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ANNUAY99198999N15NAEDU Dihydrorhodamine 123 lagltiasas BD FACSLyric
Tudszvnslne dwm3un153dadelsa Chronic Granulomatous Disease
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Tsm chronic granulomatous disease (CGD) Wuauunwiasmsgiiduiuussdaiiinanauinunives
woules] NADPH oxidase dsualisnsniglaianunsnadisansouyadasylutiag oxidative burst Fsnalnifiausuiy
ogislunsidndeuuaiiGeunsion iliimsfndetuaziiaunsylain (granuloma) Tuvanseoazvesineniy
ﬂ1514maawwmgmﬁsdwiumﬁﬁﬁaim CGD Ao lalglaslsndlu 123 (dihydrorhodamine 123; DHR assay) /2
wadelralelnuvidaduisinmg deuazianiligs maveasuiliuinislaefesjifinamaiusaduazony
1IN eI INg1RALAY AusLNNEAEATASTIINEIUIANILIUNTT 10 U uwalidiredsieaudeaignedsungy
Uszvnsing ﬂﬂiﬁﬂwﬂﬁﬁimqﬂixaqﬁl,ﬁaﬁmumﬁ'aaé’néwaamimaau DHR assay #84A389 BD FACSLyric d13u
T dunwmidlunisudanan1eiesuuiinas Taesiusiunanisnsiaiasiziaindiogrsaudnd §1uau 285 518
553190 WA 2562-2566 HANIIANWINUIN 2967198 (2.57-97.5" percentiles) va3rn stimulation index (SI) 8¢
Tuaag 105-304 AN5EFIUTBIANULUNITITOET (median fluorescence intensity; MFI) 984618819 unstimulated
oglutne 12-39 uazyeafieg1s PMA-stimulated aglurae 2,631-6,664 lagrwuad SI winiu 105 Faduaiidumis
2.5™ percentile 1uAn cut-off @mfunisudana WerSsufisudunguitae wuitnsvaaey DHR assay finila
100% waxAMUTINIZ 97.5% uonndsamusuiuuauiinnfveswanisnaaeuluddiedwasatuayuns
Fadelsa CGD lapgafiusednsam

Aandgy: lnlalaslsndiu 123, Chronic granulomatous disease, DHR assay

*Qﬁwuémé“ﬂ: nichakarn_ni@hotmail.com
Judda: 19 Sy 2568 Juiwdly: 4 wguniau 2569 UNABUFU: 5 NuNIAN 2569

361



Journal of the Medical Technologist Association of Thailand UNAIUITY
Volume 54 No. 2 August 2026 Original Article

Establishment of Reference Interval of Dihydrorhodamine 123 Assay Using the
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Abstract

Chronic granulomatous disease (CGD) is a primary immunodeficiency caused by defects in the NADPH
oxidase complex. This impairment inhibits the generation of reactive oxygen species (ROS) during the oxidative
burst, a process essential for eliminating bacterial and fungal pathogens. The main clinical features of the disease
are recurrent infections and granulomatous formation in various organs. The flow cytometric dihydrorhodamine
123 (DHR) assay is a standard method for evaluating oxidative burst activity and is widely utilized to support
CGD diagnosis. This method is rapid, simple to perform, and highly sensitive. In the Cellular and Molecular
Biology Laboratory, Department of Immunology, Faculty of Medicine Siriraj Hospital, the DHR assay has been
used as a diagnostic test for CGD for decade, however, reference values have not yet been established or
reported. This study aimed to establish reference values for DHR assay using the BD FACSLyric flow cytometry
to support accurate laboratory interpretation. Data were collected from 285 healthy individuals between 2019
to 2023. The reference interval (2.5"-97.5" percentiles) for the stimulation index (SI) ranged from 105 to 304.
The median fluorescence intensity (MFI) of unstimulated samples ranged from 12 to 39, while PMA-stimulated
samples ranged from 2,631 to 6,664. The SI cut-off value was defined as 105, corresponding to the 2. 5
percentile. Using this cut-off, the DHR assay demonstrated a sensitivity of 100% and a specificity of 97.5%.
Furthermore, abnormal DHR patterns have been observed in the patients, which effectively support the diag-
nosis of CGD.
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1. unin

13 chronic granulomatous disease (CGD) ¥neg/lungulsandAuiuunnsasUgugil (primary immunodefciency; PID)
ﬁﬁ’lLWﬂﬂﬂﬂﬁUﬂWi@Wﬂﬁ nicotinamide adenine dinucleotide phosphate (NADPH) oxidase complex Fadu
uleifinulugadifiaidonvvdanilnles (phagocyte) ilvilaiaunsnasng reactive oxygen species (ROS) T
nsvhaneadnuuafidouasitosidodunogniglumad dwsugatniiduawmindudouvafidenioitonyin
fiasraveulel catalase 1 Aspergillus spp., Staphylococcus aureus, Serratia marcescens, Burkholderia cepacia,

12 Tsailanansageneaiugnssule 2 LUy Ussnauiig Wuu X-
1-2)

Norcadia spp. Wa¢ Salmonella spp. WD
linked recessive wuldiuszanasosas 70 v0uUas CGD waruuy Autosomal recessive wuldiUssunasasaz 30
15a CGD Wulsaiinulgiios Imﬂﬁsﬂamuqﬁamiaiﬁ"ﬂaﬂﬂizmm 1 #9 250,000 N15uAnddn® dnsudsewmea
Inedslifisnsanugifinisalssdudssansegrulussuu egnlsinuannmsfinulungulsagliduiuunnsesgund
Tuinlne nugdae CD Uszunafosar 8 verUae PID #ld$un5ideds Fefidndrulndidvaiudayasin
Adszma nande nsAinwilugiiniaede Wy Yssmadunudssunaiosas 6.25" wazUssnaduiieyszunn
Yovaz 4° yuziivszmalunivglsy wu Uszimadaanuiesas 4-5 vosvae PID? fUaelsa CGD ffld$unns
Aadedaust Toudin IﬂﬂmmiﬁﬂﬂﬁﬂgﬁydLLﬁiﬁdNLLsﬂLﬁm}uﬁdi’eLﬁﬂmauéfuuasﬂizmm%aaz 80-90 vaUalasu
msifadeneusiy 5 U ensmenddndididny loun nshnd e veuaTiSouaztes mIindedesinon
dmdeaAndulivuowiuimisioludedetuinuaretorzaelu lavenimmisadiniuanseanasdd o
dintionluaudsiusuusedduging X-linked CGD sfnagwuoinmssuussvaslsaldounfouin
dmsumsitadelse CGD lusdndeuldnisdounlnledisansiulnsugwnseladeon (nitroblue tetrazolium;
NBT slide test) &4l qauasiAlumaa sudungnoudunGud s aufAseidndutvasyeseanlas (superoxide)
wilslu ROS MiAnduiilofinnanszdudis PMA (phorbol 12-myristate 13-acetate) lngnisiliadunrufinunias
ordmstus i lnledidngneudihiuuuwiuiidudon (blood slide) meldndasganssa mntuuinndu
$ovazsoduuvesinlediavun YszensunfaziidnnurhinlwidiAeangnoufihiumendinsnsedudig PMA
Sovay 90-100 drugfidummzimavdsasnunisidsuulaanauvdosesay 30-70 luvaigigvas CGD Afinng
f1BMATNIRUENTIULUY X-linked recessive azlilifun1nUdsuntasil uanainiiis NBT slide test luianunsatae
Fruunlsa €D Tufhefifinisdionenmaiugnssuuuy Autosomal recessive T#iflasanasdudiungnoudiinby
Tuwlnledurfivinaiianas diufesazvesinledfifinadouuasiseglunasiund Snita NBT slide test &3
THnalumsvinmeaeuunu desendeiifanudiunguazannsaviliifnnauinUasumienaautaouls
lutlagdumsldddonlalalaslsnfiu 123 (Dihydrorhodamine 123; DHR assay) fetdunnnsgiulunisitady
Tsn CGD Bn35wiils Tavans ROS Tnslawglalnainuiasoantes (H,0,) MAnTumelumlnleifignnsedudae PMA
sgihisentuansialelaslsaniu 123 1inn1si3esuasigestsawuididor-ndesiinldlagnisldiaiosinalale
finod iletiudunuwadiiinm ndeasiifieutueadilailignnssdu mslddyanannigeasasusiargnindae
Guwesluedeslralalafimesununisiufenviiundesanssaidisiunrullun1snsalnget wagdiua
wadiigninazdidiunnninsfuuuwiuiidudon uon9 NG DHR assay anunsnuenldfsviavesniuiinund
matugnssalulse CGD anguuULvBInsmBalaunsuiAinananudiiusserinsduuwaduasamnuiduvesnis
\Soauan (fluorescence intensity) lAMTUFULUUUANANSAUTENINYTR X-linked CGD, Wvgva X-linked CGD uay

11-15) = = a a S < s[’ 1Y a as[’ o
FINITNIIVAIVUAVDIANNNAUNAL IS VUL UINLUNNTAUNIANUNAUNA LUTEAU

autosomal recessive CGD'
BuwartadudeyausznaulunslimuusihuSnuvmeduiiugnssulifiuaseuasivesiuaele

DHR assay WuAsnsnaaeuimsguiildnssonsuogisunsvanglunsifdedelsa CGD mnsenumsdnwilu
AnaUsEMANYIIAT stimulation index (SI) ¥aanguAUUNRIINN1TIATIZRBLAS89 BD FACSCalibur HAnsisegu
39.7 = 13.8 (IQR: 32.0-50.6)'? uugdin1531AT1%iA181AT 09 BD FACSort fiAtads 158.7 + 6519 agndlsfinn
Ardadsfananenauansslunmudnuurssansuazvinvonaiadalaladneiildlunisnsaiiasest dmiu

Joyar191985lun53tadelsa CGD fewmatia DHR assay Tuusswnalnedadidndin n1sdnwasalidadlingussashiie
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uAY9819839989n159A@8U DHR assay a1nnquauunflagldiaios BD FACSLyric Fuduaseosildnsaiingisi
menannistnalalawnsinulaunsuangluiesu fuinisnisnisunmdvasusemalng 9uM3asIginan1snagey
TugfUhenasdelsa CGD Weativayunsilanalvisianugnioiazududunndsiy

2. TaAuazIsnIs

2.1 nguAiegna

AT BunsAnndounds (retrospective study) MNNAN1ITNAADU DHR assay V88U uAN1IN19AY
WaAWAZEYTTINET MATYTINGIYIANAY ANTUNNEAEATATIIINEIUIA SEWINeT WA, 2562-2566 Sruausiedy
573 519 FaUszneulusne nguyaraund (normal controls) $1uu 285 118 waznquivaefiunndasdelsa CGD
317U 288 919 miﬁﬂmﬁiﬁ%’uﬂ1iauﬁﬁmﬂﬂmsﬂisumﬁﬁﬂuﬂu AELINVEANARSASIITNEIUNE UNTINeISewding
laiilu3uses COA no. Si 061/2024 as¥uil 23 uns AN WA, 2567

naein1sAndanalangilas (Inclusion criteria)

- WanIvA@au DHR assay Y@suAnauni (normal control) %ﬂlﬂﬁﬂiz‘?ﬁiiﬂQﬁﬁmﬁumwiaw%amiamﬁa

q
@

dunau Wlasuenaniiduiulugag 1 weuneunisnsialaedegrsdanailidrdanatageny
- Wam3vAABY DHR assay vaftheiiunmdasdaiulsa CGD lnslidrinmeauazeny
NAIIN13ANDENEEESIAT (Exclusion criteria)

- #iifluan1svedeu DHR assay 1nnd 1 ade Tneidenanizianismagouasusnuldlunsinsgy

2.2 lalalaslsandiu 123 (DHR assay)

A15NAABU DHR assay Adunisinefauuaininisaes Vowells SJ. wazanz™® fagrudenfivlunaendil
EDTA iuansfuidenudeazgainienlu 2 an1ag Idun waeailallinsedu (unstimulated) wazvasndinszdusie
phorbol 12-myristate 13-acetate (PMA stimulated) TagtAstdoausuns 100 pL wausvu 4 mL lysing solution
[155 mM NHeCl, 20 mM NaHCOs wag 1 mM EDTA (pH8.0)] 9nifutuitgnmgfi 37°C iuiaan 5 undt whdumles
fluss 350 x g Agaunndl 25°C 1Tuiaan 5 Uit Aeumaau supematant i suazdngnaudadonu1adas Hank’s
balanced salt solution (HBSS) fiusnaanuradeuwasuuniiden (Ca>/Me2'-free HBSS)

wdnthudvans DHR (Molecular probes, USA) U31105 1.8 pL [(Anusdudu 29 umol/L) il catalase A37al
ity 1,000 U/mL] wagtnitgaumgii 37°C WWunan 5wt anduiiiu PMA fensdadu 6.5 x 102 nmoU/L Tunaen
nszdu Unigumgdl 37°C Wunan 15 wiit neuthdeddluiieneisheandodualslafines

2.3 alelaems

fhogneimungriiseilaeirierwalelafines Ju BD FACSLyric (BDIS, San Jose, USA) #eTUsunsu FACSuite
acquisition and application software Feneuriin1smaaauadeinig calibrate 1A383d18 CS&T bead V]Iﬂﬂ%y’ﬂ
nsiinszidoyaaziiuianua 50,000 event de 1 fegns MInszaefvesUsznadadonunnandugiuy
WNUNINNINT2A8 (dot plot) Tnawnu X wniA1 FSC (forward scatter) wagwnu Y wnua SSC (side scatter) way
fuunveuIIANITIAen (gate) Amumisvoawadinlnsila dwiunisifia oxidative burst azuansralugUwuunT™
galaunsy lagunu X unua dyguanundureinisisenas (fluorescence intensity) 484 DHR (PE-A) a1eviaagn
n3EdusE PMA Yasfiuny Y unudn S1uauiead (events/count)

fi1 Stimulation index (SI) Fwaallé fail

median fluorescence intensity weswadfignnsziuse PMA

Stimulation index (SI) = - - . — -
median fluorescence intensity veuwadilignnsziu
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2.4 MsAesIvidayaneana

nsleszideyaneadfnamnduiunisandeyanduauund Tnsniaueidutaisnuds (reference interval)
Y99A1058FIUVDIAUTUNIF3B9UAT (median fluorescence intensity; MFI) @1%15Uf18819 unstimulated,
#19819 PMA-stimulated 5af3e1 SI 1ifesaindeyainisuanuasuuulsiuni (non-normal distribution) 341433
Interquartile range method & 1/1uIM3INgA5 Q1-1.5 (IQR) uaz Q3+1.5 (IQR) Tun1snsrvaeudayainund
(outliers/extreme value) Lﬁdﬁ%y‘aﬁmmmmmm UAZAIUIUINITIID19D99875 percentile-based Taanvun
youmefifulngd 2.5 way 97.5 Msliaevideyavneadldlusunsa IBM SPSS Statistics version 25.0 Uena nil
Ivinn1sAnuamAnduUsEAnSAnuuUTUTIU (coefficient of variation; %CV) ileUstifiunuulsusuvesdoyalu
NANAIBENS

3. WanIsANYI

nquiaogsiildlunsfnuiluadaiusznaudaenguauuni (normal controls) $1uau 285 518 Aslddm3y
fvunA1d9Bevesisl fiRnns nqussnanlifidoyameanazerggniuiinly waznguiUisfiunndasdelsa CGD
U7 288 318 Yongdsegiu 5 U (IQR 1-14 U) Usenausiewmavig 147 au (Sogaz 51.04) wastnends 141 Ay
(Soway 48.96)

et MFI vee881a unstimulated waz PMA-stimulated 533361 S| a1nnguAuUnAnInTId0UNS
nsvanevestayauazenUnd (outlien #ius IOR uazkanuanaanm box plot (Fig. 1) wuiideyaursiey
Tutas outlier LmemmulmmﬂLLavaumeaménmmmmwmmawaua Feutoyamuaiagninundiuinmaig
81984 (reference interval)
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Fig. 1 Box plots showing the distribution of median fluorescence intensity (MFI) during the oxidative burst
in normal controls. (A) Unstimulated MFI; (B) PMA-stimulated MFI; and (C) Stimulation Index (SI).
Statistical outliers were identified based on the interquartile range method.

42991999 ulagld35 non-parametric percentile method (2.5™-97.5" percentiles) muwIniswas CLSI
(C28-A3) HANNSILATIERNUIN A1 MFI 989628879 unstimulated §%2981989 12-39 A1 MFI ¥04638819 PMA-
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stimulated T%3991989 2,631-6,664 wagAn S| 192991989 105-304 fakandly Table 1 anUuIaminuaan Sl winfdu
105 Fa.duan lower limit (2.5" percentile) 1uen cut-off dwsunisuana lagaiidl Sl > 105 Fadunauni
Ypuziian Sl < 105 dadunaiaund

Table 1 Median, interquartile Rrange (IQR), and reference intervals for MFl and stimulation index (SI) in

normal controls.

Parameter Median IQR 25" percentile 97.5" percentile
unstimulated MF 23 11 12 39
PMA-stimulated MFI 4,218 1,528 2,631 6,664
Stimulation index (SI) 186 62 105 304

eusziliudszansamuesen SIcut-off 7 105 dmdunsidadelse CGD lnsiFouiisuiunaugUiofiung
AaUnd Wu31n15MAdaU DHR assay 97n4A5 89 BD FACSLyric 1A ula (sensitivity) 100% wazdaaausiiniy
(specificity) 97.5% FausuwIeiianasduiusfunisnunauIna (false positive) Fao1aiinainiadesng 4 wu
anwasdsnsialimnzan viavesansiudenuds EDTA fiwasiarn oxidative burst vesiilnsilalusiegrsaudnd
v shldwuen Sl ndn 105 sl nsBudukamsmageuasafinnsansuiugULuunTmEalaunsudiie s
ArmgnAetuazALIIuNNBsTu uasilosiuanA %CY 1es Sl wudh Wity 24.61% FeUsdReuuysUu
yostoyauszaNTAANY

uen9nd ideldAnunsuuuuresnTmBalunTINaNITINAaY DHR assay TeEtanszsingd w.a. 2562-2566
wuﬁﬂwﬁﬁé’ﬂwwﬁmﬂﬂaﬁgﬁwm 7 578 Usenaume X-linked CGD 9113u 3 518 autosomal recessive CGD 317U
3 598 UaLIYEYDa X-linked CGD $1uau 1 518 uananidamuansmuesdiiedu 2 nefiidnvussalaunsy
HaUnd Inediegsdnvalzusdalaunsunansas (Fig. 2)
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Fig. 2 Representative histograms of DHR assay patterns. (A) Normal control demonstrating a marked right-
ward shift in fluorescence after PMA stimulation; (B) X-linked CGD showing an absent oxidative burst
with no shift after stimulation; (C) Autosomal recessive CGD demonstrating reduced oxidative burst
activity; and (D) X-linked CGD carrier showing a bimodal distribution, representing two distinct neu-
trophil populations.
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dnwazdalaunsuvaswinegsruuniivanada (Fis. 24) Welwadgnnsduse PMA nuisuvsgsan (peak)
¥93A1 MFI doulunisiuen uansfennuanansalunisains ROS Tunszuaunis oxidative burst lénand
dlugfne X-linked CGD (Fig. 28) peak w31 MFI aglndidssiusaegedilaildsunisnsedu wansisanna
unmaslunisaia ROS egnsanysal Tuvaziigtae autosomal recessive CGD (Fig. 2C) peak ¥83An MFI iy
lumsnnifisandndesiiosouiisuiuiiogisaulnd agvioudsnnuanusalunisains ROS fianausidans
witen159iaueguedIn dmsudalawnsuvengunivie X-linked CGD (Fig. 2D) peak 109A1 MFI wuseonidu
wadldansngu Usznouse nauvesihlnsilafiliaansnadhs ROS I wagnguitdsanunsnans ROS Iénuund

swazdeanisaddnveiUiedisina DHR assay AaUndisiuu 7 518 iauﬁgqmimmaq@ﬂw 2 518 UARIAY
Table 2

Table 2 Clinical characteristics of patients with abnormal DHR assay results.

Patient Stimulation OHR assay
Sex Age Clinical Features histogram
No. Index (SI)
result
No. 1 Male 1 year Recurrent infection, Submandibular 2 X-linked CGD
abscess, Pneumonia (mycoplasma),
Subacute fever+splenomegaly
No. 2 Male 3 years  Recurrent pneumonia, Lymphade- 1 X-linked CGD
nitis, Perianal abscess
No. 3 Male 5 months  Pulmonary TB, Severe unusual 2 X-linked CGD
recurrent infection
No. 4 Female 11 years Catalase positive bacteria 39 Autosomal
(S. aureus) Recurrent infection recessive CGD
No. 5 Female 10 years Recurrent infection, Pulmonary TB, 19 Autosomal
Abscess right foot recessive CGD
No. 6 Female 14 years Recurrent infection, Prolong fever 7 Autosomal
for 12 weeks, Liver abscess recessive CGD
No. 7 Female  5years  Chronic Diarrhea, MDS (GATA 17147 Carrier of
mutation) Invasive pulmonary X-linked CGD
aspergillosis
No. 8 Female 29 years  No Clinical manifestation 2/269 Carrier of
X-linked CGD
No. 9 Female 29 years  No Clinical manifestation 3/154 Carrier of
X-linked CGD

No. 1-6 are patients who were abnormal in DHR assay. No. 8 and No. 9 are mothers of the patient No. 2 and No. 3).

Abbreviation: TB = tuberculosis, MDS = Myelodysplastic Syndrome

910 Table 2 wuigUaesed 1-6 de1 Sl AninAvesauUnAogdau TnslanzlugUlsfiuansdnvay
Falaunsuuuy X-linked CGD agndlsfiny Tugihefiuanidnvazdalaunsuuuy autosomal recessive CGD WuA
s fisudntion vausfifiaesed 7 uansdnuuzdalaunsuuuy bimodal pattemn adnewve X-linked CGD Tagd
M1 Sl @esn (Auazge) Usuandsmsiiwadinlnsiladesnguiifiauansnsalunisaine ROS uansieiu
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wennil FITelasiunudeyasinisddynindinvesiie (n = 288) MnludSnwiunmddansia DHR assay
\euansanwaraIn1sinuveslugUienasdelse CGD lagaiuas Table 3

Table 3 Clinical characteristics and prevalence of suspected abnormal DHR results based on clinical
consultation (n = 288).

Clinical characteristics Percentage
Abscess and Recurrent infection 37
Fever 16
B 12
Lymphadenitis 10
Recurrent pneumonia and Septicemia 8
Diarrhea and Osteomyelitis 2
Bone marrow transplantation 1
Other (ex. Crohn’disease, gastroenteritis, hypothyroidism, CA nasopharynx) 14

370 Table 3 wudtenisinuveslugulenasdelsa CGD luA nMaiisiuazfAniiedn (37%) sesaslaun laun
911314 (16%) waziailsn (12%) wadsnanazieuiadnuuznisindeninuteslugUie CGD FududayadAnyd
AUALUNTNTNINITAINTID DHR assay Liedaglun1sidadelsa

4. a3duazinsalNanIIMAGaY

nmsAnvnfaiildfvunt981989989n15MAE0U DHR assay é’wu%’uﬁawﬁﬁamiﬁwm%ﬂ BD FACSLyric
Wu31A1 Sl oglugas 105-304 (2.5"-97.5" percentiles) Tneduluaenndasiumenunmsinudeunthiiliiaios
BD FACSort Fafidiade Sl wiiu 158.7 + 6579 uffindn Sl enausnsinssulumusiavesaiosuazdnuazuseanns
fifnw

fouseifiuuseAnsamuesdn S cut-off 7 105 (2.5 percentile) wu31 DHR assay fA213l3 100% uaedl
AR 97.5% wansieauannsalunisatiuayunisitedelsa caD ludesduldediediszansam oehils
Ry mavinassluuieiiegnediensduiusiudadennounarssninsnismadeu Wy msiivuazaudiioged
Lilwsngay aunmueddsdnsa siavesansiudenuds saudamsdiunmageudiandn UBNINT WU %CV
vo3e Sl Tunguandn@ Wiy 24.61% agvipuiitnnnuudsusiuvesoyalszyng lage1afinanANuRANeImIg
%QmW‘Ua\‘iLLm'azqﬂﬂa (biological variation) %38 inter-assay variability FaAnannsiudey Lot ‘Uamgﬂm A3
calibrate tAdosiiolunsasiu uazanuuandsvesuftRny

Yoy Snvarvesdalawnsuainn1sngia DHR assay aunsaldifudeyalszneulunisudananisnsials™”
Tngnansinwadsinuidnvardalaunsuiinnudenadosiumenunsinunounth sgrlsinu nisulananis
nndeu DHR assay lilpasiansaneiladmilafioediaier uinsiansansauduiaen Sl dnvazaedalawnsy
wardoyanisediinuessdae fiednsBudunisidadeaserdenanisnsianeaiugnssusaudie Wesannig
vegaiilinasionsitauuaznsvinnuesiilnsilaenadsuasionisaaeusiinedis nsdiffiliesied 7 an Table
2 WudnwazdalaunsuaaguuUnIve X-linked CGD ?jdmﬁ]Lﬁﬂﬁ@ﬁumsmmaﬁuﬁ}umgu GATA™®

nsfnwadaiddaditauissznis Ussmausn iesndunmsinudoundmndeyameluiesufiing 3q
lijaansanuaudadeursusznsle wu ldnudoyamanazonguosnguiiegisauunidaoraiinanenisini
nan1sAnwLarliamnsauszifiuanuuandseidnunudsengld Usznisfiaes Sutusegragtaedlesy
nsidadeindu CGD warmmsisaudeutiesin dWeswndulsefinulglives Yssmsitana fe msdnwil
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sdunisluiesufjifinsuinseuazldinsednalelafivessuies egdlsinu yilildeddnlunisiigieeieds
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