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[ Abstract] Objective To investigate the factors influencing the development of extra—pulmonary
tuberculosis (EPTB) in patients with viral hepatitis complicated by pulmonary tuberculosis( PTB). Methods A
retrospective analysis was conducted on 427 patients with Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV)
infections complicated by PTB admitted to the tuberculosis department of Kunming Third People’s Hospital from
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January 2015 to December 2020. Patients were divided into the EPTB complication group (7 = 72) and the non-
EPTB complication group (7n = 355) based on the presence of EPTB.Clinical treatment data of patients were
collected. Univariate and multivariate Logistic regression analyse were used to screen independent risk factors for
EPTB as predictive factors. A nomogram prediction model was established for Extrapulmonary Tuberculosis (EPTB)
complications in patients with viral hepatitis and Pulmonary Tuberculosis (PTB) , evaluated using the Hosmer—
Lemeshow test and ROC curve analysis. Results Among the 427 patients, 292 (68.3%) were male and 135
(31.7%) were female, with 72 cases of EPTB, resulting in an incidence rate of 16.86%. In the EPTB group, there
were 34 males (47.2%) and 38 females (52.8%). The types of EPTB included tuberculous pleuritis (21 cases,
29%) , tuberculous peritonitis( 16 cases, 22%), lymph node tuberculosis ( 13 cases, 18%), tuberculous
encephalitis( 5 cases, 6%), intestinal tuberculosis( 6 cases, 8%), bone tuberculosis(5 cases, 6%), pelvic
tuberculosis(3 cases, 4%), and genitourinary tuberculosis(3 cases, 4%). Multivariate logistic regression analysis
showed that gender (OR = 0.425, 95%CI: 0.250-0.722, P=0.02), low triglyceride (TG) levels (OR = 0.837,
95%CI: 0.717-0.978, P=0.025), the tuberculosis—specific antigen A (ESAT-6) (OR=1.007, 95%CI: 1.003 ~
1.011 were independent influencing factors for EPTB in patients with PTB complicated by HBV and HCV infections.
The optimal cutoff value for the nomogram model is 0.192, with a sensitivity of 0.611, specificity of 0.710, Youden
index of 0.741, positive likelihood ratio of 2.103, and negative likelihood ratio of 0.548. The Hosmer—Lemeshow
test yielded x2=2.631, P=0.955. ROC curve analysis showed an AUC of 0.693, 95%CI: 0.6291 ~ 0.7574.
Conclusion The prediction model based on gender, low TG levels and ESAT-6 can well predict the occurrence of
EPTB to some extent, providing a reference for clinical treatment.

[ Key words] Viral hepatitis; Pulmonary tuberculosis; Extra—pulmonary tuberculosis; Influencing factor
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Tab.1 Comparison of clinical characteristics between patients with and without extrapulmonary tuberculosis. [n( %) /

M(P25, P75)]

Ei=gan JELZEPTB(n="72) KIHKEPTBH (n = 355) 7l P
PERI(5) 34(47.2) 258(72.7) 17.938 <0.001"
AEHS 43(33.0 ~ 55.0) 43(30.0 ~ 55.0) -0.850 0.396
B 59(81.9) 321(90.4) 4392 0.036
I S 11(15.3) 66(18.6) 0.445 0.505
W AR 14(19.4) 81(22.8) 0.394 0.530
BMI (kg/m?)
ETR 16(22.2) 95(26.8)
E# 42(58.3) 216(60.8) -1.404 0.160
EEES 14(14.5) 44(12.4)
Hcv 15(20.8) 70(19.7) 0.047 0.829
HBV 59(81.9) 299(84.2) 0.230 0.632
E 12(16.7) 66(18.6) 0.149 0.700
WBC(10%/L) 5.375(4.723 ~7.75) 5.74(4.5~7.1) -0.418 0.676
RBC(10'%/L) 4.52(4.13 ~ 4.87) 4.58(4.15~5.07) -1.009 0.313
PLT(10%L) 226(169.00 ~ 304.75) 218(163.00 ~ 273.00) -1.690 0.091
HB(g/L) 133(115.00 ~ 141.00) 137(121.00 ~ 152.00) -2.269 0.023
TBIL(pmol/L) 11.05(7.33 ~ 18.38) 10.2(7.60 ~ 15.60) ~0.897 0.370
Cr(pumol/L) 58.9(52 ~ 68.78) 64.1(55.3 ~75.6) —2.485 0.013"
ALT(U/L) 22.5(11 ~36.45) 22(14.7 ~ 40) —0.748 0.455
AST(U/L) 23(17.25~39.5) 25(18 ~40) -0.892 0.372
ALB(g/L) 34.6(30.93 ~37.50) 36.1(32.2 ~39.41) —1.740 0.082
TG 0.945(0.655 ~ 1.482) 0.99(0.68 ~ 1.58) -0.729 0.466
ESAT-6 78.8(41 ~ 143) 55.2(22.16 ~ 103.4) —-3.342 0.001"
CFP-10 79.5(28.37 ~ 158.76) 56.54(13.5 ~ 126.96) -2.318 0.020°
'P<0.05,

WFoT L TR, s R R T il 45 4% R 3 EPTB
IR H N 16.86%, HIFEFE THEAR, &
JEIX I BE AL A AR ) NI, A A A R,
PUARGE TR, ST R S fEMish A2 2%
Bish. WA, EHENM P, EPTB M
(e LE A VI 46 2 29%, 7 PTB & 3155 S ME T
93K o £ HP 4 A M R B R SR R R e e 1
HZHiIMIRERAAF, PR (D258 18
PEWRETESOR, S HMBETAEN . HEARLD,
T REREAL, THFR B R 2 5 7 A AR 1 IUE
BIETIRE TR, GBETIRE T R I 25 A% 1 M 5 2% 11
fE B R %, R A ILAE 25 55 T2 Wi s RO 5
(2) g 1 %o 445 A o BSR4 b 1 2 25 B 7 AR R B
(9 AE N e . BRI, A8 B BB A
B MR 9 A 91 il 45 4 1) J8 8 N JE S AT 48 0 2
Wr, DLEBIERBUEEZIT RN 9 ~ 12 ik HE
ik o

32 3. TG.ESAT-6 &3 %4 EPTB i HyIIG K

a2

PR EEIE ST 46 & 3 PTB 1Y S 3 e S 3 A 1D
SEREE . S E AR bR AF ST R T, R
M ZWE o, SRERERN . TG, ESAT-6 /&
Jt & EPTB YA 520 2R (P < 0.05). MR 2
Zi5 i, EPTB KWEFhm Tk, HIEHS
PESN 55 T2 R R LS TE R, fEad
BEST R RIEIK NS K. A g e
KB, LPEJRE EPTB BB a2, 76 [
T UR AT I — THI 0 5747 44 il 45 4% H 25 AT A B
W T A SY K B0, 4k EPTB 9 R %5 T B4k,
AN EE R R R s Tk, EEEM, &
WA R A I B E T, LItk EPTB
1 XU & T 58 M (OR = 0.425; 95%CI: 0.250 ~
0.722), X SUPRERTRAADS L HIHOD O JRIRRNY
FIBFIE — B0, HALH AT BE 2R e — S bEZ 1k


https://kyxuebao.kmmu.edu.cn

24

R REURREAMERBEF LM EZHNBERE

o

Tab.2 Univariate analysis of extrapulmonary tuberculosis

in patients with viral hepatitis complicated by

pulmonary tuberculosis

R R ~ It Logistic[H I
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1.0
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o 0.6 4 0.1 -710, 0.611)
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0.2+ ——midel
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0 —ESAT 6
0 0.2 0.4 0.6 0.8 1.0
1-FESE
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HH 2k

8 OR(95%CI) P

BMI(kg/m?) 1.256(0.880 ~ 1.793) 0.209
] 0.376(0.224 ~ 0.631) <0.001"
D 0.993(0.976 ~ 1.010) 0.399
Rk 2.080(1.036 ~ 4.176) 0.039"
ek 0.790(0.394 ~ 1.583) 0.506
W2 A s 0.801(0.448 ~ 1.435) 0.456
I 0.681(0.392 ~ 1.183) 0.172
)i 1.689(0.974 ~2.927) 0.062
K 0.906(0.406 ~ 1.782) 0.774
WBC(10%L) 0.993(0.980 ~ 1.109) 0.906
NEUT(%) 1.008(0.989 ~ 1.028) 0.405
PLT(10°L) 1.002(1.000 ~ 1.004) 0.030"
HB(g/L) 0.942(0.982 ~ 1.001) 0.097
RBC(10%/L) 0.942(0.789 ~ 1.126) 0.513
TBIL(jumol/L ) 1.071(0.989 ~ 1.026) 0.464
Cr (pmol/L) 0.993(0.980 ~ 1.006) 0.309
ALT(U/L) 0.998(0.994 ~ 1.003) 0.489
AST(U/L) 0.998(0.991 ~ 1.005) 0.568
ALB(g/L) 0.983(0.946 ~ 1.022) 0.396
TG 0.829(0.714 ~ 0.963) 0.014"
ESAT-6 1.007(1.003 ~ 1.011) <0.001"
CFP-10 1.002(0.999 ~ 1.004) 0.161

*P<0.05,
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Fig.1 ROC curve for combined prediction of EPTB in
patients with viral hepatitis
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Tab.3 ROC curve analysis for sex, TG, ESAT-6, and model for predicting concomitant extrapulmonary tuberculosis

(EPTB)
K54 i AUC(95%CI) M REEE(%) FrRE(%) 845 MRS BRI P
el 0.613(0.551 ~0.676) - 50.0 72.7 0.227 1.831 0.678 0.002"
TG 0.527(0.455~0.599)  2.025 95.8 16.9 0.127 1.153 0.248 0.466
ESAT-6 0.625(0.555~0.695)  119.278 37.5 83.1 0.206 2217 0.752 0.001"
AL 0.693(0.629 ~0.757)  0.192 61.1 71.0 0.741 2.103 0.548 <0.001°

P <0.05,
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Fig.2 Nomogram prediction model for extrapulmonary tuberculosis in patients with viral hepatitis complicated by

pulmonary tuberculosis
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