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Clinical features of chronic hepatitis C patients with genotype 3 infection: A multicenter retrospective cohort study
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Abstract: Objective To investigate the clinical features of chronic hepatitis C (CHC) patients with hepatitis C virus genotype 3 (HCV
GT3) infection and the risk factors for disease progression. Methods A multicenter retrospective cohort study was conducted among 1 002
CHC patients from 11 clinical centers in Northwest China from December 2017 to November 2023, and according to their genotype, they
were divided into GT1, GT2, GT3, and GT6 groups. Clinical features were compared between the patients with different genotypes. The
one-way analysis of variance was used for comparison of normally distributed continuous data between groups , and the Scheffe test was used
for further comparison between two groups. The Kruskal-Wallis H test was used for comparison of data with skewed distribution between
groups; the chi-square test or Fisher test was used for comparison of categorical data between groups. The multivariate logistic regression
analysis was used to explore the influencing factors for the progression of CHC to liver cirthosis. Results In terms of the genotype, there
were 427 patients with GT1 infection, 242 with GT2 infection, 299 with GT3 infection (210 patients with GT3a infection, 87 with GT3b
infection, and 2 with unclassified genotype) , and 34 with GT6 infection. The patients with GT3 infection had a significantly younger age
than those with GT1 infection (51.3+0.5 years vs 53.2+0.6 years, P<0.05) or GT2 infection (51.3£0.5 years vs 53.7+0.8 years, P<0.05),
and for the patients with liver cirrhosis, the patients with GT3 infection had a significantly younger age than those with GT1 infection (52.1+
0.5 years vs 59.4+0.9 years, P<0.001) or GT2 infection (52.1+0.5 years vs 58.1x1.1 years, P<0.001). Among the patients with GT3
infection, male patients accounted for 77.9% and the patients with liver cirrhosis accounted for 46.2%, which were significantly higher than
those among the patients with GT1, GT2 or GT6 infection (all P<0.001). At baseline, the patients with GT3 infection had significantly
higher levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) than those with GT1 or GT2 infection, significantly
higher aspartate aminotransferase-to-platelet ratio index (APRI) and fibrosis-4 (FIB4) than those with GT1, GT2 or GT6 infection, a
significantly lower platelet count (PLT) than those with GT2 or GT6 infection, a significantly higher level of alpha-fetoprotein than those
with GT2 or GT6 infection, and a significantly lower level of albumin (Alb) than those with GT6 infection (all P<0.05). There were no
significant differences between the patients with GT3a infection and those with GT3b infection in age, sex, the proportion of patients with
liver cirrhosis, comorbidities, HCV RNA quantification, PLT, ALT, AST, alkaline phosphatase, Alb, APRI, and FIB-4 (all P>0.05).
The multivariate logistic regression analysis showed that PLT<150x10°/L. (odds ratio [OR] =10.72, 95% confidence interval [CI] :
5.76—35.86, P<0.001) and Alb<35 g/L. (OR=3.74, 95%CI: 1.22—11.45, P=0.021) were risk factors for liver cirrhosis. Conclusion
Most CHC patients with GT3 infection are male in Northwest China, and compared with the patients with other genotypes, such patients
tend to have a younger age of onset and higher degrees of liver inflammation activity and fibrosis. Low PLT and a low level of Alb are risk

factors for progression to liver cirrhosis in CHC patients with GT3 infection.
Key words: Hepatitis C, Chronic; Epidemiology; Liver Cirrhosis; Risk factors
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FR1 HCVARERZ BEELZLIGKREFE

Table 1 Baseline clinical characteristics of patients infected with different HCV genotype

FeFR GT1(n=427) GT2(n=242) GT3(n=299) GT6(n=34) A P1E
iy (%) 53.2+0.6" 53.7+0.8" 51.3+0.5 50.0+1.4 F=2.937 0.032
Tk (%) ] 251(58.8)" 125(51.7)" 233(77.9) 12(35.3)" X2=55.343 <0.001
Ttk 11 (%) ] 167(39.1)" 88(36.4)" 138(46.2) 5(14.7)" X¥=17.624 <0.001

(%) 59.4+0.9" 58.11.1" 52.140.5 55.8+2.5" F=14.589 <0.001
JH 2 R [ (%) ] 10(2.3) 5(2.1) 10(3.3) 1(2.9) 0.775
GIHE (%) ]

B e A4 14(3.4) 13(5.4) 9(3.0) 0(0.0) 0.322

PR 10(6.7) 10(11.2) 29(9.7) 2(6.5) 0.588

o I 15(10.2) 6(6.8) 39(13.0) 2(6.5) 0.307

i 12 5 4(2.7) 1(1.1) 12(4.0) 2(6.5) 0.422
REA AT 2 [ (%) ] 0.253

T 408(96.0) 229(95.4) 277(93.6) 34(100.0)

THERALIR 5(1.2) 8(3.3) 13(4.4) 0(0.0)

DAA &34 12(2.8) 3(1.3) 6(2.0) 0(0.0)

5 CT3 AL, 1)P<0.05. a, ¥ HIREA &R B - GT1TAL B 19 6, GT2 4Lk 2 61 5 b, BE IR A B %« GT1ALBK 278 1], GT2 4 e 2k
153 8], GT6 ZH B 3461 5 ¢ , 1o ML R BLHR AR - GT1 LR 280 Bl , GT2 ALk 154 5], GT6 ZH B 34615 i 14579 500 5t 2 = G0 AL k2 280 31, GT2
R 15449, GTO AL H R 361 s e, BRAEIAYY S B 5L : GT1 ALk 2491, GT2 418tk 2 i), GT3 42k 3 47l

B, H GT3 AL 8 AFRIE [ (52.120.5) % 1H] RAL T
GT1[ (59.4£0.9) % | .GT2[ (58.1£1.1) % | }¢ GT6[ (55.8+
2.5)% 1 #H (P114<0.05).

22 HCVEZRARABLZ R THS G LRI RIL
3 R[EFE R BLZ HCV RNA &8 WBC HH 4%
S¥ TG L (PEY>0.05) . GT3 ¥ PLT 4
[130(75.5 ~ 185.0)x10°/L ] ¥ B] @AK T GT2[150.5(97.8 ~
203.5) x10°/L] F1 GT6[ 174.0(143.0 ~ 226.0) x10°/L] i #
(P{E#<0.05). GT3 BT Alb AKF-I B AR T GT6 i
(P<0.05) ,Hb ALT AST/K-F-3 1 2 & T GT1 HI GT2
(P{E¥7<0.001) , AFP B & 755 F GT2 #1 GT6 s (P {E <

0.05) . 885 fiil i35 AT PPl I £F A AL F b . GT3 F 3 APRI
FEH0 M 1.40(0.74 ~ 2.41) ,FIB-4 35500 3.13(1.91 ~ 6.07) ,
K REE T GT1,GT2 H GT6(P{H1<0.01)(£2).

23 A H 3a/3b A KK AFAE 299 ] GT3 L
GT3a 210 141 (70.2%) , GT3b 87 1] (29.1%) , A 43 V. 14 /&
H2491(0.7%) o GT3a/3b B Hh FRELL 137 191 (46.1%) ,
GT3a Y JIF 40 iE A o L BH 85 F GT3b(P<0.05) . 7F
AT ARATEE A AR B A R T, 277 191(93.2% ) 1R
o GT3a Ml 3b BHEARR  HHE Nt FFRELL & L BF
WAL SR AR S PR A5 T T 22 G 2R i (P
¥1>0.05), GT3b#I[5.46(4.14 ~ 6.77)x10°/L] % WBC it

#2 HCVARERBEBEELIWERERE
Table 2 Baseline laboratory results of patients infected with different HCV genotype

FebE GT1(n=427) CT2(n=242) GT3(n=299) GT6(n=34) GeiHE P

HCV RNA*(log,, TU/mL) 6.34+0.97 6.26=1.06 6.26+1.14 6.44+1.22 F=2128  0.536
WBC(x10°/L) 4.86(3.89 ~ 6.35) 497(3.93~633)  5.10(3.87 ~ 6.40) 5.49(4.59 ~ 6.96) H=3.116 0374
PLT(x10°/L) 139.0(95.0 ~ 198.0)  150.5(97.8 ~203.5)” 130.0(75.5 ~ 185.0) 174.0(143.0 ~226.0)" H=18.544  0.002
Hb(g/dL) 138.0(127.0 ~ 152.0)" 140.0(127.5 ~ 153.0)"” 158.0(133.0 ~ 160.0) 154.0(131.0 ~ 166.0) H=244.698  0.001

AST(U/L) 54.62+1.90" 59.24+3.80" 79.02+3.08 59.78+10.41" F=15.507 <0.001
ALT(U/L) 60.95+2.62" 69.99+5.28" 90.1+4.21 76.94+10.42 F=10982  <0.001
ALP(U/L) 100.41+2.28 101.33+5.36 107.68+3.25 99.4+7.78 F=0962 0410
Alb*(g/1) 41444033 41.27+0.45 40.61+0.41 43.98+0.86" F=2.837  0.037
AFP*(ng/mL) 475(295~8.11)  446(2.59~8.06)" 534(323~11.63) 285(191~5.14)" H=16489 <0.001
T35 AL (umol /L) 67.63+4.29 68.40+4.88 64.21+1.53 63.80+2.35 F=0241  0.868
APRIFEHC 0.86(042~1.62)"  0.69(038~149)"  140(0.74~241)  057(032~1.14)"  H=5824  <0.001
FIB-4 458 2.65(1.38 ~459)"  231(1.29~480)"  3.13(191~607)  1.69(1.22~2.68)"  H=26989 <0.001

5 GT3 4, 1) P<0.05, a, HCV RNA B# B2k . GT1 41526 2541, GT2 4 B2k 17 491, GT3 4 e 13 451] , GT6 4Lk 55 145 5 b, Alb B dfi it 2%
GT1 ZH B2 324, GT2 2H i 26 22 1], GT3 ZH Bl 2 19 49, GT6 e 2k 2 401 5 ¢, AFP R B . GT1 4Rk 139 49, GT2 e i 2k 55 461] , GT3 4R e s 133 44,

GT6 ZH ke 16491 5 d , 1L T35 WURF & B k2 . GT1 2R ke 7545, GT2 2R ke 2 5540, GT3 2H ke 2k 9514, GT6 ZH ke 2 1045 ; e, APRIFE BB Bl 2 - GT1 4 Bk
0 5341, GT2 4Ll 2k 24 4], GT3 ALk 35 4], GTO LB 4 9] 5 f, FIB-4 48 BUELHE B I - GT1 AL B 5361, GT2 Al Bk 2k 25 Bl , GT3 k2K 35611, GT6

ALK 449
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B E S T GT3a%1[4.95(3.84 ~ 6.12)x10°/L]1(P=0.035) .,
ALY FE G A 25 SR W E S L (P{E>0.05) .
GT3 /N [mIE Y £ 5 HE L AR T W2 3

24 CT3EBFMNARALKY EHREESH HAHNESTE
LB R S (OR=1.97,95%CI : 1.18 ~ 3.28, P=0.009) . E%
AT EIBIT (OR=6.81,95%CI:1.48 ~31.29,P=0.014) .
PLT<150x10°/L(OR=12.53,95%CI :6.72 ~ 23.38,P<0.001) .
WBC<IE # i F FR (ULN) (OR=5.71,95%CI : 3.12 ~ 10.45;
P<0.001) , Alb<35 g/LL(OR=7.81,95%CI:3.64 ~ 16.77, P<
0.001) 1 AFP>7 ng/mL(OR=2.16,95%CI :1.14 ~ 4.10,P=0.019)
SE TR 5. ALT>1.5XULN(OR=0.58,95%CI :0.37 ~
093, P=0.023) 5 & If i fb S A AH G . £ 78 &t Logistic
8] 59 43 B & 7%, PLT<150x10°/L (OR=10.72, 95%CI : 5.76 ~
35.86, P<0.001) Fl Ab<35 g/L.(OR=3.74,95%CI: 1.22 ~ 11.45,
P=0.021) & &AL RS FERS P 2 (R 4) .

3 itig

J 5 3 X HCV GT3 i i 5 e A2 .

SR TG 1 ARAS B T P4 . AHIESE B FEVEAG HCV
GT3 H 3 It R4 AF B I AL 1 f B PR 3 . B9 &5 0
7, G HA IR L, HOV GT3 B 5 LUB M 3, &
AR, HFRE Ak LU B s, X — R B 3R AR
Ml X K% 4 [ 05 6] 4 R G BIF 9 205 SR A — 35128 He
GT3 JB [ AST ALT /K- 2 5 T GT1 & GT2 54, 1iij PLT
THE GT2 Iz GT6 SB35 W 3 FEAIK; AFP /K P B i 5 T GT2
FIGT6 84 ; Hh 2k APRIFE AU FIB-4 #5535 T GT1.,
2.6, H GT3 JIFifb i 3 S AR 24, $7R GT3 J A 9
o 1 R 50 H Al i PRI U T B, U 4 i S I B L 2T 4
fltk R sk

ST HCV GT3 SR 35 5 i 1 e 5 Al 35 R] 8 1 R
ML AN E A WA . BRAERFSE Bom , HOV IR YL 5 [ Y
JFFHIE A 728 2 1T R S JFF 2T 2k Ak R A A b e i T2 TR 3R
Z—. B PE R HCV GT3 8L s B4R AE 2 — 14
HCV GT3a A] AEiE 1 F 8 PTEN (B 2 il A5k 1 2 1 [R5
Y1) FNIRST (B 2 R 1) B35 ek F 40 i KA
TV, 3 b T U R 07 78 P T i o sl 7 Al e 415

%3 HCVEE3a/3b T2 B 5 B LI RIFIE
Table 3 Baseline characteristics of HCV genotype 3a/3b subtypes infections

515 GT3a(n=210) GT3b(n=87) ESRARIE) P{H
AR (%) 51.44+0.60 50.8+0.82 1=0.357 0.551
(%) ] 159(75.7) 68(78.2) x*=0.015 0.347
Ak 4] (%) ] 99(47.1) 38(43.7) x*=0.522 0.296

AR () 52.05+0.86 52.58+1.15 1=0.135 0.736
JiT- 4t i 461 (%) ] 10(4.8) 0(0.0) 0.028
GIFRELH (%) ]

B DA 4 7(3.3) 1(1.1) 0.342

W DR 18(8.6) 10(11.5) 0.280

e Il 26(12.4) 13(14.9) 0.337

i 117 95 8(3.8) 4(4.6) 0.487
REAETR YT S [1(%) ]

¥ 200(95.2) 77(88.5)

THRAIR 9(4.3) 5(5.7)

DAA £34 1(0.5) 5(5.7)
HCV RNA"(log,, IU/mL) 6.22+1.43 6.33£0.99 1=0.571 0.466
WBC(x10/1) 4.95(3.84~6.12) 5.46(4.14 ~6.77) H=4.424 0.035
PLT(x10°/L) 126.5(76 ~ 176.25) 140.5(84.25 ~ 191.25) H=0.710 0.392
AFP*(ng/mL) 5.18(3.36 ~ 11.52) 6.14(3.17 ~ 13.03) H=0.124 0.724
AST(U/L) 77.93+3.52 82.19+5.99 1=0.394 0.525
ALT(U/L) 88.74+4.28 94.28:+8.09 1=0.365 0.545
ALP(U/L) 107.64+3.97 106.85+5.61 =0.016 0.913
Alb(g/L) 40.43+0.50 41.31+0.69 =1.053 0.328
1ML 375 LB * (pumol/1) 64.89+1.96 62.86+2.25 1=0.354 0.553

H ca, PN BAEELIS . GT3a 4 B4 349 ;b, HCV RNA G HRSS - GT3a 4 B2 1061, GT3b ZH R 3] 5 ¢, AFP BLHEBRIRE - GT3a 4L B2 100441,
GT3b 2k 32451 5 d, 1L 775 WLIF B B2k - GT3a LBk 65 191, GT3b 4Rk 29 i,
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Table 4 Univariate and multivariate logistic analysis of risk factors for cirrhosis in patients with genotype 3 HCV infection

A LSNPS iy EATE
OR(95%CI) P OR(95%CI) P
M5 (B ) 1.48(1.14 ~ 1.93) 0.205
A (>50/1<50 %) 1.14(0.70 ~ 1.86) 0.608
LR (GT3a/3E GT3a) 0.83(0.50 ~ 1.38) 0.470
RS G2/ ) 2.06(0.87 ~ 4.89) 0.102
A (/75 1.97(1.18 ~ 3.28) 0.009
HIFEM R 0.84(0.19 ~ 3.84) 0.827
B I R G2/ 75) 1.98(0.90 ~ 4.35) 0.090
A IR MR (/1) 1.30(0.66 ~ 2.57) 0.452
A I A e (/A5 0.80(0.25 ~ 2.58) 0.709
REHEIRYT S
ToiRYyY /) 3.37(1.38 ~ 8.04) 0.013
TR CEE) 6.81(1.48 ~31.29) 0.014
DAA £ C2/F) 6.19(0.71 ~ 53.68) 0.098
HCV RNA(>107/<10” TU/mL) 0.43(0.25 ~ 0.75) 0.003
PLT(<150/>150%10°/L) 12.53(6.72 ~ 23.38) <0.001 10.72(5.76 ~ 35.86) <0.001
WBC(>LLN/<LLN) 5.71(3.12 ~ 10.45) <0.001
AST(>1.5/<1.5XULN) 0.99(0.63 ~ 1.57) 0.974
ALT(>1.5/<1.5XULN) 0.58(0.37 ~ 0.93) 0.023
Alb(<35/>35 ¢/L) 7.81(3.64 ~ 16.77) <0.001 3.74(1.22 ~ 11.45) 0.021
AFP(<7/>7 ng/mL) 2.16(1.14 ~ 4.10) 0.019

UEAh, GT3 s B ot Ji2 W S A4 B DR A T i 5 R KA T
TS O TG H K 2498 (injecting drug use,
IDU) W W2 40 & DAAJRYT AT Je M2 07 2pkil
FI N, IDU J& HOV B (1 B ZAL FR i 12 2 —  FERR E b
IX , IDU 5| & B9 HCV e 7T 15 37 % R 1 709% 14
2019 4F , — Tt xt 3% [ 9 U 46 = fe A BRERG AT 9% R
IDU ABER HCV B R K 72.4% , HCV HLARBHE 2 &5 1k
48.67%(45.4% ~ 51.9%) , Horh GT3 7 IDU AfF b EH %
AN R BB A 3 ST, AR A L 5 HCV
Y ELAT b IR) IS0 1 L 0o CHC e 1 Ji , 338 Jon T g
AT 0 A3 14 2 A DAL 85 [T, 82 A8 3 S22
LR A Ak ST fE R R 2 KA DG Ak 2= ) T 2 S BUF R
Vite N i 2 FhE R 0

AHIEGE v 22 2 5 B & L AR AL ZKSF-FHIE PLT
BOR GT3 B U A IR kS fE R R & 4R, R
7] A1 I 704 55 9 7 i e R i R G Wb S A OGP . R[]
FEFEAIX DAATRYT IR EAT 26 5, R — T I
PE MBI PRBFSE 264051 GT1 ~ 6 CHC SR 1252 R A
FYEMAMLS FIG97 12 85, GT1.GT2 .GT6 & ¥ S5
SRR (SVR) , 111 GT3 HE 1 SVR RAU N 86%(72/
84,95%C1:76% ~ 92%) , Ferh GT 3b A fL R # SVR %4
H50% 2, RERZ Pl 9 B R ITSEN AT 151 43

GT3 3, MAKSVR %4 95.1%, Hrh GT3a B # 1Y SVR %
4 98.2%, 11 GT3b Ak 94.0%(P<0.001) 2", F% [ i st b
X LS BT SE BoR , GT3b AP AL R 22 DAA BTG
SVR AN 82.6%, B E KT GT3a ¥ (90.9%)
b, 5835 GT3 WAL A X5 5 DAA ¥6 9T HA M I
PR

AT FE 1 R TR E PO b X HCV GT3 (B35 95
JRRHIE , A A 1 000 1 B 2, FL AP AL 46 299 4] GT3 i
N EEVPAL GT3 B YL J5 A I PR IR £ 1t 8 24K
Wi o SR AW FEBAFAE LT RIBRYE - (1) GT3 A ke %
e FEE R IDU, BF 58K REHA 2 £ 3 A0 EL AR B st ], Aoks
YRR AR BT, WOTC IR HERRAS R B i 45 B
P Y 25 T 7 222 S0 i 2 A R R T S
() BFFAL AN A2 JEF DAA TG T I AR, JELE DAA 7638
TR, B2 K A4 R AR Ak B 53252 1 51
DAARYT ,iX AT BEAFTEAN AR Iy . (3) 5 2] IDU AHF
" HCV GT3 [ @ AT 58, ) KA & PR T P44
7 H0 B2 e (VG 22 T WK 2R 40 5 s 5 e ) 1Y 137 491 HCV
GT3 F1GT6 /4 , B8 BA A v GT3 Ll W b v T4
Pl TG It 3 X 2% 35 R 5 B 355 ) Rk A 50124 (LA
WAL S BT GT3 [ BI FE ad , AN #6 A [v] i PR 78 )
FTEUR , HOR 2SR5 15 S ) o (4K R i 9 7 adE—
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HA X GT3 B VAR 25 5% o

25 PR ABFSE R LHCV GT3 LIRSk 3=,
FLFE G AE | £F S AR B R A Ak & A 5 3 i T oA
FE A P AIG AL ZKF IR PLT 34002 GT3 M5 dF
IR A ST fE B 2 . X GT3 BB AR 1L s
HE R AL K 1 ™ A AR A iR TR T R T I
S, U TR [ PE AL Ha X HCV AW BR . RIS, 75 22
S IDU ABEHCV fi#5 , ScBL RS > -4 DAA YA
7 AT Kk, DT R AR v £ 40, Bl g S B A 0 A= 20
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5iksmie ) TR EARK  EBAF LA, 4 APOES K B A H 2 B BR BN Z 09 ABE, LR AR FELE A =
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2025 F T A, i KFAMEZLEIRL R BAF PR MBI A AL Gut microbes B kA “Dietary
cholesterol impairs cognition via gut microbiota-derived deoxycholic acid in obese mice” #) L% , iZ AF AR T T MR A2 ]
B3 J2 HFD # -89 IA Jo 5 57 P 69 48 ), DA R W 38 3 B A AR 0 S 5 L) o AR A 30, RER02 IB] B2 4 B HFD /)
# kI T R IE AT X 5 B To- B2 R B 69 i B A3 A K, OF AL By b 09 LR B Pt & B BRARERAZE
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25 o
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