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IMMUN YETMEZLIKLER

Enfeksiyonlar

Otoimmiin hastaliklar ( tirodit, otoimmiin
hemolitik anemi, otoimmiin trombositopeni)

Malignite

Allerjik hastaliklar



Eriskinde immiin yetersizlik
arastirilmasi gereken durumlar

Son 1 yil icinde antibiyotik kullanmayi gerektiren 24 sinopulmoner infeksiyon

Son 1 yil icinde 2 2 ciddi infeksiyon (Osteomiyelit, septik artrit, menenijit, sepsis, selliilit)
Son 3 yil icinde radyolojik olarak kanitlanmis 22 pnémoni

infeksiyonlarin diizelebilmesi icin intravendz antibiyotige ihtiya¢c duyulmasi
Beklenmedik yerlesim gosteren ve alisiimadik patojenlerin yol agtigi infeksiyonlar
Tekrarlayan derin yerlesimli cilt veya i¢ organ apseleri

Kilo kaybina neden olan kronik diyare ( Campylobacter, Cryptosporidium)

Ciltte veya agiz mukozasinda persistan, inatci pamukcuk (6zellikle son zamanlarda
antibiyotik kullanimi olmaksizin)

Ailede primer immun yetersizlik dykiisu



Dogal ve Adaptif Immiinite

A4

Dogal ve adaptif D Og a I

immunite birlikte
etkili bir defans

sistemi olusturmaktadir.

Adaptif




Adaptif Immiinite

(Edinsel Immiinite, Spesifik Immiinite)

« Humoral Imminite B lymphocytes ‘ Antibodies

(B hiicreleri ve ‘& Y@@

Antikor yaniti)

Effector T cells

 Hiicresel Immiinite

(T hicreleri ve |
sitokinler) , s :
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IMMUN YETMEZLIKLER

Antikor yetmezlikleri

Kombine immiin yetmezlikler

Fagositer sistem defektleri

Kompleman sistem bozukluklari

izole T Hiicre defekti

%65

%15

%10

%5

% 5



Immiin Yetmezlikler ve Infeksiyon

* Antikor yetmezlikleri
Tekrarlayan bakteriyel enfeksiyonlar

* T lenfosit yetmezlikleri

Firsatci patojenler ile gelisen infeksiyonlar

 Kompleman eksiklikleri
Neiseria spp. infeksiyonlari



T hiicre yetmezlikleri

* Daha ciddi klinik seyir gosterir.
 Daha erken baslangic.

* Daha kotu prognoz.



T lenfositler (T-hicreleri)

* Lenfositlerin %60-80’inni olustururlar.
* Hucresel immiinitenin gelismesini saglayan hiicrelerdir.

* Antijenleri MHC molekulleriyle birlikte sunulduklarinda
taniyabilirler.



T lenfositler (T-hiicreleri)

Iki biiyiik T hiicre grubu vardir.

1-Yardimci T hiicreleri
(CD4* T hicreleri, T helper hiicreleri)

2-Oldiirdcii T hiicreleri
(CD8* T hicreleri, sitotoksik T hicreleri)



T lenfositler (T-hicreleri).

Sinif Kan Lenf Dalak
nodu

CD4+ T lenfositler 50-60 50-60 50-60

CD8+ T lenfositler 20-25 15-20 10-15

B lenfositler 10-15 20-25 40-45

NK hucreleri ~10 nadir ~10




Thl hiicreleri ve Th2 hicreleri

Tw1 cell
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T2 cell ::
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TIMUS-T hiicrelerinin gelisimi




Komplet DiGeorge Sendromu




Infant and adolescent with DiIGeorge syndrome

(A Infanmnt with DiGeorge syndrome has thhe typical hypertelorism,
antimongoloid slant of the eyes, ear malformation, and peculizar mouth.
{(B) Older child with DiGeorge syndrome depicts characteristic facial
features, which become more subtle withh age. Relatively consistent
features are hooded eyelids, a3 bulbous Nnose tip, &3 broad nmnasal bridge,
posteriorly rotated ears, simple ear helices, and micrognathia. This
child has posteriorly rotated ears with simple helices, slightlhy hooded
eyelids, and a slhightly bulbous Nmnose tip.

Reproduced wit# h permiissiorn fromi: Ochs HD, NVefsom DL, StiehHhrr ER. OtHhenr
Well-Defimned Irrirmmunodeficiency Symndromes. Irn: Irmmrnunofogic Disorders in
ITnfarnts & Childrern, StHh Editvrorm, StiefHhmm ER, Ochs HO, Winkelsteirmn 7A (Eds),
Eilsevier, Phifladelphic 200<=F. p.525. Copyright ©200<F Elsevier.



Fadal features in an adult patient with 22q11DS
(DiGeorge syndrome)

Reproduced with permission from: Bassett AS, Chow EW, Husted J, et al.
Clinical features of 78 adults with 22q11 Deletion Syndrome. Am J Med
Genet A 2005; 138:307. Copyright ©2005 John Wiley & Sons. [«



Hiicre igi yerlesim yapan patojenlere karsi T
hiicreleri nasil bir savunma yapmaktadir?
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T helper hicreleri
tarafindan bazi
sitokinler salgilanarak
makrofajin aktivasyont

Sitotoksik T hiicreler
tarafindan infekte
hiicrenin oldurilmesi.
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Hiicresel imminite

Hangi mikroorganizmalar?

Intracellular microbes | Examples

@ Phagocyte Phagocytosed Intracellular bacteria:
microbes that Mycobacteria
survive within Listeria monocytogenes
phagolysosomes Legionella pneumophila
Fungi:
Cryptococcus neoformans
Protozoa:

Leishmania
Trypanosoma cruzi

Microbes that escape
from phagolysosomes
into cytoplasm

CB) Nonphagocytic cell : Viruses:
(e.g. epitheiial cell) Virus All
Cellular Rlcxlelttsnae:
receptor
for virus Protozoa:

Plasmodium falciparum
Cryptosporidium parvum

Microbes that infect
nonphagocytic cells
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Mikobakteriyel Hastaliklara Mendelian Hassasiyet

-IL12-IFNy aksis defekti




Agir kombine immiin yetmezlik
(Severe combined immunodefiency. SCID.

* T lenfosit gelisimi ve fonksiyonlarinda bozukluk
lle karakterize bir primer immun yetmezlik
hastaligidir.

e Tek bir hastalik degil.

* Farkli genetik nedenlere bagli ortaya cikabilen,
heterojen bir grup.



Agir kombine immiin yetmezlik
(SCID)

* T hucre gelisiminde ciddi bozukluk en belirgin
bulgu ve mutlaka var.

B hiicreleri de etkilenebilir.
B + SCID B- SCID (%70)

* NK hiicreleride degisken derecede etkilenebilir.
NK + SCID NK- SCID



Agir kombine immiin yetmezlik
(SCID)

Farklh genetik nedenlere bagli ortaya cikabilen,
heterojen bir grup.

15 den fazla gen de mutasyon bu tabloya neden
olabilir.

Bu gen defektleri lenfosit gelisme ve fonksiyonlarinda
bozukluga neden olur.

T hiicre yetmezligi mutlaka vardir.



X'e baglh SCID

IL-2
IL-4
IL-7
IL-9
IL-15
IL-21

T- B+ NK -



Otozomal resesif SCID

Reticular dysgenesis (T~ B~ NK */)

Adenosine deaminase (ADA) deficiency (T~ B~ NK */-)
Bare lymphocyte syndrome (a somewhat milder SCID)
Janus-associated kinase 3 (JAK3) deficiency (T B * NK ~

( chain—associated protein (ZAP)-70 deficiency

IL-7R a chain deficiency

Recombination-activating genes RAG1 and RAG2 (T~ B~ NK *) |



CD8 yetmezligi

e 25 yasinda erkek hasta , tekrarlayan sinopulmoner
enfeksiyonlari mevcut

* Immiinglobulin ve spesifik antikor degerleri normal.

* Lenfosit alt gruplari
CD4+ T, B, NK normal sinirlar icinde.
CD8+ T lenfositler tamamiyle yok



Lenfosit aktivasyon ve efektor
‘onksiyonlarinda eksiklikliklerle iligkili
dogumsal immiin yetersizlikler
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Representation of T cell activation

Interleukin-2
@f
IL-2R
cD3
T cell
receptor CDa+
T cell
cD4
B7 «—» CD28 =
LFA-3 =—» CD2 Costimulatory
Costimulatory proteins

proteins

Schematic representation of initiation of the immunologic response to an
antigen. The antigen binds to a groowve in MHC class II molecules on
antigen-presenting cells {such as macrophages). This binding allows the
antigen to be presented to antigen receptors on autoreactive CD4 inducer
or helper T cells which, in type 1 diabetes mellitus, initiate autoimmune
injury to the pancreatic beta cells. In addition, the respective binding of
BY proteins and LFA-3 on antigen-presenting cells to CD28 and CD2 on T
cells are important costimulatory pathways that further increase T cell
activation. Other molecules also can participate in the immune response,
such as the binding of interleukin-2 to its receptor (IL-2R).

MHC: major histocompatibility complex; LFA-3: lymphocyte functional antigen-
3 IL-2R: interleukin-2 receptor.
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Table 1. Commeon Causes of SCID, Cellular Defects, and Inheritance Pattern

Genetic Disease Causing SCID

Reticular dysgenesis

ADA deficiency

RAG1 and RAGZ deficiency
TCR and BCR recombination gene deficiency

Common y chain deficiency

JAK deficiency
IL-7Fa deficiency
Omenn syndrome
ZAP-T0 kinage
CO4+ [ymphopenia
MHC Il deficiency
noklck deficiency

T-Cell Defect
Vg
feg
feg
feg
feg
Vg
Yes
Vs
CO4+ present
COB+ present
COB+ present
COB+ present

B-Cell Defect
feg
feg
feg
feg
o
o
o
o
o
o
o
o

NK-Cell Defect
feg
feg
o
o
feg
o
o
o
o
o
o
o

Inheritance Pattem
Autosomal recessive
Autosormal recessive
Autosaomal recessive
Autosamal recessive
melinked

Autosamal recessive
Autosamal recessive
Autosamal recessive
Autosamal recessive
Autosamal recessive
Autosamal recessive

Autosomal recessive

ADA = adenosine deaminase; BCR = B-cell receptar, JAK = Janus-assaciated kinase; MHC = major histacampatibility complex; RAG = recombination-
activating gene; CID = severe combined immunodeficiency; TCR = T-cell receptar, ZAF = { chain-assaciated pratein,




o WSe

Lenfosit olgunlagsma eksikliginin
neden oldugu dogumsal immiin
yetersizlikler

Btk eksikligi
X'e bagh agammaglobilinemi

Pre-B Olgun\l—égr'nam@ »Olgun

Kok hucre
B hicre B hiicre
ADA, PNP eksikligi RAG eksikligi
(otozomal SICD) (otozomal SCID)

| =)

Kok hicre Pro-T Pre-T Cift pozitif 1
(olgunlagsmamis) L poznt'!f
= {olgun) T hicre
T hucre
¥C eksnkllgl

(X'e bagh SCID)

Timustan yoksun

(DiGeorge csandramiin
L) Elsevier. Abbas & Lichtman: Basic Immunology




Agir kombine immiin yetmezlik
(Severe combined immunodefiency: SCID)

e ‘pediatrik acil

* Agir kombine immun yetersizlik hastaliklarinin
(SCID) erken tanisi TREC testi ile yenidogan
taramasi yapilarak konulabilmektedir.

* Yenidogan taramasi ile erken tani konulup

kemik iligi transplantasyonu yapilan hastalarin
hayatl kurtulmaktadir.



Agir kombine immiin yetmezlik
(Severe combined immunodefiency: SCID)

TREC TESTTL . TIenf05|tI?r.|n gelisimi S|ra5|r\da
gerceklestirilen gen rekombinasyon

asamasinda olusan artik DNA
parcaciklarinin élcimtuine dayanir.

( T cell receptor excision circles)

* Boylece timusta gerceklestirilen T
lenfosit Uretimi hakkinda bilgi elde
edinilmesi mumkiin olmaktadir.



Agir kombine immiin yetmezlik
(Severe combined immunodefiency: SCID)

* Pneumocystis jiroveci pnomonisi
* Sistemik kandidiyazis

* Jeneralize herpetik infeksiyonlar
* Kronik diyare

* Gelisme geriligi



Agir kombine immiin yetmezlik
(SCID)

Interstisiyel Pnémoni

Pneumocystis jiroveci
Cytomegalovirus
Adenovirus

Respiratory syncytial virus
Parainfluenzavirus type 3



Agir kombine immiin yetmezlik (SCID)
Viral infeksiyonlar

Cytomegalovirus -- pnomoni, hepatit

Parainfluenza virus 3, respiratory syncytial virus,
adenovirus — pnomoni

Enterovirus, rotavirus —diyare

Varicella zoster virus, herpes simplex virus, human
herpesvirus 6 ----ciddi kutondz hastalik, menenijit



Mantar infeksiyonlari

Pneumocystis jiroveci
Candida spp
Cryptococcus neoformans
Aspergillus spp.

Histoplasma capsulatum



Bakteriyal Infeksiyonlar

Hucre ici bakteriler
Mikobakteriler
Legionalla spp.
Listeria spp¢

Nocardia spp.



Bakteriyal Infeksiyonlar

* Staphylococcus aureus, streptokoklar, enterokoklar
* Pseudomonas aeruginosa

* Streptococcus pneumoniae, Hemofilus influenzae



Graft Versus Host Hastalig

Isinlanmamis kan ve kan Uriinlerinin

transfliizyonuna bagl gelisebilen ciddi ve
mortal seyredebilen bir komplikasyondur.



Canli Asilar Yapilmamalidir |

e Canli asilar yaygin ve yasami tehdit eden
enfeksiyonlar olusturabilir.

* BCG, kizamik,kabakulak, kizamikcik (KKK), sari
humma, sucicegi, canli influenze ve rota virus
asilari yaptimamalidir.



ediatric Dermatology Vol. 32 No. 5 e215-¢216, 2015

Persistent Bacillus Calmette-Guerin
Reaction: A Potential Clue to Underlying
[mmune Deficiency

\bstract: Bacillus Calmette-Guerin (BCG) vac-
ine complications in patients with severe combined

Tekrarlayan kandida enfeksiyonuGelisme
geriligi

CMV iliskili diyare, anal Ulser.

Lenfopeni ve timus .yok




Vaccination of persons with primary and secondary immunodeficiencies

Primary

Risk-specific recommended

Category Specific immunodeficiency Contraindicated vaccines® Jaccines* Effectiveness and comments
ymphocyte (humora evere antibody deficiencies (eg, neumococca e effectiveness of any vaccine is
B lymphocyte (humoral) § tibody deficiencies ( opy* p | The effedti f ine i
X-linked agammaglobulinemia and smallpor Consider measles and varicella uncertain if it depends only on the
common variable immunodeficiency) vaccinatian humoral response (eq, PPSV or MPSV4),
LAV IVIG interferes with the immune
BCG response fo measles vaccine and

syndrome, ataxia-telangiectasia)

Hib (if not administered in infancy)

: possibly varicella vaccine,
!] immunodeficiency: (Sonug l typhoid)
yok)
Devre disi birak
Less severe antibodyvenoemeesegr—ruorv Preumococcal All vaccines likely effective. Immune
selective 1gA deficiency and 1gG BCG response might be attenuated.
subclass deficiency)
Yellow fever
Other live vaccines appear to be safe
T lymphocyte (cell-mediated and Complete defects (eg, SCID disease, | All live vaccines2¢® Pneumococcal Vaccines may be ineffective,
humoral) complete DiGeorge syndrome)
Partial defects (eg, most patients with | All live vaccines®e* Preumococcal Fffectiveness of any vaccine depends on
DiGeorge syndrome, Wiskott-Aldrich Meningococcal degree of immunosuppression,

Lewslenmibn ndbocing dofack and

Complement Persistent complement, properdin, or | None Preumococcal All routine vaccines likely effective,
factor B deficiency Meningococcal
Phagocytic function Chronic granulomatous disease, Live bacterial vaccines? Pneumococcal® All inactivated vaccines safe and likely

el | bun el sineeimans llealic nnfn




Secondary

Specific immunodeficiency

Contraindicated vaccines*

Risk-specific recommended
vaccines*

Effectiveness and comments

HIV/AIDS

onv?
Smallpox
BCG
LALV

Withhold MMR and varicella in severely
immunocompromised persons

Yellow fever vaccine might have 2
contraindication or a precaution
depending on clinical parameters of
immune function®

Pneumococcal

Consider Hib (if not administered in
infancy) and meningococcal vaccnation

MMR, varicella, rotavirus, and all inactivated vaccines, including inactivated
influenza, might be effective

Malignant neoplasm, transplantation, | Live viral and bacterial, dependingon | Pneumococcal Fffectiveness of any vaccine depends on degree of immunosuppression.
immunosuppressive or radiation therapy | immune stafus®¢
Asplenia None Pneumococcal All routin e
| ) efectiveness: (Sonugyok) D ds

Meningococcal birak

Hib (if not administered in infancy)
Chranic renal disease LATV Pneumacoccal Al routine vaccines likely effective,

Hepatitis B**

Fa L JRRPRN [N I

tam e clleearadl!

SN« PP S 1 LAl o T | U A S NI DL NI 0 T [ |

I~

Y USRI | P I PO N

[N S L L IS ¥ O i sy s [ g

EARSLIA .



tecommendations for vaccination in HIV-intected adults

Indication

Vaccine

HIV infection
CD4+ T lymphocyte count
=200 cells/microlL

HIV infection
CD4+ T lymphocyte count
=200 cells/microlL

Influenza*

1 dose IV 1 annually

Tetanus, diphtheria, pertussis (Td/Tdap)*

Substitute 1-time dose of Tdap for Td booster; then boost with Td every 10 years

Human papillomavirus (HPV) *, female 3 doses H1rn'|.|gll1 age 26 years

Human papillomavirus (HPV)*, male 3 doses H1rn'|.|g=|1 age 26 years

Zoster?

Measles, mumps, rubella (MMR)* 5 1 or 2 doses

Pneumococcal 13-valent conjugate (PCW13) %

Pneumnococcal polysaccharide (PPSW23)%

1 dose followed by a booster at 5 years

Meningococcal *

1 or more doses

Hepatitis A* 2 doses
Hepatitis B* 2 doses
Haemophilus influenzae type b (Hib)** 1 or 3 doses

For all persons in this category who meet the age requirements and wheo lack decumentation of vaccination or have no evidence of previous
infection; zoster vaccine recommended regardless of prior episode of zoster




Profilaksi

Pneumocystis jiroveci pnomonisi

Trimetoprim-sulfametoksazol



Sekonder Immiin Yetmezlikler

Infeksiyonlar
Otoimmun hastaliklar
Malignensi
Transplantasyon

Glukokortikoidler, kemoterapi ve diger
immunsupresif ajanlar



Sekonder Immiin Yetmezlikler

HIV/AIDS

Tuberkuloz

Kizamik

Sitomegalovirus

Influenza virus infeksiyonlari



Hicresel Immiin Yetmezlik -TANI

Tam kan sayimi

LENFOPENI

Eriskinler
Total lenfosit sayisi £ 1500
hiicre/mm3

Cocuklar

Total lenfosit sayisi < 2000-
2500 hiicre/mm3




Flow sitometrik analiz
Lenfosit alt gruplar:

CD3 + CD4+ T helper

CD3 + CD8+ T sitotoksik



T hiicre alt gruplari

* T lenfosit alt gruplari yasa bagimli olarak degisir ve
venidoganda, kiiglik siit cocuklarinda belirgin olarak
yuksek olup yasin buiyiimesiyle azalma gosterir.

2 vyasin Ustiindeki cocuklarda ve eriskinde 500/mm?3 iin
altinda olusu bir immiun yetmezligi dlistiindiirur.

* 4 ayin altindaki cocuklarda CD4 sayisinin 1000 /mm?3 den
az bulunusu genellikle hiicresel immiinitenin bozuk
oldugunu gosterir.



Gecikmis tipte asiri duyarlilik
testleri

Spesifik antijenlerin
intradermal uygulanmasi

48-72 saat gelisen
endurasyon ol¢ulmesi

PPD, candida, trikofiton



Gecikmis tipte asiri duyarlilik
testleri

Endotel hlcrelerininin aktif ...
oldugu kiigik kan damarlarinin, (v
etrafinda i
aktif lenfositler ve makrafojlard:

Aktive endotel
& hicreleri
iceren damar

Aktive lenfositler
ve makrofajlar

© Elsevier. Abbas & Lichtman: Basic Immunology

Dermiste perivaskuler mononukleer hicre infiltratlari



T hiicre fonksiyonlarini élgen in-vitro
testler

Kompleks ve standardizasyonu zor olan teknikler

* B hiicre icin basit¢ce serumda spesifik antikorlarin
olctilmesi yeterli olmaktadir.

* T hiicre etkinligini belirleyebilecek boyle basit bir
parametre yoktur.

* T hucre yamit1 olcmek, antikor cevabin1 ol¢gmekten
¢ok daha zordur.



T hiicre fonksiyonlarini dlgen in-
vitro testler

 Lenfositlerin mitojenlere proliferatif yanitinin
olculmesi.

* Phytohemagglutinin, Con-A, anti-CD3
antikorlar1 gibi mitojenlere cevabinin ol¢iilmesi
T hiicre fonksiyonlarimi kaba olarak gosterir.



Hicresel Immt’.in Yetmezlikler ve
Infeksiyon

* Virusler
Herpes virus enfeksiyonlari, papillomaviris, RSV

* Hiucre ici bakteriler
Mikobakteriler, Legionalla spp. Nocardia spp.

e Mantarlar

Pneumocystis jiroveci, Cryptococcus spp, Histoplasma
capsulatum

* Parazit
Toxoplasma gondii, Strongyloides stercoralis)



