Advances in Clinical Medicine IGREE225# &, 2024, 14(2), 3404-3413 Hans X
Published Online February 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.142479

IIEXSEERESHELEFE R RRIER
2Bl iR Bl S H R E >

BEHR, HFT
9 KSR, IR HE
2 KRR LR LR HS

ks HiH: 20244F1H23H; FHBEM: 20244F2H16H; kA HM: 20244F2H23H

=

HE: S426 LEXRE RN S IHE NE R 4 E RN (Common Variable Immunodeficiency,
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Abstract

Objective: To summarize the clinical manifestations and genetic characteristics of 2 children with
bronchial asthma combined with CVID, and review the literature to improve understanding of the
disease. Methods: The clinical data and genetic characteristics of 2 children with asthma and CVID
who were treated in the outpatient and inpatient pediatric respiratory department of Qingdao Uni-
versity Affiliated Hospital from 2016 to 2022 were retrospectively analyzed, using Child Asthma,
Immunodeficiency, CVID, Gene or gene CYBB as search terms to search relevant literature in
PubMed, China National Knowledge Infrastructure and Wan Fang Database from January 2013 to
October 2023. Results: The child in Example 1 showed long-term treatment with 1 mg budesonide
and 2 ml normal saline aerosol inhalation (1~2 times/day). It was difficult to reduce the dose, and
he suffered from repeated infections. The IgG fluctuated between 2~7.27 g/L. The genetic test re-
sults in January 2021 showed that the CYBB gene hemizygous mutation, c.897 + 4C > T, originated
from the mother. The child in Case 2 showed long-term cough, repeated infections and immune
deficiency, and the immunoglobulin IgG fluctuated between 3.73~6.61 g/L. A genetic test in 2022.5
showed no obvious positive genes. Conclusion: The clinical manifestations of childhood bronchial
asthma and CVID are similar. Understanding their characteristics, early identification, and genetic
testing when necessary can help improve clinical diagnosis and treatment.
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1. 518

N (Asthma), BRI SCAUE B R FR, A2 LB WIS RUIE SOREME R 2 —, HIIRFF A2 R B
RAERING S SRR IR AN S TE v I SRR, ORI R 2%, HETUCh S s, B 255 %
PIAE G, AR 5 7Y 4 s B9 (Common Variable Immunodeficiency, CVID) I A b & WL 56 R P 4
PEGRFETT 2 —, FARFIE 9 B2 RER R A IE (1g SR Z) RSN B G Sz i[1], IR IARR I ) IR
R, NEFER, RS, CVID BEZLE 2 Do, RWFREZEPIE 10~30 &, ST
W& 72 2], WFQIEKFIAEFFLL, 1 CVID 5k iR 2 8EE W3], AcmIsiE s34 2 610
HEENG A JF CVID MR TR, IR E P /R SCik, SR IR S s A& SRR AE, IR R AR SR Ml PR 12
BKFRIES %,

2. ImARBTR

AICLL 2016 4 % 2022 4T K MY g R e ) LR RFIR A2 1 2 6152 VE B 5 JF CVID LN
MR, GG LR PR TURLAE A AMH S FE STk, AT % T EERE A1 CVID IR PRIFAIE S Va7 5 58 Kk
FSERFE

2.1. &1
BILE, 6 5. SR “RMA. K5 K, MEMAME 1R F 201847 A 23 HERAEF B K
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M RER. NBEE AR FPIRRSIR, WH TR, XOURPRIR R, U] R T . SE AR A B 7
M, Y. B CK + CKMB. IR, HEFR IR HEEREH N IgE 93.8 1U/mI; it 98 3 J5
PR : >1:320; MHE CT /RfF & SO IR R 2WoAms BE S A& . SR RIR Y. 45T
AER PRI PURGEYT, HEPIRIBTT, MRS 1 mg + SRR AR 0.5 mg ZARA . A
R R SEIRTT o B LWTE I b 2018.8.20 11284, &l 4 WM RIGIT G, I iSA ] i
S VRBENS AL JE e Sk, 4G LR S, HAH A N 5, AR 2016 hi () LB SO RUE I
BiiadarE) S WibaAE[4], 12WN L LIERG, ARG T AR S 1 mg + BRER4FAG AR 0.5 mg Z 4k
WNIRTT, A2 . 2018~2022 AN R ) LEHAE R AP IOE IR G 2~4 Ik, B “fliR” (EBEIRIT 3 X,
RIS B A A : M + CRP. M EE., K FREUES, #2485 WA S CT R~
R, ZIPiAR MRS + R AR E R NIGTT G, SRS RIS S . AR i2 B8 &
ILEZRERAEEREA, SRE 1. BILTAGEAERIRIT 2k, HAeRRED 196 Rk 2~3 g/L, AHF
B B LA FE S I A e R G e R b, T8 LI AR Bk R 1(400 mag/kg) s SCRFIGYT, B 1k, BILKAIH
FIBIBERIBIAT 2 Ko 256 B LENG HIE VR 7 BATR) f S IPOE Ry . I1CS I 2N ME,  HL 2 RIS e Bk
EAKFERERIGIRERIL, T 2021.1 e HA AR CYBB 2 [H ¢.897 +4C > T 1414 R; KRWIE:
RERREGAS. BERMPERWE 2, BILNAE: BILER 36 B F =)L, Flgr-=hdt, EKEEIRE
@ REFIRS ) LA . TEIRYT G, DUIZ4 2 FH A Hb 23 44 85 2 (160 Ug bid) RN J6 7 1T 42 il B2 R S IR
1R G 92 1 i 7 (5 URITRL),  FFE T 11212 .
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Figure 1. Changes in serum immunoglobulin in levels of children in example 1
1 1B LMnEREHREAKEERE

2.2. f&fl 2

BILE, 13%, W “REMN 8 4, KILMGAEERE AR/ 5 F4R7 T 2016 4 11 7 16 HE &K
AU B B LI RMERSIGTT . BJLE 8 fERT(2014 4E) A UM, NFERVET %, %, %k
s BATIE L, T8, K& BEEkK. BYE M, BYE T RFEEOR . 4E H IPIE
Pe 6~7 W, WITHEEKGETAE R R ZIBIT G U5 . 5 AR B & IS % Bk [ %> (1gG 5.08
g/lL, 1gA0.42g/L), R TR, J52 RN RBERRE E7R 196 3.73~5.14 g/L, IgA <0.42~0.6 g/L Z [f].
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Figure 2. Gene sequencing results of the child in Example 1 and his parents (This child has CYBBc.897 + 4C > T mutation,
a hemizygous mutation, and the arrow points to the mutation site. The father has no mutation and the mother is heterozygous
for the mutation. a. Since Sanger verification uses forward sequencing or reverse sequencing, the bases displayed in the peak
chart may be the reverse complementary sequence of the detected base, such as: ¢.163G > A, and the peak chart can be dis-
played as G > A or its reverse. To the complementary sequence C > T (the coding direction of the transcript is the forward
direction). b. REF is the reference sequence; SEQ is the mutation sequence, and the SEQ sequence is based on the sequenc-
ing peak map.)

2. 61 BILRERBENEENFERGZEILR CYBBC8I7T+4C>T LR, $ATER, SikFiE ART S
RFILSR, BRJAAELTR. a. BT Sanger HiER A IE =00 SR N, U ) 2 7R BT B B P RE 9 AR MR 22 Y
REEAFS], 90: c.163G > A, IEERERA G> A FHREEAFSF C> T (LI R ARG S EAIER). b. REF
ALEFY; SEQ ARZEFF, SEQ FHILANFIEEAME. )
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1 F4RH1(2022.5.12) B LR S WA e A3 e v 97, M3 CT A WL e 7 5, il D e Aan il 41 7 - VCmax 77%,
FEV1/FVCex 112%. {1:Beiila# 1gG 3.73 g/L, IgA<0.28g/L, IgM 0.99 g/L, #M& C30.71g/L, #Mk C4
0.098 g/L, 19G4 0.075 g/L, 2l RZWAZ S VERENG . S Be BRI 2 T 5540 SR AR B AN &7 (o3 ATk 4y
BT HE SRR (1(15 g) )5 Bt . BIEZM . BILERFEUOK, R REIR—8, 1T 1 FEARE R Skg
Fitio BRAESE: BILE “IBESR” WL PROEEE, H2ERY, 8 ERTZHT WA B It
BN . I Immune Cap HEATIEBUSATIZR = 200 Rt B, 2l 3. MAE: BJLR 34 i
Pl HEEHA, AR IRE SR M. FEL: BEE O BrERR” sk, A8 “RE
WO . ANBEEAR: XURTEIL R, R M2 O EERR SR . A TR D] R IE AR,
LRSI, SRS R, U WK IES, SIS IR . ABLE 5B A I A
+CRP: PRI A 4 1.46 x 10°%L; AATHEM MM RE: & T 4100 79.16%, [H AR R 1541M1 4.58%, T
V1) /2 Ff 75 4 0 S0 B 38.50%, 4k B ML + NK 400 16.10%, 75 T 41 0.75%, CD4/CDST #Hffitt
18 0.87; FyEBRE (M (L) FEERE A G 4.73 g/L, HIEERE A A <0.27 g/L; FiZhAeR S : VCmax
82%, FVCEX 82%, FEV1 97%, PEF 93%, MEF75 81%, MEF50 104%, MEF25 143%; “f:{t4%. fR
EEIRBOESR: WLRGE A RSN OIS W R FE A AR W R R S W R I
BREE R ZE | AR S PRI L S8 R IR USRI el Bt B 4% L IR BRI . T A AN ER 2R 11400 mg/kg)
W, BJURTE I B . S 4R AT R P AR SERF 2 (160 Ug bid) NIRYY, JET1i2kEY, B&
GEERE AWK 3, HA 4 AEBATINFIERE AN SVRYT « 2022.5 573 B PR AG 25 m oR LB 2 S0 2L 1A
BEVIE 4, BJUEH T 127 R MERE 1 200 molkg BAGTT, kb2 fiiig 5545 % (160 Ug bid) B A JAIT
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Figure 3. Changes in serum immunoglobulin in levels of children in example 2
3. f5l 2 BI)LBMSE R AR E B K FENLE
3. WR R HE S
SR S PR B 2R TR B TLAR P (R 2 DR M A e (5], B IR B 5
LU S8 AOAE AN B IR (AR Ao R VR YT (0 AR AT SEEIL R G R 1 ], R R S E MR A KU [6] -
HMETA B I 2 AR 220 L P = R Y 1ICS FALIRTT 3~6 SRR ARIA BN PRI BIARHE R B [7], HMEvAtE
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NG E LI B RO R AR, WL, RERME, SEILNAKRE G REFER R, il
RIMFEBEA . TR T 100 2B gk B K [8], ¢l 7E 5931~32. 6p21. 11912~13. 16p11~12
H1 20p13 31X 5 AN GL ik X A7 12 K S NG A DGR IR, T 2E B i 28 ) L DGR M R s ) 2 e ik B X3
f) ADRB2. 4142 (interleukin) 1L4. IL-13 & 17 S 4L fafk () ORMDL3 J:[H[9]. 4efiik 5931~32 X
I b B B L A 55 ADRB2. IL-4. 1L-13[9]. ADRB2 fi7F B 4Hff I, I #E238 N J5 3k A A 4 J 4 i,
MR AE B 41 4334 1gE [10], LEERH rs1042713 £ mi 53 S8 5k p2-15 LR 2 RE 2 USRI A K,
AR R R AT B8 200 SORUE YT IR T R AR R[] IL-13 AE VRS B 4 il IgE il EEAEH] .
IL-4 J [K] () B A R 22 A PR AR 0 1) 2B R i 5 IgE 5 7 TR e 35 EE BE/E I [9]. 7E Ober MR 7TH & 8L
IL-4RA Fl FCERL J& M7 AN B B % di g (W AR JE (R . IL-4RA &K E375A 1 Q551R 2 4~ SNP £ 15 5
IgE 7K FTh i~ AR ARG 245 ¢, it B ™ 2 1) R Ak i T REBEAIR[12] . FCERL H 2 &3 4) B T H
HI(FCER1B){E FCER1 FikMME 5 Sl AR P RO E T, 3k JE K 20 B R0 g e b 4 R s AL, AT
i 1gE SR RAE R R[13]. IL-13. IL-4. ADRB2 1 FCER1B 3t [H % ik 8 1A 5 1gE MK T THm
R, 1M IgE SrF B 20E S W A2 o B e g (1) 23R . #E 2007 4R 1) GWAS BFFT[14] K0, BEE MR K
e R I JE R AR A, T Je ik 17912-21 1, XA 45 35 25 26 85 1 3 (orosomucoid 3, ORMDL3). )i B
(gasdermin B, GSDMB)FIHi 5l A (gasdermin A, GSDMA), i 17021 {7 i (1) 3 R 7L 55 B I i ek e |25
AHZR[15]. Yeh YL FUHFFL45 R [16]K I PBMC J& R R IA 15 A B TS0l 7 #2614 R 1) THUTHL7 /21
BNt , H PBMC il CD8+ T 2 fifd mI fit A2 fF 77 R 45 w2 EEAE I iy 1) 2 LA 157

BN R T I O, S ILIERE, G g, BRAERAE RS, WU ORI 8 NIRRT A KAL)
W K H I e rp o 4lid B ik, f19% CLC. EMR 4P, IL-5 RA. FRRS 1. HRH 4. SLC29 Al. SIGLEC
8 A ILIRLL [17], IXELFEKH 25 T 4 FIfE SiEEL, W EMRAP W RS 5 (40 M AL B AL # . FRRS1
IR b561 ML, SLC29AL 45k B J 55 7 B A% f A # HY [18] . CLC (charcot-Leyden
crystal galectin, *FLBEEHER), WHCON - LB EE 25-10, TEFE R PERIZN A P8 B M ki 41 B f1 CD4+, CD25+
PYE T b RIA[19]. CLC 5 RERR M40 M 58 FE G D2 [20], 78R =] DUAK 75 5 (1 B A 258 4 JfiL v 1) 35
s BIAPI[21]. HRH4 FRONA 2 HA, HIEN 238V rT a5 e (R B4 A ¢, Simon T HIBFFiR
B HRH4 2[R 13845 A8 55 ] R 2 5 M g e 1 I iy 1) & ML I [22] . Gao PS A1 Lemonnier N FIHF 58 & B0
SIGLECS /B2 [f) 5y BRI DR, LU JE R 75 I ity 22 6 5 R BRI B iy v g ik /K~ — R I [18] [23]. Bl
HRR A HIARWR S, R I 22 N S I DR T DL B2 i (R 1 PR T B 167 i SR B8 22 T i

W I AR S R G BRI (CVID) & — PRI IR R I E 2% 2 W7 R e S ey, H ATl A 58 o] R
22 B R [24], 90% A _E S5 491 R o8 I B0 5 D1 [25] o 35 LA 2 I L 38093 2 (K 4.4 111 CD19. CD81. NF«B2
Z£[26], CD19. CD81 JE[KRAFM 5 RN 19G 1 IgA. B IKYL, Bl REH I /INER'E %5 NFxB2
ATECIA T 4000 B 4HMIf 704k % NK gEfu 3 ohae, HEERRAR I B FIRIK ERINK 19G. 1gA Fil IgM,
ik B gHMudii, Jo A5 sE aigs . R L i, Jo g A F ACTH B =y R BRI F LY
NFxB2 Hffi[27]. Orange Z[28] BN 7L IH T CVID 5 XA R &R E AR, mEEER
& B O R RN ) R D 5V 2 i FE AR G . TS CVID AHSCHI BRI B A4 1COS (inducible
costimulator, % S JLH¥#5>T). BAFF-R (B cell-activating factor receptor, B 4HiuiELIE T 5214). B MEE
W B 45 1R S5 38 2 S AR A BLAE 4> F-(Transmembrane activator and calcium modulator and cyclophilin li-
gand interactor, TACI). CD20. CD21., CD27 %% Fi & K 1)k i [29] . 1 7E CVID AR I 5 H, TACI
FER AR B R IL[30] [31], BhIE R 9RAR B 114G B 4iigisid APRIL (a proliferation-inducing ligand,
HETE S FECAR) B W 1g G AT Ig A [FIRE ) EE 5245 [32] . 1COS J& T- LMl s+ CD28 F ik, NAEIE
0T A 3k, (EiEM T 40 rd R2 dmr g 1T A B 4Hf A SR, 1017 B 4R Bofn
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Ig 7= A e B BRI [25] . 1COS SREA IR R R IVETE B & s, JRE ARG I AOE UL R P
YL[33] HEKIFERELE CVID KA AR FA AR AR & 3 ACRE I/ E F H BT AN 2E, ok A 4 2 R R AR
A4 CVID MRS . EAR HHTNAE CVID 12 i3k K A A2 06 73 1R, AER T G A St 2 DR R 114
B, FRAAT R MR TT (T 40 MRS RN L DR FIR TT SR, ROZEEAT 4 2. Wil 2 BLZ IR B E S
PEER AN 196 1gA Z KT IEF VG, HAAE R SRS s, 2 W CVID B, E5835 A R AR K
DREOR LR, AT A BEHERR oy SRS 4775 7T RE

Wity & i ' R 3 S B R R R 1 RER . — o 7E Urm SH BRI 2 1 2R, 23.19% 1) 535 12 Wik S
TR, B A NS85 CVID M2 Wi JGIE, $Ros B A A 5 IR PUMA R = 1) 5 BRI 39 0 A D% [34].
L CVID M1 TNFRSF13B FE K28 A Ny e — Fig fE I 73 T8, 5 CVID 1) 8%~21% [35]. Hi LA 5T
WEB, TNFRSF13B J741 548 fd ) L2 g 2R AR RGN 2 £%, g (1) XSG 3E 0 2.5 £%, IF5 IgE K FIEx.
TNFRSF13B &K 45 53 B35 1 B U N 1gA F2 40 Ml A2 i mT REA7AEBRAE, 3500 P I 286 s Xot
VIR IE R B, SAERIEE N, FEEE 19E /38R K E[36]. BT CVID (2 EiE (¥4 5.8 )
W Mty S5 R AR )RR IR RIS N [37], F 8 I B IR L IR by S5, T RE 2 — MR X CVID I H AR ABE, 1E
G BRI A VE AL T AT AT .

CYBB Z: AN T X Yt fii i (Xp21.1~pll.4), ZEERFKE N 30 kb, &A 13 MMET, EEMRE
KRB TRAT . MR ZRAR . A SURAE . TE X G MBIYT) 5 58 AR [38] [39]. ZFE (K2 5 18 2 4 o i 445 45
¥ [ gp9lphox, MK [ T HEEERE RIS — K B RERR G (NADPH) LI 2 &K — N IESE . JERESE
{4 p22phox (CYBA). HilJii & 4 p47phox (NCF1). p67phox (NCF2)F1 p40phox (NCF4) 241 i NADPH
FAEGE GPIRIR AR 4 ADNTEE[40], AT — V38 A Az SR AR 2 IS 1 PRI 2 Fifr o PRI PR 2 T o 8 12k PAT 2 i
(CGD)J&—Fh 2= WL J5 % ML S S BRI, 1 T 4% NADPH S LEFE S A TWRKER L AR, &
B RV s R G AT B BRIA[41]. WFALELR, CYBB R At LR, 2 5B il =
7y [39] [42], 2 CGD ME—) X &E8iA R, £, TSR, CGD fElmK b E 2RI N
LG, ORI DL B R AR I B0 1 20 T B BB R, o R ) A RE I T R M R 2
CGD @5, LW, Jmstm[43] [44]. Bbml 1 L2 Wik 5 — B sf & 1ICS KR IRYT
Ja. RCRRAE, WAWAE, A REEYE, ZUCH MG 196 HIFRE, JE5EE R AR CYBB AR
A2, RARNL R €897 +4C > T splicing, J& T F& 4R, O E: chrX-37660605-37660605, 4h i
TS5 N exon8, L XLR, ACMG 2% A Uncertain (BU% Bk AT GESOR ), RIETHREE, E®EA
Ay 0.0003. S5 1% 8 LR IRARRI AR 2, 2B R NEUR A . CYBB R R
RKIAEYERZEM, HATE LA SR AL, I PRI TG P e A P PR 8 B e, B
ICS JJ7 M 2EAl b 2h T sk A B RUARYT, B R IR A R HIBR R R . I e b2 .

£ AT CVID I AREEIR ] AR ARALL, AN H00 . IR A 0. Wk, IO b WP TE A
NIPIRIE G, SECCREY K. BUEE MR, R s R e R BRI T R R S U
i 19G F#MIK 10%~20%, {H 1gM 7K [ AR /s 52 2§ M [45] [46] [47] [48]. Wk 3 ) CVID 2 WiiEiR
AR T BREE A SR 2 I B B R A IR T 8. Bl 2 DU FAUE B JL#E CVID 22 FhH &
SRS, W S BRI R I RCG R R . I EVRRGI R RIL, X TG DL sk R E
RGN LR AT R RS, T CVID K12, IR EWRERE /N, RS, SO NG A LA E
il ) L AT AT R A MU A B2 W o TS T s SRR YR B TR PRI SR L, P& 48 T e R EE A B ARIAYT
T e S et s 10— Ak . H RTEEMG & 0 CVID RIAIRHLEI M ASBIRG, BT 7 KRB0 N Sie
5%, WH AR RMEING . 55 LB & F CVID BIRRIFFt i, Hahyr SR HE R L% a7 7
%, WA AR 2 1 s PRI FCER T A 5 57 CVID IR HL . IR SO 224 E, $E @RI 17K F .
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