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IMUNODEFICIENTE PRIMARE - NOTIUNI GENERALE DE TEORIE

PRIMARY IMMUNODEFICIENCY - GENERAL NOTIONS

Alexis Cochino
Sef lucrari Dr., Institutul pentru Sanatatea Mamei si Copilului ,,Alessandrescu-Rusescu”

Universitatea de Medicina si Farmacie ,,Carol Davila”, Bucuresti, Romania

Rezumat

Suntem in continuu expusi la microrganisme care sunt inhalate, inghitite sau care
locuiesc in piele si mucoase. Protectia contra acestora ne este oferita de sistemul imun,
indiferent daca ne gandim la acesta ca la ceva clasic, sau mai degraba modern, ce
trebuie punctat mai degraba, este ca sistemul imun nu este un individ, este 0 mare retea
de elemente puternic interconectate, scopul comun al lor fiind re/cunoasterea a ceea ce
este self” (propriu) si “non-self” (strdin) si eliminarea celui din urma din organism.

In aceasti review am descris elementele si functia sistemului imunitar in
recunoasterea si eradicarea agentilor patogeni si ce se intampld atunci cand exista erori

innascute la acest capitol.

Summary

We are continuously exposed to microorganisms that are inhaled, swallowed or
that live in the skin and mucous membranes. Protection against them is offered to us by
the immune system, regardless of whether we think of it as something classic, or rather
modern, what should be pointed out is that the immune system is not an individual, it is

a large network of strongly interconnected elements, their common goal being the



re/knowledge of what is "self" (own) and "non-self" (foreign) and the elimination of the
latter from the body.

In this review | have described the elements and function of the immune system
in recognizing and eradicating pathogens and what happens when there are innate errors
in this chapter.

Introducere

Sistemul imun este o retea interactivd de organe limfoide, factori celulari si
umorali, citokine. Functia esentiala a acestuia in apdrarea gazdei cel mai bine este
ilustrata atunci cand merge prost, de tip: subactivitate care duce la infectii severe si
tumori, de imunodeficientd sau hiperactivitate soldatd cu boli alergice si autoimune
[1,2].

Primul element al sistemului imun este reprezentat de bariere, care sunt
reprezentate de pielea, mucoasele, mucus, enzime si IgA secretor de la suprafata
acestora [2].

Neutrofilele sunt o parte a celulelor albe (leucocite) care se activeaza la tot ce este
strdin si odata activate distrug nu doar tinta, dar si elementele inconjuratoare. Elementul
bun este ca neutrofilele intra repede in functiune, dar dezavantajul este reprezentat de
faptul ca leziunile tisulare sunt importante [3,4].

De asemenea complementul, cascada complementului — aceasta multitudine de
molecule care se activeaza in cascada una de la cealaltd, pot fi asemanate unor gaze
toxice, necesita o “declansare” a alarmei (adicd o marcare a agresorului), ulterior au o
actiune relativ rapida, la fel ca si neutrofilele, odatad activate, distrug tot ce e strain in
jur, (tot ce “nu are masca de gaze” si nici “ecusonul nostru”), in sensul cd ataca
membranele care nu sunt protejate de moleculele proprii, specifice si recognoscibile de
catre elementele complementului [2,6].

Limfocitele NK au o mare putere de recunoastere a agresorilor, pe care-i iden-

tifica cu precizie, desi au nevoie ca cineva sa le marcheze Tnainte, de asemenea, pe 1anga
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celulele infectate acestea sunt capabile sa recunoasca si celulele maligne care au pierdut
anumiti markeri de suprafatd sau care au inceput sd exprime anumiti markeri noi.
Limfocitele NK au o viteza mare de reactivitate odata ce tinta a fost marcata, precizie
foarte mare, efectul este sigur si nu fac rau “nevinovatilor” (celule indemne) [5-7].

Limfocitele B sunt celule producatoare de anticorpi, dar ele sunt implicate si in
prezentarea de antigene. Acestea recunosc exact inamicul, au o precizie mare, ceea ce
inseamna ca fac putin rau tesuturilor, dar dezavantajul este ca au o viteza mica de reac-
tie la primul contact, deoarece au nevoie de timp sa se “antreneze”, dar in timp, adica cu
contactele ulterioare, devin din ce in ce mai bune in productia de anticorpi [5-7].

Limfocitele T, de asemenea au o mare precizie in recunoasterea ~agresorului” si
in felul care 1l ataca, ceea ce la fel induce o afectare mai slaba a tesuturilor adiacente cu
leziuni tisulare minime, doar ca reactia de viteza de reactie la primul contact este mica,
fiind nevoie de timp si contacte multiple pentru a deveni mai eficiente in distrugerea
tintelor [5-7].

Imunodeficientele primare

Sistemul imun nu este doar un element, dar este o multitudine de interconexiuni,
afectarea/defectul unei componente poate afecta si felul in care functioneaza restul
sistemului, inducand stari numite imunodeficiente [2,7,8].

Am putea crede cd un element defect se manifesta pe baza unui singur sindrom,
adicd doar prin lipsa functiei acelui element, totusi din cauza interconexiunilor puternice
sunt afectate si celelalte elemente [9]. Un mare progres in domeniul imunodeficientelor
a fost descoperirea defectelor cu cresterea functiei, astfel dacd clasic se credea ca
imunodeficiente sunt doar acele defecte genetice cu pierderea functiei unui element,
actual existd o multitudine de exemple ca existd imunodeficiente cu cresterea functiei
care pot fi la fel de severe ca si cele cu scdderea functiei [10]. Sigur exista si
imunodeficiente secundare unor boli, cele mai imunodeprimante infectii fiind: gripa,

rujeola si varicela (din fericire in prezent acestea fiind prevenite prin vaccinuri),
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HIV/SIDA. De asemenea existd si alte boli, In special malnutritia si bolile
limfoproliferative maligne, cancer, administrarea de corticosteroizi $i imunosupresoare
care pot sa afecteze functionarea sistemului imun [11].

Imunodeficientele primare reprezinta boli genetice, in prezent fiind evidentiate
multe sute de gene implicate in aceste boli. Acestea sunt caracterizate prin: debut la
orice varsta (sigur cu cat este mai grav defectul cu atdt mai precoce se va manifesta),
vulnerabilitate crescutd fata de infectii care sunt severe, profunde, recurente, cu durata
prelungitd sau provocate de oportunisti. Imunodeficientele primare poartd un risc
crescut de boli autoimune (mai frecvent citopeniile autoimune), malignitati (mai
frecvent oncohematologice), afectarea cresterii si dezvoltarii (care poate fi in cadrul
simptomelor, dar mai frecvent din contul infectiilor frecvente) [11-14].

Managementul imunodeficientelor primare

In ciuda severitatii si complexitatii acestor entititi, exista o serie de pasi necesari
de urmat pentru a asigura o mai buni calitate a vietii acestor pacienti. In primul rand
este importantd preventia infectiilor, adicd izolarea prin evitarea aglomerarilor umane,
substituirea unor componente ale sistemului imun, cum ar fi administrarea de
imunoglobuline si administrarea profilactica a terapiei antimicrobiene. Totodata in cazul
acestor pacienti infectiile trebuie tratate prompt [14].

Existd si tratamente curative care trateaza defectul pe termen scurt (substitutia
enzimatica sau citokinicd) sau pe termen lung (transplantul de maduva osoasa si celule
stem) si tratamentul genetic (disponibil in prezent pentru deficietul de adenozin
deaminaza). Alte tratamente sau ingrijiri ar include aportul de vitamina D, sport si nu in
ultimul rand echilibrul emotional al pacientului si familiei [12,13].

Pentru a ne asigura despre eficacitatea pasilor de tratament existd o serie de
puncte care pot fi urmdrite cu usurintd de pacienti si medici generalisti: cresterea si
dezvoltarea care ar trebui sa fie cat mai aproape de normal, lipsa infectiilor severe,

cresterea performantelor respiratorii, a performantelor scolare. La nivel de laborator ar
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fi necesard monitorizarea IgG in cazul tratamentului substitutiv cu mentinerea acesteea
peste 5g/L, monitorizarea IgM, a indicatorilor anemiei deficitare, dozarea vitaminei D,
numarul absolut al limfocitelor si subsetul acestora. In investigarea imagisticd se cere
prudentd majora, mai ales in cazul celor cu deficite combinate [2,12-14].

Concluzie

Sistemul imunitar foloseste multe mecanisme care lucreazd impreund, iar
raspunsul imunitar complet integrat atrage elemente din multe sisteme efectoare pentru
a adapta un raspuns la patogenul invadator specific. Functia anormala a unor elemente
poate duce la imunodeficiente (imunodeficientd primard daca este implicata o eroare
geneticd). Intelegerea importantei, functiei si a relatiilor dintre diferitele elemente
imunitare va permite Tmbunatdtirea diagnosticului, monitorizarii si tratamentului in

cazul imunodeficientelor.
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IMUNODEFICIENTE COMBINATE SEVERE
SEVERE COMBINED IMMUNODEFICIENCY
Alexis Cochino
Sef lucrari, Dr. Institutul pentru sanatatea Mamei si Copilului ,,Alessandrescu-
Rusescu”, UMF ,,Carol Davila”, Bucuresti, Roméania
Rezumat
Imunodeficientele combinate severe (SCID) reprezintd o serie de tulburari
inndscute ale sistemului imun, cel mai frecvent cu transmitere X-linkata sau autosomal
recesiva care se caracterizeaza prin infectii precoce (cel mai frecvent pana la 6 luni) cu
bacterii, virusuri, fungi si protozoare. Sunt cele mai severe forme ale erorilor innascute
de imunitate, iar in lipsa unui tratament curativ prin transplant de maduva osoasa sau

inlocuire enzimaticd, decesul are loc de obicei in primii 2 ani de viata.

Summary

Severe combined immunodeficiencies (SCIDs) are a series of congenital
disorders of the immune system, most commonly X-linked or autosomal recessive,
characterized by early (most commonly before 6 months) infections with bacteria,
viruses, fungi and protozoa. They are the most severe forms of inborn errors of
iImmunity, and in the absence of curative treatment by bone marrow transplantation or

enzyme replacement, death usually occurs within the first 2 years of life.

Introducere

Imunodeficientele combinate severe (SCID) reprezintd o serie de tulburari
innascute ale sistemului imun, cel mai frecvent cu transmitere X-linkata sau autosomal
recesiva care se caracterizeaza prin infectii precoce (cel mai frecvent pand la 6 luni) cu
bacterii, virusuri, fungi si protozoare. Acestea sunt unele dintre cele mai grave entititi

ale imunodeficientelor primare, infectiile frecvent soldandu-se cu deces precoce [1,2].
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Caz clinic

Se prezintd cazul clinic al unui pacient care pana la varsta de 1 an are o
dezvoltare normal, ulterior apar infectii recurente/prelungite si o deteriorare neurologica
progresiva, incepand cu varsta de 1 an 3 luni. Anamneza eredocolaterala este agravata,
in familie fiind inregistrate 2 decese la varste mai mici de 1 an (cate unul in familia
fiecarui parinte). La examenul clinic pe mucoasa cavitatii bucale se vad elemente de
stomatita albicans, amigdale atrofice. Auscultatia pulmonara releva raluri mixte. La
examenul neurologic se evidentiaza un retard neurologic (nu vorbeste, nU merge, abia
reuseste sa stea in sezut) si anxietate marcata (“copil antisocial”), agresivitate fata de
Mama.
Din investigatiile paraclinice, in hemoleucograma se evidentiaza o limfopenie marcanta
(244/mm?3), hipogamaglobulinemie (IgG, IgA, IgM), imunofenotipare limfocitard cu
nivele minime ale limfocitelor T, B si NK. Totodatd pacientului I se efectueaza
serologie HIV si testul sudorii care au iesit negative. Examenul biochimic releva o
scadere mult peste limitd a acidului uric. Pacientului i se efectueaza radiografie toracica,
concluzia fiind de mediastin ingust si CT cerebral care descrie atrofie corticala
cerebrala.

In baza modificirilor mentionate mai sus a fost stabilit diagnosticul de: SCID,
probabil prin deficit de PNP (autosomal recesiv), confirmat ulterior prin dozarea
activitatii PNP care s-a dovedit a fi extrem de scazuta.

In plan de tratament a fost recomandati izolare, administrare de IGIV in tandem cu
profilaxie antimicrobiana (aciclovir, cotrimoxazol, fluconazole) cu o tipare HLA pentru
gasirea unui donator compatibil pentru transplantul de maduva osoasa.

Discutii

Imunodeficienta combinatd severd se prezintd printr-o functie anormald a celulelor
T si B inca de la nastere. Sunt cele mai severe forme ale erorilor inndscute de imunitate,

iar in lipsa unui tratament curativ prin transplant de maduva osoasd sau inlocuire
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enzimatica, decesul are loc de obicei in primii 2 ani de viatd [1,2]. Atat functiile
celulelor T, cat si cele B sunt perturbate sau absente, intrucit acestea se afld intr-o
corelare directa, functionarea normala a limfocitelor B fiind influentata de anomaliile de
functie sau numar ale limfocitelor T (celulele B necesita semnale de la celulele T pentru
a produce anticorpi corespunzatori). Limfocitele Natural Killer (NK) se dezvolta separat
de celulele T si B si pot oferi un grad de protectie persoanelor cu disfunctie a
precedentelor [4,5].

La examenul obiectiv, acesti pacienti prezintd tesuturi limfoide absente, iar in
examinarile de laborator: agamaglobulinemie, limfopenie [1,2,5].

Tratamentul e bazat pe principii generale ca izolare si obligatoriu transfuzia de
preparate sangvine doar irradiate. Profilaxia infectiilor se face prin administrarea de
imunoglobulind intravenoasa si profilaxie antimicrobiand (antibiotic, antiviral,
antifungic). In prezent acesti pacienti beneficiaza si de metode curative, fiind utilizat

transplantul de masuva osoasa sau cellule stem si tratamentul genetic [1-4].
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IMUNODEFICIENTE PRIMARE PRIN DEFICIT DE ANTICORPI
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Introducere

Deficientele primare de anticorpi reprezintd cele mai frecvente tipuri de
imunodeficiente primare. Ele reprezintd un grup heterogen caracterizate prin diferite
grade de afectare a productiei de anticorpi care rezultd dintr-un defect al diferentierii
celulelor B la diferite stadii. In absenta unui diagnostic precoce si a unui management
adecvat, deficitul primar de anticorpi poate duce la morbiditate grava si deces precoce.
Pot aparea multe complicatii, atat infectioase, cat si neinfectioase [1].

Clinic acesti pacienti prezintd infectii frecvente, profunde, recurente cu debut
preponderent dupa 6 luni, odatd cu epuizarea protectiei pasive materne. Cea mai
frecventa localizarea a infectiillor sunt caile respiratorii manifestandu-se prin
pneumonie, traheobronsitd, bronsitd, otitd, sinuzitd. Din partea tractului gastrointestinal
predomind manifestari de tip enterita, duodenita, dar nu sunt excluse si alte localizari ca
SNC (encefalita, meningita), sistemul osteoarticular (osteomielitd) [2,3].

Infectiile sunt produse preponderant de germeni extracelulari, piogeni
(Haemophilus influenzae, Moraxella catarrhalis, Streptococcus pneumoniae,
Staphylococcus aureus, Pseudomonas aeruginosa), enterovirusuri, H. pylori, Giardia [4].

Examenul clinic al acestor pacienti pune 1in evidentd amigdale
atrofice/hipotrofice, ganglioni limfatici nepalpabili, hipotrofie ponderala, artrita s.a.

Examenul paraclinic releva o hemoleucograma normald sau cu o neutropenie.
Modificari pot fi observate in imunograma: IgA scazut, IgG scazut, IgM crescut,

normal, scazut, dar nu trebuie exista forme cu IgM, IgG, IgA normale [1,2]. Exista
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situatii particulare cand in imunograma cantitatea de imunoglobuline poate fi normala,
dar din pacate nici asa indici nu pot exclude o imunodeficienta, intrucat poate fi vorba
de deficite ale subclaselor 1gG (IgG1, 1gG2, 1gG3, 1gG4) sau deficite specifice de
anticorpi. O altd metodd de diagnostic, care nu trebuie ignoratd in algoritmul de
abordare a imunodeficientelor este flowcitometrie, acolo unde in cazul deficitelor de
anticorpi poate fi inregistrat un numar scazut/normal de limfocite B [1-5].

Dupa cum a fost mentionat mai sus infectiile cu diferitd localizare sunt una din
principale manifestari ale imunodeficientelor prin deficit de anticorpi, respective
investigatiile imagistice sunt la ordinea de zi in cazul acestor pacienti. Sunt pe larg
utilizate, cand sunt indicatii, radiografia si computer tomografia, pentru diagnosticul
pneumoniei lobare, bronhopneumoniei, bronsectaziilor sau voalare sinusurilor in
sinuzite. In cazul pacientilor peste 5 ani este necesara monitorizarea functiei respiratorii
prin probe functionale [4,5].

Imunodeficientele prin deficit de anticorpi aduc cu sine 0 multitudine de
complicatii, intaietate avand cele infectioase, unde din cauza infectiilor respiratoria
frecvente si severitatea acestora e posibild pierderea de parenchim pulmonar,
bronsectazii sau disfunctie ventilatorie restrictive. Acestea duc in timp la o insuficienta
respiratorie cronica care adduce dupa sine afectare cardiac prin cord pulmonar. Alte
complicatii infectioase sunt: sinuzita cronica, otomastoidita, meningita otogena,
meningo-encefalite cu enterovirusuri (nu intotdeauna legate de nivelul de IgG) [7].

In imunodeficientele primare prin deficit de anticorpi, din cauza stopirii la un
anumit nivel formarea limfocitului B, rezultd limfocitele B imature, care sunt
producatoare de autoanticorpi care conditioneazd maladiile autoimune, in special
citopenii, artrite asemanatoare Artritei idiopatice juvenile si tiroidita Hashimoto [1-3].

Tratamentul acestor entitdti, ca si in cazul tuturor imunodeficientelor primare este
complex si necesitd implicarea echipei multidisciplinare. De primad intentie este

tratamentul substitutive cu imunoglobuline intravenoase, care se efectueaza la fiecare 3-
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4 saptamani, doza acesteia variind in functie de Ig Tnainte de urmatoarea perfuzie,
numarul, felul si severitatea infectiilor, cresterea si dezvoltarea copilului. Pentru
prevenirea infectiilor se utilizeaza si profilaxie antibiotic [6].

Forme speciale de IDP cu deficit de anticorpi

Deficitul selectiv de IgA reprezintd cel mai frecvent tip de imunodeficienta prin
deficit de anticorpi (1:400 - 1:800). Per general acesti pacienti sunt asimptomatici, fiind
descoperiti intamplator. Conform studiilor se consider ca cei simptomatici ar asocial si
alte defecte, mai frecvent deficit de subtipuri IgG. Din posibilele manifestari fac parte
infectiile acute de cai respiratorii superioare si inferioare, enterite, infectii genitourinare,
boli autoimune, asociere frecventa cu celiachia [8].

in examindrile paraclinice IgG si IgM sunt normale, inclusiv anticorpi vaccinali,
fiind depistat doar un deficit de IgA mai mic de 0.07 g/l. Se considera ca deficitul
selectiv de IgA, mai ales cel asociat cu deficit de subunitati [gG in timp sa evolueze spre
imunodeficientd comuna variabila [3-5,8].

Chiar daca se prezinta ca o imunodeficientd asimptomatica, acesti pacienti sunt in
grupul de risc pentru posibile reactii transfuzionale (prin anticorpi anti IgA de tip IgE).

Agamaglobulinemia X-linkata (boala Bruton) reprezinta o deficiente rare de
anticorpi cauzate de defecte In dezvoltarea celulelor B si caracterizate prin numar scazut
sau absent de celule B, hipogammaglobulinemie marcata si susceptibilitate crescuta la
infectii, debutul manifestirilor clinice e de obicei dupd 6-9 luni. In cazul acestor
pacienti este foarte importantd anamneza eredocolaterald, unde se gisesc probleme
asemanatoare la unchii, nepotii si verisorii pe linie materna [8].

Manifestarea de baza este reprezentatd de infectii recurente cu pneumococ,
H.influenzae, Giardia. La examenul obiectiv se pun in evidentd amigdale hipo/atrofice
si ganglioni limfatici nepalpabili.

Paraclinic, in imunograma se inregistreaza nivele 1gG, IgA, IgM, IgE cu >2SD sub
valorile normale si un numar scazut de limfocite B (CD19) in imunofenotiparea
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limfocitara. Diagnosticul definitive se stabileste prin metode molecular-genetice prin
depistarea defectului in gena Btk (Bruton tyrosine kinase) [1,2].

Hiper-IgM a fost folosit pentru a descrie un grup de imunodeficiente caracterizate
prin afectarea recombindrii cu comutare de clasd cu niveluri caracteristice crescute de
IgM si niveluri scazute de izotipuri IgG, IgA si IgE. Acestea pot fi determinate X-linkat
sau autosomal recesiv.

Manifestarile clinice in cazul acestui grup sunt comune tuturor imunodeficientelor
prin deficit de anticorpi, doar ca din cauza asocierii defectelor limfocitelor T acesti
pacienti prezinti risc majorat pentru malignititi si boli autoimune. In plan de tratament
substitutia cu imunoglobuline intravenoase sau subcutane este suficientd in majoritatea
cazurilor [3,4].

Imunodeficienta comuna variabild este cea mai frecventa imunodeficienta primara
care necesita atentie medicala si tratament. Debut manifestarilor este la 15-35 de ani
prin infectii sinopulmonare cu patogeni obisnuiti, cu un risc crescut pentru malignitati si
patologii autoimune. Acesti pacienti prezintd nivel scazut de anticorpi vaccinali, iar in
imunograma un nivel scdzut de IgG si isohemaglutinine, cu nivele variabile de IgM si
IgA. Limfocitele B sunt normale fenotipic (in majoritatea cazurilor). Tratamentul
utilizat In imunodeficienta comuna variabild este substitutia cu imunoglobuline si
antibioticoterapie profilactica [6].

Hipogamaglobulinemia tranzitorie a primei copildrii, o altd entitate a imunodefi-
cientelor prin deficit de anticorpi care se caracterizeazd prin maturare tardiva a
productiei de IgG la sugarul > 6 luni cu o IgG extrem de scazutd (>2 DS sub medie) si
IgA, IgM normale sau scizute. In general acesti pacienti prezinti rispuns bun la
vaccinare. Clinic se caracterizeaza prin infectii medii, rar severe, cu risc crescut de otita
si sinuzita. Management se intreprinde in cazul pacientilor simptomatic, prin amanarea
intrdrii in colectivitate si antibiotic profilactic, imunoglobulind intravenoasa pe scurt
timp, majoritatea pacientilor recuperandu-se la ~ 2-4 ani [1-4].
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Concluzie

Recunoasterea si diagnosticul precis al formelor mai usoare de deficit de anticorpi

sunt, de asemenea, de mare importantd. Majoritatea acestor pacienti vor beneficia de

terapie cu antibiotice precoce si agresiva. Unii pacienti necesitd preventie cu profilaxie

cu antibiotice sau inlocuire cu imunoglobuline, care pot intrerupe ciclul infectiei

recurente, ducand adesea la o calitate a vietii mult imbunatatita.
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Rezumat

Imunoglobulina intravenoasd (IGIV) este un preparat terapeutic constituit
preponderent din IgG, obtinut din plasma de la cateva mii de donatori sandtosi. De mai
bine de 20 de ani, IVIG este utilizatd in tratamentul imunodeficientelor primare si
secundare, ulterior fiind introdusa in tratamentul multor boli autoimune si inflamatorii.
IGIV se considerata in general o terapie sigurd, cele mai multe dintre reactiile adverse

fiind usoare si tranzitorii.

Summary

Intravenous immunoglobulin (IVIG) is a therapeutic formula mainly composed of
IgG, obtained from the plasma of several thousand healthy donors. For more than 20
years, IVIG has been used in the treatment of primary and secondary
immunodeficiencies, later being introduced in the treatment of many autoimmune and
inflammatory diseases. IVIG is generally considered a safe therapy, with most side

effects being mild and transient.

Introducere
Istoricul tratamentului cu imunoglobuline intravenoase (IGIV) isi are inceputul in
anul 1980, in Europa, fiind utilizate ca tratament de substitutie in bolile cu deficit de

anticorpi, ulterior fiind admise si ca tratament imunomodulator [1-3].
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Obtinerea IGIV se face din plasma umana recoltata de la 3000-10000 de donatori
sanitosi (cel putin 1000 de donatori). In marea majoritate acestia sunt din zona Europei
Centrale, ceea ce este un avantaj in cazul pacientilor europeni, pentru cd preparatul
contine anticorpi impotriva germenilor endemici din zona respectiva [4,5]. Acest
preparat este distribuit in flacoane, continutul flaconului fiind reprezentat de IgG
policlonal, care in 98% reprezintd IgG nemodificatd, monomericd si o foarte mica
cantitate de produsi de degradare, IgG dimeric si polimeric si urme de IgA (continutul
maxim admis este de 140 micrograme/ml) si IgM [4-6].

Indicatiile tratamentului cu IGIV

Indicatiile de utilizare a preparatului sunt multiple, dar primordial sunt utilizate
cu scop substitutiv. Indicat in imunodeficientele primare sau secundare (dobandite), cu
nivel scazut al anticorpilor, acestea cresc nivelul seric al Ig-lor pand la concentratia
serica care realizeaza profilaxia infectiilor recurente, manifestare clinica majord la
aceasta categorie de imunodeficiente [7,8].

O alta indicatie este tratamentul imunomodulator, unde se includ un spectru mai
larg de dereglari imune. Mecanismul de actiune in efectul imunomodulator se bazeaza
pe blocare receptorilor Fc pe fagocite, inhibarea formarii depozitelor de complement,
modularea  producerii de citokine, cresterea activititii de supresor, reglarea
complementului, reglarea retelei idiotipice (producerea de anticorpi anti-idiotip care
neutralizeaza si reduc autoanticorpii idiotip circulanti si interactioneaza cu celulele B),
catabolismul accelerat al Ig la concentratii mari (reduce titrurile de autoanticorpi cu rol
in patogenia bolilor autoimune) [7-9].

Administrarea IGIV in imunodeficiente, necesitd profesionalism, prudentd si
cunoasterea criteriilor de eficacitate, pentru a aprecia corectitudinea utilizarii acesteea.

Eficienta este monitorizatd prin determinarea nivelului IgG inaintea perfuziei
urmatoare, care ar fi necesar sa fie peste 5-6 g/L (500-600 mg/dl) si peste 8 g/L (800

mg/dl) la pacientii cu bronsiectazii si nu in ultimul rand lipsa infectiilor severe. Pentru
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echilibrare si stabilitate a nivelului seric al 1gG sunt necesare 3-6 luni. Dozarea IGIV in
imunodeficiente include o doza initiala de 0.4 — 0.8 g/kg si cu scop de intretinere 0.2-0.8
g/kg la 3-4 saptaimani. Aceasta variabilitate a dozei depinde de elementele biologice si
starea clinica a pacientului [8].

Indicatiile in bolile autoimune sunt destul de numeroase, incluzand: pacientii cu
purpura trombocitopenica imuna cu risc de sangerare si preoperator, anemia hemolitica
autoimund, sindromul Guillain Barre si alte poliradiculonevrite, neuropatia motorie
multifocald, dermatomiozita si polimiozite, lupusul eritematos sistemic, sindromul
antifosfolipidic, boala Kawasaki, alte vasculite autoimmune, s.a. Doza utilizata in cazul
bolilor autoimune este initial de 2 g/kg in 1-5 doze zilnice, apoi intretinere 2 g/kg la 1-2
luni. Eficienta este demonstrate de scdderea markerilor serici si ameliorarea semnelor si
simptomelor [10,11].

Chiar daca actual multe infectii severe (rujeold, rubeola, hepatita A, varicela in
trimestrul Il de sarcind) sunt evitate datoritd vaccinarii, anterior sau in cazul celor
nevaccinati se apeleaza la IGIV pentru profilaxie care trebuie sa fie cat mai repede dupa
expunere (< 72 h) [12].

Eficienta IGIV depinde nu doar de doza administrate, dar si de o serie de reguli si
conditii ca: aceasta sa fie la temperatura corpului, se evitd agitarea si formarea de
spumad, se perfuzeaza numai solutiile clare, hidratare adecvatd a pacientului Tnaintea
perfuziei, evitarea diureticelor de ansa, respectarea vitezei de perfuzie conform

prospectului si monitorizare pe parcursul perfuziei si 20 min dupa [7].

Reactiile adverse ale administrarii de IGIV

Reactiile adverse la administrarea imunoglobulinei intravenoase sunt destul de
frecvente, dar din fericire sunt usoare, manifestate prin febra, frisoane, cefalee, ameteli,
vome, artralgii, dureri toracice si hipotensiune arteriald [13]. Intr-un procent mai mic,

dar nu sunt excluse reactiile adverse severe, de tip: reactii de hipersensibilitate (in
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special la cei cu deficit selectiv IgA si anticorpi anti IgA), injurie renald acutd cu
necroza tubulard acutd, edem pulmonar acut necardiogen, sindromul meningitei aseptice
reversibile (raportata la cateva ore pana la 2 zile dupa IGIV, LCR cu pleiocitoza si
proteinorahie, remisiune 1n cateva zile fara sechele dupa intreruperea tratamentului),
anemia hemolitica (apare dupd doze mari de IGIV, hemoliza in special la grupele A, B
si AB, preparatele de IGIV contin Ac ai grupelor sanguine care se pot manifesta ca
hemolizine , acoperind eritrocitele cu Ig) [13,14].

Aceste reactii adverse ar putea fi favorizate de: viteza prea mare de perfuzie,
prima administrare de IGIV, schimbarea produsului de IGIV, interval de timp prea mare
de ultima administrare, prezenta de anticorpi antilgA [13,14].

Concluzie

IGIV este probabil cel mai important produs derivat din plasma umana datorita

multitudinii de indicatii pentru utilizare clinica. Profilul de sigurantd al acesteia este

bun, majoritatea efectelor adverse fiind imediate, usoare si tranzitorii.
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SINDROMUL HIPER IGE (SAU CUM ABORDAM IGE CRESCUT)
HYPER IGE SYNDROME (OR HOW TO APPROACH INCREASED IGE)
Farkas Oana!l, Alexis Cochino!?
1. Institutul pentru Sanatatea Mamei si Copilului ,,Alessandrescu-Rusescu”,
2. UMF ,,Carol Davila”, Bucuresti, Roméania
Rezumat

Imunoglobulina E este Ig cu cel mai mic titru plasmatic, aceasta poat declansa
raspuns de tip reaginic. Valorile crescute ale acesteia fiind provocate de infectii
parazitare, fungice, virale, atopie sau boli alergice, dereglari ale sistemului imun (HIES
AD/AR)[1-3]

Atopia reprezinta predispozitia de a produce anticorpi de tip IgE la antigene comune
din mediu. Acesti pacienti au tendinta catre reactii de hipersensibilitate, conditionata
genetic, influentata de factori de mediu

Cauze frecvente ale IgE crescut:

e Boli alergice

Dermatita atopica, alergii medicamentoase, urticarie alergica

rinita alergica, astm alergic

e Boli parazitare

Echinococcus granulosus/multilocularis, schistosoma, ascaris lumbricoides,
ancylostoma caninum, toxocara canis/cati

e Boli infectioase
TBC, Lepra, HIV, EBV, CMV, Aspergiloza bronhopulmonara, Candidoza

e Afectiuni imunologice
- Sindromul HiperlgE
- Sindromul Wiskott Aldrich
- Sindromul DiGeorge atipic complet

- Sindromul Nezelof, Sindromul Netherton
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- Sindromul Omenn, IPEX
e Boli inflamatorii

- Boala Kawasaki, Poliarterita nodoasa, Poliangeita Churg — Strauss
¢ Neoplazii

- Mielom IgE, Limfom Hodgkin

e Fumatori

e Fibroza Chistica, Sindromul nefrotic, Transplant de MOH, GvHD, Pemfigoid

bulos

e Reactii medicamentoase (Aztreonam, penicillin G)

Sindrom hiper IgE (HIES) este o forma rara de IDP detreminatd genetic, cu
transmitere AD (STAT3)/AR (DOCKS). Clinic se manifestd prin dermatita cronica,
infectii stafilococice recurente cutanate, infectii pulmonare, articulare, stomatologice.
Paraclinic se prezintd prin IgE mult crescut; eozinofilie. Cel mai des acesti pacienti au
colonizare pulmonara cu Aspergillus, Pseudomonas si risc crescut de malignitati

(limfom).

Hiper IgE cu transmitere autosomal dominantd este intdsnit mai frecvent, acesti
pacienti prezentand infectii respiratorii, cutanate, ORL, la nivelul plamanilor cu formare
de cavitati (pneumatocele), candidiaza mucocutanata (bucala, vaginala, onicomicoza),
facies particular, hiperextensie member, anomalii dentitie primara si fracturi recurente

la traume minore.

Forma autosomal recesivd apare in familii consangvine, manifestatd clinic prin
eczema, abcese cutanate, infectii respiratoria, candidiaza si alte infectii fungice, infectii
virale severe, recurente (Herpes simplex, Herpes zoster, Molluscum contagiosum),
manifestari alergice (cu trigger alimentar), anemie hemolitica autoimuna (AHAI),

vasculita, complicatii neurologice (encefalita), fara anomalii de tesut conjunctiv.
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Paraclinic in cazurile de sindrom hiper IgE se inregistreazd nivel crescut IgE,
eozinofilie (nivel mai inalt in cazurile autosomal recesive in comparatie cu cele
autosomal dominante), leucocitoza in AD-HIES, neutropenie (uneori). In imunograma
IgA, IgG, IgM pot fi normale/scazute. In particular in AR-HIES poate fi scadere

importanta nr Lf T, IgM scazuta, raspuns vaccinal specific ineficient.

In plan de tratament in cazul acestor pacienti se utilizeaza profilaxie cu TMP/SMX
pentru infectii respiratorii +/- antistafilococ pentru infectii cutanate. In plus tratamentul
infectiilor (cutanate, respiratorii) trebuie sa fie prompt, inclusiv tratamentul
colonizarilor cu Pseudomonas aeruginosa / Aspergillus, tratamentul candidiazei,
tratament de substitutie cu Ig 1v/sc. Toate cele mentionate au scopul de eradicare a
infectiilor si cresterea calitatii vietii, unicul tratament curative fiind transplantul de

maduva hematogena (AR-HIES — risc crescut de complicatii).
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VACCINAREA LA PERSOANELE IMUNODEPRIMATE
VACCINATION OF IMMUNOCOMPROMISED PERSONS
loan Gherghinal?, Alexis Cochino!?, Alexandra Enache!
1. Institutul pentru Sanatatea Mamei si Copilului ,,Alessandrescu-Rusescu”,
2. UMF ,,Carol Davila”, Bucuresti, Roméania

Rezumat

Persoanele imunodeprimate, fie primar sau secundar prezintd adesea un risc
crescut de infectii pe care le pot manifesta mai sever si mai complicat. Prevenirea
infectiilor este o componentd cheie a managementului acestora si un determinant
important al rezultatelor clinice. Vaccinarea ramane o strategie preventiva cheie si
actual exista linii directoare clare pentru vaccinarea persoanelor imunodeprimate si a
contactilor apropiati.
Summary

People who are immunosuppressed, either primary or secondary, are often at
increased risk of infections that can be more severe and complicated. Prevention of
infections is a key component of their management and an important determinant of
clinical outcomes. Vaccination remains a key preventive strategy and there are currently

clear guidelines for vaccination of immunocompromised individuals and close contacts.

Introducere
Persoanele imunodeprimate (imunocompromise sau imunodeficiente) se
caracterizeaza prin afectarea calitativd sau cantitativa ale unui sau mai multor elemente
ale sistemului imun. Aceste stari pot fi clasificate ca primare sau secundare [7,8].
Imunodeficientele primare sunt in general mostenite si includ afectiuni
determinate de peste 400 de mutatii cunoscute panda in prezent (exemple:
agamaglobulinemia X-linkata, sindromul Wiskott Aldrich, boala granulomatoasa

cronicd). Imunodeficientele secundare sunt dobandite fiind determinate de unele boli
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sau terapia administratd . Exemple de imunodeficientd secundard includ asplenia
dobanditd; boli infectioase — HIV, gripa, rujeola, variceld; prematuritatea, malnutritia;
boli inflamatorii cronice;corticoterapia,chimioterapia si tratamentul imunosupresor [1-4]

Determinarea imunodeficientelor este extrem de importanta, intrucat unele boli
care pot fi prevenite prin vaccinuri se pot manifesta prin forme severe, chiar deces la
pacientii imunodeprimati. Prin urmare, anumite vaccinuri (de exemplu, vaccin antigripal
inactivat, vaccinuri pneumococice) sunt recomandate in mod specific [5-7]. In cazul
vaccinurilor vii este necesara precautie, acestea fiind amanate pana la ameliorarea starii
sistemului imun in unele cause secundare sau excluse din lista vaccinurilor de efectuat
in unele cazuri de imunodeficiente primare pentru a evita cresterea neinhibatd a
virusului sau bacteriilor vii atenuate [5].

Aceste momente pot fi depdsite prin evaluarea pacientului imunodeprimat
inaintea administrarii vaccinurilor. Astfel este necesar de monitorizat varsta si greutatea
(cu atentionare pentru nou-ndscutul inainte de termen), istoricul de alergii, bilantul
vaccinal cu completarea schemei de vaccinare pentru pneumococ, hepatita A (sau 1gG),
VZV (sau IgG), evaluarea unor posibile vaccinuri administrate in ultimele 4 saptamani
si nu in ultimul rind obtinerea consimtdmantului informat asupra riscului bolii,
beneficiilor vaccindrii si a reactiilor adverse posibile [1].

Pe langd monitorizarea si chestionarea pacientului/parintelui imunodeprimat,
exista situatii cand anumite vaccinuri contraindicate la imunodeprimati sunt
administrate persoanelor din anturaj si pot reprezenta un risc. Asta se poate intdmpla in
vaccinarea antigripalda cu vaccin viu atenuat a membrilor familiei, trebuie evitat
contactul 7 zile de la momentul vaccinirii cu persoana imunodeprimati. In cazul
vaccindrii unui sugar cu vaccin rotaviral trebuie evitat contactului persoanei
imunodeficiente cu scutecele/materiile fecale sugarului. La administrarea unui vaccin
varicelic va fi evitat contactul cu persoanele imunosupresate doar daca apar elemente
eruptive [1].
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Situatii particulare (in functie de boala)

Sub cupola starilor imunodeficitare sunt incluse multe entitati si pe langa
caracteristicele de grup in privinta vaccindrii existd si situatii particulare. In cazul
pacientilor pediatrici cu boli reumatologice vaccinurile inactivate pot fi administrate in
tratament cu glucocorticoizi, DMARD si sau anti TNF conform ghidurilor nationale. La
pacientii care primesc glucocorticoizi in doza mare, au tratament cu rituximab sau anti-
TNF se recomanda dozarea anticorpilor specifici. Amanarea vaccinarii cu vaccinuri vii
atenuate la pacientii cu doze mari de DMARD, glucocorticoizi sau terapie biologica,
totusi decizia este individuald in functie de riscul infectios [2]. Inainte de initierea
tratamentului imunosupresor se recomanda evaluarea statusului infectios pentru VZV
(infectie/vaccinare). Vaccinul antitetanic poate fi administrat la pacientii cu AlJ sau
LES conform ghidurilor nationale. Se recomanda vaccinare antigripald anuala (cu virus
inactivat) [2].

Vaccinarea dupa administrarea de IglV sau produse sangvine trebuie amanata
pentru vaccinul antirujeolic si Tmpotriva varicelei, dar pot fi administrate chiar si
concomitent si fard a fi necesara o temporizare inainte sau dupd administrarea
preparatelor de imunoglobulind sau a produselor sanguine: vaccinuri inactivate,
vaccinuri vii orale — rotavirus, vaccinuri vii intranazale — vaccin antigripal viu atenuat,
BCQG, vaccinul pentru febra galbena [3].

Luand in consideratie situatia pandemica din ultimii ani, vaccinul anti-COVID-19
reprezintd o bund metodd de profilaxie a formelor severe. Vaccinarea persoanelor
imunocompromise a fost discutatd in nenumarate randuri, dar deja existd studii care
aratd ca acestea sunt inofensive pentru aceste persoane, ramane de discutat nivelul
seroconversiei postvaccin care in cazul unora poate fi minim. Organizatiile
internationale vin cu indemn de a vaccina grupele de risc, preponderent cei pe tratament
chimioterapic, persoane transplantate in antecedente si curent primesc imunosupresoare,

transplant de celule stem Tn urma cu pana la 2 ani, imunodeficiente moderata-severa (ex
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— Sdr. DiGeorge, Sdr. Wiskott Aldrich), infectie HIV severa/netratata, tratament cu doza
mare de glucocorticoizi sau alte medicamente imunosupresoare. Aceste grupuri de risc
pot face infectia mai severa/prelungita, iar raspunsul vaccinal ar putea fi mai mic fata de
populatia generala [4].

Concluzie

Este extrem de importanta intelegerea principiilor si strategiilor de imunizare in
cazul persoanelor imunocompromise pentru a maximiza protectia impotriva bolilor care
pot fi prevenite.
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SINDROAME DE AFECTARE RESPIRATORIE LA COPILUL CU
IMUNODEFICIENTE PRIMARE
RESPIRATORY SYNDROMES IN CHILDREN WITH PRIMARY
IMMUNODEFICIENCY
Svetlana Sciuca, Cristina Tomacinschii
Universitatea de Stat de Medicina si Farmacie ,,Nicolae Testemitanu”

2IMSP Institutul Mamei si Copilului, Clinica Pneumologie

Summary

Aim: evaluation of respiratory syndromes found in children with primary
immunodeficiencies.

Methods: in the study, were evaluated 14 children with primary
immunodeficiencies, diagnosed in the Pneumology Clinic of IMSP Mother and Child
Institute. The patients in the study were divided according to the type of PID. The
patients were evaluated by methods: determination of serum Ig, determination of
cellular immunity, imaging examination of the chest by Rx or CT.

Results. Of 14 patients evaluated in study, 46.8% were diagnosed with primary
immunodeficiencies due to antibody deficiency, and 53.2% presented with combined
primary immunodeficiencies (PID). Pulmonary infections, especially pneumonia, were
the most common clinical manifestations in all patients with PID. Until the
establishment of the diagnosis all patients (100%) present at least one episode of
pneumonia, the number of episodes being directly proportional to the age of the
diagnosed.

Conclusion: Complications of respiratory system diseases are frequent in primary
immunodeficiencies in children, PID due to antibody deficiency being mainly

associated with irreversible bronchopulmonary processes, with severe evolution.,
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Introduction.

Primary immunodeficiencies (PIDs) represent a group of genetic diseases
characterized by quantitatively and/or qualitatively defects of different components of
the innate and adaptive immune system [11,13]. The number of PIDs has grown
exponentially with the advancement of genetic diagnostic methods. Nowadays more
than 350 entities divided into 8 groups have been described, antibody deficiencies being
the most common, comprising approximately 70-75% of the number of IDPs [1,2,8].

PIDs manifest as a broad spectrum of clinical manifestations, including increased
susceptibility to infections, autoimmune processes, and malignancies.

Recurrent infections of the upper and/or lower respiratory tract are often the first
and most frequent manifestation in the clinical picture of primary immunodeficiencies,
especially in IDP with humoral involvement (CVID, XLA, HIgM, selective IgA
deficiency). The recurrence and severity of these infections lead to complications in the
respiratory system such as: bronchiectasis, mucus plug formation, fibrotic changes,
emphysema, abscess, empyema, and pulmonary destructive processes [3-7]. In this
context, any child with recurrent respiratory infections with severe evolution that are
difficult to respond to treatment should be analyzed as a possible patient with IDP [12].
Because respiratory impairment is a significant cause of morbidity and the leading cause
of mortality (30-65%) in both children and adults with IDP, early diagnosis and
appropriate therapy can ameliorate or at least slow the progression of these
complications.

Aim: evaluation of respiratory syndromes found in children with primary
immunodeficiencies.

Methods. In the study, were -evaluated 14 children with primary
immunodeficiencies, diagnosed in the Pneumology Clinic of IMSP Mother and Child
Institute. The patients in the study were divided according to the type of PID. The

patients were evaluated by a complex of paraclinical methods: determination of serum
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immunoglobulin values by the ELISA immunoenzymatic method, determination of
cellular immunity, imaging examination of the chest and upper respiratory tract by
radiography or CT.

Results and discussions. Of 14 patients evaluated in study, 46.8% were
diagnosed with primary immunodeficiencies due to antibody deficiency, and 53.2%
presented with combined primary immunodeficiencies. Following the evaluation of the
immunological profile, in the group of children with PID due to antibody deficiency, the
average concentration of serum immunoglobulins was considerably reduced, and in the
case of patients with combined IDP, the serum level of immunoglobulins was at values
comparable to age norms.

Pulmonary infections, especially pneumonia, were the most common clinical
manifestations in all patients with PID. Until the establishment of the diagnosis all
patients (100%) present at least one episode of pneumonia, the number of episodes

being directly proportional to the age of the diagnosed.

Table 1. Frequency of pneumonia in studied patients according to PID entities

PID Absolute number Frequency
Combined PID 7 50%
CVID 1 7.1%
WAS 2 14.2%
HyperigM 1 7.1%
XLA 3 21.4%

Pulmonary pathology was most frequently associated with some complications at

the time of diagnosis [9]. Respiratory infections with various locations were not an
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exception for the patients in our study, they went to the doctor because of severe
infections (mainly pneumonia), complicated with acute processes (pulmonary
destruction, empyema, confluent foci of pulmonary infiltration) or chronic pathologies
upper and lower respiratory tract.

According to the results obtained, fibroatelectases and bronchiectasis are the most
common complication recorded, they predominate in the group of patients with PID due
to antibody deficiency. This phenomenon is explained by the importance of
immunoglobulins in the protection of mucous membranes, especially the respiratory
one, which is the most exposed to contact with pathogenic microorganisms. Similar data
were also obtained in international studies, where the frequency of bronchiectasis varies
between 37.6-75%, predominating in the group of humoral immunodeficiencies [3,6,9-
10,12-15]. After analyzing a group of 65 patients, Membrila-Mondragon et al. reported
that the most common complications were bronchiectasis (15 patients, p=0.12) and
pulmonary fibrosis (3 cases, p=0.52) [4].

B lymphocytes and immunoglobulins A, M, G play an active role in the
protection of the mucosal barrier and in protection against ENT infections, their
deficiency resulting in recurrent ENT infections (19-98%) [7,13], associated with
subsequent chronicity. In the patients evaluated in the study, chronic ENT changes were
recorded with predominance in the IDP group due to antibody deficiency - chronic otitis
(33.3%) and chronic sinusitis (66.7%).

Conclusion.

Complications of respiratory system diseases are frequent in primary
immunodeficiencies in children, IDP due to antibody deficiency being mainly

associated with irreversible bronchopulmonary processes, with severe evolution.
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MOLECULAR GENETIC DIAGNOSIS OF PRIMARY
IMMUNODEFICIENCIES IN THE REPUBLIC OF MOLDOVA
Victoria Sacara
Institute of Mother and Child, Chisinau, Moldova

Summary

Primary immunodeficiency diseases (PID) are a heterogeneous group of inborn
errors of immunity, the majority of which present in infancy and result in significant
morbidity and mortality. In Institute of Mother and Child, in Laboratory of Molecular
Human genetics research on primary immunodeficiency has been started in 2015.
Medium TREC (6565.2354 for 100000 cells) and KREC (8173.212 for 100000 cells)
concentrations for presumably healthy newborns from Moldova were counted. We
developed our proprietary TREC/KREC assay for newborn screening. A detailed
analysis of the clinical profiles, biochemical and molecular-genetic investigations and
outcome of the 3 children diagnosed with WAS in our laboratory during the period
2016-2019 was performed. During selective screening we found 9 cases of DiGeorge
type | Syndrome and one case of familial Mediterranean fever (NGS and Sanger
confirmed).

Molecular diagnosis of PID helps in genetic counseling and to make therapeutic

decisions including the need for a stem cell transplantation.

Rezumatul

Imunodeficientele primare (IDP) sunt un grup eterogen de erori innascute ale
imunitatii, dintre care majoritatea se manifestd in copilarie si duc la o morbiditate si
mortalitate semnificativa. In cadrul IMSP Institutul Mamei si Copilului, in Laboratorul
de geneticd moleculard umana, cercetarile privind imunodeficientele primare au inceput

in anul 2015. Au fost cuantificate concentratiile medii de TREC (6565.2354 pentru
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100.000 de celule) si KREC (8173.212 pentru 100.000 de celule) pentru nou-nascutii
prezumtiv sdnatosi din Republica Moldova. A fost dezvoltat un test propriu
TREC/KREC pentru screening-ul nou-nascutilor. A fost efectuata o analiza detaliata a
profilurilor clinice, investigatiilor biochimice si molecular-genetice, precum si
prognosticul celor 3 copii diagnosticati in cadrul laboratorului cu sindromul Wiskott-
Aldrich in perioada 2016-2019. In timpul screening-ului selectiv au fost identificati 9
pacienti cu sindromul DiGeorge tip I si un caz de febra mediteraneana familiala
(confirmate prin NGS si secventierea Sanger). Diagnosticul molecular al IDP ajutd la
consilierea genetica si la luarea deciziilor terapeutice, inclusiv pentru necesitatea unui

transplant de celule stem.

Introduction

In 1990 was created in frame of the department for hereditary patologies of the
Scientific Research Institute of Mother and Child healthcare, First molecular genetics
tests in Moldova (since 1992) were realized to detect mutations and analyze population
aspects of the polymorphism of two genes determining monogenic pathologies —
Duchenne muscular dystrophy (DMD) and hemophilia A and B, then phenylketonuria
(PKU) and cystic fibrosis, spinal muscular atrophy [1]. In 1997, under the leadership of
the professor Groppa St., the national program “Improvement of the medical genetic
service in Republic of Moldova. 1998-2005 was claborated and later approved by the
Ministry of Health, The program contained main strategies of regionalization and
optimization of the medical genetic service structure, including the objective of the
deepening of the molecular genetic investigations. As an entity in frame of the National
Center of Reproductive Health and Medical Genetics, the laboratory of Human
Molecular Genetics (LHMG) appeared in 2009.[1]

The LHGM began engage in research on primary immunodeficiency in the project
“Studiul particularitatilor epidemiologice, clinico-imunologice si molecular-genetice a
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maladiilor imunodeficitare cu elaborarea procedeelor inedite pentru imunoreabilitare,
inclusiv remedii autohtone” (cond. Doc. hab. Andries Lucia) coloboration with Nicolai
Testimitanu State University of Medicine and Pharmacy, Republic of Moldova since
2015. The importance of this research consists in description of essential aspects related
to primary immunodeficiency, including classification, prevalence in Europe and other
countries, clinical features of frequent PID, characterization of some genes whose
mutations cause immunodeficiency diseases, and also introducing of modern methods
and techniques to diagnose patients with PID in Rep. of Moldova.

Material and Methods

Molecular genetic methods. The sample of genomic DNA received from 2.5 ml of
venous blood taken from the participants of the research and placed into a test tube with
citrate or K3 EDTA had been used for diagnostics and genotyping. Molecular genetic
study had been held on basis of LMHG. The extraction of genomic DNA out of the
nuclear cells had been performed via standard two stages method of phenol—chloroform
extraction, method SALT-OUT and/or via use of Qiagen Genta Puregene Kit in
accordance with the manufacturer’s guidelines.

In order to examine mutations on the WAS gene direct sequencing was performed
on the ABI 3500 DX Genetic Analyzer (Applied Biosystems) for all 12 coding regions
of the WAS gene. Data were analyzed using the bioinformatic software "Sequencing
Analysis Software v6.0".

For pilot TREC/KREC screening, DNA was extracted from dried blood spots.
Both reagents for TREC/KREC quantitation and DBS DNA extraction were donated by
our colleagues from Novosibirsk, Russia. Multiplex polymerase chain reaction in "real
time" mode for quantitative analysis of DNA molecules TREC and KREC was carried
out on the RealTime PCR 7500 (Applied Biosystems, SUA). The number of T-cell
receptor excision circle (TREC)/kappa-deleting recombination excision circle (KREC)

copies were quantified by gPCR and were related to the albumin control gene.
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Results and disruption

Primary immune deficiency diseases (PIDDs) are rare, genetic disorders that
impair the immune system. Without a functional immune response, people with PIDDs
may be subject to chronic, debilitating infections, such as Epstein-Barr virus (EBV),
which can increase the risk of developing cancer. Some PIDDs can be fatal. PIDDs may
be diagnosed in infancy, childhood, or adulthood, depending on disease severity. There
are more than 200 different forms of primary immune deficiency diseases (PIDDs).
These rare genetic diseases may be chronic, debilitating, and costly.

Severe combined immunodeficiency (SCID) is one form of PID which is
uniformly fatal without early, definitive therapy, and outcomes are significantly
improved if infants are diagnosed and treated within the first few months of life.
Screening for SCID using T cell receptor excision circle (TREC) analysis has been
introduced in many countries worldwide. The utility of additional screening with kappa
recombining excision circles (KREC) has also been described, enabling identification of
infants with severe forms of PID manifested by T and B cell lymphopenia. Here, we
review the early origins of newborn screening and the evolution of screening
methodologies [2]. It has also been proposed to measure TREC concentration in
combination with IL-7 level measurement, which should increase the screening
specificity face to SCID [3].

A method for kappa recombining excision circles (KREC) quantification through
PCR was proposed in 2007. KREC is formed during IGK locus rearrangement in the
process of B-cells maturation, so its concentration level reflects the history of B-
lymphocyte replication and can be used to track the process of restoring B-lymphocyte
level after hematopoietic stem cell transplantation in patients with immunoglobulin
deficiencies, such as CVID [4].
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In 2011, it was demonstrated that measurement of KREC concentration allows
detection of B-cell insufficiency in children by the example that KREC was absent in
DNA isolated from dry blood spots of patients with Bruton agammaglobulinemia [5].

In 2015, Russia developed its own Kit for the determination of TREC and KREC
concentrations in the blood. Also, age norms for TREC and KREC content were
established [6]

Due to collaboration with Russian scientists our laboratory start to utilized of
TREC and KREC quantification for immune deficiencies research in Moldova. 75
newborns were analyzed during short pilot screening in 2017. Medium TREC
(6565.2354 for 100000 cells) and KREC (8173.212 for 100000 cells) concentrations for
presumably healthy newborns from Moldova were counted and they were compared
with the concentrations reported by Deryabina in Russia (6419TREC and 1473 KREC
for 100000 cells) Russia [7]. We also developed our proprietary TREC/KREC assay.

A detailed analysis of the clinical profiles, biochemical and molecular-genetic
investigations and outcome of the 3 children diagnosed with WAS during the period
2016-2019 was performed [8].

Genetic analysis of WAS gene was performed in the first patient, and subsequently
in the patient’s mother. The direct sequencing analysis showed A-to-G transition at
complementary nucleotide 274 (c.274-2 A>G), located in intron 2. Molecular analysis
of the WAS gene performed in the patient’s mother revealed no mutation. Thus, taking
into consideration that family history analysis did not reveal the presence of relatives
with clinical features of Wiskott-Aldrich syndrome, and DNA analysis of the patient's
mother did not disclose any mutation, we can assume that the mutation found in the
patient appeared de novo. The severe phenotype of the patient correlates with the
presence of an aberrant protein [9].

In the second case, genetic analysis for the detection of a mutation of WAS gene

showed a pathogenic mutation — ¢.391 G>A (p. E131K) in exon 3. Direct sequencing
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performed in the patient’s mother confirmed that she is a heterozygous carrier of the
same mutation. Family history analysis revealed the presence of a family member (the
maternal uncle) with clinical signs similar to Wiskott Aldrich syndrome, who died in
childhood [9].

In the third case, molecular genetic analysis performed through Sanger sequencing
of the WAS gene revealed two mutations — ¢.57 G>T (p. Q19H) in the first exon, and
c.136 C>A (p. L46M) in the second exon. The presumed impact on the patient
phenotype was investigated on The Ensembl Variant Effect Predictor and as a result,
c.57 G>T (p. Q19H) mutation has a severe phenotypic effect, while the impact of ¢.136
C>A (p. L46M) mutation is moderate. Considering the patient's age, the WAS clinical
score, the immunological picture and the data of the molecular genetic analysis we can
suggest the presence of XLT [9].

DiGeorge syndrome, also known as 22g11.2 deletion syndrome or Velo-cardio-
facial syndrome (VCFS) is caused by a deletion of locus 11.2 at the long arm of
chromosome 22. It affects genes involved in formation of 3rd and 4th brachial arches
and causes different malformations like cardiac abnormalities, thymus hypo- or aplasia,
cleft palate, hypoparathyroidism, intellectual disability etc. In 90% of cases it is caused
by de novo deletion, in remaining 10% it is inherited from one of the parents. This
health condition could severely affect quality of affected persons life and needs to be
diagnosed as early as possible. Deletion causing this disease is higly variable in size, but
includes a small conserved region consisting of about 14 genes present in about 100%
of deletions. We aimed to develop a simple, fast and cost-efficient method for VCFS
diagnostics. Knowing what one of the genes, presented in that region is CTP gene also
known as SLC25A1, we developed primers and probe targeting it and used comparative
expression technique with albumin as reference gene to assess 22q11.2 region copy
number. As positive controls were used DNA of patients with VCFS diagnosis

confirmed using ddPCR technique in Novosibirsk, Russia, by FISH in Kiev, Ukraine
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and by aCGH in USA. During research we found three new VCFS cases, one of them

being father of affected child diagnosed by ddPCR and FISH, another - a woman with

miscarriage history and the third one - a newborn girl with thymus aplasia. All of them
shared tetralogy of Fallout as a part of their clinical features. In present work we will
describe these cases. We succeeded in development of test system with desired

parameters. In our lab we developed gPCR assay for DiGeorge type | diagnostic [9].

During selective screening we found 9 cases of DiGeorge type | Syndrome, one
case of familial Mediterranean fever (NGS and Sanger confirmed).

Conclusion

PID are very heterogeneous, making impossible to screen them by a single assay
and necessitate a challenge of current newborn screening paradigms. In the genomic era,
it is likely that this will involve up-front next generation sequencing, including whole
exome sequencing and ultimately, whole genome sequencing. This approach must be
evaluated in large, prospective trials prior to adopting this strategy in population-based
newborn screening programs. Molecular diagnosis of PID helps in genetic counseling
and to make therapeutic decisions including the need for a stem cell transplantation.
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WISKOTT-ALDRICH SYNDROME AT CHILDREN —
DIAGNOSTIC PARTICULARITIES
SINDROMUL WISKOTT-ALDRICH LA COPII —
PARTICULARITAII DE DIAGNOSTIC
Dorif Alexandr?!, Secu Doinal?, Sacara Victorial
LIMSP IM si C, Laboratorul de Genetica Moleculara Umana
2USMF «N. Testemitanuy», Catedra de Biochimie si Biochimie Clinica
Summary

Wiskott-Aldrich syndrome is a form of primary immune deficiency combined
with thrombocytopenia and for a long time it was thought it is a single one with such
symptoms, but now phenocopies are known. Another problem with this syndrome is a
common problem of all primary immune deficiencies — majority of medical workers
know very little about this group of diseases what leads to a very long times from the
debute of disease to the specific diagnosis. Because of that, we shortly describe criteria
for Wiskott-Aldrich and rekated disorders diagnostic and how we are performing

molecular genetic diagnostic of it.

Rezumat

Sindromul Wiskott-Aldrich este 0 forma de imunodeficientd primara combinata
cu trombocitopenie si multa vreme s-a crezut ca este una singura cu astfel de simptome,
dar acum se cunosc fenocopii. O altd problema cu acest sindrom, comuna tuturor
deficientelor imune primare - majoritatea lucratorilor medicali stiu foarte putin despre
acest grup de boli, ceea ce duce la un timp foarte lung de la debutul bolii pana la

diagnosticul specific. Din acest motiv, descriem pe scurt criteriile de diagnosticare a
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tulburdrilor Wiskott-Aldrich si rekated si modul in care efectuam diagnosticul genetic

molecular al acesteia.
Keywords: Wiskott-Aldrich syndrome, WAS, Sanger sequencing, SSCP.
Actuality

Wiskott-Aldrich Syndrome (WAS) is an X-linked primary immune deficiency,
associated with thrombocytopenia [1]. It occurs with a frequency of 1 t0 10 at million of
newborn boys [2,3], has phenocopy and hardly predictable course [1]. Even more of
that, in Moldova primary immune deficiencies are in generally about unknon to medical
community. Because of that in this article we describe criteria, scores and methods for
WAS-related disorders diagnostic developed wordwide and in Laboratory of Human

Molecular Genetics of Intitute of Mother and Child in Chishinau, Republic of Moldova.
Diagnostics worldwide

For a long time, WAS, X-linked thrombocytopenia (XLT) [4] and X-linked
neutropenia (XLN) were considered different diseasess, but in 1995 Villa et al. [5] have
established that all of these diseases can be caused by the same mutations in WAS gene.
Despite of this, Wiskott-Aldrich syndrome as a heavier form of disease more fequently
is caused by deletions or nonsense mutations (mutations causing formation of a stop-
codon) and frameshift mutations, while other WS-related diseases are more frequently
caused by missens-mutations (replacement of one aminoacid coding codon to another

one aminoacid coding codon).

Taking in account all this information, European Society for Immunodeficiencies
(ESID) released a list of Wiskott-Aldrich syndrome diagnostic criteria (tab. 1) [6].

Somewhat earlier Jin et al. Have developed a quantitative system for assaying
WAS-related disorders severity [7] (tab. 2).
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At 1992 Conley at al. [8] have reported an atypical form of Wiskott-Aldrich
syndrome in a girl. At 2012 Lanzi et al. [9] have established this disease is caused by
mutations in WIPF1 gene. This disease is inheried in autosomal-recessive manner [10].
Now, this disease is officially called «Wiskott-Aldrich syndrome 2» [11].

Table 1. Diagnostic criteria for WAS.

Mandato | Thrombocytopenia (<70,000 platelets/mm?) on two separate tests, AND

ry Small platelets (platelet volume <7.5 fL)
criteria

Definitiv| Pathogenic WAS gene variant (SNP or deletion) detected on genetic
e criteria |testing, OR

Absent or reduced WAS expression via Northern blot analysis of
lymphocytes from a fresh blood sample, OR

Absent or reduced WAS protein in lymphocytes, OR

Maternal family history of WAS, XLT or XLN

Probable | Eczema, OR

criteria Recurrent viral or bacterial infections, OR

Autoimmune diseases, OR

Cancer, OR

Abnormal antibody response to polysaccharide antigens and/or low

isohemagglutinins

Possible | Same as above, but had spleen removal (a treatment for thrombocy-
criteria |topenia) so may no longer meet mandatory criteria, OR

Mandatory criteria only
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Taking in account all of these factors, definitive diagnosis of Wiskott-Aldrich
syndrome is not so easy as it may appear at first sight and it required development of a
special diagnostic protocol at Human Molecular Genetics Laboratory of Intutute of
Mother and Child in Chisinau, Republic of Moldova.

Table 2. WAS clinical score.

Score | Clinical signs Disease

0 Neutropenia or mielodysplasia only. XLN

0.5 |Intermittent thrombocytopenia (low platelet counts sometimes | XLT

but not always).

| Thrombocytopenia and small platelets | XLT

(microthrombocytopenia).

2 Microthrombocytopenia plus normally responsive eczema or|XLT

occasional upper respiratory tract infections

2.5 |Microthrombocytopenia plus therapy-responsive but severe| XLT/WAS

eczema or airway infections requiring antibiotics

3 Microthrombocytopenia plus both eczema and airway| WAS

infections requiring antibiotics

4 Microthrombocytopenia plus eczema continuously requiring| WAS

therapy and/or severe or life-threatening infections

5 Microthrombocytopenia  plus  autoimmune disease or|XLT/WAS +
malignancy autoimmune
disease or

cancer
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Molecular-genetic diagnostics in Moldova

At 2021 Turcan, D., Andries, L., Dorif, A., Sacara, V. [12] published work where

they described a protocol for WAS molecular genetic diagnostics.

The first step of this protocol is to locate mutations using the SSCP method (pic.
1). This way it is possible to find out which exons contain mutations even before Sanger
sequencing. It helps to save time and money performing necessary minimum of

sequencing reactions.

Exon 3-4

Picture 1. Track number 6 shows abnormal SSCP pattern.

After mutations are located, those exons are sequenced using fluorescent dye-
based Sanger sequencing and capillary elecrophoresis for sequencing products
automated separation and detection. We should mention the fact Sanger sequencing is

still considered the golden standard for sequencing quality.

Using this protocol were found several patients with WAS and XLT, includig one

case of XL T with multiple mutations inside WAS gene (pic. 2).
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Picture 2. Example of electrophoregrams from three patients: two with WAS

caused by a single mutation and one with XLT caused by two different mutations.
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CAND TREBUIE SA NE GANDIM LA IMUNODEFICIENTA PRIMARA?
Margit Serban?, Emilia Ursu?, Smaranda Arghirescu?

'Romanian Academy of Medical Sciences, Onco-Hematology Research Unit, Children

Emergency Hospital “Louis Turcanu” Timisoara, 300011, Romania

2Department of Pediatrics, Division of Onco-Hematology, “Victor Babes” University of

Medicine and Pharmacy Timisoara, 300041, Romania

Summary

Primary immunedeficiencies (PIDs) are rare disorders, with discordant statistics
regarding their reported prevalence (dependent on population, country, PID center):
1.51/100,000 (Germany), 4.97/100,000 (France), 12.4/ 100,000(Australia), 10/100,000
(worldwide), 80-100/ 100, 000 inhabitants (EDQM). It is estimated that 1% of the
global population has PID and > 6 million persons suffer from PID worldwide, 70-90%
of them remaining undiagnosed (1. Meyts, 2021; JM Boyle, 2007).

Rezumat

Imunodeficientele primare (IDP) sunt tulburari rare, cu statistici discordante in ceea
ce priveste prevalenta raportata (in functie de populatie, tard, centru PID): 1,51/100.000
(Germania), 4,97/100.000 (Franta), 12,4/ 100.000 (Australia), 10/100.000 (in toata
lumea), 80-100/ 100.000 locuitori (EDQM). Se estimeaza ca 1% din populatia globala
are BIP si > 6 milioane de persoane sufera de BIP la nivel mondial, 70-90% dintre ele

ramanand nediagnosticate.
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INTRODUCTION

PIDs are genetic disorders related to more than 485 identified genes, with a
heterogenous expression, in form of more than 430 phenotypically different
pathological entities (S. Tangue, 2022). They are most severe diseases, with markedly
increased vulnerability to infections, auto-immunity, allergy, inflammation, or cancer
with high mortality rates. PID is a real challenge to healthcare systems because of a
large range of conditions: low level of awareness, lack of expert physicians, and

expensive, sophisticated diagnosis tools and treatment.

Patients with PIDs are the subject of medical interest only for less than a half-
century, rea-ching today a new era with a “decade of progress and a promising future”.
Huge advances suc-ceeded with adequate care to improve life expectancy and quality of
life. They are candidates for “functional cure” or even “phenotypic, genetic cure”.
(I.Meyts-2021). Early, timely, appropriate diagnosis ensures 95% chance of a
“functional” cure or long-term survival. Severe combined immunodeficiencies (SCID)
are “immunological emergencies” that require urgent intervention. It has in 80% of
cases a chance of “functional cure” if the diagnosis is established in time (first 1-2
months of age). (S. Tangue- 2022)

CALL FOR INITIATION AND CONSOLIDATION OF PREDICTIVE DATA
FOR PID DIAGNOSIS

Taking all these into consideration, as active members of the J Project and Jeffrey
Modell project, related to Immunopedia, we considered of interest aiming for a proper,

timely PID diagnosis, to focus our attention on diagnosis predictions for these disorders.
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Clinical predictors for diagnosis

The most used clinical predictors are the ten warning signs proposed by the
advisory board of the Jeffrey Modell Foundation, initiated for general practitioners,

mainly pediatricians, in 1990. (Tab.1)

Table 1. Ten warning signs of primary immunodeficiency (children)

1 >4 ear infections in one year

2 >2 serious sinus infections in one year

3 >2 pneumonias in one year

4 Recurrent, deep skin or organ abscesses

5 Persistent thrush in the mouth or fungal infection on the skin
6 >2 deep-seated infections including septicemia

7 >2 months on antibiotics with little effect

8 Need for intravenous antibiotics to clear infections

9 Failure of an infant to gain weight or grow normally

10 Family history of primary immunodeficiency

(JM Foundation-advisory board — 1990)

Used in clinical practice, along the time, it has become evident that the sensitivity and

specificity of these signs are not optimal. (Tab. 2, 3)
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Table 2. The 10 JM warning signs for PID (children)

Variables Arkwright Peters F.Pinto- Shereen Reda
PD, Gennery | Lankirsch- | Mariz- (2013)
AR —(2011 ) |(2019) (2021)
Sensitivity 56% inadequate | 60-70% 94%
for early
diagnosis
Specificity 16% Insufficient | - 69%
for early
diagnosis
Prediction for PID;
family history, sibling
death, parental
consanguinity, atopy,

autoimmunity,
malignancy

Table 3. Frequency (percentage) of >2 warning signs in children with and without PID

<2 warning signs | >2 warning signs | Relative risk (95% CI)
compared with no PID
No PID 70 (52%) 63 (48%) -
Any PID 163 (38%) 267 (62%)* 1.8 (1.2-2.7)
Neutrophil PID | 10 (14%) 63 (86%)* 7.0 (3.3-14)
Complement PID | 9 (41%) 13 (59%) 1.6 (0.6-4.0)
B cell PID 42 (40%) 63 (60%) 1.7 (1.0-2.8)
T cell PID 102 (44%) 128 (56%) 1.4 (0.9-2.1)
*<p0,01

(Peter Arkwright, Andrew Gennery -2011)
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The JM score remained of utmost importance for general pediatric practitioners,
increasing their awareness of this disorder group. But it is often facing difficulties and
barriers for an early diag-nosis. Therefore, physicians working in immunology
departments underlined the importance of some other clinical data with diagnosis value:
chronic diarrhea, consanguinity, family history of TBC, sibling death, and

complications due to live vaccines (Tab 4,5).

Table 4. JMF score in PID/ SCID vs CG

PID SID CG D

3,36 £ 1,65 3,72+ 1,12 0,34-0,61 <0,05

JMF warning signs useful for the early diagnosis of PID/ SID
Adverse factors not included:

-parental consanguinity

-chronic diarrhea

-family history of TBC

(Fadime Ceyda Eldeniz (2022)

Table 5. Complications due to live attenuated vaccines

Disseminated BCG (Mycobacterium Bovis, Bacillus Calmette-Guerin)
Poliomyelitis due to poliovirus vaccine
Diarrhea due to the rotavirus vaccine

Varicella post vaccine

(Beatriz Tavares Costa — Carvalho -2014)
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The warning signs connected to infectious complications have been extended to
the nature of their etiological agents. There was observed a special profile of these

agents respon-sible for the complications in PID. (Tab.6, 7)

Table 6. Warning signs of PID for infectious disease specialists

Clinical occurrences

Recurrent or persistent Cryptosporidium, Isospora, Giardiasis
Persistent fever of unknown origin

Infections from extracellular bacteria

Infections due to Neisseria meningitis

Infection from S. aureus and gram-negative bacteria: Serratia marcescens,
Burkholderia cepacian and gladioli, Nocardia spp, Chromobacterium violaceum,

Granulobacter bethesdensis
Infection from fungi: Pneumocystis jiroveci, Aspergillus and Candida albicans

Infection by atypical Mycobacteria/ Salmonella and/ or Bacillus Calmette-Guerin side

effects; Paracoccidioides sp, Leishmania, Cryptococcus
Infections from Herpes virus
Fulminant or chronic infection by Epstein-Barr virus

Infections of the central nervous system (CNS): meningococcal meningitis, herpes

encephalitis, fungal infections

(Beatriz Tavares Costa — Carvalho -2014)
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Table 7. Uncommon infections agents in PID

Uncommon infections or uncommon | Infections agents in chronic diarrhea

presentations in HIVV-negative patients

Atypical mycobacteriosis Enteroviruses
Tuberculosis resistant infection Rotavirus
Histoplasmosis Recurrent giardiasis
Neurocryptococcosis Campylobacter
Aspergillosis Cryptosporidium
Leishmaniasis Persistent Salmonella
Blastomycosis Clostridium difficile

More relevant signs in developed
countries or non-endemic countries for

these diseases

(Beatriz Tavares Costa — Carvalho -2014)
It is worth noting, that the difficulties encountered in the real life:

- 20% of PID patients without infection at presentation and consequently not
included for PID investigation

- 60% of patients not diagnosed until adulthood

- 70% hospitalized prior to diagnosis vs 48% post-diagnosis, encouraged the experts
in immu-nology, to update the warning signs and to enlarge them with dates
reflecting the non-infectious expression of PID. (I. Meyts-2021)
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What to look for beyond infection?
Call for an integrative and multidisciplinary approach.

The list of predictive signs for PID has been enlarged (Tab.8,9). There have been
added other clinical manifestations (hematological, gastrointestinal, dermatological,
aso) and also some simple exploratory, largely accessible data like lymphopenia,

hypocalcemia, and absence of thymic shadow on X-Ray. (F. Pinto-Martz,2021)

Table 8. 12 warning signs of primary immunodeficiency (newborns)

Severe and/or persistent fungal, viral, or bacterial infections

Adverse reaction to live vaccine specially BCG

Persistent diabetes mellitus or other autoimmune and/or inflammatory
manifestation

Sepsis-like clinical picture without microbial isolation

Extensive skin lesion

Persistent diarrhea

Congenital heart defects (mainly conotruncal anomalies)

Delayed umbilical cord detachment (>30 days)

Familial history of PID or early deaths caused by infection

Persistent lymphocytopenia 2,500 cells/fmm3 or other cytopenias, or leukocytosis

without infection

Hypocalcemia with or without seizures

Absence of thymic shadow at X-Ray

(Fernanda Pinto-Mariz-2014)
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Table 9. Most reliable warning signs for PID

Family history,

IV antibiotics for sepsis,

Failure to thrive,

Chronic diarrhea,

Parental consanguinity,

Adverse reaction to live vaccines,
History of allergy,

Family history of TBC,

Sibling death.

(F. Pinto-Mariz-2020)

Usage of the Scoring system ID-related score (IDRS)
Call for mathematical statistical evaluation of data

Along with the increasing importance of “evidence-based medicine” sustained by
statistical evaluations, aiming to improve the sensibility and specificity of the data
supporting the PID diagnosis, a scoring system related to immunodeficiency (IDRS)

has been established. It is quantifying clinical, but also some biological data. (Tab.10)
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Table 10. The unmodified IDRS scoring criteria (K. Toms-2020)

Criteria Score | Criteria Score
Meningococcal meningitis 3 Neutropenia 2
Sepsis, identified organism 3 Cellulitis 2
Viral meniongitis, identified | 3 Lymphadenitis 2
organism 3 Splenomegaly 2
Pneumocystosis 3 Thrush/ Candidiasis 1
Bacterial meningitis, identified | 3 Other mycoses 1
organism 3 Otitis media 1
Viral pneumonia, identified | 3 Chronic otitis 1
organism 3 Chronic mastoiditis 1
Pneumococcal pneumonia 3 Acute sinusitis 1
Bacterial pneumonia, identified | 3 Acute bronchitis 1
organism 3 Chronic sinusitis 1
Pneumonia other 3 Chronic bronchitis 1
Bronchopneumonia 3 Non-infectious gastroenteritis | 1
Influenza 3 Malabsorption 1
Bronchiectasis 3 Fever, unknown origin 1
Empyema 3 Loss of weight 1
Lung abscess 2 Failure to thrive 1
Rectal abscess 2 Enlarged lymph glands 1
Liver abscess 2 Diarrhea 1

Osteomyelitis
Giardiasis
Hemolytic anemia

Thrombocytopenia
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This IDR score increased significantly the diagnostic sensitivity and specificity
(p<0.001) (K. Toms -2020):

- it reduced the delay in diagnosis from 34,6 months (S.Nepesov -2022) to 12,4 years in
the US (A.Condino-Neto -2018),
- it increased the identified specific PID defect by 46,6% in the USA and 47,9%
globally (J.Quinn -2022) and,
- it proved to be useful for both, adults and children (Urs Mucke -2017)
Educational programs for increasing awareness of PID
Call for dissemination of knowledge

The dissemination of medical and scientific data reflecting the progress registered
in the diag-nosis and treatment of PID with increasing rates of survival and cure rate is
of decisive impor-tance. The significantly improved awareness (p< 0.001) of all our
colleagues, pediatricians, or general practitioners, participating in such educational

training courses is supporting this action. (Tab.11,12)

Table 11. Comparison of the number and percentage of correct answers given by the

surveyed physicians corresponding to their specialty.

N. of | N. of | Correct answers p-value
physicians answers

n % n %
2016 | 2019 | 2016 | 2019 2016 2019

Pediatricians | 42 34 1302 | 1054 | 785 |60.3 |851 |80.7 |<0.0001

General 25 21 775 | 651 |423 |54.6 |495 |76.0 |<0.0001
practitioners
Pediatric 15 12 465 | 372 | 273 |58.7 294 |79.0 |<0.0001

subspecialists
(Tatyana Hariyan -2020)
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Table 12. Pre- and post-implementation of the educational program

Pre (2016) Post (2019) |p
Physicians Awareness 58.3% 79.0 p<0.001
Pediatrician awareness 64.6% 85.1% p<0.001

(Tatyana Hariyan, Ukraine, 2020)

CONCLUSIONS
TAKE HOME MESSAGES

1. PIDs are with an estimated incidence of 1/1,200 births (with exception of IgA
deficiency 1/300-500) and a prevalence of 1/1,000 worldwide; the estimated total
number is 6,000,000 million,70-97% of them not diagnosed.

2. Clinical presentation is heterogenous, and highly variable, mostly involving increased
sus-ceptibility to infection, frequently with non-aggressive infectious agents, but also

common excessive inflammatory responses, autoimmunity, and malignancy.

3. PID should be expected at any age, mostly in patients with a positive family history,
with severe recurrent chronic complicated infections with the need for intravenous
antibiotics, chronic diarrhea, failure to thrive, adverse reactions to vaccines, familial and

parental consan-guinity, history of TBC, sibling death.

4. It is still lacking a comprehensive and dedicated team; the need for educational
programs should be our objective in order to overcome knowledge gaps among primary
care physicians, the shortage of clinically trained immunologists, or the need for clinical

decision support.
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5. Awareness is of utmost importance. Therefore consolidate/refine the training of
clinicians, update the warning signs for PID in conformity with the present “real world”
and, assure consultation with a clinical immunologist to confirm the diagnosis and

establish a treatment plan!

6. Early diagnosis is decisive for life expectancy, QoL, and the chance of functional or

phenotypic, genetic “cure”.

7. Ensure newborn screening, especially in case of family history and genetic

counseling in the family of PID patients.

“Lives can be saved. Access to healthcare is a basic human right” (WPIW -2021)
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INFECTIILE SISTEMULUI BRONHOPULMONAR LA COPII CU
IMUNODEFICIENTE PRIMARE
INFECTIONS OF THE BRONCHOPULMONARY SYSTEM IN CHILDREN
WITH PRIMARY IMMUNODEFICIENCY

Cristina Tomacinschii, Svetlana Sciuca,
Departamentul Pediatrie USMF ,,Nicolae Testemitanu ”
IMSP Institutul Mamei s1 Copilului Chisinau

Primary immunodeficiencies (PIDs) are genetic diseases of the immune system,
with guantitative and/or qualitative defects of one or more of its components, being
affected: the development, function, and/or morphology of the immune system.
Respiratory manifestations in IDP are represented by a varied spectrum, representing
the most frequent cause of morbidity (63-88%), but also of mortality (30-65%). Timely
diagnosis and appropriate therapy can improve or at least slow down the progression of

these complications

Aim: Considering the increased frequency of infections among patients with
primary immunodeficiencies, it was proposed to evaluate respiratory infections and

pathogens involved in pediatric primary immunodeficiencies.

Methods: 14 children with primary immunodeficiencies (42.8% with primary
iImmunodeficiencies due to antibody deficiency and 57.2% with combined primary
immunodeficiencies) were included in the study. The diagnosis of PID was confirmed
by the evaluation of serum IgA, IgM, IgG by the ELISA method in the immunology
laboratory of IMC Chisinau, the determination of lymphocytes and lymphocyte
subpopulations by lymphocyte immunophenotyping, genetic research. The frequency of

infections was determined by analysis of laboratory charts, and oropharyngeal smear

72



and sputum bacteriology and subsequent culture were performed to identify the

pathogens involved.

Results: In the studied group, pneumonia was present in 49.2% of patients with
combined immunodeficiency, in the case of patients with humoral link damage,
pneumonia was more common among those with variable common immunodeficiency
(84%), hyperlgM (81%) and disease Bruton (62%). In their etiology, following the
culture of sputum and oropharyngeal secretions, the following were determined: St.
Aureus 38.4% (95%CI 13.8-68.4%); Str beta haemolytic 46.1% (95% CI 19.2-74.8%);
Cl. Pneumoniae 30.7% (95%CI 9-61.4%); Str. Pyogenes 53.8% (95%CI 25.1-80.7%);
Candida white. 38.4% (95%CI 13.8-68.4%); P. aeruginosa 15.3% (95%CI 1.9-45.4%);
H. Influenzae 30.7% (95%CI 9-61.4%); Moraxella cath. 23.8% (95%CI 5-53.8%); P.
jirovecii 7.6% (95%CI 0.1-36%);

Respiratory infections in immunodeficient patients are usually severe, persistent,
caused by unusual, atypical, or opportunistic microorganisms, and recurrent compared

to infections in non-IPD patients.

Conclusion: Primary immunodeficiencies are predominantly rare diseases with
clinical and immunological polymorphism. Severe IDPs in children evolve with
pulmonary infections with polyresistant and opportunistic germs, which determine
major risks of unfavorable developments. Early diagnosis, preventive measures, and
immunoglobulin replacement treatments reduce the risks of acquiring infections with

polyresistant germs and improve the prognosis and quality of life of patients.

Introducere
Imunodeficientele primare (IDP) sunt boli ereditare ale sistemului imun, cu afectarea

cantitativa si/sau calitativda a unui sau mai multor componente ale acestuia, fiind
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afectata: dezvoltarea, functia si/sau morfologia sistemului imunitar [1]. Sistemul imun
include un amalgam de componente care pot fi sistematizate sistem imun specific
(limfocite, anticorpi) si sistemul imun nespecific (bariere, secretii, neutrofile, macrofagi,
limfocite natural kiler (NK) si cascada complementului).

Echilibrul intre componentele sistemului imun si functia acestora asigurad o activitate
optimd a organismului, dar in situatiile de limita, de tip hiperergie pot rezulta boli
autoimune sau reactii alergice, iar in cazurile unei activitdti subnormale a sistemului
imun 1ti fac cu usurinta loc infectiile si malignitatile.

Prezentarea clinicd si complicatiile depind de tipul defectelor si existd o mare
variabilitate 1n relatia dintre genotip si fenotip. De asemenea, este prezentatd o variatie a
prezentarii clinice la diferite categorii de varsta [4].

in contextul imunodeficientelor, in functie de ramura afectatd se pot implica anumiti
agenti patogeni preponderent. In afectarea B-celulara predomini infectiile bacteriene si cele
cu protozoare, in cazul defectelor T celulare, pacientii sunt preponderent predispusi la
infectii virale, afectarea fagocitelor conduce la infectii bacteriene si infectii fungice[1-3].

Prezenta infectiilor este specificd preponderent copildriei mici, ceea ce pune in
dificultate medicul in a diferentia o posibild imunodeficientd, dar societatile
internationale au consolidat o serie de semne sugestive pentru o posibila
imunodeficientd. Astfel, nu sunt specifice oricare infectii, dar frecvente, persistente,
severe, implicarea oportunistilor, invazive de tipul meningitelor, osteomielitei,
septicemie, profunde (abces de organ), care ar necesita antibioticoterapie intravenoasa.
De comun cu infectiile acesti pacienti ar putea prezenta falimentul cresterii, persistenta
candidozei bucale dupa varsta de 1 an, reactii infectioae postvaccinale cu tulpini vii
atenuate. In cazul examinirilor clinico-paraclinice absenta timusului la radiografie si
absenta sau hipoplazia organelor limfoide tot poate fi un posibil semn de

imunodeficienta [1-5].
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Plamanul este un organ cu o suprafatd enorma combinata cu o structura delicata care
intalneste o cantitate mare si o varietate de agenti patogeni capabili sd provoace infectii.
Imunoglobulinele joaca un rol major in protectia plamanului impotriva infectiilor, cu
roluri specifice pentru diferite izotipuri. Diferite izotipuri de imunoglobuline sunt
dominante in diferite portiuni ale cdilor respiratorii: suprafata respiratorie din cdile
aeriene superioare si inferioare este acoperita predominant cu IgA secretoare (sIgA) si
IgM, in timp ce in spatiul alveolar, IgG este izotipul dominant. sIgA previne aderenta
bacteriand sau neutralizeaza toxinele farda a provoca un raspuns inflamator, spre
deosebire de IgG si IgA monomerica. IgM activeaza sistemul complement, ceea ce
imbunatateste opsonizarea agentilor patogeni. Datorita structurii sale multimerice, IgM
este foarte eficientd pentru aglutinarea, in special a virusurilor. IgG alveolare provin din
circulatia sistemica prin difuzie pasiva si previn eficient infectiile bacteriene precum
pneumonia.

Toate aceste caracteristici explica de ce infectiile respiratorii reprezinta, frecvent,
primul semn de alarma (65-80%) In cazul imunodeficientelor primare. Manifestarile
respiratorii in IDP sunt reprezentate printr-un spectru variat, ele reprezentand cea mai
frecventa cauza de morbiditate (63-88%), dar si de mortalitate (30-65%). Diagnosticarea
in timp util si terapia adecvata pot Tmbundtati sau cel putin incetini progresia acestor
complicatii [2,3].

Din considerentul frecventei crescute a infectillor in randul pacientilor cu
imunodeficiente primare a fost propusda evaluarea infectiilor sistemului respirator si
agentilor patogeni implicati in imunodeficientele primare la copii.

Materiale si metode

in studiu au fost inclusi 14 copii cu imunodeficiente primare (42,8% cu
imunodeficiente primare prin deficit de anticorpi si 57,2% cu imunodeficiente primare
combinate). Diagnosticul de IDP a fost confirmat prin evaluarea IgA, IgM, IgG serice

prin metoda ELISA in cadrul laboratorului de imunologie a IMC Chisinau, determinarea
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limfocitelor si subpopulatiilor limfocitare prin imunofenotipare limfocitara, cercetari
genetice. Frecventa infectiilor a fost determinata prin analiza cartelelor de laborator, iar
pentru identificarea agentilor patogeni implicati a fost efectuat frotiu orofaringian si
bacteriologia sputei si cultura ulterioara.

Rezultate si discutii

Infectiile tractului respirator inferior sunt considerate clinic mai importante si mai
specifice, facilitand astfel determinarea patogenezei si a prognosticului. Conform
semnelor de alarma propuse de Jeffrey Model, 2 sau mai multe pneumonii ar fi un
posibil indicator al imunodeficientelor primare. Pe langa asta, determinarea agentului
patogen implicat ar putea sugera care este veriga sistemului imun afectata. Pentru IDP
umorale sunt specifice infectiile cu flora extracelulara ca: Pneumococ, Haemophilus
influenzae, Moraxella catarrhalis, Chlamydia trachomatis, Bordetella pertussis,
Pseudomonas aeruginosa, Neisseria meningitidis, Mycobacterii non-TB, adenovirus,
enterovirus, iar pentru IDP combinate este specifica fora intracelulara si oportunista,
inclusiv virusuri (Pneumocystis jiroveci, Pseudomonas aeruginosa, BCG, Aspergillus
fumigatus, Histoplasma capsulatum, Cryptosporidium parvum, RSV, adenovirus, CMV,
Pneumococ, Haemophilus influenza).

In cadrul lotului cercetat pneumonii au prezentat 49,2% din pacientii cu
imunodeficiente de tip combinat, in cazul pacientilor cu afectarea verigii umorale
pneumoniile au fost mai frecvente in randul celor cu imunodeficientd comund variabila
(84%), hiperlgM (81%) si boala Bruton (62%). In etiologia acestora, in urma efectudrii
culturii din sputa si secret orafaringian au fost determinate: St. Aureus 38,4% (95%CI
13,8-68,4%); Str beta haemolytic 46,1% (95%CI 19,2-74,8%); KI. Pneumoniae 30,7%
(95%CI 9-61,4%); Str. Pyogenes 53,8% (95%CI 25,1-80,7%); Candida alb. 38,4%
(95%CI 13,8-68,4%); P. aeruginosa 15,3% (95%CI 1,9-45,4%); H. Influenzae 30,7%
(95%CI 9-61,4%); Moraxela cath. 23,8% (95%CI 5-53,8%); P. jirovecii 7,6% (95%ClI
0,1-36%);
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Infectiile respiratorii la pacientii cu imunodeficiente sunt de obicei severe,
persistente, cauzate de microorganisme neobisnuite, atipice sau oportuniste i recurente
in comparatie cu infectiile la pacientii non-IPD. Conform multor studii, istoricul clinic
este cel mai important aspect al suspectarii unui diagnostic de imunodeficienta umorala
primard. Prin urmare, pacientii de orice varsta cu infectii recurente ale cailor respiratorii
superioare sau inferioare, in care frecventa, severitatea, evolutia agentului patogen izolat
este neobisnuita sau in afara contextului (de exemplu, la pacientii nefumatori), ar trebui
investigati pentru o posibild imunodeficientd umorald sau de alt tip [6].

Din cauza infectiilor respiratorii frecvente, recurente in cazul unor copii s-au format
atelectazii (2 copii cu IDP umorale 33,3%:95%Cl,0,42-64,12 si 16,7% IDP tip
combinat), empiem (IDP umorale 33,3% si 1 copil cu IDP tip combinat) si distructie
pulmonara (1 copil cu IDP-XLA si 1 copil cu IDP combinata).

Pacientii cu imunodeficiente combinate ale celulelor T si B au predispozitie la
infectii cauzate de agenti patogeni intracelulari. Tractul respirator este cel mai frecvent
loc de infectii si cele mai frecvent microorganisme implicate sunt P.jirovecii,
citomegalovirusul, adenovirusul, parainfluenzavirusul de tip 3 si virusul sincitial
respirator. Un alt marker posibil este RSV cronica sau bronsiolita persistenta. Infectiile
sunt severe, prelungite si complicat. Pneumonia fungicd cauzata de Candida,
Cryptococcus si Histoplasma poate fi gasita.

Aceste caracteristici au fost inregistrate si in randul pacientilor cu IDP combinat,
sindrom Louis Bar care au prezentat septicemie pulmonare cu germeni oportunisti,
MRSA, Ps.aeruginosa forma mucoida, infectii fungice. Unul din pacienti a decedat in
urma unei infectii severe, fulminante cu virusul herpes varicelo-zoosterian

Infectia cu microorganisme oportuniste este specificd pacientilor cu defect al
limfocitelor T, cum se intdmpla in cazul IDP combinate. in cazul copiilor cercetati, unul
din pacientii cu sindrom Wiskott Aldrich pe langd sindromul hemoragic (manifestari

hemoragice cutanate, purpura cutanatd), sindromul cutanat (eczema) a prezentat o
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pneumonie severa, imagistic caracterizatd prin Infiltratie pronuntatd neomogenda a
tesutului pulmonar, cu afectarea subtotald a plamanilor, desenul pulmonar slab
diferentiat. Examenul bacteriologic din rinofaringe determina concentratii patogene a
florei gram pozitiva: Stafilococcus aureus, Streptococcus 3- haemolyticus, a florei gram
negativa: Klebsiella pneumonia si micoticd Candida albicans. Luind in consideratie,
rezistenta la diverse remedii antiinfectioase copilul este supus la cure combinate de
terapie antibacteriand: ceftazidim, cefaperazon, metronidazol, combinat cu
imunoglobulind umana autohtond si antimicotice, dar cu o ameliorare nesemnificativa.
Examenul microscopic al secretiilor faringiene a depistat infectia cu Pneumocistis carini
(jirovect), iar administrarea tratamentului cu Biseptol (cotrimoxazol) a determinat o
evolutie favorabila a repercusiunilor infectioase in varsta de sugar.

Infectiile respiratorii reprezintd o problema frecventd a copildrie. Trebuie sa se faca
distinctie intre copilul cu susceptibilitate normald la infectii, morbiditate crescuta
tranzitorie fara complicatii si consecinte (asa-numita morbiditate respiratorie
fiziologicd) si subiectii cu morbiditate respiratorie crescuta, severa, complicata, care
evoca posibilul defect imunitar [7,8]. Complicatiile infectioase respiratorii prezintd un
spectru tipic de agenti patogeni etiologici in functie de defectul imun, ceea ce poate
ajuta la algoritmul de diagnostic pentru un anumit tip de IDP.

Concluzie

Imunodeficientele primare sunt preponderent maladii rare cu polimorfism clinic si
imunologic. IDP severe la copii evolueaza cu infectii pulmonare cu germeni
polirezistenti si oportunisti, care determina riscuri majore de evolutii nefavorabile.
Diagnosticul precoce, masurile de preventie, tratamentele de substitutie cu
imunoglobuline reduc riscurile de achizitionare a infectiilor cu germeni polirezistenti si
amelioreazd prognosticul si calitatea vietii pacientilor. Tratamentul infectiilor este
complex, necesitand utilizarea pe termen lung a medicamentelor si adesea a celor cu

spectru larg. Trebuie depus un efort mai mare pentru identificarea exacta a agentilor
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patogeni, inclusiv cultura tesuturilor afectate si tehnici moleculare de identificare a

agentului patogen pentru un tratament tintit.
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Summary

The medical community generally identified a rising amount of patients with
primary immune deficiency (PID) and cardiovascular system (CVS) comorbidities last
year. These CVS malformations might be explained by infectious or autoimmune
etiologies, genetic aspects, and the immune system participating in the CVS tissue
development. Here, we describe combinations of immune and CVS defects from
comprehensive literature.

In addition to some famous combinations of PID with CVS abnormalities, such as
DiGeorge syndrome and CHARGE anomaly, here are described CHD in combination
with Omenn syndrome, DNA repair defects, common variable immunodeficiency,
Roifman syndrome, and others. Moreover, we describe the vascular anomalies in
chronic mucocutaneous candidiasis, chronic granulomatous disease, and Wiskott—
Aldrich syndrome.

In conclusion, the expanding range of PID needs advanced attention to the
potential CVS involvement as an essential benefactor in diagnosing and managing the

disease.
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Introduction

Primary immunodeficiency diseases encompass a broad spectrum of inheritable
disorders commonly associated with susceptibility to infections, malignancies, and
immune dysregulation. Therefore, early recognition and correction of immune
deficiency are essential. Patients with serious T-cell immune deficiency, such as severe
combined immunodeficiency (SCID), should be treated by allogeneic hematopoietic
stem cell transplantation or autologous gene therapy. In contrast, antibody deficiency
can be corrected by immunoglobulin replacement. The critical role of the immune
system in the functioning of numerous organs and systems, as well as the effects of
genetic implication, contributes to the multisystem abnormalities often observed in
patients with PID.

Additionally, the nonimmune abnormalities can be a clue to establishing the
specific etiology of the PID, anticipating potential complications, or choosing the best
treatment options. Indeed, nonimmune neurological, bone, gastrointestinal, skin, and
endocrine abnormalities are often associated with PIDs, such as purine nucleoside
phosphorylase deficiency, adenosine deaminase deficiency, cartilage—hair hypoplasia,
ectodermal dysplasia, etc. In recent years, particularly with the significant increase in
PID for which molecular defects are identified, many PID conditions are associated
with CVS abnormalities.

Here we provide a comprehensive review of PID associated with CVS defects.
The review was performed using the PubMed database. The International Union of
Immunological Societies Expert Committee for Primary Immunodeficiency
classification system was used for searching articles reporting PID associated with
cardiac or vascular malformations. Additional associations were identified through an
open PubMed search by combining terms such as “primary immunodeficiency” and

“cardiac,” “heart,” or “vascular.”
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The review is intended for both cardiologists and immunologists. Therefore,
following a brief description of the clinical features, the immunological and CVS
abnormalities are provided.

Predominantly T lineage defects
Omenn syndrome

Description: Omenn syndrome (OMIM# 603554) was described by the first time
by Gilbert Omenn in a child of consanguineous parents [1]. It is characterized by
generalized severe erythroderma, lymphadenopathy, eosinophilia, hepatosplenomegaly,
failure to thrive, diarrhea, and alopecia [2].

CVS abnormalities: Cardiac manifestations of Omenn syndrome have rarely been
described. An infant with Omenn syndrome was found to have biventricular
hypertrophy, low FE VS, and severe sinus bradycardia, possibly secondary to
eosinophilic endomyocardial disease caused [3]. Another case of a 3-month-old girl
with  Omenn syndrome was described with right ventricular thrombosis. An
echocardiographic study revealed a round structure that filled the apex and corpus of the
right ventricle, which is an uncommon finding in Omenn syndrome [4]. An infant was
admitted to the hospital at 25 days of life with an initial diagnosis of congenital
ichthyosis, then diagnosticated with Omenn syndrome did not perform bone marrow
examination because of a short episode of cardiac arrest during a biopsy procedure with
effective reanimation procedures [2].

Calcium channel deficiency

Description: ORAI-1 deficiency (OMIM# 610277) is an autosomal recessive
form of SCID characterized by recurrent infections in infancy, congenital muscular
hypotonia, developmental delay, and failure to thrive [5].

CVS abnormalities: CVS abnormalities have not been described in ORAI-1
deficient patients; however, it was demonstrated that inactivation of the highly

conserved zebrafish orthologue of ORAIL resulted in severe heart failure, reduced
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ventricular systolic function, bradycardia, and skeletal muscle weakness [6]. Another
study’s results reveal a critical role of ORAL in fine-tuning cardiac remodeling. They
indicate an inverse mode of action between early developmental stages and disease
progression in adulthood, as it operates as a crucial mediator for the hypertrophic
response in embryonic myocytes but as a limiting determinant in hypertrophy and
fibrosis in neurohumoral evoked cardiac pathology in adults [7].

Chronic mucocutaneous candidiasis

Description: Chronic mucocutaneous candidiasis is a group of diseases
represented by recurrent Candida infections of the skin, nails, and mucous membranes,
which may occur in infancy or later and are frequently accompanied by autoimmune
endocrine anomalies (hypoparathyroidism and adrenal insufficiency) [8].

CVS abnormalities: Grouhi et al. described a brain biopsy in one patient that
demonstrated periarterial mononuclear cell infiltrates, which is suggestive of
endarteritis, and another two patients with chronic mucocutaneous candidiasis with
cerebral vasculitis and severe neurologic sequelae [9].

STK-4 deficiency

Description: Autosomal recessive mutations in STK4, known as MST1 (OMIM#
614868), were found among some consanguineous families with frequent bacterial and
viral infections, mucocutaneous candidiasis, cutaneous warts, and skin abscesses and
congenital heart disease (CHD) [10].

CVS abnormalities: According to Heallen, STK4 is activated by Rassf1A in the
heart, promoting apoptosis in cardiac cells and inhibiting cardiac fibroblast
proliferation, thus controlling cardiac remodeling and mutations in other murine genes
in the STK4/Hippo pathway, also lead to heart defects [11]. Routine echocardiography
of 3 patients in Abdollahpour’s study identified structural cardiac abnormalities,
including atrial septal defect type Il, patent foramen ovale, and patent foramen ovale

associated with mitral, tricuspid, and pulmonary insufficiency [10]. Sherkat et al.
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reported an extraordinary case of primary cardiac T-cell lymphoma and atrial septal
defect in an 11-year-old girl with STK4 deficiency, a typical non-Hodgkin type
involving just the heart or pericardium without confirmation of extracardiac
involvement. The echocardiogram showed a large tumor mass on the right ventricular
outflow tract (RVOT). Unfortunately, removing it was impossible, so a Glenn shunt was
inserted for RVOT obstruction compensation [12].

DNA repair defects

Ataxia—telangiectasia

Description: Ataxia—telangiectasia is a well-described autosomal recessive
disorder characterized by cerebellar ataxia, telangiectasia, oculomotor apraxia, and
increased susceptibility to ionizing radiation, predisposition to cancer, insulin resistance,
Immune deficiency, and premature aging (OMIM# 208900) [13]. Recent studies have
provided insight into the dynamic role ATM plays in cardiac remodeling following
insults such as B-AR stimulation and MI, indicating that ATM modulates cardiac
remodeling by affecting inflammatory response, apoptosis, fibrosis, and hypertrophy in
the heart [13].

CVS abnormalities: Bastianon reported a case of ataxia—telangiectasia with mitral
valve prolapse, mitral regurgitation, and tricuspid regurgitation [14]. Also, carriers of
mutations in a single allele AT-mutated kinase are more exposed to ischemic heart
disease [15].

Nijmegen breakage syndrome

Description: Nijmegen breakage syndrome (OMIM# 251260) is a rare AR-
genetic disorder caused by mutations within nibrin, a DNA damage repair protein.
Hallmarks of Nijmegen breakage syndrome include chromosomal instability and
clinical manifestations such as growth retardation, immunodeficiency, and progressive

microcephaly [16].
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CVS abnormalities: Cernakova et al. reported a case of a newborn with
hypotrophy and somatic stigmatization: microcephaly, facial dysmorphism, foramen

ovale apertum, and Nijmegen breakage syndrome [17].

Predominantly antibody deficiencies
Common variable immunodeficiency

Description: Common variable immunodeficiency disorder (CVID) is diverse in
its clinical presentation and the kinds of deficiency. It is a primary humoral
immunodeficiency disorder characterized by decreased serum levels of 1gG, IgA, and
IgM, frequent sinopulmonary infections, autoimmune disorders, granulomatous
diseases, improved risk of malignancy, and impaired antibody response despite the
adequate number of B cells [18].

CVS abnormalities: In the Cambray-Gutiérrez’s study in adults, 17 patients
presented with mitral insufficiency and 2 had aortic insufficiency, 24 - tricuspid
insufficiency, up to 12 - pulmonary valve insufficiency, and 8 - pulmonary arterial
hypertension [19]. In another clinical case reported by Tsai, CVID is associated with
systemic infections, autoimmune diseases, and perpetuated atrial fibrillation [20].
Iranian PID Registry reported 5 CVID patients with a medical history of acute
pericarditis from 337 CVID-registered patients [21].

Predominantly defects of neutrophils/macrophages number and function
Barth syndrome

Description: Barth syndrome (OMIM# 302060) is an X-linked autosomal
recessive disease characterized by cardiomyopathy, skeletal myopathy, neutropenia,
growth retardation, and 3-methylglutaconic aciduria. Barth syndrome (BTHS) patients
have a high mortality rate throughout infancy, primarily related to progressive

cardiomyopathy and a severely weakened immune system [22].
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CVS abnormalities: According to the report from the Barth Syndrome Registry in
2012, 70% of BTHS patients were recognized as having cardiomyopathy in the first
year of life, and 12% required cardiac transplantation [23]. The most common
cardiomyopathy presented in BTHS is dilated cardiomyopathy (DCM), characterized by
the weakening of the heart muscle and enlarged ventricles [24], [25]. Additionally,
BTHS patients sometimes present left ventricular noncompaction and less frequently
have hypertrophic and restrictive cardiomyopathy [24], [26]. Other cardiac issues
include arrhythmia, prolonged corrected QT interval, endocardial fibroelastosis, sudden
cardiac arrest, and fetal cardiomyopathy with or without intrauterine fetal demise [24].
Cohen syndrome

Description: Cohen syndrome (OMIM# 216550) is an autosomal recessive
disorder initially described as a syndrome including obesity, hypotonia, mental
deficiency, and facial, oral, ocular, and limb anomalies. Leukopenia, especially
neutropenia, was later described as a feature of Cohen syndrome [27].

CVS abnormalities: Heart defects reported in Cohen syndrome include decreased
left ventricular function with age, valvular defects (such as a floppy mitral valve and
mitral regurgitation), vascular defects including a dilated descending aorta, cardiac
systolic murmurs, ST segment abnormalities (ST-segment depression, T-wave
inversion), essential hypertension, and pulmonary hypertension [28]-[33]. Patients also
tend to have decreased high-density lipoprotein levels and often meet several criteria for
metabolic syndrome [34].

Shwachman-Diamond syndrome

Description: Shwachman-Diamond syndrome (SDS) is an autosomal recessive
disorder (OMIM# 260400) described with neutropenia, severe exocrine pancreatic
insufficiency, liver abnormalities, and bone marrow failure or myelodysplastic
syndrome [35]. The earliest clinical manifestation of the disease usually occurs in

infancy as pancytopenia, with the majority being neutropenic, which makes patients
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susceptible to infections, malabsorption, leukemia, failure to thrive, and rib cage
abnormalities. Other rare associations are cardiac pathology and severe hepatic
dysfunction, although mild hepatomegaly and elevated transaminases have also been
reported in the literature [36], [37].

CVS abnormalities: Cardiac involvement in SDS is not well documented.
However, some fatal cases have been recorded in literature [38], [39]. A retrospective
and prospective study carried out by Ryan et al. on 17 cases, which were first analyzed
retrospectively based on their data and then followed up for some time to document
their cardiac changes using echocardiographic measures, showed that there was
abnormal systolic dysfunction in 33% of these patients [40]. Atrioventricular septal
defect involvement has also been reported in patients with SDS [41]. A study by
Toiviainen-Salo on myocardial function in SDS patients established that no
abnormalities were found in the myocardial structure and the cardiac anatomy of these
patients. However, they observed alterations in the right ventricular diastolic function at
rest and a decreased left ventricular contractility during exercise [42]. All this evidence
shows cardiac involvement in SDS, and clinicians should closely monitor such patients
as this can lead to dire complications.

WHIM syndrome

Description: (WHIM) syndrome is an autosomal dominant rare combined
primary immunodeficiency disorder named by an acronym for the diagnostic tetrad of
Warts, Hypogammaglobulinemia, Infections, and Myelokathexis, that is characterized
by difficult-to-treat warts, low 1gG levels, recurrent bacterial infections, and neutropenia
[43].

CVS abnormalities: Severe cardiac conotruncal malformations (Tetralogy of
Fallot and double aortic arch) were present in 2 different reports from unrelated
pedigrees with other CXCR4 mutations [44], [45].

Well-defined syndromes with immunodeficiency
88



DiGeorge syndrome

Description: DiGeorge syndrome (DGS, OMIM# 188400) or 22q11.2 deletion
syndrome (DS 22q11.2) is a rare condition caused by the g11.2 region missing in
chromosome 22. It affects one in 4000 live newborns. Among the clinical presentations
of this syndrome are anomalies in the parathyroid glands, the palate, the heart, and the
thymus. Therefore, it is also called velocardiofacial syndrome or DiGeorge syndrome.
Features commonly identified among patients with 22g11.2 microdeletion include
ophthalmologic and renal abnormalities, developmental delay, learning disabilities,
schizophrenia, and bipolar disorders, as well as skeletal defects (palate abnormalities or
short stature). In addition, patients also have typical dysmorphic facial features,
including micrognathia, low-set ears, telecanthus with short palpebral fissures, and
upward or downward-slanting eyes with short philtrum and small mouth [46].

CVS abnormalities: It is well known that the most common cardiac defects seen
in patients with 22911.2DS are conotruncal defects, including tetralogy of Fallot,
pulmonary atresia with ventricular septal defect, interrupted aortic arch, mainly type B,
truncus arteriosus, and conoventricular VSD [47]. Other cardiovascular anomalies have
been reported in patients with 22911.2DS, including hypoplastic left heart syndrome,
transposition of great arteries, double outlet right ventricle, total anomalous pulmonary
venous connection, atrial septal defect, tricuspid atresia, pulmonary valve stenosis,
bicuspid aortic valve or aortic valve stenosis [48]. In Butensky’s study, which included
85 patients with DGS, of which 5 (7.4%) had an aortic arch anomaly (3 of them with
evidence of aortic root dilation), only one (2.2%) was found to have CHD (isolated
bicuspid aortic valve without stenosis) [49].

CHARGE syndrome

Description: CHARGE syndrome (OMIM# 214800) is characterized by a pattern

of congenital anomalies (Coloboma of the eye, Heart defects, atresia of the choanae,

Retardation of growth, Genital abnormalities, and Ear abnormalities). De novo
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mutations of chromodomain helicase DNA binding protein 7 (CHD7) are the primary
cause of CHARGE syndrome. The clinical phenotype is highly variable, including a
wide spectrum of congenital heart defects.

CVS abnormalities: The spectrum of congenital heart disease is highly variable in
CHARGE syndrome and encompasses mild cardiac malformations that may not require
intervention to more severe malformations that require cardiothoracic surgery in
infancy. Conotruncal defects (31-42%) and atrioventricular septal defects (13-17%)
with associated or isolated PDA and aortic arch abnormalities are seen more frequently
in individuals with CHARGE than the entire population of patients with congenital
heart disease [48]. The most extensive study of individuals with CHARGE syndrome
examining the spectrum of congenital heart defects included 299 individuals with
CHARGE syndrome and demonstrates the over-representation of conotruncal defects
and ASD/VSDs [50].

Roifman syndrome

Description: Roifman syndrome (OMIM# 300258) is characterized by antibody
deficiency, spondyloepiphyseal dysplasia, growth retardation, retinal dystrophy and
associated manifestations that include intellectual disability, dysmorphic features, and
hypogonadism [50].

CVS abnormalities: An adolescent boy with Roifman Syndrome was reported

with left ventricular noncompaction and heart failure [51].

Conclusion
In conclusion, the large spectrum of PID requires increased alertness to the
possibility of CVS involvement as an essential contributor to the prognostic and

management of these patients.
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Rezumat

Imunodeficientele primare (IDP) sau erorile innascute ale imunitétii sunt un grup
de tulburari mostenite
caracterizat prin defecte ale componentelor imunitatii innascute si/sau adaptive, care se
manifestd in mod clasic cu infectii recurente, severe sau neobisnuite. Aceste infectii pot
implica adesea pielea. IDP se pot prezenta si cu complicatii cutanate neinfectioase,

dintre care eczema este cea mai frecventa.

Summary

Primary immunodeficiencies (PIDs) or inborn errors of immunity are a group of
inherited disorders characterized by defects in components of innate and/or adaptive
immunity, classically manifesting with recurrent, severe, or unusual infections. These
infections can often involve the skin. PID can also present with non-infectious skin

complications, of which eczema is the most common.

Introducere
Imunodeficientele primare (IDP), numite acum erori inndscute ale imunitatii,
reprezintd un grup heterogen de tulburdri mostenite caracterizate prin defecte ale

componentelor imunitatii inndscute si/sau adaptive [1].
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Manifestarile cutanate sunt frecvente in imunodeficientele primare, afectand intre 40-
70% dintre pacientii. Intr-o serie de 130 de copii cu imunodeficientd primara, Berron-
Ruiz si colab. au raportat prezenta modificarilor cutanate la 69% dintre acesti pacienti
[4]. Moin si colab. a descris anomalii dermatologice la 40,5% dintr-o serie de 210 copii
cu imunodeficiente [2]. Al-Herz si colab. au identificat manifestari cutanate la 48 % din
128 de pacienti pediatrici cu IDP [3].

De ce ar fi pielea atat de des afectatd in IDP, ar fi o intrebare cheie, dar isi are
raspuns datoritd cunostintelor despre faptul ca pielea are un sistem imun complex care
protejeazd gazda pe langd faptul ca este o bariera fizicd impotriva mediului extern.
Sistemul imun al pielii are elemente atat ale sistemului inndscut cat si adaptiv, localizate
in epiderm si derm. Celulele 1mune cheie din epiderma sunt: celulele dendritice
epidermice (celule Langerhans) si keratinocite, iar in derm: celulele dendritice dermice,
limfocite: celule T, celule B, celule natural killer (NK) si mastocitele. In plus existd un
trafic continuu de celule imune intre piele, ganglionii limfatici drenati si circulatia
sangvina [5].

Defectele sistemului imunitar 11 fac pe pacientii cu IDP mai predispusi la infectii
recurente, neobisnuite, prelungite sau severe care frecvent implica pielea. Pot manifesta,
de asemenea, semne cutanate neinfectioase (eczema, eritrodermie, granuloame cutanate,
displazie a pielii, parului si unghiilor, afectiuni autoimune, vasculita).

Eczema in IDP

Eczema este o constatare foarte frecventd in populatia pediatrica generald, cu o
prevalentd estimata la aproximativ 11 %. Pare sa fie 1 mai frecventd in populatiile
pediatrice cu IDP, afectand intre 13-22% din cohortele IDP studiate [1-3]. Eczema este
o manifestare preponderent in sindromul hiper IgE, sindromul Wiskott Aldrich, IPEX
(dereglare imuna, enteropatie, poliendocrinopatie, X-linkat) si sindrom Netherton.

Sindromul Wiskott Aldrich reprezinta o imunodeficienta primara de tip combinat, cu

transmitere X-linkata, cauzata de o mutatie a proteinei WAS (WASp). Fenotipul clasic
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al lui Wiskott-Aldrich include trombocitopenia cu trombocite mici, eczeme, infectii
recurente si risc crescut de afectiuni autoimune si malignitati. Cea mai frecventd ma-
nifestare cutanata este eczema, care apare la 71% dintre pacienti. Complicatiile hemo-
ragice, inclusiv epistaxis, echimoze, petesii si hemoragie apar la mai mult de 80% [6].

IPEX (dereglare imund, poliendocrinopatie, enteropatie, X-linkat) se manifesta in
copildrie cu enteropatie, eczeme si manifestiri autoimune severe (citopenii, diabet
zaharat de tip 1, hepatitd autoimund, nefropatie si miopatie). Triada tipicad este eczema,
diabetul de tip 1 si diareea intratabila. Manifestarile cutanate apar la 70% dintre sugari
si pot varia de la eczeme cu placi lichenificate la psoriazis, cheilitd dureroasd si
alopecie. Rezistenta la tratamentele clasice si pruritul necontrolat sunt frecvente [7].

Sindromul hiper-IgE (anterior sub numele de sindrom Job), se caracterizeaza prin
eczeme, abcese cutanate, pneumonie recurenta care duce la pneumatocele si anomalii
ale scheletului si tesutului conjunctiv, cum ar fi fragilitatea oaselor, scolioza si retentia
dintilor deciduali. Alte manifestari raportate includ o incidentd crescuta a limfoamelor;
anomalii vasculare cum ar fi anevrisme, dilatare si tortuozitate ale arterelor de dimen-
stuni medii, cum ar fi arterele coronare si cerebrale; boli gastrointestinale (reflux gastro-
esofagian si esofagitd eozinofild). Cea mai tipica constatare de laborator este un nivel
seric crescut al IgE (adesea mai mare de 2000 Ul/mL). Eozinofilia poate fi observata la
hemoleucograma completd. Nivelurile de imunoglobuline sunt de obicei normale, dar
raspunsurile anticorpilor specifici la bacteriile incapsulate pot fi afectate [6].

Intrucat eczema este o manifestare frecvent intalnita la pacientii imunodeficienti cat
s1 imunocompetenti, societatile de profil au venit cu o serie de semne de alarma (red
flags) care ar indica o posibild imunodeficientd primard, cum ar fi [gE>2000 kU/L, in
special in primele 3 luni de viata, eritrodermia neonatald, ihtioza congenitald, infectii
pulmonare si cutanate recurente in asociere cu anomalii scheletale si retard neruropsihic,
infectii severe conditionate de oportunisti si virusi herpetici, asocierea de maladii

autoimune, citopenii sau endocrinopatii. Deja in functie de asocierea unei eczeme care
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nu cedeaza la tratamentul clasic cu careva din cele mentionate mai sus existd scheme si
algoritmuri care ar ajuta la stabilirea unui posibil sindrom Wiskott Aldrich, Hiper IgE,
IPEX sau altele [9].

Eritrodermia in imunodeficiente primare

Eritrodermia este definitd ca implicarea mai mult decat 90 % din suprafata totald a
corpului cu eritem si/sau scalare. Conform unui studiu eritrodermia la sugar in 48 % din
cazuri se datoreaza imunodeficientei primare, dar de fiecare datd este necesar de
efectuat diagnosticul diferential. Eritrodermia fiind o manifestare clinica a unor posibile
infectii, erori Inndscute de metabolism, ihtioze si tulburari inflamatorii ale pielii, reactii
de hipersensibilitate la medicamente si imunodeficiente primare (sindromul Omenn,
sindromul Netherton) [10].

Sindromul Omenn (OS), descris pentru prima data in 1965, la sugari care prezentau
eritrodermie generalizata, limfadenopatie, eozinofilie si imunodeficientd combinatd, este
0 afectiune inflamatorie exagerata care poate fi cauzatd de o multitudine de modificari
genetice care reduc semnificativ dezvoltarea celulelor T, rezultind o expansiune
oligoclonala a celulelor T CD4+. De notat, desi manifestarea cutanatd initiala a OS este
cel mai frecvent descrisa ca eritrodermie (98%), acest sindrom se poate prezenta cu o
eruptie eczematoasd neonatald. Recunoasterea precoce a sindromului Omenn este
fundamentalad pentru a permite efectuarea cat mai rapida a transplantului medular/celule
stem, care este singurul tratament curativ pentru aceasta boala, altfel fatala [11].

Sindromul Netherton sau Comel-Netherton este o tulburare autozomal recesiva
provocata de mutatia genei SPINKS5 care codifica o proteind implicata in functia de
bariera a pielii. Acesti bolnavi prezintd incd din copildria timpurie eritrodermie si
diferite niveluri de descuamari. Dupa varsta de 1 an se dezvolta anomalii ale firului de
par (par de bambus-tricorexis invaginata). Unii pacienti prezintd si ihtioza congenitala.
In sindromul Netherton, eruptia cutanatd clasicad numita ,,ihtioza liniara circumflexa”

(ILC) se dezvolta dintr-o eritrodermie initiald care creste pentru a avea margini circulare
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cu descuamare. ILC, desi se gaseste la pana la 80% dintre pacientii cu Netherton, nu
este permanenta si tinde sa fie migratoare. Alte caracteristici tipice ale acestui sindrom
includ infectii recurente, niveluri crescute de IgE, eozinofilie periferica si atopie,
inclusiv eczeme [12].

Displazia fanerelor pielii in IDP

O alta categorie de manifestari cutanate neinfectioase este displazia fanerelor,
aceasta poate fi intilnita intr-o serie de imunodeficiente ca displazia ectodermala,
diskeratoza congenitala, sindromul Papillon-Lefevre s.a.

Caracteristici dermatologice prezente in 77 % din cazurile de displazie ectodermala
includ: dermatitd atopica sau seboreica recalcitrantd, hipohidroza, anomalii dentare (de
exemplu, eruptie dentard intarziatd, hipodontie, incisivi conici) si alopecie sau
hipotricoza. Pielea acestor pacienti tinde sa fie palida, uscata si incretitd. Imunologic,
acestea au defecte imune variabile, fiind predispusi la infectii piogene cu
microorganisme incapsulate [13].

In cazul pacientilor cu diskeratoza congenitald, din anifestarile cutanate predomina
pigmentare anormala a pielii care se agraveaza odatd cu varsta, leucoplazie a mucoasei
bucale si distrofie a unghiilor de la maini s1 de la picioare. Acestea pot avea caderea
prematurd a parului, albire sau gene rare. In cazurile de diskeratozi congenitald, in
literatura de specialitate au fost raportate eczeme faciale si ale maini, insuficienta
medulara, fibroza pulmonara si leucemie [14].

Granuloame

Granuloamele cutanate pot fi observate preponderant in boala granulomatoasa
cronicd, acestea includ dermatita eczematoida sau seboreica care implica fata si leziuni
pustuloase in pliurile pielii. Granuloamele necrozante pot fi cutanate sau interne, acestea
din urma fiind mai frecvente.

Un alt PIDD care se prezintd cu granuloame in 8-22% dintre pacientii sdi este

imunodeficienta variabila comund (CVID). Granuloamele apar cel mai frecvent in
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plamani, ganglioni limfatici si splind, desi pielea poate fi, de asemenea, implicata, la fel
ca si alte organe precum ficatul, mdduva osoasd, rinichii, tractul gastrointestinal si
creierul. In CVID, avand granuloame, este mai probabil ca acesti pacienti si aiba, de
asemenea, citopenii autoimune si alte complicatii, precum si limfocite B cu memorie
scazuta [15].

Infectiile bacteriene ale pielii

Infectiile piogene sunt desemnate ca una dintre cele mai frecvente manifestari
cutanate in imunodeficiente. Al-Herz si colab. a constatat ca infectiile bacteriene ale
pielii sunt semnificativ mai raspandite la pacientii cu defecte congenitale ale fagocitelor,
sindromul hiper-IgE si sindromul Wiskott-Aldrich (WAS).

Boala cronica granulomatoasd rezultd din mutatia uneia dintre mai multe
componente a complexului NADPH oxidaza care are ca rezultat fagocite incapabil sa
distrugd microbii pe care i-au ingerat. In acest tip de imunodeficients, infectiile
bacteriene recurente sunt frecvente, cu adenita (53%) si abcesul subcutanat de etiologie
S. aureus, inclusiv Serratia, Klebsiella, Escherichia, Pseudomonas, Enterococcus,
Chromobacterium, Enterobacter, Nocardia si Salmonella [16].

In categoria defectelor fagocitare este inclusi si adeziunea intarziati a leucocitelor
(LAD). Exista cel putin trei sindroame LAD definite, cu o lista in crestere, care rezulta
din alte defecte ale proteinei de adeziune. LAD de tip 1, din cauza unei subunitati de 2-
integrind defectuoasa, este cea mai comund formd. Pacientii au infectii bacteriene
recurente, severe, ale pielii si mucoasei, incepand din copildrie, istoricul prototip este
cel al separarii intarziate a cordonului ombilical. O alta caracteristica distinctd este
absenta puroiului la locul ranilor. Acesti pacienti au o vindecare slaba a ranilor si rate

ridicate de mortalitate [17].

101



Concluzie

Multe imunodeficiente primare prezintd manifestari cutanate. Pielea poate servi

adesea ca o ,fereastra”, oferind medicului o privire asupra starii bolii de baza.

Constientizarea asociatiilor intre manifestarile cutanate si imunodeficiente poate duce la

detectarea precoce si tratamentul defectelor imunologice grave.
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Rezumat

Se prezinta cazul clinic al unui copil cu varsta de 9 ani, primar diagnosticat cu
infectia HIV/SIDA, infectia pulmonara cu M. Tuberculosis si suspectie la un process
malign hematologic cu amplasare pulmonara. Copilul infectat de la mama HIV pozitiva
ce nu a urmat tratament antiretroviral. Copilul de-asemenea din focar de infectie cu
M. Tuberculosis, sora diagnosticata cu tuberculoza ganglionilor limfatici intratoracici.
Suspectia la un proces malign hematologic a aparut atunci cand s-a depistat leucopenia,
trombocitopenia, persistenta anemiei si lipsa unei dinamici vadit positive sub tratament

antituberculos.
Summary

We present a clinical case of a 9-year-old child, primarily diagnosed with
HIV/AIDS infection, pulmonary infection with M. Tuberculosis and suspicion of a
hematological malignant process with pulmonary involvement. The child became
infected through vertical transmission from HIV-positive mother who did not follow
antiretroviral treatment. The child also came from the outbreak of M. Tuberculosis
infection; sister was diagnosed with tuberculosis of the intrathoracic lymph nodes.

Suspicion of a hematological malignancy arose when leukopenia, thrombocytopenia,
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persistence of anaemia and the lack of an obviously positive trend under antituberculous

treatment were detected.
Introducere.

La nivel mondial, principalele cause ale imunodeficinetelor secundare la copii, la
momentul actual, sunt infectia HIV/SIDA si malnutritia. Conform datelor din 2021 - 1,7

milioane copii cu varsta intre 0-14 ani traiesc cu HIV dintre care doar 52% au acces la

TARV.

Printre persoanele ce trdiesc cu infectia HIV 25% - 40% dezvoltd un proces
malign. 10% din ei pot dezvolta un limfom non-Hodgkin. Cele mai frecvente forme
sunt Limfomul Burkitt (25%); limfomul difuz cu celule B mari (aprox. 70%); Limfomul
plasmoblastic, Limfomul B celular indolent si Limfomul T celular ce se intalnesc in mai

putin de 5% de cazuri.

Predominanta limfoamelor B-celulare se explica prin hiperstimularea limfocitelor
B in stadiile initiale ale infectiei (ceea ce se manifestd prin hipergamaglobulinemie,
CD30 seric majorat). Aproximativ 70%-90% din limfoamele asociate infectiei HIV au o
agresivitate inalta (riscul relativ pentru dezvoltarea unui limfom cu agresivitate inalta la

pacientii HIV + este de 110 x mai mare de cat in populatia generala)

Riscul de dezvoltare al limfoamelor la pacientii cu CD4 mai mic de 50 copii este
de 15 ori mai mare de cit la cei cu CD4 mai mult de 500. Incarcitura virald mai mare de
100000 copii/ml creste semnificativ riscul de dezvoltare a proceselor maligne. Infectia
oportunistda cu EBV creste riscul de dezvoltare al limfomului Burkit cu 30%-40%.
Anumite mutatii, cum ar fi mutatia in gena TP53 (supresor tumoral) se intdlneste la

aprox. 60% din cazurile HIV+ si limfoame B celulare.
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Caz clinic.

Copilul a fost trimis laspital de nivel tertiar cu diagnosticul: anemie gr. 111 (Hgb —
36 g/l); bronhopneumonie bilaterald; infectia SARS CoV-2 pozitiv; infectia HIV/SIDA
primar depistatd (incarcatura virala 4 min copii; CD4 — 44 celule). Copilul de la sarcina
IV, nasterea IV, mama in timpul sarcinii depistatd cu infectia HIV. TARV nu a
administrat pe motive personale. Copilul nu a fost la evidensa infectionistului si nu a
administrat TARV. Copilul la internare era casectizat, cu multiple leziuni pe tot corpul,

unele umede, altele minos tesut cu cicatrizare.

Din punct de vedere paraclinic: in hemoleucograma se atesta anemie, leucopenie
usoari (4,00) cu segmente 81%; limfopenie, VSH 80 si trombocitele 150. In dinamica,
pe fundal de terapie antibacteriand, suportiva si de substitutie leucocitele 5,3 cu
cresterea nivelului segmentatelor la 89%, hemoglobina 117, VSH 48 si trombocitopenie
57. Dupa 3 luni de tratament antibacterian s-a atestat leucopenie 2,4 cu trombocitopenie
usoara 140, hemoglobina 95 si VSH 48.

Din punct de vedere radiologic: la internare — pneumonie bilaterala poliseg-
mentara; in dinamicd starea cu ameliorare. La primul CT pulmonar s-a determinat
infiltratie pulmonara complicata cu distructie in S3 pe dreapta (TB?). Cavitate aerica in
S3 pe dreapta de 1,1 cm, cu nivel hidroaeric si semne de comunicare cu arborele
bronsic. Limfadenopatie mediastinald subcentrimetrica. In dinamica la CT pulmonar se
atestd afectarea segmentelor S4, S5 pe dreapta si segmentele S5, S8, S10 pe stanga. In
segmentele bazale se atestd bronsiectazii (s9 pe dreapta cilindrice si sacciforme), In S3
s1 S4 se mentin arii de consolidare neuniforma, fard semne de destructie (35x33x25
mm). Ganglioni brahiocefalici 7-8mm, paratraheali 9 mm — 13,5mm; subcarinali —

12mm.
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La CT abdominal se determind hepatosplenomegalie cu limfadenopatie

abdominald (de la 4 la 14,8 mm) si demineralizarea intensa in regiunea L3.

Lavajul bronsic testat la BAAR, 6 probe negative; Quantiferon test — negativ,
GenXpert — negativ; 6 culturi clasice negative si BACTEC negatic. Lipoarabinoma-

nanul — 2 teste pozitive la interval de 5 luni pe fundal de tratamente specifice.

LAM pozitiv in urind reprezintd un test screening pentru depistarea TB active la
pacientii cu valori ale CD4 mai mici de 100 copii. Luind in calcul rezultatul pozitiv,
sora primar depistatd cu TB GLIT, tabloul radiologic s-a luat decizia de a incepe
tratamentul antiTB. Din cauza lipsei unui raspuns radiologic adecvat, micsorarea
hepatosplenomegaliei, normalizarea indicilor hematologici dupa administrarea
tratamentului cu glucocorticosteroizi si aparitia demineralizarii in L3 s-a decis

consultatia Oncohematologului.

La prima consultatie, luand in calcul hemoleucograma normala (Leuc. 5,7; Limf.
1,4; Eritr. 3,61; Tromb. — 324; Nesegm. 11%, Segm. 56%; Eoz. 5%; Monoc.12%) s-a
decis efectuarea punctiei medulare peste aprox. o luna de sistare a oricdrui preparat
glucocorticosteroid. In prima medulogrami s-au depistat 24% celule bastice. In

medulograma ulterioara (peste 9 si 12 zile) 4% si respectiv 7%.
Concluzie.

Luind 1n calcul riscul crescut de dezvoltare al limfoamelor non-Hodgkin la
pacientii cu HIV/SIDA si posibilitatea de afectare sectoriala al maduvei osoase s-a decis
efectuarea trepanobiopsiei (in lucru), biopsia tesutului pulmonar sau ganglionilor
limfatici, CT abdominal, evaluarea imunoglobulinelor, evaluarea microbiologica la

infectiile fungice.
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Introducere

COVID-19 a avut un impact dezastruos asupra lumii, cu peste 5 milioane de
decese, sute de milioane de personae infectate si o afectare dramaticd a situatiei
economice. COVID-19 a afectat aproape toate tarile. Originea virusului fiind in
continuare obiectul unui studiu in curs. Ceea ce cunoastem este cd la inceputul
pandemiei, cei mai multi copii au fost crutati initial, foarte putini prezentand forme
moderate pana la severe. Pe masura ce virusul s-a raspandit la nivel global, majoritatea
copiilor sub 18 ani au avut infectie asimptomatica sau forme usoare, iar spitalizarea a
fost rara.

Acei copii care au dezvoltat COVID-19 sever au avut, in general factori de risc,
inclusiv maladii respiratorii, neurologice sau tulburari ale sistemului imun. Acest tipar
contrasteaza cu alti virusuri respiratorii, inclusiv virusul respirator sincitial (RSV),
virusul gripal si virusul paragripal, despre care se stie ca provoacd boli severe la copiii
mici.

La intdlnirea mucoasei respiratorii, prin intermediul domeniul de legare la
receptor (RBD) al proteinei spike, SARS-CoV-2 se leaga de receptorul enzimei de
conversie a angiotensinei 2 (ACE2) exprimat pe scard largd. Fuziunea ulterioarda a
membranelor virale si celulare este facilitatad de scindarea proteinei spike virale de catre

proteazele gazda, cum ar fi serin proteaza 2 transmembranara (TMPRSS2) si catepsina
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L, permitand astfel patrunderea virusului in celulda. Expresia TMPRSS2 in epiteliul
cailor respiratorii creste odata cu varsta [1].

O meta-analiza a 31 de studii de secventiere a ARN-ului unicelular de la 228 de
indivizi fara antecedente de boala pulmonara a aratat, de asemenea, o corelatie pozitiva
intre varstd si expresia ACE2 in celulele alveolare. Cu toate acestea, distinctiile in
exprimarea factorilor de intrare virala intre copii si adulti sunt mai putin clare, deoarece
doar unele studii sustin ipoteza cda mai putini receptori ACE2 la copii pot explica
patrunderea virald redusa in plamani [1].

Desi receptorul ACE2 este esential pentru patrunderea in celule, lantul nu se
incheie aici, alte componente virale activind receptorii de recunoastere, pentru a initia
raspunsul imun innascut. Proteina invelisului SARS-CoV-2 si proteina spike sunt
detectate de receptorul Toll-like 2 (TLR2) si, respectiv, TLR4. Activarea TLR-urilor
induce un raspuns intens IFN. Diferentele de semnalizare IFN au fost investigate la
copii si adulti cu COVID-19. Adultii cu COVID-19 sever au niveluri circulante mai
scazute de IFN de tip 1, care au fost atribuite anticorpilor neutralizanti Tmpotriva IFN-
urilor de tip I, precum si secretiei reduse de IFN de tip | din celulele dendritice
plasmacitoide.

Pierce si colab. au comparat raspunsul imun in secretiile nazale de la 12 copii si
27 de adulti internati pentru COVID-19 moderat pana la sever; copiii au avut o boala
mult mai usoard decat adultii, nefiind nevoie de suport respirator. In comparatie cu
adultii, copiii din acest studiu au avut o expresie crescuta a genelor in aval de IFN-urile
de tip I si1 II. Acest studiu sustine in continuare ipoteza cd copiii sunt protejati de boli

severe datorita rdspunsurilor imune innascute mai puternice care le permit sa depaseasca

SARS-CoV-2 [2].
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Diferente de varsti ale componentelor sistemului imun implicate in
patogenia COVID-19

Aceste diferente de forma si severitate intre copii si adulti isi au probabil raspuns
in diferentele de varstd ale componentelor sistemului imun. Raspunsurile IFN sunt
reduse din momentul nasterii pana la varsta de aproximativ 2 ani. Apoi, intre 2 si 5 ani,
profilurile citokinelor serice se schimba spre tip adult, cu o expresie crescuta a IFN-
urilor de tip I, IL-6 si IL-23 reduse si IL-12 si IL-10 crescute. O reducere a raspunsului
IFN apare din nou la adultii > 65 de ani, in parte din cauza reducerilor asociate varstei
ale factorului de reglare a interferonului 8 (IRF8). In plus, pe misurd ce persoanele
imbatranesc, receptorii IFN de tip I din celulele T CD4+ sunt mai frecvent in complex
cu o fosfataza care limiteaza semnalizarea [FN de tip I.

Factorii exogeni care reduc raspunsul IFN se acumuleaza, de asemenea, odata cu
varsta. Acesti factori includ infectii virale cronice, cum ar fi citomegalovirusul uman,
cunoscut c¢d provoaca epuizarea celulelor dendritice plasmacitoide si secretia redusa de
IFN, precum si autoanticorpi anti-IFN, acesti factori afecteaza progresiv raspunsul IFN
si ar putea contribui la cresterea frecventei COVID-19 sever la adultii de varsta mijlocie
si in varsta.

Limfopenia cu celule T in sange si lichidul céilor respiratorii este un marker al
severititii COVID-19 la copii si adulti. Intr-un studiu care compara raspunsul imun a 65
de copii si adulti tineri sub 24 de ani cu cel a 60 de adulti, toti fiind internati pentru
COVID-19, copiii au avut un numar absolut mai mare de limfocite. Cu toate acestea, in
comparatie cu copiii si sugarii, adultii au generat procente crescute de celule T IFN-
y+CD4+ specifice spike-ului.

Avand in vedere schimbadrile dinamice care afecteaza dezvoltarea celulelor T de-a
lungul vietii, diferentele multiple legate de varstd in numarul si functia celulelor T

contribuie probabil la cresterea frecventei COVID-19 sever la adulti in comparatie cu
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cea la copii. Randamentul timusului este maxim la varsta de 1 an si scade treptat
ulterior, productia neglijabila fiind pe la varsta de ~85 de ani.

Imbatranirea este, de asemenea, asociati cu modificiri ale profilurilor
transcriptionale ale celulelor T. Soarecii in varstd gazduiti Tn medii lipsite de agenti
patogeni specifici acumuleaza celule T CD4+ citotoxice si efectoare, cu o expresie
crescutda a genelor asociate cu inflamatia cronicd. Asemanarile dintre disfunctia
celulelor T la adultii in varsta si la cei cu COVID-19 sever sugereaza ca aparitia treptata
a disfunctiei celulelor T la varsta adultd ar putea crea scena pentru raspunsuri
suplimentare disfunctionale ale celulelor T care sunt asociate cu COVID-19 sever.

SARS-CoV-2 determina extinderea plasmoblastelor si a celulelor plasmatice atat
in timpul COVID-19 usor, cat si in cel sever. Raspunsul la antigenele independente de
celule T dureaza aproximativ 2 ani pentru a se maturiza, deoarece sugarii produc mai
mult IgG1 decat [gG2, acesta din urma recunoaste preferabil antigenele polizaharide.

Cu toate acestea, de asemenea, important de retinut este ca severitatea COVID-19
la adulti afecteazi si raspunsul serologic. Intr-adevir, Bartsch si colab. a aratat ci adultii
cu COVID-19 sever au titruri crescute de IgG si IgA anti-SARS-CoV-2, cu mai multa
functionalitate in activarea complementului si a celulelor fagocitare, in comparatie cu
adultii sau copiii cu infectii usoare SARS-CoV-2. Repertoriile de anticorpi evolueaza,
de asemenea, odata cu varsta si expunerile infectioase [3].

Concentratia mare de citokine/chemokine inflamatorii amplificd afectarea
distructiva a tesutului prin disfunctia endoteliala si vasodilatatie, permitand recrutarea
celulelor imune cu implicare multisistemica,

Infectia SARS CoV 2 in IDP

Implicarea activa a sistemului imun in lupta cu SARS CoV 2 ne face sa ne
intrebdm, daca starile imunosupresive sunt factor de protectie sau din contra.

Imunodeficiente primare (IDP) rezultd din mai mult de 430 de defecte genetice

identificate care afecteaza cel putin o componentd a imunitdtii Tnndscute sau adaptive,
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provocand susceptibilitate la agenti patogeni specifici. Acesta este un grup eterogen de
boli cu manifestari clinice diverse, varstd de debut, prognostic si abordari diferite ale
terapiei. Majoritatea formelor de IDP sunt caracterizate prin infectii recurente cu o
evolutie severa, torpida, care nu raspund la regimurile standard de antibioticoterapie (in
primul rand sinopulmonare) [4].

Pentru a usura activitatea clinica in suspectarea acestor pacienti, au fost elaborate
o serie de semne predictoare IDP: anamneza eredocolaterala (IDP sau deces de infectii
severe), infectii bacteriene severe care decurg anevoios, infectii cu oportunisti,
manifestari cutanate severe/atipice si edeme, boala inflamatorie intestinald cu debut
precoce, valori scazute ale indicilor hemoleucogramei, marire in volum indelungata a
g/l, ficat, splina, dimensiuni mici ale timusului, amigdalelor, episoade repetate de febra
fara focar, asocierea mai multor boli autoimune, inclusiv endocrinopatii.

La pacientii cu IDP, evolutia COVID-19 poate varia de la asimptomatica pana la
forme grave, inclusiv deces. Putine studii au evaluat evolutia clinica a COVID-19 la
pacientii cu IDP, unele raportand o evolutie severa si complicatd a COVID-19 la aceasta
populatie de pacienti [5]. De remarcat, mai multe studii recente au identificat ca
limfopenia cu scaderea proeminenta a numarului de celule T (in principal celulele T
citotoxice CD8+) este asociata cu forme severe si mortalitate in COVID-19.

Datele actuale sugereaza ca imunodeficientele prezintd un risc crescut de rezultate
severe. Pacientii cu defecte imune Tnnascute si tulburdri ale celulelor T prezintd un risc
mai mare decat indivizii sdnitosi. In schimb, majoritatea studiilor indici ca pacientii cu
agammaglobulinemie X-linked (XLA) fara comorbiditati par sa aiba un risc mai mic,
deducand cad anticorpii pot fi daunatoari in anumite circumstante. Cu toate acestea,
aceste studii sunt foarte putine, iar rezultatele sunt departe de a dovedi o relatie clara
intre PID si infectia severd cu SARS-CoV?2,

Din studiile care au implicat pacienti cu imunodeficiente primare observam ca un

studiu international cu 94 de pacienti IDP a documentat decesul a 9 (9,57%) pacienti in
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timpul urmaririi. In Iran, 8 din 19 pacienti au murit, iar rata mortalititii s-a constatat a fi
de 42,1%, adica de zece ori mai mare decat populatia generald din Iran [6]. In Marea
Britanie, rata de spitalizare a fost de 53,3% la 60 de pacienti cu IDP; 12 pacienti au
murit, iar rata mortalitatii prin infectie a fost raportata la 20% [7].

Aceasta diversitate a ratelor de spitalizare si mortalitate in diferite studii poate fi
asociata cu faptul ca IDP sunt un grup foarte eterogen de boli, iar severitatea variaza
destul de mult in functie de comorbiditatile legate de IDP. Un alt factor care afecteaza
diferenta dintre ratele de mortalitate intre studii poate fi numarul de numarul copii
inclusi, desi grupurile sunt eterogene, ca in toate studiile, mortalitatea la pacientii cu
IDP este mai mare decat in populatia generala.

Este important de subliniat, Tnsd, cd majoritatea au avut leziuni de organ
preexistente ca urmare a IDP (de exemplu, bronsiectazie, boala pulmonara interstitiala,
purpurd imund trombocitopenicd, anemie hemolitica autoimund) sau alte comorbiditati
cronice care exacerbeaza infectia cu SARS-CoV-2, cum ar fi diabetul zaharat, boli
cardiovasculare s.a. Prin urmare, nu se pot trage concluzii specifice pentru
imunodeficiente pentru 0 mortalitate de 25%.

Masuri de protectie anti-COVID 19 la pacientii cu imunodeficiente primare

Masurile de profilaxie contra COVID-19 pentru persoanele cu imunodeficiente nu
difera de cele pentru populatia generald, primul punct fiind prin recomandarea
profilaxiei specifice cu vaccinare anti-COVID, dar bineinteles ca ca masurile preventive
de tipul spalatului pe maini, acoperirea nasului si gurii in caz de tuse sau stranut,
izolarea la domiciliu in caz de stare alterata si solicitarea ajutorului medical la necesitate
trebuie accentuate de fiecare datd in discutiile cu acesti pacienti si parintii lor.

Avand 1n vedere datele favorabile privind siguranta, tolerabilitatea si eficacitatea
din studiile cu vaccinul COVID-19, toti pacientii cu PID ar trebui sd fie vaccinati
impotriva COVID-19, 1n special cei care au factori de risc biologic cunoscuti si (sau)

factori sociali care predispun la COVID-19 sever.
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Experienta cu alte vaccinuri sugereaza ca pacientii cu PID pot avea un raspuns
imun mai putin protectiv la vaccinul COVID-19, iar vaccinul poate sa nu fie la fel de
eficient. Oricum, posibilitatea unei protectii slabe impotriva COVID-19 este avantajoasa
in comparatie cu nicio protectie. Vaccinurile COVID-19 pe bazd de ARNm sunt
recomandate pentru utilizare la pacientii cu PID (NACI 2021). Persoanele care ii
ingrijesc si persoanele apropiate ar trebui, de asemenea, vaccinate pentru a limita riscul
de expunere la virus.

OMS, Marea Britanie si alte tari sustin acum un program primar de imunizare
impotriva COVID-19 in trei doze pentru persoanele imunodeprimate. Acest lucru poate
imbunatati raspunsurile celulelor T de memorie la vaccin (56, 57). Raméne de
determinat dacd imunizarea primarda heterologd, cu mARN si vaccinuri pe baza de
adenovirus genereaza un raspuns celular robust, asa cum se observa cu raspunsurile
umorale la indivizii sandtosi [8,9].

Va fi dificil de monitorizat raspunsurile anticorpilor la vaccinurile COVID-19
daca pacientii sunt pe SCIG/IVIG. Majoritatea donatorilor de plasma au titruri mari de
anticorpi SARS-CoV-2 fie din infectie, fie din vaccinare.

La pacientii care nu sunt tratati cu SCIG/IVIG, un raspuns bun al anticorpilor ar
putea fi interpretat ca un raspuns celular satisfacator la vaccin. La cei care au raspunsuri
slabe la anticorpi, este inca posibil sa aiba raspunsuri protectoare ale celulelor T. Multe
persoane sdnatoase nu au reusit sd se seroconvertize, dar au avut raspunsuri robuste ale
celulelor T la SARS-CoV-2 (61). Au existat solicitari pentru dezvoltarea de teste de
diagnosticare a celulelor T pentru SARS-CoV-2, care ar fi foarte utile pentru
diagnosticarea sau evaluarea raspunsurilor la vaccin la pacientii imunocompromisi.

Cel mai bun sfat actual este ca pacientii imunocompromisi, inclusiv cei cu deficit
de anticorpi, sd aibd cel putin trei vaccindri primare si sa li se masoare raspunsurile
celulelor T. Daca nu se genereaza imunitate celulara la SARSCoV-2, acesti pacienti ar

trebui sfatuiti sd se adaposteasca pand cand sunt dezvoltate terapii si vaccinuri mai
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eficiente pentru COVID-19. Dezvoltarea recenta a medicamentelor antivirale de catre
Merck (molnupiravir) si Pfizer (paxlovid) este incurajatoare.

Pana cand aceste medicamente sunt disponibile pe scard larga, pacientii cu
raspunsuri suboptime ale celulelor T de memorie raman expusi riscului de aparitie a
unor rezultate severe sau de COVID-19 cronic (Figura 1). Daca exista o scadere a
imunitatii celulare, ar trebui si primeascd stimulente. In absenta unui test de
diagnosticare a celulelor T pentru SARS-CoV-2, stimulati COVID-19 vaccinurile ar
putea fi luate in considerare in mod obisnuit la fiecare 6 luni sau mai devreme.

Concluzie

Recomandarile de precautie pentru pacientii cu imunodeficiente sunt ca si pentru
populatia generala si includ masuri stricte de igiend si distantare sociald pentru a limita
expunerea. S-a ajuns la un consens general de a continua terapiile stabilite pentru
patologiile imune, chiar si terapia imunosupresiva pentru complicatii autoimune ale

bolii de baza.
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