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Abstract

Common variable immunodeficiency disease (CVID) is a class of immunodeficiency diseases char-
acterized by impaired antibody production, and hypogammaglobulinemia is its typical feature. The
clinical manifestations of CVID are highly heterogeneous, encompassing a variety of conditions in-
cluding recurrent infections, autoimmune phenomena, inflammatory complications, and lymphopro-
liferation. Among them, CVID-associated interstitial lung disease (CVID-ILD) has emerged as one of
the most important non-infectious complications of CVID. Although the exact pathogenesis of CVID-
ILD has not been fully elucidated, it is generally accepted that immune dysregulation and pulmo-
nary infection are the main causes, with abnormal immune regulation, defective B cell function, and
T cell activation playing an important role in its pathogenesis. At present, the diagnosis of CVID-ILD
relies on multi-dimensional comprehensive analysis, such as imaging, clinical symptoms, and labor-
atory tests. In this process, lung imaging plays a key role in the diagnosis of CVID-ILD and the as-
sessment of disease progression. On high-resolution CT of the lungs, CVID-ILD shows typical imag-
ing features, such as ground-glass opacities, diffuse nodules, and lymphadenopathy. Although there
is a lack of specific biomarkers for the diagnosis of CVID-ILD, some biomarkers, such as B-cell acti-
vator (BAFF) and interleukin-2 receptor (IL-2R), have shown potential applications in the diagnosis
and monitoring of diseases. In terms of treatment strategy, the traditional CVID-ILD regimen is im-
munoglobulin replacement therapy combined with immunosuppressive therapy. The use of biolog-
ics (such as rituximab and abatacept) has led to significant progress in the treatment of CVID-ILD,
which can effectively improve the clinical response rate and improve lung function of patients. This
article reviews the pathogenesis, imaging features, biomarkers, treatment strategies, and prognosis
of CVID-ILD, aiming to provide theoretical basis and practical guidance for clinical diagnosis and
treatment.
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1. 5]

3 AR 5 78 47 28 B 55 (common variable immunodeficiency, CVID)J& — iy I, i 2% K s i AR Sk [
(Inborn Errors of Immunity, IE1), s2AER AR I FRER SR 1 L0 Hh i WSR2, HRr i 2 IE H 19G. 1gA
FI/EL 1gM KPS, B UR 2 A2 /0 [1] [2]. CVID B H R IR IE R R I, WA . R aEss
o SR Ty, LA IR R B O W SRR T A A T R R YT T B CVID B

Tk
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B B S AN M IR ARORE, A5 18] 5 1 9 (Interstitial Lung Disease, ILD). [ & % v ML 2m M ek /b . B
JoiE RAEZE[3]. CVID HIAImHLEI A TS 4 W], H AR 2 R ILFEER, A B
M. RIS 50 T IREREAT DL R AE A Je R S 5 2 ML [4]. E—2& CVID &3, HEjl
J&t5 CVID AHIC I SRRl el R IF 0, CTLA-4 Hifis A4 LRBA 6 Z DL K STAT3 1 fE R 48 (Gain
of function, GOF), & IS ILD AHCHIfitEH S, 7E CVID £ 1, CVID-ILD (Common Variable Immu-
nodeficiency-Associated Interstitial Lung Disease, 7% 53 84 528 i [ 995 AH G 18] J5 P Jili 4 ) 1R 9 26 ey 18
10%~20% [5]. ISR, B APDHIR A Z 8 B, FTE PGS 2 N, CVID-ILD 35 1 SR 2%
RAFRIREIRT . SR, IXEETT F B B R TR S AR, AR AE AR A A oo R Il f . AR
X CVID-ILD MAIEHLE] . AEIARER) . SR FRME 1897 Tk MR AT SRR, DU IR RS
Wr 51697 SR B ik .

2. CVID-ILD #id

ILD 22 LI S 5 (5 1) A2 Mty v B 0 fi ) o ) 1 2 9% i R 2T 4 Ak A RRAE ) 5k I8 M % 42 . CVID-
ILD /2455 CVID #HKM ILD, AT 54l ILD £, CVID-ILD EF s EE 2%, ILD B35
T CVID HB#EMIHEAERERFILT-H[6]. HET, CVID-ILD RImALHI A e 48 0, BlA 0 IR R
BH, G SR L 08 EEIER YL RN Z BE R T R | A i R o 1 A 1 B 2 A Rl BB {E A K R 3% . 7E CVID-
ILD &b, &S T 4 Al (b SV BT @A S, Wi IRSEHE F(TNF). FHE-y (IFN-y).
AT CTANH A 3R -2 524 (sCD25) LA K il A T 4 G BR AR 6 28 1143 1--3 (STIM-3)/K 7 LT il 7
F 003 KE O R A= b S5 A VR S A BT n, B4 M 3R T V% 1% 5 (1-D (SP-D) LA S JE 7 42 @ 2 T -7 (MMIP-7);
WAL, 5 H Al AR et I A FE M B, 4 4R 5T (Extracellular matrix, ECM)bR &M 7K -t 55 2 THE [ 7]
CVID-ILD & WG R B IUAFAE 25 5, 3000 BB v RETC B SR, 17 o — 3 0 KB 3 MU AT i o 0 e e Ve
MR, I Lrnz i LA K 57 Sy R R e o S e HE e v LT Z A (CT) & A ILD M ik s g A & F
Bt. CVID-ILD ‘& LI R 5215 2 5 o R DU ELFE B B FE VR« RIS VESE TR . IR A5 R, 5Ri8 VB
RS R LR IR E[8]. Matgorzata 25 AXt 9 5] CVID-ILD B BT /00, 4R8N, g BEYA
Bk, HILD REREARE S . Hd L BRI R ZW, 5 3 BB L T fE S A
WP Zvr, 119 5 Bl D e A B B/ A7 A0 PR A VE I D e Bhis o 0350 i 7 MR 36 CT RI N2 K Hil SR
(R8T /N [T SR TR i) S B bk B 20 78 5 o B 7 465 SR 32 B Dbk EL 40 [ o P i ¢, v 1 461
BRI RIMATTEN AP 58 DL R ZF b 14 3R R kE[9] % T CVID-ILD BT BAq 5 A M 0™ B %,
RN I RS F IR RIS W 51697 & CE R, DU LRI PR A

3. &t

CVID-ILD HIRRHLEI A MR w4 E . BHal, AR FEAEWAEREY: H—, CVID &
R BRFEL IR Gy, FTREAE CVID-ILD MR EFE R R REIEH . T CVID B il E sAr e
BRI, GPEMIEIhRESZ R, MK 52 AN T RS SRR AR, RIERGLAT I R 1FE
BEMEJORE RN, T AR AR DM R 3R, HET S:2 CVID-ILD kA K. H ., CVID il K thizfass
A, VT RES RIS SE S N 58 H & S MRS . CVID B RN G A T RE 250, Gy 1 5 I 2%
Kflif, FEMARTCIEA R RN RRE . X PRSI R, AT A8 fR il 0 s R G0t B i
W IRV IER N, BEH A S RS R I AL, R S R R, BASIR
CVID-ILD. X PR FENLHIFFAEAH B A0S, EAIRERT se MU HEAE A, AT ReAH B Wb, JL[R/ 25 CVID-
ILD MymBR AR B . JRTM, JLEARE TR FNLH DL A & R 28 2 (Rl AR EAR FH I 2%, AT fridt— 5 IR

DOI: 10.12677/acm.2025.154961 510 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.154961
https://doi.org/10.12677/acm.2025.154961

i
[k
Blid

AN FE 55 IE[10]
3.1. B

CVID FEE RN IE KRG TR BREE, B35 A IR AR E B MAE, X —f) W R A 815
AR 0T AR A R I 2 RIS . AEARZ W R A, Nk 8 AL (HHV-8) 1 EB #i & (EBV) T
PR SERENS 5 SOk A0 B A 2R S I B, E T S B3R I R 4 MR T I R . Wheat 85 A FRIBIF FEAIE 5K
TNEHEiEE 8 Y5 CVID-ILD Z [AMAAEB YA [11]. HHV-8 & YL )E, W] seidd 45— R 540
WA i, (R AR e S O R R AR L. B, HHV-8 Zmht i H L B 1 R 15401 32 4
MAE R T, ORI A R N B BS TEAE OGS 5 i SR AR, (AR ik L A PR RR S A T S T R S BEDIR S
T S S R S A K BRI I AR, 51 R e O AT, AR 9 R A P R R R R B
WM IAIE N -0 (TNF-a)s 20 35-6 (IL-6) 5540 B8 1 1Ry id FERE IR, I8 AP REA il [A] Jo 1) 1E 3 4544 55
Thee, mZHES) CVID-ILD HIELHEFE o 1X — R IR N B AR 25 B UL TE CVID-ILD A ML o ()38 7E
YER, JHR T A8 7 A, FoRR a4 2 CVID-ILD Al 2 ip—A ot H iR ArR N IR T 1)
H % .

3.2. BRI

IEl FFARNGRIN 5y YR, RS B g% RAESSE— RAVERIGIREI. LR, FEET M
RN, Bk Z 1Bl BFE PR H B 20 “RBE R FHE, R EINE S R RN RREE SOE
ARAS IBR B G i S 38 5 DA R v a0 A AU n[12] . 1LD # AR 1EN I —Fp R et o e,
RN G e R VI e RINERET 2, & H SRR B8 SEMERE. e
AR PRI, BT BE T R SR A B M R G IR [13] . Bl % BR AR (T VR R DL 25 0 )2 B
Fl, CVID &35 g A 2 AORE IR A R R B B 150 . SR, s SRAHDSIERIE, E & fktt
PR 1B SORE SR AN A S, CUBON A RT CVID B AW R FIET R E B S KR, X
(KA TS R R 1 e MU (R . AE — TR 5 9% [ 22 AN PO ORI ST, BTSN SRR 129 4
CVID BHFATIRNFINT, R TR, Hr 80 #l & (5 Am BT 62%)3 & CVID-ILD, It H LT
BHEWRIHE AR MM RE52 RO IX—RILEH, CVID-ILD 54 Gt G ThRERERT 2 []
HARENNTE[14]. E5 —TRHRAT A+, Leif G. Hanitsch 258 A [15]%} 105 44 % 4E CVID B A1k
ITHEFL, RINZ) 53% NI EHTERSWIEA ILD 281, BOLH2 NESR CVID. X—45 A /iR,
ILD R Al g /& CVID #HIE Gy R I —Fh RS R L,  FElE s gl thy s e ol Hth SR IR 2 4%k 72 A

3.2.1. EERRS RELR

CVID J& T — BA W BAL 5 B, 7T LLE 2 NS [F) R DR R B BT 5| o Ik A DG R [R] 3 2
f3.55 ICOS, TNFRSF13B, TNFRSF13C, CD19, CR2, MS4A1, CD81, 1L21, LRBA, NFKB1, NFKB2,
PRKCD. IKZF1. CTLA4 # PLCG2 [16]. FLEERIERIERBOTRIS;AME: —HKE B HREAFKEH
B WS FAAPIRESE DI G B —RNESCE RN e Wl T HLE] . B B s O DL SORERERE . PR, X
e L BE PR BRI ] DL S B8O R R DIRE B R R SR R R A[L7]. B ICOS e[RRI ), %Ak A
76 T A5 B AR b RRIEE i@ b R 5 E R . 1COS ZE RG24 T 4l B 40 AL &%
R ERIEAE 5, Bl B 4EMxE DA EE 5L, Puik A 2 2IHAG, A BRI k. Ha
CTLA4 JEAIERIE, CTLAA VE 9% T 1) SCHE oy 1, HR B 2 F TR L AA Sy 11T )~ PR AS (15 S
RGBS, 551K E S RPN SREIRAS, X 78 /AR BILT 35 R B of 2 2R R R SR
RE IR, AR GREEEE & BT, AR KR40 IEH1E21E, £ CVID
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322. BERMMHARSRERR

TEARZ S BR I B E RN, fP7EE BIRSVE T 40005 B 40, X — I RUE T B 8E(EH X B 20 f) 5k
MR e T Z00) P IR 2 N ME SRR AR I R i B . IERIBOL T, HUARIE SR e 5246 2 i R T
THERIX AT REXT B S LU A RN AR . SRTT, 2 B 3RS N2 AT P S el i v e 52
Rt mi, (RN NI S AG B TIREIEH, I8 [ SN e P A I 2 3 A ARHEIR S 5
(ELESMBR RN T, e A T RER BT . B S RN B AAFAE—Fh 440 “ v LRl (clonal re-
demption)” HIMLA, FEMLEFES, HSRNVE B A PLEATH 5 B A1 AR RO R4 s R AL
WX - RARNRE, B MRS, AR B S U AR BN, BET R B S RN,
ALHIE— e AR B B T B B S R N[18]. 7E CVID &3, AW o i L AL 7y T gidsd B
A HLIEAC T (BAFF) N 1 H B Nt B AR REAL, SEE PR A, TR K AR
T3R5I K H B BN [19] o X — RV A BN IR RZE 7R T H 5 SAEAIIRAE CVID Fui
KRB PRI SCEAE R, O R SR N TG R T TSt 1 2517

3.2.3. AMEFSREXR

CVID-ILD &P I e 2R, TEAR KRR 5 2 Fh A i 5 1 (0 57 5 Rk BB A G . A SR ik
B, (FAEE RN CVID &3, H T 40 S0 H R iR, [FIRS S i 2 A i 3R s R B
FERRFEPIESET 524Kk 1 (PD-1). WhEEANMvE b 2R 3 (LAG-3) LA K AuEEPE T kL4l dH X HiIR 4
(CTLA-4)Z5 32k R Rk A3 . X PR T 4l 58 WG DL R S e i T e 2538, M5 R s ok
VARSI ARE, B ick FE 14 9 RE S 2 LA BT 1 T AR Th RERRS o 10 I 6 I R RE N2tk — A5 lin il i 2
WIS, ERCEYETERR . FIRFE I T 4iMRES, rTREE CVID HACRE & 2B 25 VA 55 [20] . Kellner [
HFRRRE R, HETAREREMFR CVID £, CVID-ILD EH4MEIMmF T 4i% H E1K[21];
Friedmann %5 A7E CVID-ILD &35 S0 A R REDEH R, TR T 40 s B w5t FER,
JEMHBIYE T AUFEICIZ 40 Th 4R LB v ST & . thah, BFFENgEs) B MicEig £, HApg
ik CD21 HHEA e RAFVER B 4y 15 ICNWIE[22]. Unger S5 AN RIS PSR &1L CD21 B 4l i1 3™
HE Thl i fFHes y P AR e Rk, X/ T 78 CVID-ILD AJsHLElH, T 4 B 48
2 (A AFAE S8 A AR FI[L]. B 4UMIThAE =% 7F CVID-ILD R4 hPnsE E X EE M AT, AR
I, CVID-ILD %t ES B diisibH v (BAFF)/KF T s V1M 5%, BAFF ffih BE P~ AR A 2 s
PUAT-F T Bel-2, HEimifedt B 4HMIMIAETE, b2 R i A K3R1A CD21 (1 B 4, F5H0X Le2 iy 7l
S AT IgM [23]. IRk, AERFFREM, CVID G KRN S hiiAThsE A <, PrikThaEr
K2 FEAAE R0 [24] -

2% LATR, CVID-ILD % e — MR E M2 R R IR, Wi T 4008 B 40 0 5 is 1k
YA R 72K 1 2R AL DA R S e i TG 0 R 1 . IR SR AR BLAZ 4 WhIRIVER,  JLIRIRESh T 1R
B . XX —E HLEITRNIR ST, BN CVID-ILD MRS W . J077 S0 ) LK UG PSR AL T A
W2 PR B Rt R 4 8 A T 9 L

4. CVID-ILD B4

£ CVID-ILD Wiz W 520wt JE VA AR o, SR A B R B AN W] sk 1 %81 ] - CVID-ILD
IR T 85 IR DL SR R A S 2T I LR & 0 Hr. IEE X &l T-4E CVID-ILD W
ABBURE R £, — MU THIE A, B 2 BE U5 A2 T B WY R A A AT PRl o BEILIR BUZ (MRI)
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TEVEALFRHZAG 28 77 TH HL A AR5, SR AR Jifi s R AR A3 i) S AR A — e R R M. H T, o4
HUBZH3(CT)TE ILD 2 Wik H¥RE O, AN RIS A B A 4T b 5 A 4F 4 i85, ik mT
XF ILD B WA YT RSEEAT VPG o

CVID-ILD I CT S 2 FRFE, GFRESCMESE T BE B FAETRIRES « Il I TR/ s MR bk 5 ok
PAS R EE IS . BT, BT RENREZ R BB R E G, SmIssu
BIILG . FES09 S N B, BERE WS 2 LAAH IR o R R DA B e 33 0ROy S RV RRAGE () Bl 41 A 3R
. Bintalib 25 A\ X} 23 TSR FLBEAT AT 5 BN, TEIX LR CT pUG S e N2 CVID-ILD
M B hrE. IFH, BMUKEE CT RHIEZ W CVID-ILD FIWFFT, K s 7Y fili 5 26 I AL 8 NAE (s 4 (3
BT SR E A E A X, RS W) B IESR. SA DR /N R B 34 JEE [25] . Cowen 5 A
it 1 G A A2 R CVID-ILD B)L, X HBHT N 3 FRMaH CT i &8, XU fiti 5 st
SEVTAL I B (LB LS5, RN AELEBE PR B 3R 5 DA S PR 538, 3 W% 81t 5 P I JEE K 2 A e ik
£ 2 e DR LT 2 5 4 K (18 JBEOK) [26]

7E CVID-ILD ¥ CT H#1F4r 7774, Baumann 343 F1 Hartmann PF-43 5N H o X FIE2> T A
TV 5 CVID AR CT 248, i 55 % Ho A =T 55 B PPl - Meerburg 55 A\ i %} 138 41 CVID-
ILD B 1 CT HHHTOI AL, MEIFPAN TR MIES 7%, 4R E/R Hartmann 4376 PEAl 1ILD i A
BRI EENE, JUHAE T FE o HAT B X [8]. AT E, Baumann J5VA7E H # kK127 5
HAA7E, eV RN Baumann J7 A 9 MR DREE, IEAIGIARET A FROVSCRRE S, RERE NPT
Be R 5 R, B p U AR R, TR AT B AR . R R ARSI CT W
A BT RS HERIZ ORI B CVID-ILD, {2 H i {CH D Et Fis H CT VP4 J7 iR VT Ak it 52 B A% L 2L
HkRE[8]. TEIERMSE, BOE CT 45 RISy ILD Ms IR e, Rk, FETH0EE CT 45 Bittr
WA, e HGUT A A B0 A B [10]. Mai Sasaki %%} 32 4 CVID-ILD £ #EAT P4t 5 KB,
Lpitee B, DU DR EACHRFE 3t e PE CVID-ILD &3, TEMf CT 4 FRIMHER
EWB R, HRaG PSR KA /N [A] Y 5 & O AR

5. £4RE

JRE AR FRALE CVID-ILD HIiZWih & LE K, EAUREEAR S AR JL S5 =7,
M DS 1) RS V12 B 5 A T I W . AEBHBBT CVID-ILD AmALI LAl |, PRG-I
52 KM EDbRED), ST Em R e LB i im s, BARERENZE . 4T, FH% CVID-
ILD AEWbs BRI T 8 KI5t . Matson 455735 it 71 K I, CVID-ILD SN B 4000 K+ (BAFF)
KR ET T, XA T RELRS) B AN R AR, AP il B 0 B R8I BV 7R B0 HERE R R A A% O
s egh, MiE 1gM KPR S CVID-ILD fE7ERIEE[27]. van Stigt 5522 BB 58K B, CVID-ILD &
H AN -2 ZARIL-2R) K2 E T ss, HaltE i/ 2-2 S2AR(SIL-2R) K -2 1t A ZF i
PN (T THE, RIS PG . BRI, IL-2R ZKFRIE N ¥EAl CVID-ILD it 35 B A VAT BUR I
AR MTESR, A HAE CVID-ILD Wi AT RIAME, VA RHRANIRF[28]. Smits 5 AFEH, B 1IgM 7K
SERTIL-2R 24, HrisEng (neopterin) /K - B 24 A5 A oa v 20 A= Wb TS fE v BEE[29]. 7E CVID WL
QI FENE BT KT BRI 4 B SR SR DA R AR et RORE IR R AR R AR O, R BARAE
FABLH R 5 4 B [30] . Berbers 25 BRI T —45 CVID 4 5K iR 2 UIAH < 1 i 2B b i
Y, BARLHE MILR1. LILRB4. 1L10. IL12RB1 F1 CD83. iXLbkr &M 21 /KT 5 4y 25 i (A R 2%
BRI BRI, HE, CVID Bk Thl Al Th17 MG & A m BiRBS, #t—PRHZR
T3 T G 2 2 R T B B WA 5 2 I S S R 45 M LRI [31] . Maglione BF 55 A ST X 73 44 CVID B3 (7% 44
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BIJC ILD 3. 14 fifasE 8 ILD &35 DA K 15 Bl ILD ) T Ratin, 4R ExR, etk
ILD B4 A b A AR g %2, Jo R CD14+CD16 - £ i Bk 4 18 2 45 il BE o 2t o
FUFSE, X4 CD14+HZ 42 CVID-ILD i B 4HMuiE (bR F I L Z SRR, X—I R R T R A&
LR B A% A0 B 22 A R 23]« Miranda S5 72 A AT i 18 2 w0 A B gt — P ESE, CVID &3
M3 H ]y CD14 /KPR & TR, iZIRhR S BN 5 R 4 B SORE R B Bhn B . bAh, 0 RIE
KI, CVID & IFAEBERN 1gA 7K LULNE 2 BERE 14 19A F 1gM ZKF B35 PR X Fh Sy BREE 1Y)
SEECRAS,  PTREBUEALARTE B 5200 A A B 7= AR Ik B i S B, S I 380 e RORE 1A R A R,k e 2
VbR A R S et 4005 R G X ELIRAR[24]. Mai Sasaki BB\ R 78 N 2 £ T CC16. SP-D Al MMP-7
S YIhRETE CVID-ILD IR RS S, 1K EEbR 4 A 05 S Wi b 7 45349 DA B Je Jir 56 i =60 90 1Y) o 2
e, Horp SP-D B AIESE AT GLILD ()R BE4Ehr .

25 LATR, CVID-ILD AWbr EX) AT SRR, B i 2 Wr . 9 1 15 3l s DL R TG 7 80k
PEAGHRALE T ) T R W BAFF. IL-2R. SP-D S8R & 7E I R N H O e I H A s IR . FH I 77, SR,
FORR b BUBME DL RARHEACK I OV E DDA Rt — PR 5838 . Aok, BRE I H 2 Mbs S AT Rl
HRARZFEDAREN), HHEA CVID-ILD BASHELTT FF A B c. A, R AEmbs 95
GIRERE . B FRIEANG S, DLSRBAMEI2YT, TR RAFR AR R 1 E 2.

6. AT SME

FEWIH T CVID-ILD 125, nfarblsE A B0Ria 7 50ms LLSGE BB U5, MO IR R SGUE R £ ki
CVID-ILD f#if77 #ms £ 2R A T e 7 . SOREIS I LR SCRIEIRTT, BESMR BEAEIR . TR G
FTHAE B . IR9T 77 R IPREE T A B B T AR L B DRI SRR I DL AR ZE AT AL E
il o RET-Ab T FHHEOR 1B AR X R CVID-ILD i3, Bk LT VARG A (R & R o 24 [ e e
PN —EIRIT T SR SBEERER T IR BT RN 78 FB B R NSRRI PUAE, PRI U R o SIS o] e
YU ey S ) RO SN, IR R A . SRR, ZIRA AT T RPN A 1R R AR
JRETT R BRI A BRI B ™ B BN — IR YT S B R PR R, G B 75 (B 22 5 Ty T A
A 22 BT) AT N IR TR HE . H TR S e MR 7R 6 5 2B W MR AR 22 5 . Hoh, 22 B e A
N PG R, B A b LA B R AR T DRk, Heba S8 AJT e AR — T [e (| B2k A 51k
TR, ZHEWERAICE B T AR SR . Ielb B B R i IR0, IR Rese iThag, R
IR AR A YA P S5 SR [ e T 51 A PR AN R R BE[32]
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IBEG, SRT, HAHY T RIARE M DL R 2 Ve A it — P IiE. BEAh, T CVID-ILD BEFEIRR

DOI: 10.12677/acm.2025.154961 514 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.154961
https://doi.org/10.12677/acm.2025.154961

¥

Pax
&

|k

RIS 2 FE 7 THIAF AL R 2 I MAZE S, ARRAVIA YT SRS L SN 5T AA, AR 38 83 (1 B AR 1 |
FERISRBE R . GBORESSESLPRIE O, R POd B R 7 %

STE Z, CVID-ILD 2 — MBI, T2 R BRGLL R SOESE 2 A SR . ARk
RIBIETE 5 FRBERNIRFUHSOR AL, ARSI A S R 2 W TR LURGR 7 Sem,  0E M) sk i /s 1Y)
g, TR IR

E&UH

] 5% ) L 24k 5 5 3 s PR 2= 2091 9 RO I PR 2 2 98— A I H (NCRCCHD-2022-YP-07);  H [l f# -
Ja R4 TR B I H (2022M720610) .

SE K

[1] Szczawinska-Poplonyk, A., Schwartzmann, E., Bukowska-Olech, E., Biernat, M., Gattner, S., Korobacz, T., etal. (2021)
The Pediatric Common Variable Immunodeficiency—From Genetics to Therapy: A Review. European Journal of Pediat-
rics, 181, 1371-1383. https://doi.org/10.1007/s00431-021-04287-6

[2] Seidel, M.G., Kindle, G., Gathmann, B., et al. (2019) The European Society for Immunodeficiencies (ESID) Registry
Working Definitions for the Clinical Diagnosis of Inborn Errors of Immunity. The Journal of Allergy and Clinical Immu-
nology: In Practice, 7, 1763-1770.

[3] Parsons, A.J., Franco-Palacios, D., Kelly, B., Grafton, G., Mclntosh, J., Coleman, D., et al. (2025) Common Variable
Immunodeficiency Associated with Noninfectious Pulmonary Complications and Its Treatment: Beyond Immunoglobu-
lin Therapy. Pulmonary Circulation, 15, e70034. https://doi.org/10.1002/pul2.70034

[4] Yazdani, R., Habibi, S., Sharifi, L., Azizi, G., Abolhassani, H., Olbrich, P., et al. (2020) Common Variable Immunode-
ficiency: Epidemiology, Pathogenesis, Clinical Manifestations, Diagnosis, Classification, and Management. Journal of
Investigational Allergology and Clinical Immunology, 30, 14-34. https://doi.org/10.18176/jiaci.0388

[5] Vilela, M.M.d.S. (2021) Human Inborn Errors of Immunity (HIEI): Predominantly Antibody Deficiencies (PADs): If
You Suspect It, You Can Detect It. Jornal de Pediatria, 97, S67-S74. https://doi.org/10.1016/j.jped.2020.10.010

[6] Khanbabaee, G., khazaii, F., Chavoshzadeh, Z., Rekabi, M., Ghomi, Z., Zeinali, V., et al. (2024) Interstitial Lung Dis-
eases (ILD) in Common Variable Immunodeficiency (CVID) Patients: A Study from Iran. BMC Immunology, 25, Article
No. 45. https://doi.org/10.1186/512865-024-00640-0

[7] Fraz, M.S.A., Michelsen, A.E., Moe, N., Aalgkken, T.M., Macpherson, M.E., Nordgy, I., et al. (2022) Raised Serum
Markers of T Cell Activation and Exhaustion in Granulomatous-Lymphocytic Interstitial Lung Disease in Common
Variable Immunodeficiency. Journal of Clinical Immunology, 42, 1553-1563.
https://doi.org/10.1007/s10875-022-01318-1

[8] Meerburg, J.J., Hartmann, 1.J.C., Goldacker, S., Baumann, U., Uhlmann, A., Andrinopoulou, E., et al. (2020) Analysis
of Granulomatous Lymphocytic Interstitial Lung Disease Using Two Scoring Systems for Computed Tomography
Scans—A Retrospective Cohort Study. Frontiers in Immunology, 11, Article ID: 589148.
https://doi.org/10.3389/fimmu.2020.589148

[9] Pac, M., Bielecka, T., Grzela, K., Komarnicka, J., Langfort, R., Koltan, S., et al. (2020) Interstitial Lung Disease in
Children with Selected Primary Immunodeficiency Disorders—A Multicenter Observational Study. Frontiers in Immu-
nology, 11, Article No. 1950. https://doi.org/10.3389/fimmu.2020.01950

[10] Patel, S., Anzilotti, C., Lucas, M., Moore, N. and Chapel, H. (2019) Interstitial Lung Disease in Patients with Common

Variable Immunodeficiency Disorders: Several Different Pathologies? Clinical and Experimental Immunology, 198,
212-223. https://doi.org/10.1111/cei.13343

[11] Wheat, W.H., Cool, C.D., Morimoto, Y., Rai, P.R., Kirkpatrick, C.H., Lindenbaum, B.A., et al. (2005) Possible Role of
Human Herpesvirus 8 in the Lymphoproliferative Disorders in Common Variable Immunodeficiency. The Journal of
Experimental Medicine, 202, 479-484. https://doi.org/10.1084/jem.20050381

[12] Walter, J.E., Ayala, I.A. and Milojevic, D. (2019) Autoimmunity as a Continuum in Primary Immunodeficiency. Current
Opinion in Pediatrics, 31, 851-862. https://doi.org/10.1097/mop.0000000000000833

[13] Cinetto, F., Scarpa, R., Pulvirenti, F., Quinti, I., Agostini, C. and Milito, C. (2019) Appropriate Lung Management in
Patients with Primary Antibody Deficiencies. Expert Review of Respiratory Medicine, 13, 823-838.
https://doi.org/10.1080/17476348.2019.1641085

[14] Bintalib, H.M., Grigoriadou, S., Patel, S.Y., Mutlu, L., Sooriyakumar, K., Vaitla, P., et al. (2024) Investigating

DOI: 10.12677/acm.2025.154961 515 I A [ 2 3k

B


https://doi.org/10.12677/acm.2025.154961
https://doi.org/10.1007/s00431-021-04287-6
https://doi.org/10.1002/pul2.70034
https://doi.org/10.18176/jiaci.0388
https://doi.org/10.1016/j.jped.2020.10.010
https://doi.org/10.1186/s12865-024-00640-0
https://doi.org/10.1007/s10875-022-01318-1
https://doi.org/10.3389/fimmu.2020.589148
https://doi.org/10.3389/fimmu.2020.01950
https://doi.org/10.1111/cei.13343
https://doi.org/10.1084/jem.20050381
https://doi.org/10.1097/mop.0000000000000833
https://doi.org/10.1080/17476348.2019.1641085

[15]

[16]

[17]
(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Pulmonary and Non-Infectious Complications in Common Variable Immunodeficiency Disorders: A UK National Multi-
Centre Study. Frontiers in Immunology, 15, Article ID: 1451813. https://doi.org/10.3389/fimmu.2024.1451813

Hanitsch, L.G., Wittke, K., Stittrich, A.B., Volk, H.D. and Scheibenbogen, C. (2019) Interstitial Lung Disease Frequently
Precedes CVID Diagnosis. Journal of Clinical Immunology, 39, 849-851. https://doi.org/10.1007/s10875-019-00708-2

de Valles-Ibafez, G., Esteve-Solé, A., Piquer, M., Gonzalez-Navarro, E.A., Hernandez-Rodriguez, J., Laayouni, H., et
al. (2018) Evaluating the Genetics of Common Variable Immunodeficiency: Monogenetic Model and Beyond. Frontiers
in Immunology, 9, Article No. 636. https://doi.org/10.3389/fimmu.2018.00636

Ho, H. and Cunningham-Rundles, C. (2022) Seeking Relevant Biomarkers in Common Variable Immunodeficiency.
Frontiers in Immunology, 13, Article ID: 857050. https://doi.org/10.3389/fimmu.2022.857050

Burnett, D.L., Reed, J.H., Christ, D. and Goodnow, C.C. (2019) Clonal Redemption and Clonal Anergy as Mechanisms
to Balance B Cell Tolerance and Immunity. Immunological Reviews, 292, 61-75. https://doi.org/10.1111/imr.12808

Romberg, N., Le Coz, C., Glauzy, S., Schickel, J., Trofa, M., Nolan, B.E., et al. (2019) Patients with Common Variable
Immunodeficiency with Autoimmune Cytopenias Exhibit Hyperplastic Yet Inefficient Germinal Center Responses.
Journal of Allergy and Clinical Immunology, 143, 258-265. https://doi.org/10.1016/j.jaci.2018.06.012

Berbers, R., van der Wal, M.M., van Montfrans, J.M., Ellerbroek, P.M., Dalm, V.A.S.H., van Hagen, P.M., et al. (2021)
Chronically Activated T-Cells Retain Their Inflammatory Properties in Common Variable Immunodeficiency. Journal
of Clinical Immunology, 41, 1621-1632. https://doi.org/10.1007/s10875-021-01084-6

Kellner, E.S., Fuleihan, R., Cunningham-Rundles, C. and Wechsler, J.B. (2019) Cellular Defects in CVID Patients with
Chronic Lung Disease in the USIDNET Registry. Journal of Clinical Immunology, 39, 569-576.
https://doi.org/10.1007/s10875-019-00657-w

Friedmann, D., Unger, S., Keller, B., Rakhmanov, M., Goldacker, S., Zissel, G., et al. (2021) Bronchoalveolar Lavage
Fluid Reflects a T(H)1-CD21(Low) B-Cell Interaction in CVID-Related Interstitial Lung Disease. Frontiers in Immu-
nology, 11, Article ID: 616832. https://doi.org/10.3389/fimmu.2020.616832

Maglione, P.J., Gyimesi, G., Cols, M., Radigan, L., Ko, H.M., Weinberger, T., et al. (2019) Baff-Driven B Cell Hyper-
plasia Underlies Lung Disease in Common Variable Immunodeficiency. JCI Insight, 4, e122728.
https://doi.org/10.1172/jci.insight.122728

Abyazi, M.L., Bell, K.A., Gyimesi, G., Baker, T.S., Byun, M., Ko, H.M., et al. (2022) Convergence of Cytokine Dysreg-
ulation and Antibody Deficiency in Common Variable Immunodeficiency with Inflammatory Complications. Journal of
Allergy and Clinical Immunology, 149, 315-326.€9. https://doi.org/10.1016/j.jaci.2021.06.008

Bintalib, H.M., van de Ven, A., Jacob, J., Davidsen, J.R., Fevang, B., Hanitsch, L.G., et al. (2023) Diagnostic Testing
for Interstitial Lung Disease in Common Variable Immunodeficiency: A Systematic Review. Frontiers in Immunology,
14, Article ID: 1190235. https://doi.org/10.3389/fimmu.2023.1190235

Cowen, J.E., Stevenson, J., Paravasthu, M., Darroch, J., Jacob, A., Tueger, S., et al. (2020) Common Variable Immuno-
deficiency with Granulomatous-Lymphocytic Interstitial Lung Disease and Preceding Neurological Involvement: A
Case-Report. BMC Pulmonary Medicine, 20, Article No. 205. https://doi.org/10.1186/s12890-020-01231-6

Matson, E.M., Abyazi, M.L., Bell, K.A., Hayes, K.M. and Maglione, P.J. (2021) B Cell Dysregulation in Common
Variable Immunodeficiency Interstitial Lung Disease. Frontiers in Immunology, 11, Article ID: 622114.
https://doi.org/10.3389/fimmu.2020.622114

van Stigt, A.C., Dalm, V.A.S.H., Nagtzaam, N.M.A., van Rijswijk, D.A., Barendregt, B.H., van Hagen, P.M., et al.
(2021) Soluble Interleukin-2 Receptor Is a Promising Serum Biomarker for Granulomatous Disease in Common Variable
Immune Deficiency. Journal of Clinical Immunology, 41, 694-697. https://doi.org/10.1007/s10875-020-00947-8

Smits, B., Goldacker, S., Seneviratne, S., Malphettes, M., Longhurst, H., Mohamed, O.E., et al. (2023) The Efficacy and
Safety of Systemic Corticosteroids as First Line Treatment for Granulomatous Lymphocytic Interstitial Lung Disease.
Journal of Allergy and Clinical Immunology, 152, 528-537. https://doi.org/10.1016/j.jaci.2022.12.813

Macpherson, M.E., Halvorsen, B., Yndestad, A., Ueland, T., Mollnes, T.E., Berge, R.K,, et al. (2019) Impaired HDL
Function Amplifies Systemic Inflammation in Common Variable Immunodeficiency. Scientific Reports, 9, Article No.
9427. https://doi.org/10.1038/s41598-019-45861-1

Berbers, R., Drylewicz, J., Ellerbroek, P.M., van Montfrans, J.M., Dalm, V.A.S.H., van Hagen, P.M, et al. (2020) Tar-
geted Proteomics Reveals Inflammatory Pathways That Classify Immune Dysregulation in Common Variable Immuno-
deficiency. Journal of Clinical Immunology, 41, 362-373. https://doi.org/10.1007/s10875-020-00908-1

Bintalib, H.M., Lowe, D.M., Mancuso, G., Gkrepi, G., Seneviratne, S.L., Burns, S.0., et al. (2022) Corticosteroid-In-
duced Remission and Mycophenolate Maintenance Therapy in Granulomatous Lymphocytic Interstitial Lung Disease:
Long-Term, Longitudinal Change in Lung Function in a Single-Centre Cohort. ERJ Open Research, 8, Article ID: 00024-
2022. https://doi.org/10.1183/23120541.00024-2022

Pecoraro, A., Crescenzi, L., Galdiero, M.R., Marone, G., Rivellese, F., Rossi, F.W., et al. (2019) Immunosuppressive

DOI: 10.12677/acm.2025.154961 516 I A [ 2 3k


https://doi.org/10.12677/acm.2025.154961
https://doi.org/10.12677/acm.2025.154961
https://doi.org/10.3389/fimmu.2024.1451813
https://doi.org/10.1007/s10875-019-00708-2
https://doi.org/10.3389/fimmu.2018.00636
https://doi.org/10.3389/fimmu.2022.857050
https://doi.org/10.1111/imr.12808
https://doi.org/10.1016/j.jaci.2018.06.012
https://doi.org/10.1007/s10875-021-01084-6
https://doi.org/10.1007/s10875-019-00657-w
https://doi.org/10.3389/fimmu.2020.616832
https://doi.org/10.1172/jci.insight.122728
https://doi.org/10.1016/j.jaci.2021.06.008
https://doi.org/10.3389/fimmu.2023.1190235
https://doi.org/10.1186/s12890-020-01231-6
https://doi.org/10.3389/fimmu.2020.622114
https://doi.org/10.1007/s10875-020-00947-8
https://doi.org/10.1016/j.jaci.2022.12.813
https://doi.org/10.1038/s41598-019-45861-1
https://doi.org/10.1007/s10875-020-00908-1
https://doi.org/10.1183/23120541.00024-2022

¥

Pax
&

|k

Therapy with Rituximab in Common Variable Immunodeficiency. Clinical and Molecular Allergy, 17, Article No. 9.
https://doi.org/10.1186/s12948-019-0113-3

[34] Verbsky, J.W., Hintermeyer, M.K., Simpson, P.M., Feng, M., Barbeau, J., Rao, N., et al. (2021) Rituximab and Antime-
tabolite Treatment of Granulomatous and Lymphocytic Interstitial Lung Disease in Common Variable Immunodefi-
ciency. Journal of Allergy and Clinical Immunology, 147, 704-712.e17. https://doi.org/10.1016/j.jaci.2020.07.021

[35] Fraz, M.S.A., Moe, N., Revheim, M., Stavrinou, M.L., Durheim, M.T., Nordgay, I., et al. (2021) Granulomatous-Lym-
phocytic Interstitial Lung Disease in Common Variable Immunodeficiency—Features of CT and 18F-FDG Positron
Emission Tomography/CT in Clinically Progressive Disease. Frontiers in Immunology, 11, Article 1D: 617985.
https://doi.org/10.3389/fimmu.2020.617985

DOI: 10.12677/acm.2025.154961 517 I A [ 2 3k


https://doi.org/10.12677/acm.2025.154961
https://doi.org/10.1186/s12948-019-0113-3
https://doi.org/10.1016/j.jaci.2020.07.021
https://doi.org/10.3389/fimmu.2020.617985

	普通变异型免疫缺陷病相关间质性肺病：发病机制、诊断挑战与治疗策略
	摘  要
	关键词
	Interstitial Lung Disease Associated with Common Variable Immunodeficiency: Pathogenesis, Diagnostic Challenges, and Therapeutic Strategies
	Abstract
	Keywords
	1. 引言
	2. CVID-ILD概述
	3. 发病机制
	3.1. 感染
	3.2. 免疫失调
	3.2.1. 基因缺陷与免疫失调
	3.2.2. 自身反应性细胞与免疫失调
	3.2.3. 细胞因子与免疫失调


	4. CVID-ILD影像学特征
	5. 生物标志物
	6. 治疗与预后
	基金项目
	参考文献

