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Abstract

The patient, male, 3 months and 25 days old, was admitted to the hospital due to loose stools for
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over 2 months, aggravated with vomiting for 2 days. After more than one month of oral administra-
tion of rotavirus vaccine, the child developed loose stools, and the symptoms recurred after treat-
ment. The lymphocyte subsets showed a significant decrease in T and NK cells; At the same time,
there are severe anemia, hypoalbuminemia, low immunoglobulin, low platelets, and hepatospleno-
megaly. Metabenomic next-generation sequencing (mNGS) of blood and bronchoalveolar lavage
fluid genomes detected Mycobacterium tuberculosis, while acid fast bacteria were found in gastric
juice and feces. Genetic testing suggests a mutation in the IL2ZRG gene, which can lead to X-linked
severe combined immunodeficiency (X-SCID), a recessive inheritance of the X chromosome. Chil-
dren with this mutation often die from severe infections. This report suggests that children who are
young, have long-term infections, and have significantly low T and NK cells should consider SCID
and undergo genetic testing as early as possible to confirm the diagnosis.

Keywords

X-Linked Severe Combined Immunodeficiency, IL2ZRG Gene, Disseminated Bacillus Calmette-Guérin
Disease, Lymphocyte Subpopulations, Mycobacterium Tuberculosis

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

7 B I A FE BRI 7 (severe combined immunodeficiency, SCID) & Ji & P4 A2 R (Primary immuno-
deficiency disease, PID)HF ffE [ 12 2 —, T IL2RG. JAK3. IL7TRA. RAG1. RAG2 fl ADA %
FER ARG D, X LR 5 T3 T 4008, B 40/ NK 4055 2 M aiff R & 15, BILERRE
FEE R ALMIAET s K2 4L SCID AU & Y B AR Fa PRI AL 1Y, {H IL2RG ZE R RAZ 5[ (1) SCID A& X 4L
EARFEERAE[1]. KA1 (bacillus calmette Guerin, BCG)& 4+ /3 W AT B IS TPk, FHAE T 45 1% 05 Jak 4 11
IREFPE T, e I i A ) S5 A% e P S e BRI ) LM R B 5 AT BB IOE R A P, K
PERA I H T E IR, TS EUEA G BrEEm 2L AT 2],

2. wBIER
2.1. IRENA

B)L, 5B, 34MH25d, HEMEE 2 A4, MEERKrE 2 KT 2024 4F 12 A 21 HZET AR
Bt JLEHERMERE . LT 2 HRET IR 2% B 5 IR AR, 5~7 kid, BPR, KaAZ, 1E
AR, 1~2 k/d, RPN, ZRERGE2H2, Tadw. SFRAR. BEEEER R,
KABDREATIRAD s ANBERT 2 d, B)LHBBURMEREUE 2 2 8~10 /d, FEAMKN:, 3~4 /R, FEPHEBEAKR
o B)LBEAEAEAE U2 s, R IR 177, AR 3000 g, L= SR, JToiyE, £ER
A BCG, I 3 RESREEIZE I A 2 AR, 3 AR, AKKEIER . KEHAME, fHAGZEK
ge, JEUERLELS, K TR L.

ABEl &k KEH 7kg (P75), HK 63 cm (P75), Fifi N —M. FMSHE, ARAEMPE, SREfHEA. R
I RERP A R AT, A BT, SRR A A S o OURIPIR A, R S THE . S F, RIE
J . B, BRI AN R .. A R EIRTCRK.
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2.2. HERE

ABEHT(2024 42 11 9 FDIMUFE HUEEA R (B4 M0H4 6.6 x 1091, MLLEHA 120 g/l, /MR 347 x
10%/L, TR itk 3.2 x 1091, HRELHMITT% 2.35 x 109L, C RMNEE <5mg/lL); 2 UKME
IR 5

ANBE AR5 6.4 x 1091, IMZLE A 62 g/l (97~183), ML/MRK 147 x 10%/L (183-614 x 10%/L),
PR AH M %L 4.27 x 10971, HREAAEL 1.9 x 1091 (2.4~9.5 x 10%L); C RN > 200 mg/L (0~10);
MEVEMFEE I A 112.21 mg/L (<10); F#45 & R (PCT) 5.43 ng/ml (0~0.05); 3 > 1800 ng/ml (30~400);
A 24.31 g/l (35~50); HAEERE A G 0.846 g/l (7~16), HIEFREMA A 0.003 g/l (0.7~3.3), HIEFREA
M 0.055 g/1(0.5~2.2). #REANMEIEHE: NK. T B #kE4HAE 5 3 bk AT 4.98% (10.04~19.78)+ 2.44%
(65~79)+ 92.56% (9.02~14.10). FHEPEFIHMHEIME T kAN 30 G Sk A 0.41% (34~52). 1.09%
(21~39) (% 1) HEIMThEE I BUF R IIR 575

B R WG R R, TR WS s MIE A R DB B 5 . MR CT $nmiliti ¢ o JHE TR
¥ 2N J R - Bk 5% 22 R Rk 2 4

HREM LAY B REG A R ER, RLRIG A IR GRS, AL RIG A BIEER, BEAXIY
AET, AR & 114.0 mmol/L, FAHE 3.15 mmol/L, [ 0.36 g/l, AAZLHM 2 x 1051, B i s
0.43U/L; KAFrF A BEFC IR BRI FH M o A0 1% mNGS $27R8 454% 20 BT 18 2 A B P PR 51 5L 576328);
A RESER mNGS [R5 4% 7 AT 3 2 G BERH RO Z11 8L 12286); B R S 36 E rT R BIHTRRAT B4 o 5 Wi 25
IZTRATIN . WPIRGE G JR 25 N T, KA FR . IR RE 77 R LB B R

Table 1. Immunological data

* 1. REFHE

FpEERE A N 0 ]
HIEERE A G (g/1) 0.846 7~16
GIEERE M A (g1) 0.003 0.7~3.3
SEEREE M (g/1) 0.055 0.5~2.2

T 40 B A
CD3+ (%) 2.44 65~79
CD3+ CD4+ (%) 0.41 34~52
CD3+ CD8+ (%) 1.09 21~39
CD4+/CD8+ 0.38 0.53~2.31
CD3-CD19+ (%) 92.56 9.02~14.1
CD56+ CD16+ (%) 4.98 10.04~19.78

2025 1 H 13 HEJLAKEEFHGGEEN P4 R JeiE# 4ME Il DNA f£7£ IL2RG
(NM_000206.3)3£ K% 5 S 4ME T 8 MMNET) ¢.677G>A/p.Arg226His &4t XL 548, fiif3 DNA 5
55677 AL R S ERS AR RO IR, SR 226 (AR MR FNAER . & —RITF R RRAE,
JelF R BESRRT I BHE IR 5, ACEAIE LA R, %R RAE ClinVar H4 B CHRE A BURHE(E 1.
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Figure 1. Sanger sequencing of IL2RG gene in the patient and their parents
1. BJLEERE IL2RG £ & Sanger U E

e

23. Birad

BILLAEE R, SRR 122 00e, AR IR R, KESIERRERE, HEk
PIREER %, XREWRYT JE B UEIR T2, HkE, WiEK, 5;5?%7%‘@%%9’15@‘@7%6\
RS A A ARG B Sy A, R . ABERTEAATT S, A8, SERERAERRK
HEEME. O, R sREAK. FTM, FRERME N EEY TRAE; 2 T 4115 NK 415
BRAR T, AREBRIME A e RIS shiG, SCEWGeE RN . w7 b kfdhiam. KB E &
HEE =B H M MCT) W MeTR . il S NS Be ke B e R FARIET - LRSS 2 d UK #,
CRP [ PCT fmy, G, SHHGiAERNRD R Nsayu®gy, RN @i seEsMHE M MetaCAP J5 5 A4
VAL IR el By B AT A A A VR 2 S I I R A R . & BIRIRTT, B LIRVS IR
B R, FEMICHEIR, JRUG I WS, XURAT[E B2 &, TWEGRIT . M CT Mt
RIS FFBIG R, Z AR, 2024 12 H 24 H AP i % 5 K20 AR 7 (metagenomic next-
generation sequencing, mNGS) [FI# &51% 7 AT B & & #F BRI (7 5140 576328). & LA G RIEFH BCG, o
Shiiz s, ABANE A I Z5 A% AT, RNtk Y R oV R, I, RS
Je RGP BRI P RE . IR S RZ G, AT eSO B A, TV RE e v er U HE 25 4% 40 BRI
B RS R I DT RR AT B s B IS HR U R A . Je RV B BRI AT AR, 2024 4 12 H 26 HIFIA T
SAEE0.2 g/d) + FIAET(0.1 g/d) + EhEE 2% T BE(0.1 g/d)iSE % ia97: 2024 4 12 F 27 HEEE S E
Beatis, Piaitzinyv i R Rer™ E 2 imiiEs), KBERBIEATIE M THBBEAR. 2025 4 1
H 13 HE LA AN 20 m0d &0 Fp 45 349278 IL2RG FERIRAE, ESE 1) LA X-SCID.

i BRTIR, BJLm& 2 X-SCID 4 G &R 1 .

3. g
B eFh BCG Al LUTRBH AT 4505, BCG PSR A, AR R R 2 M2 —, A8
({154 E[3]. BCG R A0 B FFI (MG T BR, 2 — ROk RN 1, 2 rP I e — X 3 1 P (0 S5 05 1 . BCG
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10 5 5 S L FE A SR B I B G 9% DL SRR UM IR (4] BCG Ja il 0 AORE FIRRHUME R A v s R AR 2
I3 mIR% 1/2500+ 1/100,000 [5]0 FEHCIE AT 00 R ELFE Je RIE S BRI . IRSRAEUS . SR (L S il
Mgt , EHefP BCG —My™ E I A, FHABGRRIE Aok 7, JWstEm; X1 SCID, ## BCG
JE AR RPN TR, AT ARS8, M FEURHE R A HRE6]. WEHUERAHRISH
PR A& A-AE 4 SR A BCG 42 MR AL LA AN B2 A 52 8 X3 35 70 A/ Blbs o 56 A 8 % e
(polymerase chain reaction, PCR)%E i Hi 45 70 AT B 1= A1 7 B8 R 2 DAL 20 i 1k 9 0 T 2H S0 B 22 O3 [ 7] A
7 b PCR AetRl = B RO A B, XA — @ ks e e Wi Ebnidt, EREK, &
GIBLRIETT s mNGS ¥R A, A S BUEYE, (HICVE ST 24 ZE DR A TR I s R AR — AR
(Targeted Next-Generation Sequencing, tNGS)tt mNGS A 5 & 1RE P, 0] DU AS [R] (1R 25 28 A1 2]
BT b, R R AR TS IRITARE, B R R 4 MR ARYT, WIS ITER 3
Fh—ZRBLAEAZ AN 73— Fhokt BCG BURBI 54 7] A SORBIAE J5 M BCG, 0 BCG Ja# AR H LK
A WRELLER R BRI S A R ROV, ECIRBREE, IX AT REER BEAR G 0% AR mNGS R H 25 1%
OIRFFER, ARG N 253 N, BUasiZiaIT R IR MR A R R BT, FIRES 29I KRR KR
DRI, SIS B 95 R SR SR BRAC RERE I SR 250, fE4F BCG HI PEAT S i A, ik C2 4 i S ¥ s
YT REEG R )L, BIGEE mNGS R 5, s REEE R AR, 74T INGS 5885 2
BRI IR S 06 R FH 2

X-JE B HORE S R ER 99 (X-SCID)2& SCID [1J—Ff, /& IL2RG HEF 7542, IL2RG i F A2 X Guth
& q13.1 £, B8 MM 4145 NIEENT AL, mfd y BEEA([8]. y BEEEEZ IL-2. IL-4. IL-7. IL-
15 F1 IL-21 2555 Fh i 8 7 32 AR LR 43 [9]. L2RG MEUR MR AR . T B A BT REAT 5
A%, B WA LRAE[10]. IL2RG A AN, IL2RG AR 3 F1 5 R FBMIH WAL, &
Fi A IL2RG RAE[F) 45%; cDNA670. 676+ 677. 854 F1865, [iHif IL2RG KA 27%[11]. IL2RG #
AR S BT 4hffd. B 400 B AR (NK) 20 ThRE ™ BB R 12]. #2495 T B A NK AHRHIAES S,
SCID A]43y T-B_NK_. T-B + NK+. T-B + NK_5§ T-B NK+, KZ¥ IL2RG FUJ 1 5848 i RAKFAE Ny T-
B+NK_[1]. SCID &J#%% N 1/100,000 £ 1/50,000, 7EULE4E4SE K IKE SR, SCID AR FEi% 1/3000
[13]. SCID IGIRTCHRER I, Ml PRIR G R 2 HUEH B KRR, L0005 S5 A2 B 455 48 B (2R 2 B 18
HEBREE) WEE(EARRE ). B BRCEERE . M7 5); SCID IR MR I EFHE Omenn 255
fIE(OS) BAHYPUIE I N G2 AL 1 40 1 6k E 2 S A P A 140 F i L PR SRRl 2 il
FUGE B[ 1] A LA B BE R oy AR, 8 LAE DR 258 1 s th I TS, FeotRiw
SRR TS 2 B PR R B R R T, VRS T 1A B S R G R Bk, AU A
Ga e ERIGET, R BRI A S TBURR, T SBURETEA R, WA SRR, B,
95 JEAA KGN A 25 A% 0 BT B, RSB R OR T 40 A % NK 41 5 HL BB R, 74 SCID S8 T &
NK ZHAskie, RENS BRI SRR IL2RG R, AN WL R —— L RAT,
SERURTERAR, AN BB RIE LS 5 A7 DNA 5 677 £, %58 M LEEB LT, A X
PEY B PR B MR AR R

X-SCID JR¥7 M HE SR e L, EIEMIEIT @G m TR, HUORERIATT. [Ff R4
I 20V TT 5 VL RC R B A A BEIEAT, W& @ A, 7525 RV I O T ol A7 B R B ARVA T -
LR ATV 32 B IR I B R 4150 B KOS I8 R A N E ARG, R DR S B AR T A
I, BEAERE FOR S BT A2 IL2RGeDNA [ 389 J8 B (A I 35 10t p 104 M a3 ()R Vs)
1BYT SCID 13, KAV R A S AN A s, S TS24t FREABS R B, AKX
TSR B R(SIN-LV) 2P, Eatkap ik, HieRirHhit 7 s e[ 15]. X-SCID & JLIE 3.5
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BT I M T AR MR R ) A A R b, AR BEREAT S L, B LW RER AR R LA H R B =™ H ) JaK
QeRME[2]o X FASCEIUIM T, AEATE M TR LR, N6 BRI 3G S RO R A s
A UASE LR e 70, AT A% 25 DRI, e & S I AiZ T & RN AT I AR

2, RN, AR RS, T NK 4R AR R KL 5 RE SCID, R BEAT K RGN B i
W, REBAT R EE, REEAAR.
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