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Role of immunological markers associated with treatment response and

hepatocellular carcinoma development in patients with chronic hepatitis B virus
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Abstract

Abstract B-cell activating factor (BAFF), an important cytokine for B lymphocyte
activation, has been shown to be increased in chronic hepatitis B virus (HBV) infection. This
study aimed at evaluating clinical correlation and prognostic role of plasma BAFF and
related polymorphisms in patients with hepatocellular carcinoma (HCC). Plasma BAFF levels
were measured in samples of 100 healthy controls and 490 patients with chronic HBV
infection (200 with HCC and 290 without HCC). The rs9514828 and rs12583006
polymorphisms were determined by allelic discrimination. The HCC group had significantly
higher BAFF levels compared with the non HCC group and healthy controls (P<0.001) In HCC,
elevated BAFF levels positively correlated with alpha-fetoprotein levels, Child-Pugh
classification, tumor size and BCLC stage. Multivariate analyses showed that elevated BAFF
(21,100 pg/ml) was an independent prognostic factor of overall survival in patients with HCC
(OR=2.28, 95%Cl: 1.07-4.87; P=0.034). Regarding BAFF polymorphisms, the frequency of
rs9514828 CT+TT genotypes was higher distributed in patients with chronic HBV infection
compared with healthy controls (58.0% vs. 46.0%, P=0.029). In summary, elevated BAFF
levels at presentation correlated with disease severity and overall survival in patients with
HCC, suggesting that B-cell immunity may play an essential role in promoting tumor

development and progression.
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AasuredyanualuazArganltluniside (List of Abbreviations)

BAFF, B cell-activating factor; HCC, hepatocellular carcinoma;
HBV, hepatitis B virus;

TNFSF13B, tumor necrosis factor superfamily;

AST, aspartate aminotransferase;

ALT, alanine aminotransferase;

AFP, alpha fetoprotein;

TB, total bilirubin;

SNPs, single nucleotide polymorphisms
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2. N3NNI UANT
NIATINTIAUNINYDY HBsAg, HBeAg 31nTTU Mg enzyme-linked immunosorbent
assays 5¥AU HBV DNA @2y Abbott Real Time HBV assay wagfsi35gsiu BAFF arnwanaunlagly

WwiAllA ELISA

3. nsAnwIlulndvas BAFF
annALouLeaIN peripheral blood mononuclear cells (PBMC) 100 lalasans faeis
phenol-chloroform asaaiBsAanmaasrdwemeaUnlastulafivwas (NanoDrop 2000c, Thermo
Scientific) wagnsa3lulnd rs9514828 875015 PCR Iagly PCR master mix (Thermo scientific)
Insies ; 5’-GGCACAGTCAACATGGGAGT-3"(forward)
5’-GCTAAGTGTTTTAGCATTGAATTG-3’ (reverse)
NNSANEI [15] aﬂsﬁamwﬁmmzauﬁﬁ
- initial denaturation at 95 s Laalfea unan 3 undl
- 95 peAa Wed Wuan 30 Jund
- 58 peALaLTud [Wual 30 unil 40 59U
- 72 perwadya [Wunan 1 il
- final extension 72 ssruwaidea Wunan 7 und
Fndounansurinldaeeulyd BSBI uazinaunadie 2 Wesiiuernilsawadidninsnada
du BAFF 3lulnd rs12583006 agld TagMan genotyping assay (C 11705495 10,
Applied Biosystem) lagle TagMan genotyping master mix (Applied Biosystems) 20X primers
wagprobes mixture (TagMan SNP Genotyping Assay, Applied Biosystems) aae ABI 7500 Real
Time PCR System (Applied Biosystems)
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initial denaturation at 95 asALwaLEya [Wua1 10 W9

denaturation 95 asrwaldea 1Wuan 15 3wl

annealing 60 asrwa@ea \Wunan 1 Wil 40 soU

extension 60 asAwaLRea 1Hunan 1 ui
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Nan15Ane (Results)

1.1 Clinical characteristics
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A15199 1 AanURvesetaadasniinsIunIsAne

Healthy controls | Patients without HCC Patients with HCC
Baseline Characteristics P
(n=100) (n=290) (n=200)

Age (years) 49.3+5.2 42.9+11.8 58.1£11.9 <0.001*
Gender (Male) 65 (65.0) 174 (60.0) 168(84.0) <0.001*
Aspartate aminotransferase (IU/L) 39.6+35.9 95.6+102.2 <0.001*
Alanine aminotransferase (IU/L) 58.9+70.3 59.5+54.3 0.915
Serum albumin (g/dL) 4.44+0.4 3.6+0.6 <0.001*
Total bilirubin (mg/dL) 0.7+0.3 1.2+0.7 <0.001%*
Platelet count (10%/L) 228.6+54.4 200.0+126.9 0.004*
HBeAg positivity 95 (33.0) 58 (29.0) 0.468
Log;o HBV DNA (IU/mL) 4.8+2.2 4.5+1.5 0.112
Alpha fetoprotein (ng/mL) 5.3£14.5 17203.5+60745.5 0.001*
FIB-4 index 1.26+0.83 4.87+4.14 <0.001
Presence of cirrhosis 52 (17.9) 168 (84.0) <0.001*
BCLC stage (0-A/B/C-D) - 61(30.5)/76(38.0)/3(31.5) -

Data expressed as mean + SD or n (%) as appropriate; *, P-value<0.05

1.2 Comparison of plasma BAFF levels between studied groups

seiuves BAFF luidenvesihouzifesiuaglutig 288.8 fls 79.8 pg/ml uaziiaadei
1,330.74793.2 pg/ml. szduAiadsgsninguithehiafusniauduaznguiitogunina
(906.5+275.6 pg/ml Uag 845.7+158.1 pg/ml) MuaGU dauseauved BAFF lunanauiveagiae

TifadudniaulainddiewSeuiisuiunguatunu (P=0.037) (Unmd 1A)



(1A) P<0.001* (1B)
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1.3 Plasma BAFF levels in subgroups of patients without HCC

FereudieulunguilidunziSeiu faghiasusniaudfieglu immune active (1A) &
Aadeues BAFF gesninguiitheladadusniaud inactive carrier (I0) (930.5£315.3 pg/ml vs.
860.9+169.4 pg/ml, P=0.015) iilelUSsuiiey HBeAg status Wuingtaeill HBeAg-positive
SLAUVDY BAFF qqndwg’ﬂwﬁﬁ HBeAg-negative (991.0+401.4 pg/ml vs. 865.4+172.9 pg/ml,
P=0.004) uananiiganuin fiheiidusuudmuilisefures BAFF genirfihedlaifsuudedo
18 (1047.6+440.0 pg/ml vs. 875.7+213.6 pg/ml, P=0.008) (gﬂmwﬁ 1B)

5¥AUVDY BAFF Tunanauiia udunusiusesuved AST (r=0.371, P<0.001), ALT
(r=0.435, P<0.001), HBV DNA (r=0.140, P=0.021), AFP (r=0.481,P<0.001) tag FIB-4 index
(r=0.362, P<0.001) Tuvazlinumnuduiusvesseauuas BAFF LLazmawNﬂéﬁﬂﬁuﬂ (818, L,

Y]

aydly, platelet counts uay oayiu)

1.4 Plasma BAFF levels and clinical features in patients with HCC
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M15199 2 ANUENTUSTENINaTEAU BAFF Tunanauniuauaudivesenaiadas

Low BAFF (<1100 pg/ml) High BAFF (=1100 pg/ml)
Variables P
(n=99) (n=101)

Age (years) 58.2+11.9 58.0+11.9 0.900
Gender 0.177

Male (n=168) 87(87.9) 81(80.2)

Female (n=32) 12 (12.1) 20 (19.8)
Aspartate aminotransferase (IU/L) 72.4+71.8 118.4+121.1 0.001*
Alanine aminotransferase (IU/L) 59.3+17.5 59.8451.2 0.954
Serum albumin (g/dL) 3.8+0.6 3.4+0.5 <0.001*
Total bilirubin (mg/dL) 1.0+0.6 1.3+0.8 0.008*
Platelet count (10°/L) 188.8+121.7 210.9+131.5 0.221
Log;y HBYV DNA (IU/mL) 4.5+1.5 4.4+1.5 0.879
Alpha fetoprotein (ng/mL) 5210.3+£16801.2 28735.4+8208.0 0.015*
FIB-4 index 4.26+3.92 5.46+4.28 0.041*
Child-Puge class

A (n=158) 89 (87.3) 69 (70.4) 0.027*

B or C (n=42) 13 (12.7) 29 (29.6)
BCLC tumor stage

0-A (n=61) 40 (40.4) 21(20.8) <0.001*

B (n=76) 41(41.4) 35(34.7)

C-D (n=63) 18 (18.2) 45 (44.6)

Data expressed as mean + SD or n (%) as appropriate; *, P-value<0.05

1.5 Distribution of BAFF polymorphisms
ANLAUBS SNPs U881 BAFF f1umnid rs9514828 uay rs12583006 1umjuﬂ33mmﬁﬁnm
wandlums1af 3 LinumNLLANA1IY8IALAYES SNPS Fums rs9514828 a&hﬁaﬁmmﬁﬂwﬁ

Julsab¥adudniautuuuisesmadndunasliduuzdedu wuilienudves CT uag CT+TT 3l

1 1 o v

Indaandngudieagunmi @i SNPs siunia rs12583006 liinuminuunnsnseg1aiitdfnynig

Y

[y

atd uonandlinuauduRussEning 2 SNPs UiuseRuvad BAFF Tunanauveinguussyinsd
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Patients
Patients

Healthy Patients with and Non-HCC and HCC vs.
Polymorphisms without HCC vs. Healthy controls HCC vs. Non-HCC

controls with HCC without Healthy controls

HCC
HCC

(n=100) (n=290) (n=200) (n=490) OR (95% CI) P OR (95% CI) P OR (95% CI) P
rs9514828
cc 54 (54.0) 116 (40.0) 90 (45.0) 206 (42.0) 1.00 1.00 1.00
CcT 36 (36.0) | 142(49.0) | 90(45.0) | 232(474) 1.50 (0.90-2.51) 0.121 0.82 (0.56-1.20) 0.299 1.69 (1.06-2.68) 0.026%
T 10 (10.0) 32(11.0) 20(10.0) 52(10.6) 1.20 (0.52-2.75) 0.667 0.81 (0.43-1.50) 0.496 1.36 (0.65-2.86) 0412
CT+TT 46 (46.0) | 174(60.0) | 110(55.0) | 284 (58.0) 1.43 (0.89-2.32) 0.142 0.81 (0.57-1.17) 0.271 1.62 (1.05-2.49) 0.029*
rs12583006
AA 19 (19.0) 55(19.0) 36(18.0) 91 (18.6) 1.00 1.00 1.00
AT 42 (42.0) 147 (50.7) 87 (43.5) 234 (47.8) 1.09 (0.56-2.13) 0.793 0.90 (0.55-1.49) 0.691 1.16 (0.64-2.11) 0.618
T 39 (39.0) 88 (30.3) 77 (38.5) 165 (33.6) 1.04 (0.53-2.05) 0.905 1.34 (0.80-2.25) 0274 0.88 (0.48-1.62) 0.688
AT+TT 81 (81.0) | 235(81.0) | 164(82.0) | 399 (81.4) 1.07 (0.58-1.98) 0.833 1.07 (0.67-1.70) 0.787 1.03 (0.59-1.78) 0.920

Data expressed as n (%); OR=0dd ratio; CI=confidence intervals; *, P-value<0.05

1.6 Factors associated with overall survival of patients with HCC
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SNPs fi1Uue rs12583006 (3Un 1w 2C).
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n153AT1erdadenig e, 918, AST, ALT, platelet count, HBV DNA, FIB-4 index, Child-
Pugh classification, vu1AveIneU Wag BCLC stage fe multivariate analysis WUI15282U04
USIU, S¥AU AFP g9, uay szau BAFF a9 udiusdivnsdanmildvinunesseziiainisedsen

VoIUIULSIFU (15199 4)
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Overall survival

Factors Category Univariate analysis Multivariate analysis
OR (95%CI) P OR (95%CI) P
Age (years) <60 vs. >60 1.98 (1.14-3.45) 0.016* 0.69 (0.30-1.60) 0.387

Gender

Aspartate aminotransferase (IU/L)
Alanine aminotransferase (IU/L)
Platelet count (10%/L)

Log;o HBV DNA (IU/mL)
Child-Pugh classification

Alpha fetoprotein (ng/mL)
FIB-4 index

Tumor size (cm.)

BCLC stage

Plasma BAFF level (pg/ml)
rs9514828

rs12583006

Male vs. Female
<60 vs. > 60
<60 vs. > 60

>150 vs. <150
<4.0vs.>4.0
Avs.Band C

<100 vs.> 100

<3.40 vs. > 3.40
<5.0vs.>5.0

0,Avs.Bvs.C,D

<1100 vs.> 1100

CCvs.CT+TT

AAvs. AT+TT

1.35 (0.70-2.61) 0.374

3.14(1.76-5.63) | <0.001* | 0.92(039-2.19) | 0.853
274 (1.62-4.65) | <0.001* | 1.34(0.63-2.82) | 0.445
2.94(1.55-5.57) 0.001* | 1.94(0.75-5.02) | 0.174
0.78 (0.39-1.56) 0.475

1.42 (0.67-3.02) 0.361

5.91(2.99-11.68) | <0.001* | 3.64(1.53-8.64) | 0.003*
0.87(0.52-1.51) 0.656

10.55 (4.69-23.75) | <0.001* | 2.10(0.62-7.10) | 0.231
4.42(291-6.70) | <0.001* | 3.00(1.53-5.87) | 0.001%
3.10(1.75-5.49) | <0.001* | 228 (1.07-4.87) | 0.034*

1.32 (0.52-3.32) 0.557

0.98 (0.57-1.67) 0.931

Data express as odds ratio (OR) and 95% confidence intervals (CI); *, P-value<0.05



aAUsewHa (Discussion)
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