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Primary immunodeficiency
1. B cell deficiency (Humoral ID) ANNHAUNAUDY B cells dana iz
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200 mg/dl) t1az NN IgM autoantibody
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Differentiation
to B cell O —> O _)"ﬁB cell
signal
/ IgH gene IgL gene
rearrangement

rearrangement
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Hematopoietic Lymphoid
stem cell progenitor

reTCR

Helper
T cell

e7

Differentiation 3
to T cell O
TCRf gene TCRa gene .
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T cell
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Transient hypogammaglobulinemia of infancy
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Common variable immunodeficiency (CVID)
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NN 3 L@AIna 1N13IAA Common variable immunodeficiency

Antigen-specific immunodeficiency
AthelineuauosaeteudinuLeyia
1 Sld' Yo = 9) % 9 N
LY Ejﬂulﬂillmiﬂﬂﬂizﬂuﬂ’;lﬂ tetanus toxoid
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mwm 4 yuaaana lnmsina Antigen-specific immunodeficiency

uni 2 myngnnayanandilymguawineiuanuralndvesgiauiy

M} Antigen

Antigen-Specific
Recepbar

B <cell's anbicsn-s s ific
PeCepior rec odniz es
antigen in s nakural stabs.

B CZell FAacrophags

@ Class |l

FAarker

L J T ot
Processed

Antigen T4 Becepmbor

Helper T cell's antigen-specific
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along with a Class || s=IF marker.
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. ) H . ] 1 1 [ .
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antibody g9%30 11 214120352A1 anti-IgA antibody g9 vzdeslRunuiir Inayausuwtianil
1gA @1 ietloanulfnsennii lauiu (hypersensitivity) MsasramianuAaln@lu B cell deficiency
C% 2 v A a =%% =\ 2 a a A
inasiaszavouy TuTnayaulusiy wiodalsmanazilsz@nsninuod B cells
2. T cell deficiency (Cellular ID) AMUAAUAAN T cells ®191AAIAT T cells 1081370
T cells MamAalnd anuAalnAveszUD cellular immunity UAEINANTLNVUDY  humoral
immunity A 1110991AMIMNUYDI B cells dauiﬁajﬁmﬁqu T cells DiGeorge syndrome
Y
nannanuAalndvesaenlsda Tsadllildseneamaiugnisy udmasnanuralndves
1Y 1 v 1 [ 4 4 [ 4 (] 9
manamsaen Isiduazasumtesosavesmanlunsineigdszanm 6-8 duani dawald
a o Aa I A (= csyw = a Ay [ ; = Aa
msniseu Isianivinadnyse liflime msnwiniidninmsaaie lsauaz¥est § B cell Una
= v A a {; rﬁ' 1 A Y Y = a a
ugiszauany luInayaud 1110391n1IARNNIIBNARIIN T cell Turdiheldnyaziailng
] ] P~ 1 @ | A 1Y ) a o 9 dyq./ =
WU v suAthauuumae dseneunulineumsisesesaralng mildmsanintiniions
7 A A v A a a o Y A Y dyd o
¥n 119991019 calcium tazinianuAalnaveiale tazidu@ea aortic MINWINHNTEAL

T cell 1 108 T cell Anuaunsaninu 1 mssne1iilaen1381 thymic transplantation

TCR synapse with antigen presenting (a«CD3) bead (*)
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*

MNAN 5 uaaena lnmsina T cell deficiency
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Chronic mucocutaneous candidiasis
< 1 1 o 1 1
iuANuUNNT09904 T cell TUMIABUAUDIAD Candida albicans 119 liawnsoumiie
2 Y
ala  AlleAai¥eo C.albican 15059  uazezl¥imaauaen1391 skin test A28 C.albicans antigen

1 9 4
MInaaeUdn 1FnalnAnanuasINRan1eaIy HMI

NINTN 6 UAAY Chronic mucocutaneous candidiasis

Severe combined immunodeficiency (SCID)
Y = a a qu‘ A =} a aa 1
H1280ANAAYNANIIZUD CMI tag HMI  11939109190AWAAUNAN stem cells a4
E4
Ha AT T cells 1Az B cells Yoomnlunszumasn  SCID o19tna 1AM X-linked 1@z
. 9 A dy = a ﬁl 1 J
autosomal recessive W12eMTuTsatiazimsAaran1e nwe Tasmmiznindonds lend
ﬂ'NG] 1Y Pneumocystis carinii, C.albicans MUAANT 35‘1& é’ﬂaaﬁ”w live vaccine Glfflﬂ{ﬁhﬂ@] 1199910
diheligiidunudmnnisindedianielu 27 enadeudae skin test 18 SCID vz Tvinaay
Y v 1] a [ Yy Y . Yy 9 .
wazIinaauAeMINTEAN T cells NAFUA 1HU NINTLAUAIY mitogen NINTEAUAIY anti CD3

szavouy TuTnayauludsulnilsuad

o

Auf UUANT 93(Immunodeficiency)

a Ao A o a a a ay
Unn 2 ﬂﬁWfJT]JTQHﬂﬂﬁVIMﬂﬂJ‘VHQﬂJﬂTWLﬂﬂ’JﬂUﬂ’)TiJWﬂ‘]JﬂWU@QQNﬂM U Uy

a



v 9
manenayanantilyiguaimn 2 8 9y oANAY

ACTIVATION OF SIGNALING NEGATIVE REGULATION
OF SIGNALING
cytokine cytoking
s plasma membrane

Biological
Response

NN 7 uanana'ln Severe combined immunodeficiency

Wiskott-Aldrich syndrome (WAS)
A = =\ °
H1l28091M1319W U platelet 61 LAY

k2 Y
UNARATR3ININ pyogenic LaziFonauToma

Y
T5ATAAABN NN UFNITUFIA X-linked
Atheaziiszan IgM dralnd luvmezh
seauduy Tu Inayausiaoue dszauilna
T cells HU5uailndtilosnaaen
[ a d‘ Y a 42}
ugazanilsmaaaiegienu Tnvunay
Teells HanvazAalna laun ludeed
microvilli 11184910 cytoskeleton Tuad
Y

Seadannlndlsatiansasnu1d lae

msilgnaielunszen

NN 8 LEAd Pﬁ‘ﬂ 18 Wiskott-Aldrich syndrome
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. < I o o o w dy Aa A& g
3. Phagocyte deficiency Phagocytes Lﬂuwaaﬂmﬂﬂgmﬂumﬁm IUFDUUANGY Fuilu

MstloaudueanounszuUATANIULUDS 11231 911 Polymorphonuclear (PMN) leukocytes

QU a

'
o A

d { o o o 1 Q =)
1711 phagocytes NUANVFIAVVINHOIINNTIUININNLAZEINITOMNIUTINAVLOUAVDA TUNS

g

o w

Miadadandasnlda
Chronic granulomatous disease (CGD)
I a a o o A Ao a 9 A =\
Wuanuradnaves PMN lumssi daadantasuniusudn 1y iise91ni NADPH

Aa A & o 1< . . [
oxidase AR1/NA ¥4 NADPH oxidase 31 (Hulumseads superoxide anion ANEUNIT

NADPH + 20, = NADP + 20, + H’

'
Aa

danalil phagocytes Wiansnaiude Tsafinud g i 1Wida granuloma 337119 M350
@oUfD NBT test  1nels¥ PMN Aua nitroblue tetrasolium  391n@ 1Tl §nszuaums
respiratory burst 1 PMN 1@ 7192 reduce 19 NBT 1¥fna1eiilu Formazan éﬂlﬂuﬂﬁﬂﬁ’ﬁWﬁu-
1 lilazaerh anagnoumelumad

Leukocyte adhesion deficiency (LAD)

Y
T3AN01eN0ANNHUFNITUFIA  autosomal recessive  1ABWLI1 UAMWARALNADY

4
% 1

! a o ¢ & 3 A

TuananlfmzAanudunon tazaounamu Fanuvuwadiaeyie 53uN9 PMN dana i
1 A [ d‘d a da’ 9 1 [ dy d'd
PMN hLigunsaesnainnszudaen lidganimiaaie’ld lieunsadunuie Tsand
4 a (] [} = A us.;’ 1 1 1
ApNNAUNIMZARRE IApd19Tilsz ANEN NI uABIANUNNIT 0IRDN13ABUALDIAD chemotaxis
IRE opsonin
. = I o @ o w dy A =
4. Complement deficiency —AouwamUNNUNLIMdAY Tumsn e lsn Wolin13A3
a S o 99 s A & Y g v w A A P
Apunamunzi IMwaaie lsauan nionsgduly phagocytes TUAMUFD 15 1AATU M5ua
dmtlsznevladiudszneunilarsevatedlu dwwaliisenme iawsai daduandaenla
1 = a a

GRANTIEEGUIR

Deficiency of complement components

#1919 components A19) (C1,C4 Az C2)  aawalimsmda immune complex tha'ld
13i@v11 193 immune complex tHaoun tage1ah 1inalsndw  muunla’ 19U SLE like disease

Y
%39 glomerulonephritis 9119 C3 P IMIAATOUDY H191A component 1189 11U C5-C9 LAz
Y Y Y

components 1 alternative pathway %3ﬁ11ﬁﬁﬂﬁ@]ﬂﬁﬂ“ﬁ1ﬂ@ﬂﬂ TaoII¥e Neisseria spp

1 <3 T % ' @
aem"lmmumsmm Cc9 aﬂmﬁmuﬂ“luﬁwaﬂiwuumuﬂ
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Deficiency of control proteins
o 4 o < [ a ' a
szuunounamunimsauauie linsheiulyldedelng luwnviedeenuly
dy o = a 9 = a aa d? o = 1 dy < 1 Y
msmuguiiodeTUsaurateria  SmnlianuralnamevunyTsfumard  Avzdanald
[ A a ] o a 1
szAuApNNAMUNAALNA 1A 15U M5IA C1 inhibitor 1 117 C1 gnnszduinninu 1l Tae lifing
[ ua/‘ 1 9 [ = 4 c'. gy dy Y = d’ .
dutidawaldszavneunamunandias auldaadoldie wazlioinsuiuilosnin vasodilate
1 a A 4
effect Y04 C2 fragment 15U 1350 hereditary angioedema  ANuAalnannyluszUUADUNAMUN
a s (A A A o a 1 o n Y3 Y o 3 =< 9 A ad
prmanniilsmaanas ieliszauinaua awlylan1a duinlumsasindedeudonisng
A [ [ = Jd o Y Ja . . . . 1 @
nmuzay miasvinszauneunamuii 1a1ae1933 radial immunodiffusion #31N13A57930

MIMNUVIABUNAUN 11 1A82T CH50

Factor X [a aa—

— Factor V1la v
>‘ i Tazsne Factor "-‘_

Factor IXa

W el ci . ) { Prothrombin}

Fibnnogen
Fastor [a
s

X173 Fibnn
Factor Xla Wit o

Protein S deficiency is a genetic frait that predisposes one to the formation of venous
clots. Protein 5 deficiency was first described in 1984,

NINAN 8 LEAY Protein S Deficiency

Y o

uni 2 myngnnayanandilymguawineiuanuralndvesgiauiy iy

a

o

UUANT 93(Immunodeficiency)



v 9
manenayanantilyiguaimn 2 11 9y oANAY

Secondary immunodeficiency

Y

.. 1 Y a a9 ] A l =)
1. m’;znimmms (Malnutrition) ﬂﬂiﬁlﬂﬂ{]mﬂll UUNNTD 1109915 19MevIa TUsAU

[ A P 9 ' 1 IS g = [
LLﬁSWaQQTHLW@GlGD'GluﬂTiﬁﬁNﬁ’Juﬂigﬂ'ﬁ)‘U@]N"] VoITTVVNNANNY Uann TUsANLAZ NaIY

Y Q
19

9 o 2 a a g3 = a9 14
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Y o 1 A '
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2. 0218718 (Renal failure) hlinan1zgl

= I Y o Y = 1 Ao o Ay o Qs: o a
Tsau131d i ldlimsgaudediulsznonidiny, vesszuugiduiu uennniudawudni

[

FVA =1 u'.: d' ay a ] 4
Athelanelimsnasasinaszuugiquinatiariusad

a dy A o Y ay o 1 di’ a A Y 1 Y o 1
3. NMIAALYD ‘]/I‘]/Iﬂ’l’i{]ﬂﬂhﬂl!ﬂﬂWi@\‘l L"]f’f]IiﬂWﬁ181“]11!@!,3&]&"1]']’(35']\1ﬂ1EJLLﬁ’J§J1!i]$‘]JﬁE]fJ

a [ %

9 d’ Yo o [} Y [ dy A Y Aa a gy 1 ~ o
Auiie s iuamsoegson ld lusame wehine liinagiduiuunnsesiuyud

GRELIGE]
=

A

SinnuAngano HIV
a 1 a o Y ayY o (] c?;l dyw (] 1 o NG
4. guanaa wunenanaain Igiiduiueouue netids lumidainiuwalagaswin

a A & =< a a o A 9 a
YUANAALDN ‘Hiatﬂuwa%mmﬁ@ﬂmnmmiNﬂﬂﬂﬂemummﬂmﬂ‘lmuﬁwm

Yy v Y U

i'niﬂi'J“l]‘l.]i%!ﬁ‘uﬂ’31N‘lJﬂ‘INi'ﬂﬁﬂlﬂﬂﬁzﬂﬂi‘]ﬁﬂuﬂuﬂTl—!ﬂN”]

Q

a

msnsvlsziiumanuiadndludiasdoiniiulsagii

[

Auiuunwie i Tagnsning
k4 E2
U52UN13911 NUUBINITLVY Innate Immunity L8 Specific Immunity N9 1ua2u Humoral 1ag
9
Cellular Immunity M30529U52iiiudeh neludgunmuazidalsna

M15199 1 38M35n5291U520 UMM uvess sy iANA Y Humoral Immunity

u Q

TEST COMMENT

Humoral Immunity
1. Immunoglobulin survey (serum protein 1. General assessment of B-cell function
electrophoresis, Ig quantitation, immunofixation,

electrophoresis, IgG subclass levels)

2. Isohemagglutinatin titer (anti-A, anti-B) 2. General indicator of IgM production

3. Titers before and after immunization with a 3. Demonstrates the in vivo ability to respond to
specific vaccine (tetanus toxoid, PneumovaxTM, | a known antigen (tests both the afferent and

typhoid-paratyphoid) efferent loops of B-cell function)
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M13190 1 (910) A5MIAT19Us2UMINMOUVeIs2UUYNANAY Humoral Immunity

TEST

COMMENT

4. B-cell enumeration by flow cytometry (CD19)

4. Measures the number of circulating B cell
(normally 10% to 20% of the total peripheral

blood lymphocytes)

5. Biopsy of bone marrow, lymph node, or gut

5. Assessment of the presence and/or location of

lymphocytes (germinal centers, plasma cells)

A13199 2 ABMsasdsziumstinuuesszuugidunu Cell-Mediated Immunity

TEST

COMMENT

Cell-Mediated Immunity

1. Peripheral lymphocyte count and morphology

1. General assessment of T-cell presence
(normally 80% to 90% of total blood

lymphocytes)

2. T-cell enumeration by flow cytometry (CD3)

2. Measures the total number of T cells in the

peripheral blood (normally, >1200 cells/L)

3. Enumeration of T-cell subsets (CD4, CDS8) by

flow cytometry

3. The CD4/CDS ratio is usually 2:1

4. Delayed hypersensitivity skin testing to recall
antigens (PPD, histoplasmin, trichophytin,

Candida, mumps, streptokinase-streptodornase)

4. Assessment of the in vivo ability of T cells to
respond to a previously encountered antigen

(tests the efferent loop of T-cell function)

5. Dinitrochlorobenzene skin (DNCB)

sensitization

5. Assessment of the in vivo function of T cells
to respond to a newly encountered antigen (tests
aboth the afferent and efferent loops of T-cell

function)

6. Measurement of lymphokine production

6. Assessment of the T-cell ability to secrete

lymphokines

7. Biopsy of lymph node

7. Assessment of the presence of T cells in

thymus- dependent areas
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TEST COMMENT
Phagocytosis
1. NBT test 1. Test for respiratory burst
2. Phagocytosis assay 2. Assessment of phagocytic activity
3. Chemotaxis assay 3. Test for ability of PMN to response to
chemotactic factor
Complement 1. Determine level of complement
Complement level (Radial Immunodiffusion)
2. CH50 2. Assessment of complement activity
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OPPORTUNISTIC INFECTIONS

Bacteria Protozoa

Mycobacterium virum-intracellular Pneumocystis carinii

Mycobacterium kansasii Toxoplasma gondii

Mycobacterium tuberculosis Cryptoporidium species

Salmonella species Isospora belli

Viruses Fungi

Cytomegalovirus Candida albicans

Herpes simplex virus Coccidioides immitis
Histoplasma capsulatum
Cryptococcus neoformans

NEOPLASMS

Kaposi’s sarcoma

Burkitt-like lymphoma

Undifferentiated non-Hodgkin's lymphoma
Invasive cervical cancer

Central nervous system lymphoma
Peripheral organ lymphoma
Immunoblastic sarcoma

Lymphocytic preleukemia
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