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Abstract

Objective: To evaluate the diagnostic efficacy of total bile acid (TBA), complement C1q and body
mass index (BMI) in peripheral blood for bile reflux gastritis (BRG) complicated with intestinal
metaplasia (IM). Methods: A total of 200 BRG patients hospitalized in the Gastroenterology De-
partment of Qingdao Municipal Hospital from September 2021 to October 2023 were selected. All
patients underwent gastroscopy and gastric mucosal tissue biopsy, and were divided into the IM
occurrence group (observation group) and the IM non-occurrence group (control group) accord-
ing to the pathological results. The peripheral blood TBA, complement C1q levels and body mass
index of the two groups were measured. Results: The levels of TBA in peripheral blood, comple-
ment C1q and body mass index in the observation group were significantly higher than those in
the control group (P < 0.05). The sensitivity and accuracy of peripheral blood TBA, complement
C1q level and body mass index in BRG with IM were 74.0% and 77.50%. The sensitivity, specificity
and accuracy of the three items were 88.89%, 87.69% and 88.50%. Conclusion: The levels of TBA
in peripheral blood, complement C1q and body mass index have good diagnostic efficacy in the
diagnosis of BRG with IM and different types of IM, and the invasiveness of TBA in peripheral
blood, complement C1q and body mass index is small and convenient, which has important clinical
value in assisting the population in diagnosing BRG with IM and different types of IM.
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1. 5|8

RE7 M E % (Bile reflux gastritis, BRG/E N —FhiH L RS W, wIRIUCN BIEWHEAK. 1R, &
B Bl Wl K, VAL REFIGRAEIR, FEH T ERT RGN E TG W A (intestinal
metaplasia, IM) & —Fig i 2 SV B4 008, o SOR B ARG R W 18 TR A 20 R B AR, HARRIE A7 7E
ERVE B AR Z N . Paneth 4H AR AN i, ‘T E0E R R B, A BRI R AR B AR 1]
IM 1B B B A, — B DASKER 2 B N AMIE T I AR S A, i BB 88 22 1T 95 38 IR IR VT S 7T e 15
K IM, Fih B AR RN B (2] [3]. ATCLEIE B SRRz, X B s dE i Al AR T
HARZENIEFE N, HEATIACEY: BRG 25 A IM DGRk A2 Wik, B, A5,
B 40 & I i BH I B2 (total bile acid, TBA). #MZ& Clq (complement C1q) LA 544 5 #5 % (body mass index, BMI)
5 BRG A IM AN, HIBOHZHME, DARIRIZRRIES %
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2. AREFZE
2.1. —iEER

JEHL 2021 4F 9 A % 2023 47 10 A WA/ 5 1 7 52 R Be i AL I BHEBE 9 BRG &35 3E 200 1, BTl
BT B A A SRR, R R IM ORISR IM KRR AR W
220 135 i, OB 45 1 BRG £ IM /ENANSE SR, 90 fl5e 47 IM fE A se e . W24 135 f
B 75 B, L2 60 ] £EES 34~89 %, FH5(63.37 £9.17)% o KHIRAH 65 I th T 35 4, 4 30 fi]; SEEE 27~75
%, FHI(57.21 £11.51)% .

2.2. MNSHBRFRAE

MAFRtE: © BHFE (HEERMFEZLSITIRE) [4]% BRG £ IM Mi2Witsit; @ BRG fHH
IM B A H LA WRATAE Mo HEBRARUE: © M URE B B AR U 038 5 T A BE M AR S
i @ WYREIM A & @ AIATEEONE T BB RS @ BAEOR CIAR A
® BEAA LHHEFRE: © &% RGN s B R .
2.3. Ak

X P2 R R A I EF KL S mL, 90 10 min JE13 B MK & . #ME M TBA K AMA Clq FIR IS
FHASEI R FH D0 o, 2 AR A A3 BT A R SR A e kR o B G 0 35 7 A% 4 B AR AT #R4FE . BMIL JE 5734
B A R B R S A T (k) R 5 i (m) B A X BMI = (R /5 i 2 45 1 BMI A, N 3R E BMI 2 4k
BEAT 402 BMI < 18.5 kg/m” AR i {4 5 18.5 kg/m® < BMI < 23.9 kg/m” /A H 1E % 41; 24.0 kg/m* < BMI
<26.9 kg/m* NHEEL; BMI>27.0 kg/m> AIERELA.

2.4. GtE Ak

KH SPSS 25.0 Gt 3 A0 HR AT A B4, TFETORIAIIIEL + RiEZE (X +5) R, A AL
KH ¢ RS AR RLR I A 53R, AREECRA 2 % . DS ES R NEAritE, KA
AR B ERFE (receiver operator characteristic, ROC) i 2 7341 BRG ff: IM 112 Wigh i, FFir &4k N
#H (area under the curve, AUC)H. P <0.05 NZERH G #5 L.
3. BFR
3.1. —RR SRSt

PR R — R EL A, WAL S50t FRAAE AR WS . PR RV s I R k. RS 5 2 78
GitFE X (P >0.05), BEAAHM. FRIGEE D).

Table 1. Comparison of general data between the two groups

= 1. MEBRE—RFEHEER

I PR Ak MEEH N =135)  XHE4H(n=65) Fali P 1

R () 63.37+9.17 57.21+11.51 3.368 0.173
5 75 (55.56) 35 (53.85)

T[N (%)] 0.052 0.880
5'e 60 (44.44) 30 (46.15)

W8 5 [ (%)) 41 (30.37) 17 (26.15) 0.379 0.619
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YA £ [n (%)] 29 (21.48) 11(16.92) 0.570 0.572
(3 W) [0 (%)] 36 (26.67) 13 (20.00) 1.054 0.381
ENEE3 /) [n(%)] 40 (29.62) 14 (21.54) 1.457 0.240

3.2. EMIERESEPISRLR
2B, WALRIANE I TBAL #MA Clq KT ARAABEIRHZE R A G A2 (P < 0.05). M(# 2).

Table 2. The results of the two groups of patients were compared in each group

2. MEBRERNIERESEPRIGERILE

25 MEH(n = 135) SR (n = 65) Fal: P 1A
TBA (umol/L) 10.65+2.18 7.72 +1.80 0.024 <0.001
#ME Clq (mg/L) 152.50 +£32.39 187.99 +25.62 0.222 <0.001
BMI (kg/m?) 25.55+3.76 22.46+£297 4.450 <0.001

3.3. SMEIL TBA. #ME Clq KFEARAFEREISE BRG ff GIM HiSHLE R

RIE ROC HhZk 4k R Hr, 4N ML TBA /K2 W BRG £ IM ] AUC 4 0.801, Hr7PEA 88.01%,
BB E N 76.00%, #WTE N 9.165 umol/L; #MA Clq /K2 Wi BRG £ IM ] AUC N 0.836, HEtikN
88.12%, HUKEE AN 80.20%, #WI{E A 163.63 mg/L; (A IEEIZ I BRG £ IM [ AUC 4 0.722, $5RiE
N 80.00%, HUKEN 65.90%, #I{E N 23.49 kg/m*. W(FE 3. Kl 1).

3.4.BRG # IM BETE S EASMNEI TBA. #ME Clq KFEUARIEEIE R

AR5 IM ALIAME IL TBAL #hA Clq /KT LR A TAEE0Y R4 T80 IM 41, PI4LELE
RHEGUFE P <0.05), W 4.

3.5. SpAIL TBA, #ME Clq KEURAEEISEISE BRG £ IM 2EAFE D EMNISHER

RIE ROC iz st BT, 4ME ML TBA /K2 W7 BRG £ IM B E AN HE 2L AUC N 0.746, FeFiE
N T7.20%, BUKEEN 71.72%, FWE N 12.39 umol/L; #MA& Clq /K°Fi2 W BRG £ IM 35 AN F 43
AUC 4 0.772, FirethN 72.80%, UKL 83.00%, HWHE N 157.50 mg/L; AEIEHZ W BRG £ IM
BENFE DTN AUC N 0.798, HEFiHN 83.32%, BUKEN 62.30%, #ME N 26.41 kg/m®. WL(F 5.
K 2),

Table 3. Results of TBA in peripheral blood, complement C1q levels and body mass index in the diagnosis of BRG with IM
3. SMEM TBA. #ME Clq K FRARAEIEHIOET BRG £ IM BIZER

fabr UK FE (%) R (%) BT E AUC 95% CI P14
AME I TBA 76.00 88.01 9.165 umol/L 0.801 0.718~0.884 <0.001
ME Clq 80.20 88.12 163.63 mg/L 0.836 0.765~0.906 <0.001
BMI 65.90 80.00 23.49 kg/m’ 0.722 0.653~0.791 <0.001
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Figure 1. ROC curve analysis of peripheral blood TBA, complement C1q levels and body mass index on BRG with GIM. (a)

ROC curve of peripheral blood TBA level for BRG with IM; (b) ROC curve of complement C1q level for BRG with IM; (c)

ROC curve analysis of body mass index on BRG with IM
1. SME TBA. #MA Clq KFLARMSEIRH ST BRG £ IM A ROC BiZ 5347 . (a) SME M TBA 7K E3F BRG £ IM

B ROC BhiZk; (b) #MA Clq 7KEXT BRG £ IM B ROC Bh%k; (c) AEIEHIXT BRG £ IM B ROC BhZE 47

Table 4. The results of the two groups of patients with different subtypes of BRG and IM were compared
4. MEBERNIEIRTE BRG # IM BETRE S BIFHLERILE

2H 51 4R GIM Hn=45) 548 GIM 4(n = 90) t P18
TBA (umol/L) 12.52+£0.27 9.78 +2.13 9.292 <0.001
#MAE Clq (mg/L) 187.35 +33.83 136.30 + 13.40 13.960 0.031
BMI (kg/m?) 28.23 £4.70 2430 +2.33 7.183 0.012
75 I PR = 2 3t
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Table 5. The results of TBA in peripheral blood, complement C1q and body mass index in the diagnosis of different types of

BRG patients with IM
5. SMEM TBA. #ME Clq KFELARKEIRHISET BRG £ IM BERE S EILER

fatr UK (%) FERAE(%) K AUC 95% CI P{H
A1 JE I TBA 71.72 77.20 12.39 umol/L 0.746 0.662~0.831 <0.001
FMA Clq 83.00 72.80 157.50 mg/L 0.772 0.691~0.852 <0.001
BMI 62.30 83.32 26.41 kg/m* 0.798 0.719~0.863 0.027
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Figure 2. ROC curve analysis of peripheral blood TBA, complement Clq levels and body mass index on different subtypes
of BRG patients with GIM. (a) ROC curves of peripheral blood TBA level for different subtypes of BRG patients with IM;
(b) ROC curves of different subtypes of BRG patients with IM by complement Clq level; (c) ROC curve analysis of body

mass index for different subtypes of BRG patients with IM
[ 2. SMEM TBA. #Mas Clq KFLARAEEIRHF BRG # IM BEFRESE ROC #7247, (a) FMEML TBA 7K F

3 BRG ## IM 2ETE S EA ROC #iZk; (b) #ME Clq 7KFEXT RG £ IM BEARRE S A ROC BiZ%; (c) HRERE
%t BRG # IM BE R [E 4588 ROC BIZk 571
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3.6. BIRAMELS T RR

HMJE I TBA AMA Clq 7K1 L A& L FEHCHAT0AN 3 B S A% BRG H IM (2 W {H - WL(E 6).
R s R W], Al E v LU RBIAR BAN SR ER, e ROtk & BRG £ IM HI2 .

Table 6. Combined detection of peripheral blood TBA, complement C1q levels and body mass index of BRG with IM diag-
nosis results

= 6. BEAMIMSNEI TBA, 4MA Clq KFUARIKEREE BRG £ IM iSBTLE

JokT R R HERE PHYETONE B TR BH 4 14

H (/%) (/%) (/%) (/%) (/%) AL ISR L

AME I TBA 70.37 83.08 74.50 89.62 57.45 4.16 0.36

*ME Clq 74.07 84.62 77.50 90.91 61.11 4.82 0.31

BMI 66.67 69.23 67.50 81.82 50.00 2.17 0.48

%ﬁféﬂi;fgl\zl 88.89 87.69 88.50 93.75 79.17 7.22 0.17
4. i1ig

B T AR TSR I AN S = K8 il , FRIE B RS, IR 40%0 B g E A F
ST R AEAERE . HET, 1988 4F Correa $ Hi 1) ¥ 1 & BN O g o A vl , Lk e i AR AR W i
FHEER. BHEEEA. LA REREAE D B, GMAERE IM BEEAE BRI L N IE
HHERENTEN 6~10 £5[5]. THARFAC R, MRV IR 51 B 268 M 40 & IM S ZEBURKH R . Hit
B HIARIZ N BRG B &5 R AERE N R A AR BT 1 9 B 4% 1R DB N 4

ARV PR RV I E RS . IR TE AR “JAITFIE3E” BI%E s, IEWIEOUT, 40 AR [
NIER, G B R VA IR R, (RIS & BRI ARITIR), /3o AR MRMSON I (¥ 45 & B R v R
TE B AN A B0 AE R A BRIR BTG, (RUBEIRER . AIHRR . &5 680K BRI IR) . B AT UCNIRYT 2R
HEMBUBFR R, BOREZ FEERART RS B %8 BRI . FARRR, IR 2
2 55 v ZURGE AL R S S E S B R A K RNIE T 1 RIS, B R TRV TR R
AT RE(R I B R A R E[6]. 2013 4 H A — TG AR 7t 45 SR B i iR FE AR BR BUB A AE R R AR
R EETARKELA7], $7m Sk B RR VT IR 2 3 b A= i R A2 3% . 5 — TR FE B A3 T 28 Aeh i 48 SR 81
EARRELIS S, P4l BRG B#FAMNE M TBA LW, WELLAAME L TBA 23 = T X a4, HP4 & ROC
Mk dr s, ME ML TBA M BURE AR S & T 75%, 257 BA 055 (P < 0.05), LS I
TBA M= il fe /2 33 BRG W H, SMEAM AR —%. HiMERSHF, SE I TBA FIAI 5§
Hels/, 1 H B AE ST, SO s T DLEAR .

MR R GEE AR R s JIZ 085, BN 2 AEE T I Ml AR . Clq /24 sth
WERRM SR T, MHBEEER, SSRBUEKHGE AWML, NS &Mz . 280w, 30
FENATNRE] Clq i AR E SEMABIE TE R ThEE . H At D&/ AR, Clq fEMR MR P ERIE,
H HL AT DL LA R MAC B0 1) 77 2002 i3 e 40 B E R RGP (9]0 A SEIRTERA, Clq Mg AH 5% B W4 i i ik
P O s AR H ) T 7 R A W B g AR A S e ], O B BRI ) BE e VR YT R R [10]. tHAIE
TR, Clq R s 2 MERIER11] [12] [13]. #lhn, fEffE. S5akm . FLRE A
JIR e P 5 TR I PN B A A B Clq, 3R PA Clq (kMg kbR ST AIIGGE, 17 Clq fERSAE T BT &
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TERRAERFE ARG Clq RN R 20 E 2, I BT AR IRy &P g ik 254 14].
HMETIFFEUE R, Clq 76 PR (R) Bz R oA B v 5 3 B R R 4G 4, (R MRI 2R [15], HAEG MR iR
B A H a2 3156, A TEH, ROC HZEH TR, #MA Clq /KFi2H BRG 1 GIM K
AUC 4 0.836, BUKE N 80.20%, HEriEN 88.12%, FRHA T #MA& Clq AKTEN £ A IR 40 b 2= 7 B
Bt (P <0.05). {HEATEME Clq KT5 BRI R A, FHCTER &R, &
RS IRANT AL

B AT AR AR &, R ERERA GBS CS a8 N, TR S
P 5 IM R4 RIEFEYIAK[16], ERAR— B B4 Bl SR amai R, sk, fH
AR REIRIEE /N, BRSSO R T 5 ARE AL 80 17]. ) LA
AR, RSB R EE T B SR bR AR 0 XU 3 N 2 IEAR DG, IR HAXRP SCIE S AR REAE 56 A AR
SRR IO, T B R A B A AR B 2 AN b R A AE (B T AT IR 20 IR A AL P S AR (18] —
TR H A NBERIBA ST 7045 L8], BMI > 25 kg/m® 9 5 1k 55 55 0 0 XU B8 [ 197 385 R — ST 72 45
RN B b A A 5 BMI T 2 M DR [20] - A VR 4k B o, WAL BMI /KPS v 16 IR 4
ERAGITERE (P < 0.05), HBB2HE BRG £+ GIM 1 AUC K 0.722, BUKE N 65.90%, FiFtEA
80.00%, UWHWILMZS BRG WkKAS K ELRE, S5REAERT TS RAHE .

76 HE il F b, IM 85 0] 5 R 5 e i 4 287 K 18 R TR A IR I AN 5E 45288, 5227 IM
(CIM) S AE 2 B 26 3 AR EX(MUCT. MUCSAC. MUC6)fZE 2 A il bR B (MUC) I8 hn, A5
A7 IM (IIM)RRAE 2 15 26 2 AR S % MUC2 FI38 N[ 21] o A7 0K TM 3200 B RIAN [F) 3 M 58 4
BIM KA IM, 48R ERATAR IM A4MNE M TBA. #Mk Clq K BA KA B F A8 B 2 w1
584 GIM 41, ROC BT Eon, 4MEIL TBA 1 AUC 4 0.746, BUREN 71.72%, ¥eFtERN 77.20%;
#Ma Clq 1) AUC 59 0.772, BUREER 83.00%, Fimth Ay 72.80%; MRHEFEEM AUC 4 0.798, HUKE N
62.30%, 45PN 83.32%. DL S BERANE M TBA. M Clq 7K1 PA R AR B 5 BT # B2 W BRG £
IM EHEAFESBGE HER IM AFESRNES . RESEMAWES, 25 IM A5 BRAT
FRIIAE ORI 2=t AR OGRS, Wtk & AT — D 5L

AW R R, SMNEIM TBA. #ME Clq 7K LA R AR EFR AN H /£ BRG £ IM [ ar il R B
N T4.0%, H#ER LN 77.50%; ARSI =100 B (1 R BN 88.89% 4 7 FE 9 87.69% 1 54 88.50%,
Sf AT W E, BSR4 L TBA. #MAE Clq KA AR5, BRG f IM SB# 1HEmME. R
BORE . R FE R T A SRR 45 (P < 0.05), B s I MAS R A R T BRG £ IM 2, EHF
REPE R IR A E AR T FIARI2 I SRR N\ AB B0 1697 77 5, 1R REAG R0 s 0 25 14 PR 1%

s LATA, AR T BRI, I BeA RO R B 2 AR BRG AE IM i 2 (10 BH A B 2R DL S 2
v, RN BEREHISENE, ST IRREARRE L. FRERNBERNA S, [FRhT oL
B BRI AR N S AT S5 B VR, SR e R S AT VA, DA TS bR SRR

& H
T 7 RAE R TR H (19-6-1-22-nsh).
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