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Unusual Infections and Immune Dysregulation:
When to Worry About Inborn Errors of Immunity

USAs1 gsnmucauun

dgnuudvn:iAUAUNaUsaducnida (sdauguni)
AmggilAuiuRaUsnALAi e (yiaUgunll) 38 inbom errors of immunity (IEls) lANEeAI
primary immunodeficiencies (PID) sznausengulsadainannsnaneiusesiu laHiasAntauly
526U 3Tun (genomic variant) Wiawiansnaneiusiameluioidonnsdmmesiumedilslvwadduiug
(somatic variant) dssalsifianuiiausnAvesnsiwuveawadiiietesiussuunliduiu viliead
th 9 lianusaaunduwedivsnild visldwuiuaiinsiauiiiausnall dduiideradunisinau
fitfora (Loss-of function variant: LOF variant) vaeannTuninanizUnd (gain-of function variant: GOF

variant)'

[

auainsaiua:n1svuunnduuavnd:aidAuAuNaUsaducnida (sda
Jguni)

wiiwraznqulsngesves IEls axfiowlungulsavnenn (rare diseases) wikilosainauinami

YaunAlLlAEN1INTIENTAUGNIIUASENI next generation sequencing (NGS) vilydinsAunuaAy
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AnusnAmaiugnssuiduanngues IEls innfafeu 500 8u' vinlinnugnsauynlsaved IEls egiuseano

11w 1,200 Aw?

ludrunisdwunngulsa IEls NldiusgraunsratsluseduuuIvi (nternational Union of

Y o

Immunological Societies classification, 1UIS) wusnusiiaveagiauiuiisianuiinusnd laidrandulu

[ Ay v da

druveaiiauiuiilinudinda (innate immunity) ¥38 QRANAUALA

Y

PUUNNBNAY (adaptive immunity)

lngannenansatgn (UIS T w.a. 2565)" wialungulsagesnaun 10 ngulsa Tumsnd 1 wanade

naulsngeguazanuzaInsanziasinddlunsazngulse

P ° i Y aa ~ = ' '
M19°9% 1 ﬂﬂiﬂ?LLUﬂﬂ@MIﬁﬂ IEls LLagaﬂmea’]ﬂqiLQ‘quWWﬂ?ﬁuﬂﬂQLLmagﬂqﬂiﬁﬂ

ngulsn

(Y o =8 = 1 1
anwmxmmuewwmmsunmLmaanaﬂiﬂ IEls

azalidufivunwsasinu T wae B Auln-

loé (immunodeficiencies affecting

cellular and humoral immunity)

Aregrangulsa laua

- Severe combined immunodeficiency
(SCID)

- Digeorge syndrome

- Al uuafide Wen uazlusTada sghaguusauasnszane
Tunaneeay (disseminated), Andoaselona ldun Cyto-
megalovirus, Herpesvirus, Mycobacteria, Candida spp.,
Aspergillus spp., Toxoplasmosis, Pneumocystis jirovecii,
Cryptosporidium spp.,

[

- ANaTNALNERRARBINNNITRAIPTUTTANTIneaUNNRT WU
BCG vaccine, OPV vaccine, rotavirus vaccine
- AameRulatRAYIINeITIn, 539519 eliiny BCG scar,

wnasglanlinuinvesraulngda

AMEgRAuAUUNNWIBIAIU T uae B
aulvlled Fefinnufinusniluaieaziu
394028 (combined immunodeficiencies
with syndromic features)
fag1engulsa laun

- Wiskott-Aldrich syndrome

- Ataxia telangietasia

- Hyper IgE syndrome (HIE)

- fimshndeuuuludnvardnedu saufuwihnRnusna way/vse
non-immunological features 3u 9 loun vuindsegian
(microcephaly), nszgniiAuAAUINR WU nsEQnIind1e nTEan
dunasiiagu (scoliosis), L‘ﬁaﬂiz@ﬂmmﬂdmsﬂa (osteopetrosis),
anwasNURAUINA Wiy Wuﬁwqum%’mdwsﬂa, PRI,
naaldenmuazidensendte, ﬁ?‘iuqﬁuﬁﬂmﬁﬁ'mﬁ’mnz
ichthyosis, dA1uRAUINANINSZUUUTZAIY WU cerebella

ataxia, oculocutaneous telangiectasia WHudu

amzgiduiuunniasdnu B aulwled
= a
&
v

b4 s g = a =
%I Qunuvrmu'naaﬂ/l,l,aumvaﬂ
(predominantly antibody deficien-

cies) firagangalsa laun

- aﬂﬁjaﬂ&jm encapsulated bacteria laln Streptococcus spp.,
Haemophilus spp. BainvilitinnsAneusnumaiumela
NduvULazaIlan 91 9 Inesinlgharuuninagsnwme nie

919sdlaeUfTuenavasnianiiiosnwl wielin1sAnlte
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M13199 1 M3duunngulse Els uazdnvuzonsiangnnalsinfusazngulse (se)

ngulsn

Y o 8 = ' '
aﬂﬂmgaqﬂqiLQquﬂﬂQiUﬂﬂﬂLLﬁﬁSﬂq&lTﬁﬂ IEls

- X-linked/ autosomal recessive
agammaglobulinemia

- Common variable immunodeficiency
(CVID)

- 1gG subclass deficiency

- Specific antibody deficiency (SAD)

- Selective IgA deficiency

- Transient hypogammasglobulinemia

of infancy (THI)

JULSY WU Fanszuaiion viseRnaldEoiNaNRY MTe
LNINSElUND TN DY Wi Anweinde
U a 494' A ¥ a a [ [
- fUrgeniaenseneldueudveddunalnudnlunisdesiv
woelsa laun Mycoplasma pneumoniae, Giardia lamblia,
Campylobacter spp., Salmonella spp., enterovirus, norovirus
LUUIANANTSAN8LARIL UL DS
- fNat19AB99In OPV vaccine M38n31 vaccine-associated

paralytic polio (VAPP)

o

n1azgiifuiuunwIasninlinisnau

v a

auaneiAuiuiaeuly (diseases

of immune dysregulation)

LY o 1

\WunngiifimnuinunAvesnismuauszuuniduiu fegangy
15 lawn

(1) Autoimmune polyendocrinopathy with candidiasis and
ectodermal dystrophy (APECED) LAnainnisnaneiuguesdiu
AIRE Bsaialusiudie autoimmune regulator yivithiimauguns
uwanIanveY self-antigen Tusioulvida danudAgynanszuauns
negative selection ﬁ'ﬁﬂi’uéﬂwkﬂﬁ%ﬂ%ﬁmmiﬁuaﬂiﬂ auto-
immune diseases Tunany q 9dv1z dnwazeInsdAyvedlsa
laun miam%ai’]ﬁt.:lmﬁau (chronic mucocutaneous candi-
diasis %58 CMC), Tn13 hypoparathyroidism, adrenal insuffi-
ciency #3© cytopenias 31nN1I% autoimmune disease

(2) X-linked lymphoproliferative syndrome \Dunngiiinen
nsnanewuguesBuiiainslusiu SLAM- associated protein (SAP)
%ﬂﬁwﬁzyﬁiamiﬁwmsum natural killer (NK), T, wag B cells ¥l
fthodesiomaianisindelimnnninng lasany Epstein-
Barr virus (EBV) 81n1svesgUae laun n13iianig hemophago-
cytic lymphohistiocytosis 738 infectious mononucleosis 8819
Juuse vieflszduLoufuefinn wie EBV associated B cell
lymphoma mwé’wmmﬁamﬁa EBV

(3) Primary hemophagocytic lymphohistiocytosis (HLH) ;jﬂw
fimsnaneiuduesduunengy wWu 8u perforin vilvisianuiaung
Y0eN1svUTsITaLladenu1Ingl NK cells uay cytotoxic T
cells vilsanolasalsiendung uenanilusenmeitasania
msvhauiiinnidulivesgadualasre anisduiudndenuns
fiuniuAnnaz hemophagocytosis 9E1ITULTIALAN AT OS]

v & o
N13NaULUULN
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M13199 1 M3duunngulse Els uazdnvuzonsiangnnalsinfusazngulse (se)

ngulsn

Y o 8 = ' '
anwmsmmiquzmmiunmLmaanaﬂiﬂ IEls

AMERANAUUNNIIVRIAANEY
wulaswia (congenital defects of
phagocytes) Aaagnengulsalaun

- Chronic granulomatous disease (CGD)

- Leukocyte adhesion deficiency (LAD)

(1) Qﬂ’s&m&jﬂﬁﬂ chronic granulomatous disorders $inu1FENTT
a & da o 9 Ay Y a & 4
AALYDVININUILUUYT € Tlnussiefoiznely Aaleusauuu
necrotizing pneumonia ﬁaamﬁaﬁﬂixaﬂmﬂﬁamju catalase
positive microorganisms #78€1391W Staphylococcus spp.,
Klebsiella spp., Serratia spp., Pseudomonas spp., Aspersillus
spp., Candida spp., Burkholderia cepacia, Mycobacterium
tuberculosis \Judu uaﬂmnﬁﬁﬂwawﬁ granulomas ey
pivazlusienie dnmzalddniautess (inflammatory bowel
disease) wiaadunaluundu q me 9

(2) fUheniinTe migratory defect vadwaanguulaInIg vise
Fen11n1g leukocyte adhesion deficiency (LAD) sinunsae

a dy ] g a wa A ¥ v A

NNAALTRDUDYYT € mﬁmﬂiz’mmaama‘wqmmaqmq 1 U
uazluamedImsoLnalifa Welwizideanudn § persistent

leukocytosis waz persistent neutrophilia Tutafilaidonsueans

YINNSAALD
a Yy L 1 v a Yy L L% 1 U v U
AEpiAuAuUNWIaIRUNNANAY og1angulsnlaun

wanLla (defects in intrinsic and

innate immunity)

(1) ndquiifionnsuansiaenisindesimeuisdan 9 iud
Streptococcus pneumoniae, Staphylococcus aureus, Pseudo-
monas aeruginosa BYNTUKII WU HBIN1THAAUY meningitis,
sepsis, osteomyelitis Tnefiflldsmsolifily \AinaINMINanenug

Ypaguineidesnunsasdiunisluwaswulasnia lawn

(/A7)

v

naulaana IRAKA, Mydss s
@) ﬂa;mm’sz Mendelian susceptibility to mycobacterial disease
(MSMD) \Ana1nnisnanefiuguesduiiiieadeady IL-12/IFN
gamma pathway %ﬂLﬂuizwqﬁﬁuﬁwmi’wmaﬁmauauawia
msfnideitondbegmelumad (intracellular organisms) lagianz
Mycobacterium species Wag Salmonella spp. Q’ﬂw%ﬁmm
L?IIENG]'amiam‘?}’aﬂiju low virulent/atypical mycobacteria %39
finsindeannnislasuiadu BCG Winnme osteomyelitis w3e
disseminated infection (Rndouuuunsnszans) arzmaiiin
nMsnanenuguessulunguluana IFNGRL, IFNGR2, IL12Rp40
(IL-12 waw 1L-23) udfu uenanilithedensfinde Mycobac-
terium tuberculosis wuusn 9 viselhinevaussonIsshw i

AsAle
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M13199 1 n1s3sunngalsn IEls wazdnvazainsanznnasiindausazngulsa (se)

ngulsn

Y = = = ' '
an‘lﬂmzmmsmwwwmiunmLmaanaﬂiﬂ IEls

Ay o ' a0 g va
ﬂqqgguﬂuﬂu‘UﬂWia\‘]WVI'ﬂ%Lﬂﬂﬂqi
dnLeugalinUIn@ (autoinflammatory

diseases)

Jungulsafiinainnisnaneiuguesduiiendesiunmsmevaues

v

N4 innate immune system MlnUleiinsoniau lawn ﬁl‘i’f@ﬂ

Y
' v
aa ' o

Wu 9 e 9 (periodic fever) ffiu soudnndosln wionaz
serositis IilonTIaLdenagnuUANITSNLEY ESR uay CRP g4 I
LildiAnannsinide ensdnandniiatulasliffnsedu
mwﬁﬁmaiﬂuﬂduﬁ oA familial mediterranean fever (FMF),
TNF receptor-associated periodic syndrome (TRAPS), inherited
hyperimmunoglobulinemia D with periodic fever syndrome
(HIDS), Blau’s syndrome, pyogenic arthritis, pyoderma gan-
grenosum and acne syndrome (PAPA) usiu UNULIADINTT
anaduiusiuladunseduuisedin wu anudu Tiwn ngueinis

=

fiZoni cryopyrin-associated periodic syndromes (CAPS)

[ 1

ay P
amegliduiuUnwIasvaslushiu

=l s

ADUNALUUR

(complement deficiencies)

(1) AaLwengy encapsulated bacteria il Streptococcus spp.,

Haemophilus spp. @sinvinlminnisameuinamaiumela

WadmUukardINaN AnldinssuaidenvIefntaTueviuaues
A ' a o d'  a & v ow

wsadinsunsnszaelufioToazdu wu Aatednde

(2) fnwe Neisseria spp. 1)

(3) #n1z autoimmunity, lupus-like diseases N191N15UaARAILIN

FUUTIAUGAN

mazlunszgnuanses

(bone marrow failure)

Aplastic anemia

N17% Phenocopies of inborn errors

of immunity

Uszneusengulsaiidoinisadiendaiu IEls udlimunisnaneiiug
vesdufiieadodluseauiluy (genomic mutation) Téun

(1) amgiinanmsnaneiusiamzluuiawad (somatic muta-
tion) Tneflwadduund sndegaitu s autoimmune lympho-
proliferative syndrome (ALPS) @aiinannnisnanetuguesdiu
TNFRSF6 Gavimiiiilunismuesinszuauns lymphocyte apop-
tosis lidUagazinisnareiugluseduilunvsaiamesuiaugad
faefionsuanindneadeiu ndnie dreuimdesuasiuiule

flaniain lymphoma wag autoimmune disease laganin
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= =2

M13199 1 M3duunngulse Els uazdnvuzonsiangnnalsinfusazngulse (se)

ngulsa anwauzaINsawziadsintausazngulsa IEls

AN Phenocopies of inborn errors | Auusni n1slinisidadegtaslunguil vildlnenisnsaanud
of immunity (@) nagugvasudinarnanizuingusad taun alpha/beta
double-negative T (DNT) cells Tnei cell Su ¢ Lifinsnaneug
YITUAINAT

(2) nmzn133l autoantibodies #io cytokine A4 & BAFIOLNNLT
A1 adult-onset immunodeficiency with susceptibility to
mycobacteria tina1nA158 autoantibody #® IFN gamma Q’ﬂaa
7ifl autoantibody #io IL-6 fensuansrdteadaiunnig hyper
IgE syndrome Baifinainnisnaneuguesdu STAT3 Gsairalusiu
transcription factor STAT6 fiAgndestunisdsdayaaes IL-6
;:J:‘lhaﬁﬁ autoantibody #® GM-CSF 919tAnN17% pulmonary
alveolar proteinosis (PAP) Wag cryptococcal meningitis

WHudu

(BeuSedlay He. wey.u3AT1 gsmuduuy TuTadeyanienansensde 1, 4)

21Msuaavinlsavdsnid:nidAunurausndudnia (siauguni)

amsuansveIn1z IEls anduluwivesnsfindiefisuusviovsefinUn (infection-related)

v

Wesnngliduiulunistesiudelsainnulianas wisanauanteenludnuvasgifuiunavaussluiu

Y Y

(immune dysregulation) viliAne1n1svedlsagiui Tsauiniisdales (autoimmune disease) A1g
lymphoproliferation 712 autoinflammation sawvislsanziSals Inelupuldauieadustaiionnisuans

MILUU infection-related wag immune dysregulation 16 lidndudesionnsuanafiosiulasunils

L dl o/

v aa 3-5 b4 1
VAEIUNAVDIDINITNNAAUNNIAAITAEEN1IL |ElS 1(91LLﬂ

1. NMsAnWaNRAUNA na1Ae

14
o

- MsAnwanuAiiGeiatuen 9 Uesnifinisandulutevesitie) lewinnsieu

v o

vosfiduiudnisimuilumuens duiunmsfndertinfeiuluinusasie Jsfinumneunnsniu Ty

q

Wnengtieandi 1 Pndewdinfiraennouiinug e1afiwesitulin (oral thrush) FafieiduGesund Tuvasd
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WesThunludnlaty e13agsessindennizglAuiuunnsewnniy wenantl AIsAIsANTINAUNTIY
WINgeNduY o My Mot Wnenateenin 5 U wiawnilluaaudsunnseu o1afnelsaiiviasiu
meladiusulang 6-10 ATwol lnausdazaaliennisussun 1-2 §Uai uenaini Tudngevund anud

Tunshaerdneezningnou Wusu

-+ MSAAWRNTULITININNTIMLNATY Moy Iavuauasdniay, Aaefinszan (osteo-

. a & v = Y] N A A o
myelitis), Anlinnszualdon, Jondniau wieiivussioiuizaglu (deep seated abscess)

- dngunsndauainnisiaie e flieniinsiae ivtunatuuudeundunas

fiameunsndeuulnssnnydniau (mastoiditis)

. aﬂlf?}lamﬂié}mﬂ U Pneumocystis jirovecii, Chromobacterium violaceum, ﬁL%’E]’iﬂu
Unviedieniifude q wietnwilimelden fadeyn (warts) vie wadman (molluscum) wuy
hiuazdnvmelden AndsludnuarfiGonit invasive pneumococcal disease (IPD) ndnfie Anie
wuAfiBenau Streptococcus pneumoniae feliAnnmzieruauesdniay wieRndodnnssuaden

faws 2 asstuly Tudinenguinndi 2 Yauly

Y

] 1 g 14 ¥ = o A 1 1 ¥ = z
. 134mauauamamiinmmElmmuagasuwwLﬁvaﬂai'iﬂlmammuagmwuu

- AaeaInnshiiaguriiadainwuugaunias (lived attenuated vaccine) u dissemi-
nated BCGosis, vaccine-associated paralytic polio paralysis (VAPP) a1nnislasuiadulualedidin

1 o w A a d‘" Y v A e a aaa 1 o w I ¥
WUUBaUNAY MiseRneannsiasuindulsivdaiidinuuusaunias iWumu

v

2. ATRNUANURAUNFIINNANIINTIINWBIUFURANTVRITEUUNRANAY WU persistent

lymphopenia, neutropenia, thrombocytopenia #3® hypogammaglobulinemia

3. fusedRauluasauaiiinzgiiduiurnUsnAwdite vieldeTinduwsongtos way/v3e
fiusgidmaeamsnimeluassdvesauluaseunids mndnuseiinuhinsudenuluniinIag @ (con-

. . P~ a = a ad a v . &
sanguineous family) azillonatinlsaiANuRnUNAILANAINEUADY (autosomal recessive) UNTUU

[

4. fnrsuansuanmileszuuniiduiu (non-immunologic features) fdlafiulsa

v Aa 4 =

piduiuRnusnAwdriuie Wy Rediln feaduFess lunmegiduiuunndesdu T Fulnles, Wuuna
waunavnadinIndlagldidunues vieasievgatiiuniteny 1 weu lune leukocyte adhesion
deficiency, idnwauzntnRinUsng (dysmorphic face) way/vas lspnladausnuandn Tuniz 22q11
deletion syndrome Wag trisomy 21, #599WU scleral telangiectasias 591U ataxia N1 ataxia

telangiectasia Dudu
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5. 2MNTUAAINATUHYIAULEY (autoimmune diseases) NAVTEIHEAE IEls

« AMg autoimmune cytopenia MiANRAUINALUKAY cell lineage (Evan syndrome)

saumnslunsfinlinouaussion1ssnYININITFIY

.« AMg autoimmune endocrinopathies AdaNuAnUsNAvoIReulSiowaYla JUsEIR

avlunsaunsitionnisadneiu viee nsinTudusiricusnuesTin

« fln12z SLE w¥a connective tissue disease dausidin tngludndvsaziiuuliudanmy
NN IEls InNNINANEVDS vivelivse Tiauluasauasandu SLE

« n19% non-malignant lymphoproliferation Im&ﬁ@ﬂwﬁm’w cytopenia UMY 130
fuszifauluaseunsilionnisadienu

. A"y sarcoidosis-like Na@1IA® & granuloma AN TBILANN § uenwlieanUen Tauvelid

9INIUARIDUYBILIA sarcoidosis
- Early-onset inflammatory bowel diseases lngiionsiinneusiy 5 U

+ Early-onset vasculitis (polyarteritis nodosa (PAN)-like)

6. 2MTUAAIMLIANIUA NATEHEATE IEls laun

. ﬁugﬁuﬁﬁmﬁa (eczema) GuLARIINMSTIOUEN 2 DU AuULTIAzaNAILTIH) AiVpld
anaflenisuansdu 9 sausae Taun ﬁuﬁqum{h (delayed primary teeth shedding)
wihaniaUsni nanfe Bantmeiunit (coarse face) aynning dnsegndundnn
(scoliosis) %ﬂwuhﬂﬁjiﬂiﬂ hyper IgE syndrome fignevaanisBuau (autosormal dominant
hyper IgE syndrome) #NWU eczema $aAUAIE enteropathy 819vilwasden1ig
immune dysregulation, polyendocrinopathy, enteropathy X-linked (IPEX) syndrome
sy

« AMEMWAY (erythroderma) FRnTusausiraamsn e1awuly Omenn syndrome @91y
Tsafifinnugiduduiinusnaishu T was B Aulwlest, o19musandunssl bamboo hair lu
15A Netherton syndrome, Iuﬁﬂwwﬂuﬁﬁmw 22q11 deletion syndrome dunils

219N UINdl erythroderma 19

< . = Y o [ 2N a I3 a
7. 2MM1suanmMelsANese (malignancy) NAsasdene IEls laun frefiugsmatsvin
TuAufeau wag/vielivsyinauluasauasiloIn1suansuesn1iz immune dysregulation %3oil

ASAARBNRAUTNRAIUANEITIIAU
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Ms3tiodsuenlsavovnd:3uniioINsuaavad1ondvaiu IEls

pInsuansiinanludaduyliunmdaisindaniag IEls eg1alsiniu n1gdu q Minerdeaiunis

nuvesssuuglANiY viieruRaUInRlueTeiwdy 9 91aten1suaniaaieniaiu IEls ta fegau

q

1. azaliduiuunwsassiianAendl (secondary immunodeficiency) vwieds N5

v q

Y @

piifufuvassnemaciiosnndadunieuen loun

- A1IBVINAITBINIS (protein calorie malnutrition) m’sm’m%mﬁul,l,awjﬁm (vitamin A,

zinc)
- Infectious diseases (HIV, Epstein Barr virus, cytomegalovirus)
- Immunosuppressive therapies and radiation
- Malignancies and other infiltrative diseases (leukemia, lymphomas, metastatic cancer)

- Protein-losing disorders ﬁﬂﬁgiyl,?m immunoglobulin MslanseM AU A9EIs

19 nephrotic syndrome, protein-losing enteropathy, intestinal lymphangiectasia

[

2. anazdunlilyanuiiaunfivasssuugiiduiy (non-immunological causes)

2.1 wnunideeraiivadeidesusadnesiuaqe lufenisnuas early childhood seuu
niAuAusTuUTRullfud dregreiu seAu 1862 antibody Fuluneufivedndnlunisnevaussse
polysaccharide encapsulated organisms U pneumococcus ziauLaNTlUY81g 2-5 U 550U IgA

level Fadugdidumusien1sinousnnidoyasimuniuiivaieny 10 U dsludnianisenafindelddey

Y 9

' =3

ninanlansedve) wnUndlutiseny 0-5 Yusn o1vfadenmuiumelald 6-8 asasied lasanie

o

o

Tutnggruvsegguun wniily day care wieilagludasisizey (school age) wialiUsziRduna
ATUUYS AUBluNTAnER LTI 10-12 ASweT

2.2 arzgiuimaiumela anealiuivihliiAa chronic inflammation vemadumela
ilvidelsaanunsaiingsanieladiedu gUiedninsiaweiuduluisvdouggnia wu ¥egany
wioganun ieilusyRnseuasavseusy TRtuesndug il

2.3 AnuiaUInAveLlATeas1anIan1119IuYesededrlusnanie (anatomical and
functional abnormalities) faagnau

- anuiaUsnAvedlassaiiauaznsinnuvemasnaukazUan [Wuamsueslenfinie

91 9) 19 feegaiu tracheoesophageal fistula, tracheobronchial foreign bodies, cystic

fibrosis, immotile cilia disease WWudu
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Aa A

- Congenital heart disease Tunguifiidenlunivanuntu ludnanmmilsvesUanfinge
41 9 19

- aznsalvadau (gastro-esophageal reflux disorder)

UUONMYNISAVASIVNIVHDVUHUAMSAUADTAUAULALUDINVMSSAL
Isn IEls Awulauoy

NUseifuaznsiasianevetie dnagyhlmnsliwuimidunisdmsiaiiudiunaiesu jus

1%
(% v A

nsauniiduiy Tuunengulse duieenalanisidadedesrunazunndanunsadadulalinissnwiuuy

andusazimnduiididu nglidessenansiaiiadonisnareiuguesasiugnssudonsldinaiuiy

Y '

1599 2 wansduztlunnsan TN segeunwisslJuRn1snegifuiuvesusasngulsagey IEls

Waga1sNd 3 wansAkuztlun1sdwmianismaaeunavissuJuRnsmneginuiuresdaznagulsnges

Y 9

Els

LY

A19199 2 WIeNsanTIanIaviBIUfuRn1smen ANy

ngulsn N3R5 UBIAY n1snsIaTIgudouty

Predominantly 1.Serum immunoglobulin levels: IgG, | 1.B-cell phenotyping for naive and
antibody deficiencies| IgM, IgA and IgE levels compared | memory B cell enumeration

to age-matched controls 2. Immunoblot or flow cytometric
2.Serum 1gG subclasses (restricted | analysis for protein expression

utility) according to the related gene defects
3.Natural antibodies (e.g. isohemag- | e.g. BTK expression in monocytes (XLA),

glutinins) CD40L/ CD40 expression (CD40L and
4.Specific antibody responses to CD40 deficiency)

protein antigen (e.g. tetanus,

diphtheria) or polysaccharide anti-

gen (23-serotype pneumococcal,

salmonella polysaccharide)
5.Lymphocyte enumeration for B

lymphocyte numbers
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Y

A131991 2 UWUIMINITAINTIINVBIUJURNI SRR (s0)

ngulsn

15957 UD AU

a o =1
N15ASINYULDUVY

Immunodeficiencies
affecting cellular and

humoral immunity

1.CBC with differential counts for
absolute lymphocyte counts

2.Chest x-ray to identify any
structural abnormalities such as
an absent thymus gland

3.Lymphocyte enumeration
including T-cell, B-cell, and NK cell

numbers

1 Extended T-cell phenotyping for evalua-
tion of naive and memory T cell
numbers

2.Mitogen and antigen-specific lympho-
cyte proliferation test

3.Evaluation for possibly maternal T-cell
engraftment

4.In vitro cytokine production

5.Enzyme assays to measure adenosine
deaminase

6.T cell receptor excision circles (TRECs)
assay

7.VBTCR repertoire immunophenotyping

8.Th17 enumeration

9. Radiosensitivity testing

Immunodeficiencies
affecting NK and NKT

lymphocytes

NK/NKT cell immunophenotyping
(CD3, CD16, CD56)

1.NK cytotoxicity assays measuring markers
of cell death such as release of radio-
labeled chromium or flow cytometric

analysis of markers of apoptosis (e.g.

annexin V, 7-ADD)

2.Expanded NK/NKT cell immunopheno-
typing (e.g. KIRs, NKG2D)

1. Degranulation assay quantifying cell
surface CD107a expression, the pres-
ence of the intracellular cytotoxic
proteins (e.g. perforin/ granzyme)

2.NK ADCC activity assay

3.NK cytokine production (TNF-alpha
and IFN-gamma using ELISA or
ELISPOT assay




Unusual Infections and Immune Dysregulation: When to Worry About Inborn Errors of Immunity uSAs1 gsmucuuri

31

Y

A131991 2 UWUIMINITAINTIINVBIUJURNI SRR (s0)

ngulsn

15957 UD AU

a o =1
N15ASINYULDUVY

Congenital defects

1.CBC with differential counts for

1.Phagocyte cell immunophenotyping

of phagocytes absolute neutrophil counts (e.g. CD14, CD18, CD11a,b,c, CD15,
2.Serial CBC for cyclic neutropenia gp91phox)
3.Flow cytometric-based dihydrorho- | 2.Chemotaxis assay
damine-123 (DHR) assay for testing | 3.Bactericidal activity
NADPH+ oxidative activity or nitro
blue tetrazolium (NBT) assay
Complement C3, C4, CH50, AH50 Individual complement components
deficiencies evaluation including properdin, Factor B

and D, H-I

Defects in intrinsic

and innate immunity

None

1.Mendelian susceptibility to mycobacte-
rial diseases (MSMD) panel (e.g. flow
cytometry for surface protein expres-
sion of IL12R, IFNeammaR1, and
IFNgammaR2)

2.Toll-like receptor assay

Combined immuno-
deficiencies with

syndromic features

1.Chromosomal microarray
2.Karyotype

3.CBC with differential counts
4.Lymphocyte enumeration including

T-cell, B-cell, and NK cell numbers

None

Diseases of immune
dysregulation and
Autoinflammatory

diseases

1.CBC with differential counts

2.Lymphocyte enumeration
including T-cell, B-cell, and
NK cell numbers

3.Enumeration for double negative
T-cells

4.B-cell phenotyping

Regulatory T cells and Th17 enumeration

(BeuSedlay we. wey.u3AT1 gsmuduuy uTadeyannienansensdd 6, 7, 8)
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ngulsn mandan | wadausude nssnendu 9
(immuno- | (stem cell
globulin transplanta-
supplement) tion)
Predominantly Tof Taila ~ msvandssmsliiatuiiiinuuugeumdialy
antibody deficiencies Fuheuaaseun eniiu lunsalfdu selective IgA
deficiency, IsG subclass deficiency, THI @13l
- WeufTuglfaseusqumsinie
- oliuiTiuziiietostunishnide
(anti-microbial prophylaxis) Tuu1ansl
- % conjugated pneumococcal vaccine Iuéﬂw
7 specific antibody deficiency
Immunodeficiencies Taf 1o - vianidssnslitaduiifinuuuseutdaislugdas
affecting cellular and LAZATIUAT
humoral immunity - eufTuglfnseunqumsinide
- oliuftmsiedestunsinde (anti-micro-
bial prophylaxis W4 antibacterial agent, anti-fungal
agent, anti-viral agent) Tuvensal Tagawiz SCID
- mndndusesiidenviodiulsznovasiden asti
\Ju nonirradiated, CMV-negative blood products
Phagocytic defects laile 1o - vianideansliiaduhaddiauuugouds Toud
(CGD uaz | MMR vaccine fislugfthouaznsounis
LAD) |- Weuftugrliinsounqumsinde
- oliiufTiuzifiotostunishnide
(anti-microbial prophylaxis) Tuu19nsdi
- Fucose supplementation Tu LAD type Il
- Granulocyte transfusions: CGD
Complement No No - Iufturlvinseunqunsiinide
deficiencies - fsanla pneumococcal vaccine: €3, C4 deficiency

CGD, chronic granulomatous disease; CMV, cytomegalovirus; LAD, leukocyte adhesion deficiency; MMR, measles,

mumps and rubella; SCID, severe combined immunodeficiency; THI, transient hypogammaglobulinemia of infancy
(BeuSedlay we. way.u3AT1 gsmuiuul IuTndeyaniena1sesdd 9)




Unusual Infections and Immune Dysregulation: When to Worry About Inborn Errors of Immunity usAs1 gsmucuuri - 33

1DNA1SD VDV
1. Bousfiha A, Moundir A, Tangye SG, Picard C, Jeddane L, Al-Herz W, et al. The 2022 update of IUIS phenotypical

classification for human inborn errors of immunity. J Clin immunol 2022; 42: 1508-20.

2. Goudouris ES, Felix MMR, Kuschnir FC, Solé D. Malignancies in the inborn errors of immunity. Rev Assoc Med Bras
(1992) 2024, 70(Suppl 1): €20245104.

3. Thalhammer J, Kindle G, Nieters A, Rusch S, Seppanen MR, Fischer A, et al. Initial presenting manifestations in
16,486 patients with inborn errors of immunity include infections and noninfectious manifestations. J Allergy Clin
Immunol. 2021;148(5):1332-41. e5.

4. Mauracher AA, Gujer E, Bachmann LM, Gusewell S, Schmid JP. Patterns of immune dysregulation in primary

immunodeficiencies: a systematic review. J Allergy Clin Immunol 2021; 148: 1332-41.e5.

5. Smith KL, Dai D, Modi BP, Sara R, Garabedian E, Marsh RA, et al. Inborn errors of immunity associated with type
2 inflammation in the USIDNET registry. Front Immunol 2022; 13: 831279.

6. Paris K, Sorensen RU. Assessment and clinical interpretation of polysaccharide antibody responses. Annals of
Allergy, Asthma & Immunology. 2007; 99(5): 462-4.

7. Jirapongsananuruk O, Malech HL, Kuhns DB, Niemela JE, Brown MR, Anderson-Cohen M, et al. Diagnostic paradigm
for evaluation of male patients with chronic granulomatous disease, based on the dihydrorhodamine 123 assay.
J Allergy Clin Immunol 2003; 111: 374-9.

8. Oliveira JB, Notarangelo LD, Fleisher TA. Applications of flow cytometry for the study of primary immune
deficiencies. Curr Opin Allergy Clin Immunol 2008; 8: 499-509.

9. Perez E. Future of therapy for inborn errors of immunity. Clin Rev Allergy Immunol 2022; 63: 75-89.

s



	03n Unusual อ.นริศรา 20 Final

