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Abstract

Objective: This study aims to compare the expression levels of key cytokines in the peripheral blood
of patients with Chronic Hepatitis B (CHB) and those with Hepatitis B-related Liver Cirrhosis (HBV-
LC), and to analyze their differences and clinical significance. Methods: A retrospective analysis was
conducted on the clinical data and serum samples of 132 CHB patients, 129 HBV-LC patients, and 66
healthy volunteers who visited Qingdao University Affiliated Hospital from July 2022 to July 2025.
Key cytokine levels in the serum were measured. Statistical analysis was performed using SPSS 27.0;
group comparisons were conducted using the Kruskal-Wallis rank-sum test and Mann-Whitney U
test, and correlation analysis was performed using the Spearman test. Results: The CHB group and
the HBV-LC group showed significant differences in age, ALT, AST, TB, PLT, albumin, alpha-fetoprotein,
and prothrombin time compared with the healthy control group (P < 0.001). In the CHB group, levels
of IL-5, IL-6, IFN-y, IL-4, and IL-12p were lower than those in the healthy control group (P < 0.05),
while IFN-a levels were elevated (P < 0.05); in the HBV-LC group, IFN-q, IL-2, and IL-8 were signifi-
cantly higher than in the healthy control group (P < 0.05), whereas IFN-y, IL-4, and IL-12p were sig-
nificantly lower than in the healthy control group (P < 0.05); in the HBV-LC group, IL-5, IL-2, IL-6, IL-
1f, and IL-8 levels were significantly higher than in the CHB group (P < 0.05), while IFN-y, IL-4, and
IL-12p levels decreased further. Correlation analysis showed that in CHB patients, TNF-a levels
were significantly correlated with AST and albumin (P < 0.05), while in HBV-LC patients, TNF-a lev-
els were significantly correlated with AST, ALT, and TB (P < 0.05); in CHB patients, IFN-y levels were
significantly correlated with AST, ALT, and albumin (P < 0.05), whereas in HBV-LC patients, IFN-y
levels were not significantly correlated with AST, ALT, TB, platelets, and albumin (P > 0.05); IL-10
levels in CHB patients were not significantly correlated with AST, ALT, TB, platelets, and albumin
(P > 0.05), while in HBV-LC patients, IL-10 levels were significantly correlated with AST, ALT, and
TB (P < 0.05). Conclusion: This study shows that during the progression from CHB to HBV-L(, pro-
inflammatory factors in peripheral blood (such as IL-6 and IL-8) increase while immunoregulatory
factors (such as IFN-y and IL-4) decrease, suggesting that immune imbalance accompanies disease
progression. IFN-y, IL-10, and other factors are significantly associated with liver injury markers,
indicating their potential as non-invasive biomarkers for assessing the progression of liver fibrosis.
This study provides a basis for understanding the immune mechanisms of HBV-related liver disease
and clinical staging.
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1. 5|8

HBV /Y2 S RRVERE R ATE DA G, 254t i RUTE P T 94H . HBV G IR R 4 5 R
FES B, WTCRENRAE AT < 18 PERT R BIFFAEAL AT TR, X — L A8 iR, 41X 1d £ HBV [y
SR GBI, S PR T BEG BR 5 TR AR T T A SC R (1] 7 e 52300, oA 10 B e I S Vo 7
KEEHITAGEEZ 05 B REIRERE, SRE. HAZED RS, Al EE R
I, ST RREL IR ST (2] A0 R 5~V Dy S RE 20 0 5 S B 40 i 2 TR IR AZ DAY, B
A E T T PUREER IR B 5@ NAE R R S SR, thIRZIE A A B R 5L E (3]
WHFEERY], CHB 83 TP R 8 K A I A7 ARG R A0 “ AR PR 7 KR 7 o XA R ST A5 5 IO 2R A
S HESI A T 301 JORE [ AN LIV E LT (L e A2 1 737 SRk 4] BRIk, RGEVEH#EHT CHB [ HBV-LC
R AR, AR T RIS, R TIRAN MR LG B B R EEN AN E. REC
A REFHRD T H— BB AR 775 CHB s B/, (EIAA AR IIAE T BRI . 4
B FEAND I B M G o “ A BETRAR X LA B AE WU O BRAR 5 S AE PR 2K e 2 R A M A 71 N e )
AEIRREND, T B S TR B BRIV Al £ 4 A3 Ji IR P 98 7E I PR 1

2. RS
2.1. BERLEIR

AN 2022 4E 7 H 2 2025 45 7 H 5 By K% I B2 e 14 g 2 e XSG RHISCIA 1 132CHB K 129 {5 HBV-
LC B K 66 it B S H AT S E AR Pk T o A RAT BRI E RS B A 2% 7 2 4it
i
2.2. MAFFRARRESEN

MR AR AR AR IS 75 5 R B R e A B B, MLTERE A — IR PR A58 . b B S 52 VR i DAk /D> 2
HB&f#E. 1) XA CBA W% IL-5. IFN-a. IL-2. IL-6. IL-1p. IL-10. IFN-y. IL-8. IL-17. IL-4. IL-12p
J TNF-a 7K*F; 2) AFP, TBIL. ALT. AST. ALB. PLT K50 fa bR 7E T 5 K24 M) 8 B2 Bk 56 Rt 5¢ B o

2.3. ZitEAE
KH SPSS27.0 AT EIR AT & LA MR R A(x £ s)ffiid, WA LLBECSRA ¢ f

5 ARIEA A T BORR H HrA BOR DU A BT BR M (P25~P75) 434, N kruskal-wallis £ FEAS HL 4
I RR RIS 36 23 BT 33047 2L 18] EL %2

3. 458
3.1.CHB A, HBV-LC A5@# R RAN—KER T

KW TGN 261 BIRFFTXT %, Hr CHB M3 132 5. HBV-LC #3129 %1, {@FEXIR4L 66 4.
G MR, TR B LR, =R 2R B Si5m L (P=0.593), F N A BE(ALT) B H A 2B (AST)
MAHZZ(TB). Mi/MR(PLT). 5 F(ALB) F IR & [ B B SR I (R 7E = 21 [ E L1t 2% 22 7 (P < 0.001),
TEILZ 1.
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Table 1. Analysis of general data of CHB and HBV-Lc patients and healthy controls
% 1. CHB & HBV-LC & S5 Rx RAMN—RER O

CHB 4(n=132) HBV-LC #i(n=129) R B 4 (n = 66) P1H

& (3) 45.5(35.0, 55.0) 54 (44.0, 65.0) 66 (65.0, 72.0) P <0.001
P51

5 (n, %) 93 (70.5%) 90 (69.8%) 42 (63.6%) 0.593
ALT (U/L) 347.4 (93.2,714.4) 43.8 (24.4, 82.3) 22.7(13.3, 24.5) P <0.001
AST (U/L) 151.1 (42.6, 262.7) 45.6 (29.2,79.1) 22.7(16.9, 48.9) P <0.001
B JBZT 2 (wmnol) 27.4 (18.0, 66.1) 28.9 (18.8, 62.7) 19.9 (12.8, 29.2) P <0.001
IM/IMR(1079/L) 171.0 (130.8, 206.8) 79.0 (48.0, 117.0) 183.0 (173.0, 223.0) P <0.001
HEHA (/L) 37.0 (34.0, 39.1) 31.0 (26.5, 34.9) 39.6 (34.1, 42.5) P < 0.001
H 5% A (ng/mL) 8.8 (4.0, 69.6) 6.3 (2.3,23.6) 2.0(1.97,2.7) P <0.001
i 1L 158 JE7 T 12.8 (12.2, 13.4) 14.8 (13.3,16.2) 11.5(11.3, 12.5) P <0.001

3.2. CHB A, HBV-LC A5#RxRARMMETFKEELE

A LL R F Kruskal-Wallis H & 456, 54/ P9 HLECR A Mann-Whitney U £ %, CHB 44+ IL-5. IL-
6+ IFN-y. IL-4. IL-12p g FExt HR 4 553 PR (P < 0.05), TFN-o B fi X} B 2H I3 2 T (P < 0.05); HBC-
LC 0 IFN-a» IL-2. IL-8 B¢ {8 et IR A B E T+ 5 (P < 0.05), IFN-p. IL-4. IL-12p %efd fExt B8 41 55 3% %
fik(P<0.05); HBV-LC 4+ IL-5. IL-2. IL-6. IL-1f. IL-8 /K*Ff& T CHB 4, IFN-yIL-4 IL-12p /K FA&T
CHB 4. ¥ IL% 2.

Table 2. Comparison of cytokine levels among the CHB group, HBV-LC group, and healthy control group
3 2. CHB 4H. HBV-LC A5 R3RE AR 7K TR

A5 XS B (n = 66) CHB #(n=132) HBV-LC #i(n = 129) H & P
IL-5 2.36 (1.98, 5.22) 2.08 (1.58, 3.26) 3.32(1.98, 5.04) 19.628  <0.001
IFN-a 1.25(0.87, 1.25) 1.28 (1.25, 1.38) 1.28 (1.25, 1.71) 42648  <0.001
IL-2 1.48 (1.22, 1.48) 1.39 (1.07, 1.60) 1.48 (1.30, 2.06)* 13.814 0.001
IL-6 5.28 (1.71, 19.32) 3.01 (1.64, 5.90)? 9.40 (3.55, 16.22) 45071  <0.001
IL-18 2.00 (1.89, 2.74) 1.85 (0.95, 3.88) 2.10 (0.96, 10.67)° 8.828 0.012
IL-10 1.65 (1.65, 1.82) 1.93 (1.26,2.91) 1.65 (1.28,2.77) 3.877 0.144
IFN-y 7.22 (3.38, 11.02) 2.99 (1.52, 5.76) 4.19 (2.13,9.95) 30.804  <0.001
IL-8 2.01 (2.01,2.07) 0.985 (0.58, 9.54) 2.01(0.49, 3.17) 1.798 0.407
IL-17 2.24(1.98,2.94) 2.24 (1.98, 4.52) 3.57 (2.17, 6.67) 27.351 <0.001
IL-4 1.58 (1.58, 1.77) 0.97 (0.54, 1.33)? 1.14 (0.70, 5.22) 51911  <0.001
IL-12p 1.72 (1.72, 1.95) 1.00 (0.77, 1.54) 1.11 (0.91, 1.72) 31.114  <0.001
TNF-o 1.99 (1.85, 3.05) 1.87 (1.53, 3.45) 1.99 (1.78, 5.01) 3.868 0.145
I RN SRR BALLE, P<0.05; "Rom5 CHB 4HE, P<0.05.
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3.3. HBV-LC BE4HTE Child-Pugh 9% APEEFKFEELE

HBV-LC ## 4AMYE Child-Pugh 732450 N A 24 B 25 C %, 1At R Fl Kruskal-Wallis H 156,
5 W9 EL R F Mann-Whitney U 538, Child-Pugh B 2% ) C 2% &3 1L-6 /K2 # & T Child-Pugh A
g E (P <0.05); Child-Pugh B 2% # IFN-y /KF &35 5T Child-Pugh A 224 (P < 0.05); Child-Pugh C
i 1L-17 KF B35 T Child-Pugh A R # (P <0.05), FEWLZE 3.

Table 3. Comparison of cytokine levels in HBV-LC patients with different Child-Pugh classifications

%2 3. HBV-LC B #4AA[F Child-Pugh 4 4R HIZRAEE F7Kk FEL

ZH 5 A Zi(n=57) B Z(n=57) C H(n=15) H{H P
IL-5 2.94 (1.97, 5.04) 3.49 (2.26, 5.32) 2.42(1.91, 4.01) 3.569 0.168
IFN-a 1.28 (1.18,1.71) 1.28 (1.28, 1.71) 1.33 (1.25, 1.71) 2.794 0.247
IL-2 1.48 (1.28,1.73) 1.50 (1.35, 2.06) 1.76 (1.42, 3.93) 3.451 0.178
IL-6 3.55 (2.03, 9.40) 12.67 (7.52, 19.95) 16.22 (14.97, 18.94) 48272 <0.001
IL-18 2.00 (0.95, 7.69) 2.58 (1.71,17.72) 2.61(0.95, 15.74) 2.764 0.251
IL-10 1.65 (1.21, 1.82) 1.60 (1.30, 2.77) 3.75 (1.30, 6.21) 5.115 0.077
IFN-y 3.12 (1.69, 9.78) 4.72 (3.03, 12.27) 9.31 (4.19, 15.20) 8.904 0.012
IL-8 0.58 (0.49, 2.07) 2.01 (0.58, 8.46) 2.07(0.49, 2.33) 2.675 0.059
IL-17 2.53 (1.98, 4.65) 3.87 (2.32, 6.42) 7.74 (5.39, 10.44) 11.276 0.004
IL-4 1.09 (0.33, 1.77) 1.14 (0.76, 1.63) 1.23(0.33, 1.58) 0.150 0.928
IL-12p 1.09 (0.75, 1.72) 1.13 (0.92, 1.72) 1.10 (0.95, 2.41) 0.706 0.703
TNF-a 1.99 (1.27, 3.68) 1.85(1.78, 8.18) 2.09 (1.27, 5.82) 2.691 0.260

vE: 2FIR5 Child-Pugh A 4L EHEEE, P <0.05,

3.4. CHB & HBV-LC B&XRAREFSHFIIIEHFEX ML

3.4.1. CHB & HBV-LC #¥ TNF-« 5EKEMIEFAX ST

£ Spearman FHGMES T, CHB 483 TNF-o /K T5 AST 2 BER AP <0.05), 5HEAHR R
Z 1 IEAH G (P < 0.05), HBV-LC 4 &3 TNF-a /K*F-5 AST.ALT K TB 5 BA &3 IEAH KPP <0.05),
TR 4,

Table 4. Correlation analysis of TNF-a with other indicators in CHB group and HBV-LC patients
% 4.CHB 4B, HBV-LC £#& TNF-a SHKSTIEFRE XS

45 1% fatbn r {8 P{a
AST -0.257 0.003
ALT -0.099 0.259
CHB 4 132 TB -0.166 0.057
/MR 0.155 0.076
H&EH 0.344 <0.001
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AST 0.241 0.006

ALT 0.334 <0.001

HBV-LC 41 129 B 0.301 <0.001
/MR 0.128 0.148

HEH —0.040 0.656

T I AEFRORPIEA G, P <0.05.

3.4.2. CHB & HBV-LC 8% IFN-y SHKETEFRE X424

2t Spearman FI<PE T, CHB 41 # IFN-y /K5 AST. ALT 2R FIEM%, 5AKFEAH. E8%
(PR S (P < 0.05), HBV-LC 3 IFN-y /K5 AST. ALT. TB. [ML/MR K A5 A3 &3P >
0.05), W% 5.

Table 5. Correlation analysis of [FN-y with other indicators in CHB group and HBV-LC patients
# 5.CHB 4H. HBV-LC £# IFN-y 5H K& TUHEAREX ST

21531 11 Eizga S P fH
AST 0.268 0.002
ALT 0.218 0.012
CHB 41 132 TB 0.043 0.625
Bl 74 -0.148 0.089
BH&EH -0.455 <0.001
AST 0.184 0.037
ALT 0.085 0.338
HBV-LC %41 129 TB 0.108 0.222
/MR -0.029 0.746
H&EB -1.114 0.200

e I FARRIREAE MM, P<0.05.

3.43. CHB & HBV-LC &% IL-10 5E& & TEIFEE S
% Spearman FHKME T, CHB 4% IL-10 7KF5 AST. ALT. TB. ML/MRKEEERA ZEM
KPP > 0.05), HBV-LC H3# IL-10 /K5 AST. ALT X TB A &ZIEMHRP > 0.05), W% 6.

Table 6. Correlation analysis of IL-10 with other indicators in CHB group and HBV-LC patients
# 6.CHB 4A. HBV-LC £ IL-10 SHESTURIREX M

£ 1% izt r {8 P fH
AST 0.006 0.948

ALT -0.014 0.870

CHB 41 132 TB -0.107 0.223
ML /NR -0.094 0.285

HEH -0.095 0.280
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AST 0.191 0.030

ALT 0.177 0.045

HBV-LC %41 129 B 0.336 <0.001
IRANY13 -0.131 0.139

HEH 0.007 0.939

e A FOR A A, P <0.05.
4. #ig

AW BB AT T 2022 45 7 H & 2025 47 H TH B RF MR Z 1 CHB. HBV-LC &3 &
fit B IR IR R VRS B g R 1. 45 Bon, CHB 41835 B IL-5. IL-6. IFN-y. IL-4. IL-12p
ACPREAG, AT RE I T DhREEI[S], A A IFN-a AKPTH R, SeoRTE TG R, Mk EE 3
PUREERLZ, (HAREEWNT SR [RIAEE R [6] [7]. SEANFEELLRY LS, IL-64 IL-18. IL-8 557K-F
©E LT, HET CHB 4, HBC-LC 4LX—B 0] 585 HFIERESE SR . £F 4RSS 25 IAH (8] [9]

M A SERLEI A EE, TFN-y /9 Thl 4401 R4, HOKPAE CHB B BRI 2 PG, $en gt
PN INRESZA, AT RS B R S R e k%A OC[10]. 1 HBV-LC ZHH IL-6 1 IL-8 HR3E Tt i,
V) S B T A PR AT M TS A« R ML 20 IS T B % R S 2 (0 NF-rB) IR SR IS , I R4l i IR -7 76 2T 4
17y % FFRE A JE b B e R FI[11] [12]. b4k, TL-4 7894 B3 Tp T e IR, $27 Th1/Th2 °F
fii518) Thl mA%, (EAEFHREAGB BUTIHE— A FRAR, Ui W G2 15 D0 2% AR50 1k e vh B B SR [ 13]0 ASHIE ¢ f
7N, B Child-Pugh 73267t 5, HBV-LC BFAMNEIM A TL-6 /K& L 8 LT, R 5 shae R0
o4 5 R IRASHHOC o Child-Pugh B 2855 IFN-y /KFim T A 2%, T BE R A BAAE — 5 Thl SERi%s;
M C B IL-17 BT, SR Th17 MERE0E, 505 R0 E &I RIEH % .

IXLegE R B, AN[F] Child-Pugh 734% HBV-LC & 4N 1S /2 7E 2 5%, IL-6. IFN-y 1 IL-17 (1)
BN AT RE S WA A AR B S ARSI A o 1) S BEIR S R AR [ 14] [15]

FEORAE A T — 2D SR AH M PR - 5 I 73 8 A 2 R] (1 G 16 - CHB 5 HBV-LC HR 3 71 i il &5 4t i [
T 55 K IhREFaAR A S 2B 2E 5, 1K — A8 4b RT 8 S W T 9 13k R iod R i I 5 PN
AR 2 M )Eh# R R £ CHB B, IFN-y 5 ALT. AST M AEAEZEHIE, FRHAKFS T4
RAET S G I Be B VIAE G, SCRF IFN-y £E R IZ BRI B S 5 1 PN 40 M S % I35 5 52 Ml JH- 4 RO R 28 1)
WAL TEE NGB BLS , TFN-y 5 & IR AR AR MR SS , PTREUEBHAE LR 4tk i 5t T, sz i1 E
FH FLAth 2 REN L 7 o B P N 2 R A A [ 16]. (HARIERZ, IL-10 /£ CHB A 545484 6 2
FEHAR, MAE HBV-LC 915 AST. ALT. TB #J R IEMHE, &7 IL-10 7EAEC T e 5 98 i A2 S IH
HRFAAE G, AR R T R RAE S 50R},  SB B0 AN [FI B B S O R R 22 5 (1] LA,
TNF-a fER A ZIAR M 7 CHB 5 AST ik, SR AIEAI, W HE B H 755 1
RIAEH RN E M, M7 HBV-LC 5 AST. ALT. TB ¥R IFMIE, HRRILAEm IR0 5 — S0t
Z 5 5 aLd RE[17].

At Fist RGBT 3, B HBV By S5 M m kR AR pE A 7 )G 55k, HAFE
B B B AN A (R S B AE [ 18] KT, ASHIEFiidE— 2042 R, 1L-6+ IFN-y Al IL-17 BUATAE oAl A4 7™ 20
FRFE R RAETEN ARG, JCH R E ARSI D68 5 M/MRFEFR, BT 52 o A0 R R0 5 X
R DPAt7 ) HE A 1
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P, ZHiE %

AW FOIAAAES T RRVE: B, RO RIBERT T, AR AR, EARGHIZK CHB B4

BAZ S e 52 ) 2 e, oRHEAT CHB A4k 21 Lk, dbE 7R R TAME I, ARAERP 3K
B AHLAR A, BRIk LA S W R 8 e BEIRAS s EAh, IR TR S AT IRV, PRI DA
SLANML A T AR S IR RS R Z ARG &R, B2, AWFRYIPiE7R T CHB [ HBV-LC {#itid fE
Hh A JE L R A A, DO ERAR HBV AP I S B AL SR TR, thoaTF R Toa)
G bR BV T 70 5 TR VRA R i 1 BRI RS -

&5k
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