilitate,
leziuni ireversibile somatice sau chiar decesul
pacientului, ar trebui sd se acorde mai multa
atentie problemei diseminarii informatiilor
clare despre IDP in randul medicilor si in
randul rezidentilor. Indicatorul raspunsurilor
corecte in randul rezidentilor a fost
nesemnificativ mai scazut (78,2; respectiv
71,1%). Rezidentii au avut cea mai mare ratd
medie de raspunsuri corecte la intrebarile de
tratament si vaccinare a copiilor cu IDP, p =
0,003. Astfel, se poate presupune cd rezidentii
si medicii pediatri, datorita naturii activitatilor
lor practice, au o cantitate mai mare de
cunostinte privind vaccinarea si tratamentul
copiilor.

Comparand rezultatele unui sondaj privind
semnele generale, alarmante, specifice,
tratamentul si vaccinarea copiilor cu IDP in
randul respondentilor, trebuie mentionat ca
rezidentii si medicii specialisti ai institutiilor
medico-sanitare publice, necesita informare
continud, precum si in randul populatiei
generale, prin mese rotunde, prelegeri, aparitii
la televiziune, distribuire de brosuri, si
implicarea organizatiilor publice. Cu acces
adecvat la diverse si foarte eficiente metode de
diagnostic si tratament, multe complicatii ale
IDP la copii pot fi evitate, iar viata pacientilor,
calitatea si durata acesteia vor fi pastrate.

number of correct responses in the specific
feature block was

significantly lower compared to the warning
and general sign blocks of the PID (p = 0.003
and p = 0.01, respectively). The results of the
study confirm the lack of knowledge
regarding the alarming, general and specific
signs of PID in all survey participants.
Because underdiagnosis of PID often leads to
disease progression, disability, irreversible
somatic damage, or even patient death, more
attention should be paid to the issue of
disseminating clear information about PID
among physicians and residents. The rate of
correct answers among residents was
insignificantly ~ lower  (78.2;  71.1%,
respectively). Residents had the highest mean
rate of correct responses to the treatment and
vaccination questions of children with PID, p
=0.003. Thus, it can be assumed that residents
and pediatricians, due to the nature of their
practical activities, have a greater amount of
knowledge regarding the vaccination and
treatment of children.

Comparing the results of a survey regarding
the general, alarming, specific signs, treatment
and vaccination of children with PID among
the respondents, it should be noted that
residents and medical specialists of public
health  institutions  require  continuous
information, as well as among the general
population, through round tables, lectures,
television appearances, distribution  of
brochures, and the involvement of public
organizations. With adequate access to
various and highly effective methods of
diagnosis and treatment, many complications
of PID in children can be avoided, and the
life of patients, its quality and duration will be
preserved.

Because the clinical symptoms of PID are
highly variable, it is necessary to give more

importance to the study of both the warning
signs in children and adults, as well as the
characteristic signs of the disease.

Studies conducted in other countries also
demonstrated a lack of awareness of the
general population about the problem of
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Deoarece simptomele clinice ale IDP sunt
foarte variabile, este necesar sd se acorde mai
multd importanta studiului atat a semnelor de
avertizare la copii si adulti, cat si a semnelor
caracteristice ale bolii.

Studiile efectuate in alte tari au demonstrat si 0
lipsa de constientizare a populatiei generale cu
privire la problema imunodeficientelor
primare, ceea ce a facut posibild determinarea
directiilor de rezolvare a problemei.

Astfel, o crestere a numadarului de ore
academice pentru studiul sistemului imunitar
si semiotica afectiunilor la beneficiarii
institutiilor medicale, medicilor de diverse
specialitati, n primul rand 1in asistenta
medicald primard, si in randul rezidentilor
aflati in cicluri de precertificare, cicluri de
tematicd, va contribui la Tmbunatatirea
cunostintelor despre IDP, care este cheia
diagnosticului precoce, administrarea unui
tratament adecvat in timp util, prevenirea
complicatiilor, imbunatatirea evolutiei bolii si
a vietii copilului.

CONCLUZII

Rezultatele  studiului  au  relevat o
constientizare joasd a medicilor practicieni, si
a rezidentilor absolventi al USMF “Nicolae
Testemitanu” referitor la imunodeficientele
primare. Cele mai bune cunostinte au fost
demonstrate de medicii pediatri, urmate de
medicii rezidenti la disciplina Sinteze Clinice.

Cea mai mica constientizare a fost demonstrata
in toate grupurile de respondenti cu privire la
caracteristicile specifice ale IDP. Cele mai
bune cunostinte au fost demonstrate in
tratamentul si vaccinarea copiilor cu IDP, in
special de cétre rezidenti si medicii pediatri.

Studiul a permis identificarea legaturilor slabe
in pregdtirea medicilor in diagnosticul si
managementul copiilor si adultilor cu IDP si
identificarea domeniilor de imbunatatire a
cunostintelor despre IDP ale rezidentilor si
medicilor, care vor imbunatati calitatea si
speranta de viatd a copiilor cu aceste boli.

primary immunodeficiencies, which made it
possible to determine directions for solving
the problem.

Thus, an increase in the number of academic
hours for the study of the immune system and
the semiotics of diseases among the
beneficiaries of medical institutions, doctors
of various specialties, primarily in primary
health care, and among residents in pre-
certification cycles, thematic cycles, will
contribute to improving knowledge about
PID, which is the key to early diagnosis,
administering adequate treatment in a timely
manner, preventing complications, improving
the evolution of the disease and the life of the
child.

CONCLUSIONS

The results of the study revealed a low
awareness of medical practitioners, and

of the graduating residents of SUMPh

“Nicolae Testemitanu” regarding
primaryimmunodeficiencies. The best
knowledge was demonstrated by

pediatricians, followed by resident physicians
in the Clinical Synthesis discipline.

The lowest awareness was demonstrated in all
respondent groups regarding the specific
characteristics of PID. The best knowledge
was demonstrated in the treatment and
vaccination of children with PID, especially
by residents and pediatricians.

The study allowed the identification of weak
links in the training of physicians in the
diagnosis and management of children and
adults with PID and the identification of areas
for improvement of knowledge about PID of
residents and physicians, which will improve
the quality and life expectancy of children
with these diseases.
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Cuvinte cheie: imunodeficienta primara, Keywords: primary immunodeficiency,
chestionare, cunostinte questionnaire, knowledge

Tabelul 1. Lista intrebarilor, numarul si Table 1. Survey questions, number and
procentul raspunsurilor corecte oferite de percentage of of correct answers given by
medicii specialisti the surveyed doctors

N Intrebarea’ Question FEspumanm corecte’
Correct answers
MMadici epecialisti Pediatri’ Madici de Laberator!
Madical Doctors P Madical Doctors Lab
(] [E ]
abe’ E3 aba 3
abs ats
1. Tmunodeficientele primare {107} &= Intllnes s numai Ta copill 1 T g [1X]
pmn- jciancies ocenr only in children
I L= pot fi pentm ataxi ! ITowsBE 15 B 0 [ER]
Telangisciasia ma\, e specific to ataxia-tel d {Leuis Bar
3. Abacnta timusniui confirma smdromul DiGeorge’ 12 48 El 13
The absence of thymus confirms Dh Georzs syndrome
4. Imunodaficienta varishila qene"s]b (CVID) mai frecvent eata dlmu::zlh la copii 3 32 El 13
‘Common varishle i 7 13 moet oftenly diag d in children
3 Tlaladiile tamorale pof & criteri de jung jE KL 1 aTe
Oncologicsl dizeases can be a sien of PID
& Alfe-fe CURET ain e it aporite In ataxie teleangiectazie” 16 B4 1 8.3
AFF [alphan fetoprotein) appears m hugh in A-T syndh
Patru i mei mults otite pe parcurenl asului pot fi criteri euspecte ale IDE/ 18 &4 1 833
Four or more new ear infrotions within 1 year may be 2 wammg sign of PID
8. Petardul ponderal poete fi criterin al IDP! 18 T2 ] 66.6
Failure of & child to gam weight nommally mey be a sign of PID
K Abcasele recurents ale piali si organelor (s dereglares inegritani wesuturilor die cauza i LE) Ef 13
traumelor) pot £ criteri sl IDPY
Repeated abscesses of skin and organs (without damage to the tasue mtsgrity caused by trauma)
may be 2 sign of P!
10. IMultiple (6 21 mai mulf) pete "cafea cu lapte” sunt mai specifice peatru shdromul Nijmegen/ 18 T2 2 15
Nimercus (6 and more) of “coffee-with-mill’ colored apots are specific to Mijmegen breskege
ircme (NBS)
1L Douti 2i mai multe cazuri de pnevrnonie pe parcuraul avului pot fi umica menifestare clinizd & IDF la 10 40 7 383
capil/
Tu":o of more cases of preumonia in a vear may be the enly clinical manifectation of PID
12, Patru i mei mults procese mflametori (otits, bronaite, pnaumonii) 1a aduld pot fi criterii de [DP/ 16 64 ] 66,6
Four or more episedes of infection {otitis, bronchits, pnewrncoia) in an adult patient may be a sim
of PID
13, Dious gi mai multe pueumonii (confinmate radiologic] pe parcursnl 2 tred ant 1z aduld pot fi eriterii & 1 2 16.6
alIDP!
Tn adults, twe of mare cases of preumcnia (radiographically confirmed) within three years may be
2 rign of PID
e} Topiti cu diagnoshic de micros cfa]lc heb\ue =3 e testall penetie 5 00 i [k
Children d d with should undergo genetic testmn;
13, Infecriile cu localizare ueublsnm_-‘i eou indusi de un petozen atipic pot fi critersd de IDPY 22 BE 2 16,6
Infections with atvpical lecalization or cansed by atypical pathogens mey be a xign of PID
18 Dlmmm Facial este caracterietic pentru Dnunodeficient v anlE'ﬂE E.enexE[a, E 31 [} O
facial fegtures are epecific to common varisble i [CVIDY}
7 Un ca mefoda dc terapie 2 IDF cu evolugie dificil2 este ratamentul cu imunoglobulind pentru 0 B0 1 53
administrarea Lv. san s
The cnly method of treatment for PID with anttbody deficizncy is therapy with infravenous or
subentaneous immunoglobulin aganis
[ T8 Tudicii normalt merfologicd 2l ler, b Tcbine:, trombecitelor, hematocritulul, st 17 [ [] 30
suficienti pentru sxcludersa neutropeniei’
Narmel levels of leukoocytes (WBC), hemoglobin, platelets, HCT are sufficient to exclude
nEAropENia
18 Wz il et icate in zind 1 Nijmegen/ 1 EEl o 73
Live vaccines are indicated for petients with NBS
20. leflamans, trombocitopenia gi eczema pot i manifestan 2l endreeulnn Wiskott-Aldrch! 21 B3 [ 13
Ieflammation + thrembecytopenia + sczema may be the sizns
of Wigkott—Aldrich syndrome
i N Te sindrornn! Nijmegen se permite exammarza radiologici a cutiel foracice” 1% [ L
T cases of Wijmegen syndreme chest X-ray examination is allowed
il Ceoptilor cu IDP pot f1 admmistrate vaccinar: vit' i a0 L
Live vaccines can be administered to children with severe PID
pi] Vacrmerea enfl-preumazacicE frebuie &3 fie raalizaid copilor cu IDP care au pastrat czpacitates do i3 oz 10 53
sintezd a anficorpiler in contextul grupslor d= risc/
Vaccmetion agzingt preumoccocs should be given to children with FID that have ratainad tha
ability to syathesize antibedics
(within the risk groop)
2N Tou adultii cu asplenis primard sau secundard frebuie vaccmati contre pasumocecilon, 15 TE I 93
meningococilor’
All adults with primary and secondary asplenie should be vaccinated azamst pneumococcus and
m?nII]UDOO(I‘l'Ia
5. \la]adule oz frecvent ee rrag: a la pacienti: cu IDP, 18 11 3 416
diseases are much mere common in patients with PID
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Rezumat: Boala granulomatoasa
cronicd (BGC) este o imunodeficienta primara,
cauzatd de defecte genctice ale complexului
NADPH (nicotinamida adenin dinucleotida
fosfat) oxidaza. Aceastd maladie rard apare, de
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Abstract: Chronic granulomatous disease
(CGD) is a primary immunodeficiency caused
by genetic defects of the NADPH
(nicotinamide adenine dinucleotide phosphate)
oxidase complex. This rare disease usually
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obicei, In primii ani de viata cu o incidenta de
1:200.000 — 1:250.000 nascuti vii si se
caracterizeaza prin incapacitarea organismului
de distrugere a bacteriilor si fungilor. Studiul
de caz asupra unui pacient cu suspiciune de
BGC a urmarit evaluarea si analiza atenta a
probelor de laborator ale acestuia, precum si pe
cele ale membrilor familiei sale pentru
descifrarea suportului caracterului ereditar al
patologiei. Anamneza si manifestarile clinice
ale pacientului cu varsta de 2 ani anunta
istoricul unor multiple infectii recidivante
piogene, localizate si sistemice, provocate de
Staphylococcus epidermidis, Enterobacter
aerogenes, Klebsiella pneumoniae.
Hemograma desfasurata atesta semne de
leucocitoza, limfocitoza si accelerarea VSH,
ceea ce indica o reactie inflamatorie. Testarea
statusului  imun a demonstrat elevarea
nivelului de limfocite CD19". Mobilitatea si
activitatea fagocitara a polimorfonuclearelor
(numarul si indicele fagocitar) s-au incadrat in
normativele regionale, in schimb proba cu
nitro blue tetrazolium (NBT) denota absenta
leucocitelor cu functie de oxidare in procesul
de fagocitoza. Pentru precizarea diagnosticului
s-a procedat la testarea molecular-genetica cu
secventierea a 574 de gene (SUA), conform
careia, pe langa mai multe variatii genice de
semnificatie incertd, a fost identificatd o
mutatie missense c.1241C>A (p.Thr414Lys),
hemizigota in gena CYBB localizata pe
cromozomul X, care codificd glicoproteina
gp91phox asociata cu boala granulomatoasa
cronicd recesiva X-linkata.

Introducere. Boala granulomatoasa
cronica (BGC) este o imunodeficienta primara,
cauzatd de defecte genetice ale complexului
NADPH oxidaza [3]. Aceasta boala rara se
manifesta, de obicei, in primii ani de viata cu o
incidenta de 1:200 000 — 1:250 000 nascuti vii
[7, 8], uneori, in functie de tipul de mutatie,
poate debuta la o varsta mai mare [8] si
determind incapacitatea organismului de a
distruge bacteriile si fungile. Se manifesta prin
infectii recurente si hiperinflamatie. Cei mai

occurs in the first years of life with an
incidence of 1:200,000 — 1:250,000 live births
and is characterized by the inability of the body
to destroy bacteria and fungi. The case study
of a patient with suspected BGC followed the
evaluation and careful analysis of his
laboratory samples as well as those of his
family members to decipher the support for the
hereditary nature of the pathology. The history
and clinical manifestations of the 2-year-old
patient indicate a history of multiple recurrent
pyogenic, localized and systemic infections
caused by Staphylococcus epidermidis,
Enterobacter aerogenes, Klebsiella
pneumoniae. The complete blood count shows
signs of leukocytosis, lymphocytosis and
increased ESR, which indicates an
inflammatory reaction. Immune status testing
demonstrated elevated CD19+ lymphocytes.
The mobility and phagocytic activity of
polymorphonuclear  cells  (number and
phagocytic index) were within the regional
norms, instead the sample with nitro blue
tetrazolium (NBT) denotes the absence of
leukocytes with oxidation function in the
phagocytosis process. To clarify the diagnosis,
molecular-genetic testing was performed with
the sequencing of 574 genes (USA), according
to which, in addition to several genetic
variations of uncertain significance, a
missense mutation ¢.1241C>A (p.Thr414Lys)
was identified, hemizygous in the CYBB gene
located on the X chromosome, which encodes
the gp91phox glycoprotein associated with X-
linked recessive chronic granulomatous
disease.

Introduction. Chronic granulomatous disease
(CGD) is a primary immunodeficiency, caused
by genetic defects of the NADPH oxidase
complex [3]. This rare disease usually
manifests itself in the first years of life with an
incidence of 1:200,000 — 1:250,000 live births
[7, 8], sometimes, depending on the type of
mutation, it can start at an older age [ 8] and
causes the body's inability to destroy bacteria
and fungi. It is manifested by recurrent
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frecvent printre agentii patogeni ce se implica
in evolutia BGC sunt raportati: Staphylococcus
aureus, Enterobacter aerogenes, Klebsiella,
Aspergillus, Candida, Serratia etc. [3, 7, 9]
Hiperactivarea factorului de transcriptie NF-
kB si a inflamazomilor din fagocite in BGC are
ca rezultat pe termen lung productia de
citokine  proinflamatorii  si
granulomului, uneori si cu manifestiri de
colita etc. Pacientii cu BGC si femeile
purtatoare de gena cauzald au, de asemenea, o
incidenta mai mare a bolilor autoimune [6, 10].

formarea

Din punct de vedere genetic BGC este
o maladie heterogena, fiind indusa de mutatii
in cinci gene structurale (CYBB, CYBA,
NCF1, NCF2 si NCF4), care determind
scaderea functiei fagocitelor sau incapacitatea
lor de a genera o explozie respiratorie cu
distrugerea bacteriilor si fungilor. Mai
cunoscuta este forma recesiva X-linkata (XR-
CGD), cauzata de mutatia genei CYBB, care
codifica proteina gp91 (phox) si
autosomal recesiva (AR-CGD), cauzatd de
mutatiile de pe CYBA, NCF1, NCF2 sau
NCF4, care codifica proteina p22 (phox), p47
(phox), p67 (phox), respectiv p40 (phox) [2, 4,
11].

forma

In focarul infectios, atunci cand
complexul enzimatic NADPH oxidaza este
activat, contactul neutrofilelor cu
microorganismele sau mediatorii inflamatori
provoaca o explozie in lantul respirator. Ultima
epuizeaza oxigenul din mediu pentru a forma
superoxid, forma reactivd a oxigenului.
Complexul NADPH oxidaza din celulele
fagocitare normale este o enzima care consta
din cinci subunitati. Atunci cand aceste
subunitdti interactioneaza in timpul activarii
celulare, se formeaza superoxidul, produs de
reducere a oxigenului necesar pentru
distrugerea agentilor patogeni atat in interiorul
fagozomului, cat si in afara fagocitului [5, 7].
O metoda clasicd si foarte accesibila pentru
masurarea activitdtiic NADPH oxidazei este
testul cu tetrazolium nitro blue (NBT), care

infections and hyperinflammation. The most
frequent among the pathogens involved in the
evolution of BGC are  reported:
Staphylococcus aureus, Enterobacter
aerogenes, Klebsiella, Aspergillus, Candida,
Serratia, etc. [3, 7, 9] Hyperactivation of the
transcription factor NF-xB and
inflammasomes from phagocytes in BGC
results in the long-term production of pro-
inflammatory  cytokines and granuloma
formation, sometimes with manifestations of
colitis, etc. BGC patients and female carriers
of the causative gene also have a higher
incidence of autoimmune diseases [6, 10].

From a genetic point of view, BGC is a
heterogeneous disease, being induced by
mutations in five structural genes (CYBB,
CYBA, NCF1, NCF2 and NCF4), which cause
a decrease in the function of phagocytes or
their inability to generate a respiratory burst
with the destruction of bacteria and fungi .
Better known is the X-linked recessive form
(XR-CGD), caused by mutation of the CYBB
gene, which encodes the gp91 (phox) protein,
and the autosomal recessive form (AR-CGD),
caused by mutations on CYBA, NCF1, NCF2
or NCF4, which encode the protein p22
(phox), p47 (phox), p67 (phox), respectively
p40 (phox) [2, 4, 11].

In the infectious focus, when the NADPH
oxidase enzyme complex is activated, the
contact of neutrophils with microorganisms or
inflammatory mediators causes an explosion in
the respiratory chain. The latter depletes the
oxygen in the environment to form superoxide,
the reactive form of oxygen. The NADPH
oxidase complex in normal phagocytic cells is
an enzyme that consists of five subunits. When

these subunits interact during cellular
activation, superoxide is formed, the oxygen
reduction product required to destroy

pathogens both inside the phagosome and
outside the phagocyte [5, 7]. A classic and very
accessible method for measuring NADPH
oxidase activity is the nitro blue tetrazolium
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detecteaza superoxidul [7]. In timpul reactiei
reagentul NBT galben deschis este redus de
superoxid, formand un precipitat de formazan
albastru inchis in celule, care devine vizibil in
frotiurile de sange si enumerate la microscop
testul NBT poate fi utilizat pentru a depista
BGC in combinatie cu datele anamnestice,
clinice si imunologice. In conditii moderne,
pentru confirmarea ulterioara a diagnosticului
se utilizeaza consilierea genetica, diagnosticul
prenatal si selectia unui donator de maduva
osoasd pentru transplant. Detectarea unei
mutatii generatoare de patologie se efectueaza
prin testare molecular-genetica care va
identifica principalele gene ce cauzeaza BGC
[2, 7]

Scopul studiului relatat a fost cel de a
analiza si aborda complex datele probelor de
laborator uzuale si a celor specifice aplicate
pentru diagnosticul pacientului cu suspiciune
de BCG si al membrilor familiei acestuia.

Materiale si metode: ca material de
studiu au fost utilizate mostrele sangvine ale
pacientului, parintilor, fratelui si surorii
pacientului, pentru analiza hemogramei,
evaluarea statusului imun prin cuantificarea
populatiilor si subpopulatiilor de limfocite
CD3*, CD4*, CD8", CD16*/CD56*, CD19", a
concentratiel serice de imunoglobuline de
clasa M, G, A si a IgE-totale, estimarea
activitatii fagocitare a PMN, testul NBT,
precum si detectia molecular-genetica a genei
mutante (numai a pacientului), rezultatele
urmand a fi confruntate cu manifestarile
clinice. Din focarele infectioase au fost
recoltate mase necrotice pentru insamantarea

antibiotice.

Rezultatele Descrierea

cazului clinic.

obtinute.

Pacientul P.B., cu varsta de 2 ani, sex
masculin, sufera postnatal de piodermie,
pneumonie bacteriana, osteomielita piciorului

(NBT) assay, which detects superoxide [7].
During the reaction the light yellow NBT
reagent is reduced by superoxide, forming a
dark blue formazan precipitate in the cells,
which becomes visible in blood slides under
the microscope and enumerated [3]. Due to its
simplicity and availability, the NBT test can be
used to detect BGC in combination with
anamnestic, clinical and immunological data.
In modern conditions, genetic counseling,
prenatal diagnosis and selection of a bone
marrow donor for transplantation are used for
further confirmation of the diagnosis. The
detection of a pathology-generating mutation
is carried out by molecular-genetic testing that
will identify the main genes that cause BGC [2,
7].

The purpose of the related study was to
analyze and comprehensively address the data
of common and specific laboratory tests
applied for the diagnosis of the patient with
suspected BCG and his family members.

Materials and methods: the blood samples of
the patient, the parents, the patient's brother
and sister were used as study material, for the
hemogram analysis, the evaluation of the
immune status by quantifying the populations
and subpopulations of lymphocytes CD3+,
CD4+, CD8+, CD16+/CD56+, CD19+, a the
serum concentration of class M, G, A
immunoglobulins and total IgE, estimation of
PMN phagocytic activity, NBT test, as well as
molecular-genetic detection of the mutated
gene (patient only), the results to be compared
with the clinical manifestations. Necrotic
masses were collected from the infectious foci
for seeding the microflora with the assessment
of sensitivity to antibiotics.

The results obtained. Description of the
clinical case.

Patient P.B., 2 years old, male, postnatally
suffers from pyoderma, bacterial pneumonia,
osteomyelitis of the foot and facial bones,
septicemia, acute lymphadenitis, persistently
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si a oaselor faciale, de septicemie, limfadenita
acutd, infectie cu CMV care recidiveaza
insistent, anemie etc. Printre agentii patogeni
incriminati cauzativ sunt  Staphylococcus
epidermidis, Enterobacter aerogenes,
Klebsiella pneumoniae. In baza manifestarilor
clinice cu multiple recidivari ale infectiei S-a
emis suspiciunea de maladie granulomatoasa
cronica. Pentru confirmarea diagnosticului au
fost operate siruri de cercetari care sa
descifreze etiologia si patogenia maladiei.

Testarea hemogramei pacientului la
adresarea primara la varsta de 6 luni (tab. 1) a
constatat indici incadrabili in parametrii  de
referinta. Indicatorii imunogramei (tab. 2)
denota doar majorarea numarului de limfocite
B (CD19") pani la 2,34 x10%I, ceea ce anunti
despre o stimulare antigenica evidenta a verigii
celulare B (umorale). Testarea activitatii
fagocitare a PMN si monocitelor (tab. 3)
denotd mobilitate si capacitate de ingerare a
celulelor fagocitare la nivelul valorilor de
referinta (89% vs 63,7-90,1% si 5,63 vs 1,9—
7,3). Utilizarea testului NBT pentru studiul
activitatii enzimatice a fagocitelor a constatat
absenta celulelor care asigura
respiratorie cu distrugerea agentilor patogeni.
Nu are loc reducerea colorantului nitro blue
tetrazolium galben deschis in formazan de
culoare albastru inchis.

explozia

Tabelul 1. Monitorizarea indicilor
hemogramei pacientului cu suspiciune de
BGC la diferite etape de varsta

recurring CMV infection, anemia, etc. Among
the causatively incriminated pathogens are
Staphylococcus  epidermidis, Enterobacter
aerogenes, Klebsiella pneumoniae. Based on
the clinical manifestations with multiple
relapses of the infection, the suspicion of
chronic granulomatous disease was issued. To
confirm the diagnosis, a series of researches
were carried out to decipher the etiology and
pathogenesis of the disease.

Testing the patient's hemogram at the primary
visit at the age of 6 months (tab. 1) found
indices within the reference parameters. The
indicators of the immunogram (tab. 2) denote
only the increase in the number of B-
lymphocytes (CD19+) up to 2.34 x109/,
which announces an obvious antigenic
stimulation of the B-cell (humoral) link.
Testing the phagocytic activity of PMN and
monocytes (tab. 3) shows mobility and
ingesting capacity of phagocytic cells at the
level of reference values (89% vs 63.7-90.1%
and 5.63 vs 1.9-7.3). The use of the NBT test
to study the enzymatic activity of phagocytes
found the absence of cells that ensure the
respiratory burst with the destruction of
pathogens. Reduction of light yellow nitro blue
tetrazolium dye to dark blue formazan does not
occur.

Tabel 1

Monitoring the hemogram indices of the
patient with suspected BGC at different age
stages

Indicatorii Varsta Valori de Varsta Valori de Viars Valori de
hematologici, unitaiti de . referinta referinta ta referinta
miisuri 6 luni 1an _

2 ani
Leucocite x10%1 11,2 7,0-12,0 21,2 7,0-12,0 18,2 7,0-12,0
Limfocite abs. x10%1 6,42 3,6-8,8 13,8 2,18-8,27 8,75 2,18-8,27
Monocite abs. x10%/1 0,69 0,29-0,5 1,99 0,29-0,5 1,88 0,29-0,5
Neutrofile abs. x10%1 3,75 1,4-4.8 4,83 1,6-5,1 6,55 1,6-5,1
Eozinofile abs. x10%/I 0,28 0,02-0,3 0,53 0,02-0,3 1,0 0,02-0,3
Eritrocite 10/ 4,24 3,8-5,1 4,99 3,7-5,0 508 3,7-5,0
Hb, g/l 106 11,0-13,5 119 11,0-13,5 106 11,0-13,5
Trombocite, x10%/I 378 150-400 360 150-400 449 150-400
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Hct, % 33,4 34-42

Pe fundalul terapiei antibacteriene si
antifungice starea pacientului s-a imbunatatit,
s-a redus si numarul de recidivari, dar la varsta
de un an, in contextul acutizarii procesului
infectios  cronic, se stimularea
indicilor ~ hematologici si  imunologici
(majorarea numarului de leucocite, limfocite,
monocite, eozinofile). Cantitatea de limfocite
T (CD3), inclusiv subpopulatiile de helperi
CD4" si celule citotoxice CD8", s-a elevat
semnificativ. comparativ cu valorile de
referinta (de 1,5-2,3 ori). Concomitent a
crescut si numarul limfocitelor B - CD19"
(255 vs 1,34 x10%) cu majorarea
concentratiei de 1gA (1,26 vs 1,0 g/l).

constata

Tabelul 2. Monitorizarea indicatorilor
imunogramei la pacientul suspect de BGC

37,2 33-39 34,2 33-39

Against the background of antibacterial and
antifungal therapy, the patient's condition
improved, the number of relapses also
decreased, but at the age of one year, in the
context of the exacerbation of the chronic

infectious process, the stimulation of
hematological and immunological indices
(increase in the number of leukocytes,

lymphocytes, monocytes, eosinophils ). The
amount of T lymphocytes (CD3), including
subpopulations of CD4+ helper and CD8+
cytotoxic cells, was significantly elevated
compared to reference values (1.5-2.3 times).
Simultaneously, the number of B lymphocytes
- CD19+ increased (2.55 vs 1.34 x109/I) with
the increase in IgA concentration (1.26 vs 1.0

g/l).

Tabel 2. Monitoring of immunogram
indicators in the patient suspected of BGC
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Indicatorii Var Valoride Varsta Valori de Varsta  Valoride
imunologici sta  referinta referinta . referinta
’ 1an ’ 2 ani ’
6
luni
Leucocite, x10%I 11,2 7,0-12,0 21,2 7,0-12,0 18,2 7,0-12,0
Limfocite, abs. 6,42  3,6-8,8 13,8 2,18-8,27 8,8 2,18-8,27
CD3, abs. x10%I 365 2,264 10,08 1,46-5,44 5,02 1,46-5,44
CD4, abs. x10%1 2,24 1,7-4,6 4,67 1,0-3,6 2,71 1,0-3,6
CDS8, abs. x10%I 1,26 0,72-2,49 4,96 0,58-2,16 2,11 0,58-2,16
CD16/56, abs. x10%1 0,25 0,04-0,9 0,84 0,8-1,0 0,74 0,8-1,0
CD19, abs. x10%1 2,34  05-15 2,55 0,54-1,34 2,77 0,54-1,34
IIR (CD4/CD8) 1,77  1,2-35 0,94 1,0-3,0 1,28 1,0-3,0
IgM, g/l 0,81 0,15-1,73 1,46 0,6-1,8 53 0,6-1,8
IgG, g/l 93 3,2-128 10,03 4,6-14,6 9,4 4,6-14,6
IgA, g/l 0,27 0,09-0,72 1,26 0,1-1,0 1,13 0,1-1,0
IgE, Ul/ml 3,0 0-30,0 31,6 0-40,0 488 0-40,0
Tabelul 3. Activitatea fagocitara a Tabel 3. Phagocytic activity of neutrophils

neutrofilelor si monocitelor la pacientul cu
suspiciune de BGC

Activitatea fagocitara a neutrofilelor

Indicatori Numairul fagocitar

Pacient P.B. 89% (Valori de referinta

63,7 - 90,1%)

Pentru stabilirea diagnosticului s-a
recurs la testarea molecular-genetica cu
secventierea a 574 de gene (Panel Congenital
Immune Disorders and Cytopenia), efectuata
de catre compania Invitae, (SUA). Au fost
constatate mai multe mutatii de semnificatie
incerta, dar si o mutatie missense c.1241C>A
(p.Thr414Lys), hemizigota, in gena CYBB
localizatd pe cromosomul X, care codifica
glicoproteina gp91phox, asociatd cu boala
granulomatoasd cronicd recesiva linkatd X.
Datele obtinute au orientat emiterea
diagnosticului clinic de BGC, forma X-lincata.

A fost initiat controlul hematologic,
imunologic si urmarita activitatea fagocitara la

and monocytes in the patient with suspected
BGC

Testul NBT spontan

Indicele fagocitar

5,63 (\alori de
referinta 1,9 - 7,3
un.conv.)

Celule NBT-pozitive
nu au fost depistate
(Valori de referinta
0,05 - 0,15 un.conv.)

To establish the diagnosis, molecular-genetic
testing was used with the sequencing of 574
genes (Panel Congenital Immune Disorders
and Cytopenia), performed by the company
Invitae, (USA). Several mutations of uncertain
significance were found, but also a missense
mutation c.1241C>A (p.Thr414Lys),
hemizygous, in the CYBB gene located on the
X chromosome, which encodes the gp91phox
glycoprotein, associated with  X-linked
recessive chronic granulomatous disease. The
obtained data guided the issuance of the
clinical diagnosis of BGC, X-linked form.

The hematological and immunological control
was initiated and the phagocytic activity was
followed in the patient's family members with
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membrii de familie a pacientului cu diferit grad
de rudenie (gradul | - mama si tata, gradul II -
sora si fratele). A fost analizata anamneza
familiala cu referire la starea de sanatate a
rudelor pacientului, fiind schitat un arbore
genealogic prezentat in fig. 1.

different degrees of kinship (first degree -
mother and father, second degree - sister and
brother). The family anamnesis was analyzed
with reference to the health status of the
patient's relatives, and a genealogical tree
presented in fig. 1.

| @,

1

080

53
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Figura 1. Anamneza familiala a pacientului P.B. (III-2). Mama pacientului (11 —5) a suportat
boala renald recurenta inainte de varsta de 14 ani, are si antecedente de tuberculoza; unchiul
pacientului (11-1) a suferit in copilarie de furunculoza, piodermie recurenta; o matusa (I1I-2) a
decedat 1n copilarie din cauzd nedocumentatd; ceilalti membri ai familiei sunt aparent sandtosi.

Figure 1. Family history of patient P.B. (111-2). The patient's mother (11 — 5) suffered recurrent
kidney disease before the age of 14, she also has a history of tuberculosis; the patient's uncle (I1-
1) suffered from furunculosis, recurrent pyoderma in childhood; an aunt (11-2) died in childhood
from an undocumented cause; other family members are apparently healthy.

Datele reflectate in fig. 1 invoca
necesitatea testarii molecular-genetice a
rudelor de pe linia mamei cu aprecierea
genelor caracteristice defectelor sistemului
fagocitar.

Testarea imunologica a pacientului cu
varstd de 2 ani denota stimularea tuturor
mugurilor hematopoiezei, precum si cresterea
numadrului de limfocite B si a concentratiei
serice sangvine de IgM, IgA, IgE-totale (tabl.
1, 2).

Tabelul 4. Indicii hemogramei
membrilor familiei pacientului

The data reflected in fig. 1 invokes the need for
molecular-genetic testing of relatives on the
mother's side with the appreciation of the
genes characteristic of phagocytic system
defects.

Immunological testing of the 2-year-old
patient shows stimulation of all hematopoiesis
buds, as well as an increase in the number of B
lymphocytes and the blood serum
concentration of IgM, IgA, IgE-total (tables 1,
2).

Tabel 4. Hemogram indices of the patient's
family members
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Indicii hematologici, Pacient, | Valoride | Mama | Tata | Valoride | Sora,15 | Fratele, | Valori de
unititi de masurd 2 ani referintd referintd ani 12 ani | referintd
Leucocite, x10%/1 18,2 7,0-12,0 59 4.8 4,0-9,0 53 5.4 5.2-8,0
Limfocite, abs, 8,75 2,18-8.27 2.1 2,09 1,2-3,0 2,15 2.5 2,0-2.7
Monocite, abs, x10%1 1,88 0,29-0,5 0,56 0,63 | 0,09-0,6 0,51 0.8 0,29-0,5
Neutrofile, abs, 6,55 1,6-5,1 3,15 1,96 | 2,04-58 2,44 1,86 2.3-4.8
Eozinofile, abs, 1,0 0,02-0.3 0,08 0,11 | 0,02-0,3 0,19 0,23 0,02-0,3
Eritrocite, 10'%/1 5,08 3,7-5,0 4,17 4,91 4,0-5,1 4,78 4.9 4,1-5,3
Hb, gfl 10,6 11,0-13,5 127 155 | 132-164 146 139 120-160
Trombocite, x10°/1 449 150-400 336 308 | 150-400 312 356 150-400
Hcet, % 342 33-39 393 46,6 35-45 43,8 42,7 35-45
Tabelul 5. Indicatorii statusului imun al Tabel 5. Indicators of the immune status of

pacientului si al membrilor familiei lui

the patient and his family members

Indicatorii Pacient, | Valoride | Mama | Tata | Valoride Sora, Fratele, | Valori de
imunologici 2 ani referinta referintd 15 ani 12 ani referintd
Leucocite, x10%1 18,2 7,0-12,0 59 4,8 4,0-9,0 53 54 5,2-8,0
Limfocite, abs, x10°1 | 88 | 2.18-827 | 21 | 21 | 1,2-3.0 2.2 25 2,0-2,7
CD3, abs, x1071 502 | 146544 | 1,67 | 139 | 09518 | 1,44 | 1,62 | 1420
CD4, abs, x1071 271 | 1036 | 1,1 | 083 | 057-1,1 | 087 | 075 | 07-1.1
CD8, abs, x1071 2,11 | 058216| 0,54 | 048 | 045-085 | 0,51 0,78 | 06-19
CD16/56, abs, x10%1 0,74 0,8-1,0 0,13 038 | 0,18-0,42 0,5 0,42 0,1-0,5
CD19, abs, x10%1 2% 0,54-1,34 | 0,28 0,29 0,15-0,4 0,15 0,39 0,3-0,5
IIR (CD4/CDS) 1,28 1030 | 2,02 | 1,71 | 1520 1,71 0,96 1,1-1.4
IgM, g/l 53 0,6-1,8 24 2,0 0,7-3,7 1,5 1,5 0,6-2,0
1gG, g/l 94 | 46146 | 12,08 | 10,85 | 7.0-160 | 841 | 837 | 97200
IgA, g/l 1,13 0,1-1,0 | 2,32 | 4,63 | 0,7-4.0 0,99 1,71 1,0-2,3
IgE, Ul/ml 488 0-40,0 7.8 259 0-100,0 114 54,7 0-100,0
Testarea hematologicd, imunologica si The hematological, immunological and

a indicilor de activitate fagocitara (tab. 4, 5, 6)
atestd cum ca mama pacientului are cel mai
minor indicator de celule NBT-pozitive,
evidentd care necesitatea
testului molecular-genetic care sa identifice un
posibil portaj de gene cauzale si a unui consult
genetic.

argumenteaza

phagocytic activity indices testing (tab. 4, 5, 6)
shows that the patient's mother has the smallest
indicator of NBT-positive cells, evidence that
argues the need for the molecular-genetic test
to identify a possible portage of causal genes
and a genetic consultation.
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Tabelul 6. Activitatea fagocitara a
neutrofilelor si testul NBT estimate la
pacientul respectiv si membrii familiei sale

Tabel 6. Neutrophil phagocytic activity and
NBT assay estimated in the respective patient
and his family members

Activitatea fagocitarid a neutrofilelor

Testul NBT spontan

Membrii familiei Numiirul fagocitar
Valori de referinta

63,7 - 90,1%

Indicele fagocitar
Valori de referinta
1,9 — 7,3 un.conv.

Valori de referinta
0,05 - 0,15 un.conv.

Pacient P.B. 89% 5,63 Celule NBT-pozitive
nu au fost depistate
Mama pacientului 79% 5,66 0,03
Tatél pacientului 72% 3,80 0,13
Sora pacientului 75% 4,50 0,14
Fratele pacientului 81% 4,75 0,09

Mutatiile genei CYBB (Xp21.1-11.4)
de pe cromozomul X au generat boala
granulomatoasa X-linkata (X-CGD), care
reprezintd aproximativ 70% din toate cazurile
de aceasta forma maladiva. Datoritd mutatiei
genelor situate pe cromozomul X, aproximativ
80% dintre pacientii cu BGC sunt barbati [5].
Ei pot mosteni gena afectata de la mama lor,
care, de obicei, este sanatoasa, dar este
purtdtoare a genei mutante. De consemnat ca
mutatiile acestei gene pot aparea de Nnovo
(pana la o treime din cazuri) [5, 11]. Uneori,
simptomele X-CGD pot aparea si la femei (atat
la purtatoarele genei afectate, cat si datorita
mutatiilor produse de novo in aceastd gena)
datorita fenomenului de inactivare (lionizare)
a cromozomului X unilaterald [1, 3, 6]. In
cursul normal al embriogenezei, in celulele 46
XX initial sunt activi ambii cromozomi X, iar
dupa a 16-a zi, unul dintre cei doi cromozomi
X este inactivat aleatoriu in fiecare celula. In
timpul proliferarii ulterioare, fiecare celula
mosteneste un cromozom X activ si unul
inactiv de la predecesoarea sa, astfel incat
cromozomii X materni si paterni din celula
fiica sa 1isi pastreze caracteristicile sale.
Raportul dintre numarul de celule cu un
cromozom X patern activ si numarul de celule

Mutations of the CYBB gene (Xp21.1-11.4)
on the X chromosome have generated X-
linked granulomatous disease (X-CGD),
which accounts for approximately 70% of all
cases of this disease. Due to gene mutation
located on the X chromosome, approximately
80% of BGC patients are male [5]. They may
inherit the affected gene from their mother,
who is usually healthy but carries the mutated
gene. It should be noted that mutations of this
gene can occur de novo (up to a third of
cases) [5, 11]. Sometimes X-CGD symptoms
can also appear in women (both in carriers of
the affected gene and due to mutations
produced de novo in this gene) due to the
phenomenon of inactivation (lyonization) of
the X chromosome [1, 3, 6]. In the normal
course of embryogenesis, in cells 46 XX
initially both X chromosomes are active, and
after the 16th day, one of the two X
chromosomes is randomly inactivated in each
cell. During subsequent proliferation, each
cell inherits one active and one inactive X
chromosome from its predecessor, so that the
maternal and paternal X chromosomes in the
daughter cell retain their characteristics. The
ratio between the number of cells with an
active paternal X chromosome and the

156



cu un cromozom X matern activ este controlat
genetic si In norma este 50/50%. Dar, acest
raport poate varia semnificativ intre diferite
deoarece  celulele embrionare
timpuriu lionizate sunt distribuite inegal in
diferite organe, iar procesul aleatoriu de
inactivare a cromozomului X continud in
timpul primei faze de diferentiere a celulelor si
organelor. Majoritatea femeilor au o

distributie destul de uniforma a doud populatii

tesuturi,

de celule, fiecare populatie exprimand unul
dintre cele doua tipuri de cromozomi X
parentali. Cu toate acestea, lionizarea
necontrolata a fost descrisa in mod repetat atat
la femeile sdnatoase, cat si la pacienti, cand
purtatorii diferitor boli legate de X suferd de
simptome tipice bolii corespunzatoare, in timp
ce majoritatea cromozomilor X cu alela
mutanta sunt activi, iar cromozomii cu alelele
normale sunt inactivi. Purtatorii de BGC X-
linkata cu lionizare distorsionata pot dezvolta,
de asemenea, simptome precum lupusul
discoid sau fotosensibilitatea pielii [1,6].

In cazul clinic de BGC legata de X,
raportat de noi, a fost necesar sa se efectueze
o testare genetica moleculara suplimentara a
membrilor familiei pentru a determina
originea mutatiei (de novo sau mostenita de la
mama), mai ales ca exista un istoric familial de
mortalitate infantild (sora mamei), cd mama
pacientului are antecedente de patologie
cronicd a rinichilor, tuberculozd si cel mai
scazut test NBT spontan intre membrii
sanatosi ai familiei. Statusul genetic al surorii
pacientului este necunoscut, dar aceasta poate
fi purtatoare a mutatiei patologice.

Concluzii: Examinarea clinico-anamnestica,
hematologica, imunologica, screening-ul cu
testul NBT si testarea molecular-genetica
ulterioara a mutatiilor au constituit repere de
suport pentru emiterea diagnosticului de boala
granulomatoasa cronica X-linkata. Era firesc
sa se examineze Sub acest aspect si membrii
familiei pacientului, atat pentru consiliere

number of cells with an active maternal X
chromosome is genetically controlled and is
normally 50/50%. But, this ratio can vary
significantly between different tissues,
because early lyonized embryonic cells are
unevenly distributed in different organs, and
the random process of X-chromosome
inactivation continues during the first phase of
cell and organ differentiation. Most women
have a fairly even distribution of two
populations of cells, each population
expressing one of the two types of parental X
chromosomes. However, uncontrolled
lyonization has been repeatedly described in
both healthy women and patients, when
carriers of various X-linked diseases suffer
from symptoms typical of the corresponding
disease, while most of the X chromosomes
with the mutant allele are active, and the
chromosomes with normal alleles they are
inactive. Carriers of X-linked BGC with
distorted lyonization may also develop
symptoms such as discoid lupus or skin
photosensitivity [1,6].

In the clinical case of X-linked BGC reported
by us, it was necessary to perform additional
molecular genetic testing of family members to
determine the origin of the mutation (de novo
or maternally inherited), especially since there
was a family history of infant mortality
(mother's sister), that the patient's mother has a
history of chronic kidney disease, tuberculosis,
and the lowest spontaneous NBT test among
healthy family members. The genetic status of
the patient's sister is unknown, but she may be
a carrier of the pathological mutation.

Conclusions: ~ The  clinical-anamnestic,
hematological, immunological examination,
screening with the NBT test and the
subsequent molecular-genetic testing of the
mutations constituted supporting milestones
for issuing the diagnosis of X-linked chronic
granulomatous disease. It was natural to
examine the patient's family members under
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genetica cat si in vederea selectiei ulterioare a  this aspect, both for genetic counseling and for
tacticii de tratament. the subsequent selection of treatment tactics.

Cuvinte-cheie: imunodeficienta primara, Key words: primary immunodeficiency,

boala granulomatoasi cronici, NADPH chronic granulomatous disease, NADPH
oxidaza, test NBT, gena CYBB. oxidase, NBT test, CYBB gene.
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PRIMARE — CONSECINTA SAU
COMORBIDITATE

Alina Murgu
Universitatea de Medicina si Farmacie
“Gr.T.Popa”, lasi, Romania

REZUMAT
Cea mai frecventa imunodeficienta primara
umorala a copilului ramane cea de

imunoglobulina A (sIgAD) care insa frecvent
ramane nediagnosticata fiind mult timp
asimptomatica. Variabilitatea nivelului seric al
Ig A incadreaza defectul in forme complete
(IgA <7 mg/dL) sau partiale (IgA > 7 mg/dL,
dar <2 DS pentru varstd) direct corelate cu
expresia fenotipica clinica.Astfel 1/3 din
pacienti prezinta risc crescut pentru patologii
precum infectiile recurente si severe cu
multirezistenta antibiotica, autoimunitatii,
neoplazii, boli digestive dar si alergii. Totodata
se pare ca 5% din acestia pot dezvolta in
evolutie imunodeficienta comuna variabila
(IDCV) .Bolile alergice au fost identificate in
35-40% cazuri de slgAD de multe ori fiind
primul simptom care a condus la diagnostic.
Afectarea respiratorie este cea mai frecventa
avand ca expresie astmul bronsic si/sau rinita
alergica , dar deasemenea poate fi afectare
cutanata (urticaria cronica sau dermatita
atopica) sau alergie alimentara. Riscul alergic
crescut in sIgAD este indus pe de o parte de
alterarea imunitatii la nivelul mucoaselor cu
precadere digestiva si respiratorie care devin
permisive pentru invazia antigenilor infectiosi
virali si/sau bacterieni dar si pentru alergeni iar
pe de alta parte de perturbarile de la nivelul
microbiotei intestinale. Mecanismul extrem de
complex prin care sIgAD induce declansarea
cascadei inflamatorii directionate fie spre
pierderea recunoasterii self-ului sau spre hiper
raspuns TH2 atopic este in relatie cu pierderea
semnalelor imune inhibitorii care tin de
receptorul FcaRI -CD89 implicat direct alaturi
de IgA in mentinerea homeostaziei imune.
Autorii prezinta experienta Clinicii 2 pediatrie

CONSEQUENCE OR
COMORSBIDITY

Alina Murgu
University of Medicine and Pharmacy
"Gr.T. Popa™, lasi, Romania

ABSTRACT

The most common primary humoral
immunodeficiency in children remains
immunoglobulin A deficiency (slgAD), which
frequently remains undiagnosed and is
asymptomatic for a long time. The variability
of serum Ig A levels frames the defect in
complete (IgA <7 mg/dL) or partial (IgA > 7
mg/dL, but <2 SD for age) forms directly
correlated with clinical phenotypic expression.
Thus 1/3 of patients are at increased risk for
pathologies such as recurrent and severe
infections with multi antibiotic resistance,
autoimmunity, neoplasia, digestive diseases
but also allergies. It also appears that 5% of
them may develop evolving common variable
immunodeficiency (CVID). Allergic diseases
have been identified in 35-40% of slgAD
cases, often being the first symptom leading to
diagnosis. Respiratory affection is the most
common, with bronchial asthma and/or
allergic rhinitis, but there may also be skin
affection  (chronic urticaria or atopic
dermatitis) or food allergy. The increased
allergic risk in sIgAD is induced on the one
hand by altered immunity in the mucous
membranes, especially the digestive and
respiratory mucosa, which become permissive
for the invasion of viral and/or bacterial
infectious antigens and allergens, and on the
other hand by disturbances in the intestinal
microbiota. The highly complex mechanism
by which sIgAD induces the triggering of the
inflammatory cascade directed either towards
loss of self-recognition or towards atopic TH2
hyperresponsiveness, is related to the loss of
inhibitory immune signals related to the FcaRI
-CD89 receptor directly involved with IgA in
the maintenance of immune homeostasis. The
authors present the experience of the
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intr-un studiu pe 63 pacienti cu sigAD din care
39% au fost diagnosticati cu alergii.

In CONCLUZIE, asocierea sIgAD cu bolile
alergice trebuie avuta in vedere la acesti
pacienti pentru un management terapeutic
eficient si individualizat care sa le asigure o
calitate a vietii cat mai buna acestora.

Cuvinte cheie: imunodeficienta umorala
primara IgA, alergie, copil

INVOLUTIA TIMICA SI
FENOMENUL DE REBOUND AL
GLANDEI TIMUS

Turcanu Tamara

Laboratorul de alergologie si imunologie
clinica, Departamentul Pediatrie,
Universitatea de Stat de Medicina si
Farmacie ,,Nicolae Testemitanu”

INTRODUCERE

Timusul este un organ limfoid responsabil de
producerea si maturarea celulelor T pana la
pubertate. Este o componentd vitala a
sistemului imunitar. In perioadele de stres
corporal (infectii, chimioterapie, la copiii cu
malformatii congenitale de cord). Timusul se
poate micsora acut la 40% din volumul sau
initial. In timpul fazei de recuperare poate
creste inapoi la dimensiunea initiald sau chiar
mai mare (cu pand la 50% mai mare). Acest
“efect de rebound” este cunoscut sub numele
de hiperplazie de rebound timic. Este cea mai
frecventa cauza a timusului marit difuz.
SCOPUL STUDIULUI

Prezentarea unui caz clinic de rebound al
glandei timus la un copil cu pneumonie acuta,

Paediatric Clinic 2 in a study of 63 patients
with slgAD of whom 39% were diagnosed
with allergies.

In CONCLUSION, the association of sIgAD
with allergic diseases should be considered in
these patients for an effective and
individualized therapeutic management to
ensure a better quality of life.

Keywords: primary humoral

immunodeficiency IgA, allergy, child

MENDELIAN SUSCEPTIBILITY
TO MYCOBACTERIAL
DISEASES (MSMD): CURRENT
CHALLENGES IN DIAGNOSIS
AND MANAGEMENT

Turcanu Tamara

Laboratory of Allergology and Clinical
Immunology, Department of Pediatrics,
""Nicolae Testemitanu' State University of
Medicine and Pharmacy

BACKGROUND

The thymus is a lymphoid organ responsible
for the production and maturation of T cells
throughout life. It is a vital component of the
immune system. During periods of stress
(infections, chemotherapy, in children with
congenital heart malformations, etc.) the
thymus can acutely shrink to 40% of its initial
volume. During the recovery phase it can
evolve to its original size or even larger (up to
50% larger). This "rebound effect" is known
as thymic rebound hyperplasia. It is the most
common cause of diffusely enlarged thymus.
AIM OF THE STUDY

Presentation of a clinical case of thymus gland
rebound in a child with acute pneumonia,
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evolutie severa si malformatie congenitald de
cord (stare postoperatoriu).

MATERIALE SI METODE

Fetita, 24 luni, nascuta din 1-a sarcina, la 39
sdptamani, greutatea 3600 g,

lungimea-53cm., in perioada neonatala - icter
neonatal prelungit. Reactie postvaccinald
severd la varsta de 2 luni. Copil frecvent
bolnav. A suportat in august 2022 interventie
chirurgicald pe cord deschis: malformatie
congenitald de cord, defect de sept atrial.
Hipertensiune pulmonara, IC CF II NYHA.
Timomegalie gr.4. S-a efectuat examenul
histologic al glandei timus cu concluzia -
glanda timica benigna.

REZULTATE

Internatd in sectia de pediatrie in stare grava.
Stabilit diagnosticul: Bronhopneumonie acuta
bazald pulmon drept. MCC, defect de sept
atrial (stare postoperatorie). Timomegalie gr.2.
Radiografia cutiei toracice in dinamica -
desenul pulmonar accentuat. Opacifieri
pneumonice nu se vizualizeza, conturul
mediastinal clar. ICT-0.53. Indicii imunitatii
celulare: CD3, CD4, CD16, IIR-CD4/CDS8 - in
limitele valorilor de varsta. Indicii imunitatii
umorale (IgM, 1gG) - diminuate usor.
CONCLUZII

Este important sa existe indice de suspiciune
pentru timus anormal, in special in tulburdri
multisistem. Hiperplazia timica reactiva
“rebound” necesita difirentierea cu hiperplazia
foliculara, timom. Monitorizarea in dinamica a
statusului imun este indicata.

severe evolution and congenital heart

malformation (postoperative condition).
MATERIAL AND METHODS

Girl, 24 months, born from the 1st pregnancy,
at 39 weeks, weight 3600 g, length-53 cm, in
the neonatal period - prolonged neonatal
jaundice. Severe post-vaccination reaction at 2
months of age. Frequently sick child. He
underwent open heart surgery in August 2022:
congenital heart malformation, atrial septal
defect. Pulmonary hypertension, Heart failure,
functional class 1l NYHA. Thymomegaly
gr.4. The histological examination of the
thymus gland was performed with the
conclusion - benign thymus gland.

RESULTS

Admitted to the pediatric ward in serious
condition. The diagnosis was established:
acute basal bronchopneumonia of the right
lung. MCC, atrial septal defect (postoperative
condition). Thymomegaly gr.2. Dynamic
chest x-ray - accentuated lung pattern.
Pneumonic opacifications are not visualized,
the mediastinal outline is clear. 1CT-0.53.
Indices of cellular immunity: CD3, CD4,
CD16, IIR-CD4/CD8 - within the limits of age
values. Indices of humoral immunity (IgM,
IgG) - slightly decreased.

CONCLUSION
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Cuvinte cheie: copil, involutie, hiperplazie timica.

TESTAREA MOLECULAR-
GENETICA iN SUSTINEREA
DIAGNOSTICULUI CLINIC DE
IMUNODEFICIENTA PRIMARA

Andries Lucia, Revenco Ninel, Dolapciu Elena,
Tanase Daniel, Barba Doina, Leurda Veronica
Laboratorul de alergologie si imunologie
clinica, Departamentul Pediatrie, Universitatea
de Stat de Medicina si Farmacie “Nicolae
Testemitanu”

abnormal thymus, especially in multisystem
disorders. Rebound thymic hyperplasia requires
differentiation ~ from  follicular  hyperplasia,
thymoma. Dynamic monitoring of the immune
status is indicated.

Key words: child, involution, thymic hyperplasia.

MOLECULAR-GENETIC TESTING
IN SUPPORT OF THE CLINICAL
DIAGNOSIS OF PRIMARY
IMMUNODEFICIENCY

Andries Lucia, Revenco Ninel, Dolapciu Elena,
Tanase Daniel, Barba Doina, Leurda Veronica
The Laboratory of Allergology and Clinical
Immunology, Department of Pediatrics,
Nicolae Testemitanu State University of
Medicine and Pharmacy
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REZUMAT

Algoritmul  de  diagnostic al  maladiilor
imunodeficitare (MID) elaborate de societatile
internationale in imunologie si utilizat in diferite
tari include testarea molecular-genetica ca metoda
confirmativa a imunodeficientei primare (IDP). In
cadrul  realizarii  proiectului  institutional
“Elaborarea metodelor inedite de diagnostic
precoce al maladiilor imunodeficitare in baza
studiului clinico-imunologic si molecular-genetic
al pacientilor cu suspectie de imunodeficiente
primare” am solicitat acordul fundatiei Jeffrey
Modell (SUA) de a fi inclusi in Programul Global
de Secventiere Geneticd pentru imunodeficienta
primara, data fiind imposibilitatea acestei testari in
cadrul institutiilor medicale din Moldova si doar
unii pacienti cu suspiciuni de MID au acces la
testarea molecular-genetica in  laboratoarele
specializate de peste hotare. Prioritatile acestui
program cu expansiune globald au fost
documentate prin identificarea a peste 11000 de
variante noi de IDP, prin reducerea timpului de
emitere a diagnosticului exact al patologiei (care in
perioada anterioara dura 4-10 ani), iar cercetarea a
574 de gene responsabile de erori congenitale ale
imunitdtii la copii si adulti contribuie la dezvoltarea
unei strategii personalizate de tratament si
management si are un impact economic evident. in
cadrul acestui program, in premierda pentru
Republica Moldova, au fost testati (gratuit) prin
secventiere genetica de generatie noua (NGS) 16
pacienti cu suspiciune de IDP. S-a efectuat
aprecierea a 574 de gene posibil implicate in
geneza MID (Compania “Invitae”, SUA) cu
utilizarea panelelor multigenice si secventierea
intregului exon. Mutatiile au fost identificate pe 69
de gene responsabile de patologia sistemului
imunitar.  Cercetarea  molecular-genetica a
confirmat diagnosticul clinico-imunologic in 5
cazuri: imunodeficientd autosomal recesiva
combinatd severa sensibila la radiatii (s-au
identificat doua variante patogene in gena
PRKDC), febra mediteraneana familiala autosomal
recesiva (doud variante patogene prezente pe gena
MEFYV), deficit de adeziune leucocitard autosomal
recesiva de tip 1 (doua variante patogene prezente
pe gena ITGB2), imunodeficienta combinata severa
autosomal recesiva datoratd deficitului de ADN
PKcs (s-au identificat doua variante patogene pe

SUMMARY

The  diagnostic  algorithm  for  primary
immunodeficiency diseases (PID), developed by
international immunology societies and used in
various countries, includes molecular-genetic
testing as a confirmatory method for primary
immunodeficiency (PID). As part of the
institutional project 'Development of Innovative
Methods for Early Diagnosis of Primary
Immunodeficiency Diseases Based on Clinical-
Immunological and Molecular-Genetic Study of
Patients with Suspected Primary
Immunodeficiency,' we requested permission from
the Jeffrey Modell Foundation (USA) to be
included in the Global Genetic Sequencing
Program for primary immunodeficiency. This
request was made due to the inability to conduct
this testing in medical institutions in Moldova, and
only some patients with suspicions of PID have
access to molecular-genetic testing in specialized
laboratories abroad.

The priorities of this globally expanding program
have been documented through the identification of
over 11,000 new PID variants, reducing the time
for an accurate diagnosis of the pathology (which
previously took 4-10 years), and researching 574
genes responsible for congenital immune system
errors in children and adults. This research
contributes to the development of a personalized
treatment and management strategy and has an
evident economic impact.

As part of this program, 16 patients with suspected
PID were tested (free of charge) using next-
generation genetic sequencing (NGS), marking a
first for the Republic of Moldova. An assessment
of 574 genes possibly involved in the genesis of
PID was carried out (by "Invitae,” USA) using
multigene panels and whole exon sequencing.
Mutations were identified in 69 genes responsible
for immune system pathology. Molecular-genetic
research confirmed the clinical-immunological
diagnosis in 5 cases: severe combined
immunodeficiency autosomal recessive sensitive to
radiation (two pathogenic variants were identified
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gena PRKDC), sindromul Blau autosomal
dominant (o variantd patogend prezentd pe gena
NOD2). Intr-un caz, detectarea unei mutatii
patogene in gena FOXP2 la un pacient adult a
confirmat diagnosticul clinic al unei leziuni
tiroidiene autosomal dominante rare (defect partial
de organizare a iodului). Astfel 33,3% dintre
pacientii examinati au primit un diagnostic
molecular genetic. S-a stabilit ca noua pacienti sunt
purtatori de gene recesive ale IDP, deoarece
mutatiile au fost detectate intr-o stare heterozigota.
Aceste informatii sunt importante pentru decizia
privind planificarea familiald si consilierea
geneticd  obligatorie. Concomitent au fost
identificate 48 de mutatii cu semnificatie
nedeterminatd, informatiile despre acestea se
acumuleaza la momentul actual, semnificatia
clinica a acestor vairante polimorfe fiind studiata
in diferite populatii ale lumii.

In CONCLUZIE: testarea molecular-genetica este
una dintre metodele fiabile de realizare a screening-
ului neo-natal al nou-nascutilor.

Cuvinte cheie: imunodeficienta primara, testarea
molecular geneticd, maladii imunodeficitare

in the PRKDC gene), autosomal recessive familial
Mediterranean fever (two pathogenic variants
present on the MEFV gene), autosomal recessive
leukocyte adhesion deficiency type 1 (two
pathogenic variants present on the ITGB2 gene),
severe combined immunodeficiency autosomal
recessive due to DNA PKcs deficiency (two
pathogenic variants on the PRKDC gene), and
autosomal dominant Blau syndrome (one
pathogenic variant present on the NOD2 gene). In
one case, the detection of a pathogenic mutation in
the FOXP2 gene in an adult patient confirmed the
clinical diagnosis of a rare autosomal dominant
thyroid lesion (partial iodine organization defect).

Thus, 33.3% of the examined patients received a
molecular-genetic diagnosis. It was determined that
nine patients are carriers of recessive PID genes, as
the mutations were detected in a heterozygous
state. This information is important for family
planning decisions and mandatory genetic
counseling. Concurrently, 48 mutations of
undetermined significance were identified, and
information about them is accumulating at the
moment, with the clinical significance of these
polymorphic variants being studied in various
populations worldwide.

In CONCLUSION: molecular-genetic testing is
one of the reliable methods for conducting newborn
neonatal screening.

Keywords: primary immunodeficiency, molecular
genetic testing, immunodeficiency diseases.
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COPILUL FRECVENT BOLNAV
VERSUS COPILUL CU
IMUNODEFICIENTE PRIMARE —
COMORBIDITATI SAU
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REZUMAT

Imunodeficientele primare (IDP) sunt un grup
heterogen de boli ereditare caracterizate prin
existenta unuia sau mai multor defecte intrinseci la
nivelul sistemului imun. Se apreciaza in general ca,
prevalenta IDP este de aproximativ 1 /10 000 de
indivizi. Incidenta copilului frecvent bolnav
variaza, in randul copiilor cu varsta sub 5 ani fiind
de pana la 40 la sutd din populatia pediatrica.

In  general, deficitele  imunoglobulinelor,
complementului sau celulelor fagocitare sunt
insotite de infectii recidivante cu bacterii piogene,
pe cand cele ale limfocitelor T determina aparitia
unor infectii generalizate, adesea mortale, virale
sau parazitare cu microorganisme obisnuite din
mediu fatd de care persoanele obisnuite sunt
rezistente. Asa numitul copil frecvent bolnav atrage
atentia medicului prin manifestarile clinice, care
implicd criterii de diagnostic majore — frecventa
crescutd a infectiilor, severitatea si recurenta lor,
prezenta complicatiilor si/sau a unui raspuns
neadecvat la tratament cat si frecventa crescutd a
infectiillor cu agenti oportunisti. Din criterii
moderate de diagnostic fiind asocierea patologiei
cronice respiratorii, digestive, intarzieri in crestere,
hepatosplenomegalie. In acest caz apare dilema
dacd este un copil frecvent bolnav cu schimbari
immune tranzitorii sau este IDP? in aceste situatii
este obligatoriu de a exclude posibilele IDP
conform recomendarilor Societdtii Europene
pentru Imunodeficiente, care a elaborat criterii
definitive, probabile si posibile pentru cele mai
frecvente IDP. Conform OMS, IDP determinate
genetic pot afecta una sau mai multe componente

THE FREQUENTLY SICK CHILD
versus THE CHILD WITH PRIMARY
IMMUNODEFICIENCY —
COMORSBIDITIES OR
CONSEQUENCES

Iliev Albina- Mihaela!, Donos Ala?

1 Harlau City Hospital, Iasi, Romania

ZPaediatrics Departament, ,,Nicolae
Testemitanu” SUMPh Republic of Moldova

SUMMARY

Primary immunodeficiencies (PIDs) are a
heterogeneous group of hereditary diseases
characterized by the existence of one or more
intrinsic defects in the immune system. It is
generally estimated that the prevalence of PIDs is
approximately 1/10,000 individuals. The incidence
of the frequently sick child varies, among children
under the age of 5 being up to 40 percent of the
pediatric population.

In general, deficiencies of immunoglobulins,
complement, or phagocytic cells are accompanied
by recurrent infections with pyogenic bacteria,
while those of T lymphocytes cause generalized,
often fatal, viral or parasitic infections with
common environmental microorganisms to which
ordinary people are resistant. The so-called
frequently sick child attracts the attention of the
doctor through the clinical manifestations, which
involve major diagnostic criteria — the increased
frequency of infections, their severity and
recurrence, the presence of complications and/or an
inadequate response to treatment as well as the
increased  frequency of infections  with
opportunistic agents. Moderate diagnostic criteria
being the association of chronic respiratory and
digestive pathology, growth delays,
hepatosplenomegaly. In this case, the dilemma
arises whether it is a frequently sick child with
transient immune changes or is it PID? In these
situations it is mandatory to exclude possible PIDs
according to the recommendations of the European
Society for Immunodeficiencies, which developed
definitive, probable and possible criteria for the
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ale sistemului imun. Aceasta clasificare a fost
modificata de Uniunea Internationald a Societatilor
de Imunologie acceptata si utilizatd in prezent.

In CONCLUZIE: diagnosticul pacientului
frecvent bolnav necesitd excluderea unei potentiale
IDP pentru un management terapeutic eficient si
individualizat ca sa se asigure o calitate a vietii cat
mai buna acestora.

Cuvinte cheie: copil  frecvent

imunodeficientd primara.

bolnav,

most frequent PIDs. According to the WHO,
genetically determined P1Ds can affect one or more
components of the immune system. This
classification was modified by the International
Union of Immunological Societies currently
accepted and used.

In CONCLUSION: the diagnosis of the
frequently sick patient requires the exclusion of a
potential PID for an effective and individualized
therapeutic management to ensure the best possible
quality of life for them.

Keywords: frequently sick child, primary
immunodeficiency.
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