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[ Abstract | Objective  To explore the clinical significance of serum cytokine expression in the
hepatitis B surface antigen ( HBsAg) sero-clearance in patients with severe hepatitis B. Methods A nested
case-control trial was conducted on 14 inpatients with severe hepatitis B admitted in our hospital from 2006 to
2020. Of them, 7 patients (aged 36.57+3. 15 years) achieved HBsAg sero-clearance within 1 year after the
onset of hepatitis B flares (with abrupt rise of ALT level to >5 times the upper limit of normal during HBV
infection) and were assigned into HBsAg clearance group, while the other 7 patients (aged 34. 14+2. 97
years) only obtained HBsAg decreased less than 1 g within 1 year after the onset ( HBsAg non-clearance
group). Then, multiplex liquid-chip assay based on Luminex xMAP was used to detect the expression levels of
48 cytokines such as IFN-y and IL-2 in serum samples of these 14 patients. Results The serum levels
IFN-vy, IL-2Ra and SDF-la were significantly lower in the HBsAg clearance group than the HBsAg non-
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clearance group (P<0.05), but no statistical differences were observed in other 39 cytokines between the 2

groups. And there were 5 cytokines having no mutual expression in both groups. The copy number of HBV
DNA was positively correlated with serum HGF (r=0. 675, P=0.008) and SDF-1a levels (r=0.587, P=
0.027) , while negatively with IP-10 (r=-0.600, P=0.023) and MIG level (r=-0.640, P=0.014).
Meanwhile , a positive correlation was found between HBsAg titer and IL12-p70 level (r=0.593, P=0.025),
and a negative correlation between HBsAg titer and TNF-o level (r=-0.609, P=0.021). In addition, the
serum total bilirubin level was positively correlated with the expression of SCGF-B (r=0.543, P=0.045).

Conclusion

Three differentially expressed cytokines and some cytokines related to HBV DNA level and

HBsAg titer are found, which may provide new insights into the underlying immunological mechanism of HBV

virus clearance caused by hepatitis flares. Meanwhile, it also provides potential biomarkers for HBsAg

serological clearance in patients with severe hepatitis B.
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(984,1 990) U/L;HBsAg RIEBRE : F3 1k 5 1], 2k 2 491,
AEI4(34. 14+2.97) % HBV DNA 7K (6. 33+0. 89)
log,, IU/mL, HBsAg J# &k 9 558(7 743,24 245)1U/mlL,
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1 IFN-y [ 23. 15 (15. 41,25. 09) ws 31. 70 ( 20. 82,
44.95)pg/mL, P =0. 038 ] . IL-2Ra [ 328. 75 ( 225. 00,
620. 76 ) vs 892. 25 (503. 99,1 052. 97) pg/mL, P =
0.038] &% SDF-1a [2 266. 89 (1 830. 69,2 521.67) vs
2 848.73(2 642.25,3 141.17) pg/mL,P=0. 017 ] 23k
KR ERFARCE 1,58 2) o HoAth 39 R A 7%k
K2 M 2 RIS FE L (P>0.05,5K2),
Hb,B-NGF 1 2 2H L vh ¥ HOA 1 4G MY, TFN-o2
FIL-3 {U7E HBsAg RIEBRAL A 1 133k, 1 IL-5,
IL-15 \VEGF 7E 2 1[0 ¥ o5k,

K1 2ABEELRABLE [61(%) 245, M( Py, Pr5) |

fahr HBsAg /&5 4H (n=17) HBsAg RiGRH (n=7) t/z P
B 4(57.1) 5(71.4) - 1. 000
A/ % 36.5743. 15 34.14x2.97 1.483 0. 164
HBV DNA/ (log,o TU/mL) 4.87+1. 12 6.33+0. 89 -2.708 0.019
HBsAg/ (1U/mL) 6 755(5 684,10 134) 9 558(7 743,24 245) -1.342 0. 180
HBeAg Pl 6(85.7) 5(71.4) - 1.000
ALT/(U/L) 1 641(984,1990) 1256(1051,1 352) -0.831 0. 406
B/ (U/L) 619(387,619) 709(410,1 401) -0.320 0. 749
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R2 2ABFNEAMBRREFREKFLLE [pg/mL,M(Pys, Prs) ]

4 R+ HBsAg 15 BRZA (n=7) HBsAg RIEBRA (n=T7) Z P
CTACK 609.71(421.73, 911.17) 733.72(614.15,1 418.09) -1.342 0.209
Eotaxin 72.47(58.03,98.64) 96.46(78.34,125.24) -1.214 0.259

FGF hasic 54.95(30.25,87.42) 62.28(51.05,84.54) -0.448 0.710
G-CSF 531.85(436.97,2 766.72) 463.54(350.59,2 539.91) -0. 447 0.710
GM-CSF 0.00(0.00,8.31) 3.19(0.00,12. 43) -0.614 0. 620
GRO-a 262.53(164. 10,392. 42) 424.52(42.15,462.52) -0. 895 0.383

HGF 912. 63(678. 85,1 493. 19) 1455.31(1 178.41,1 955.27) ~1.469 0.165
TFN-y 23.15(15.41,25.09) 31.70(20.82,44. 95) -2.108 0.038
IL-la 36.82(0.00,57.34) 34.56(25.56,57.34) -0.064 1.000
-1 2.51(1.98,5.29) 2.77(2.51,5.05) -0.514 0. 620
IL-1Ra 556.43(457.35,727.39) 524.72(457.35,876.28) -0.256 0.805
IL-2 0.00(0.00,19. 55) 0.00(0.00,9.44) -0.075 1.000
IL-2Ra 328.75(225.00,620.76) 892.25(503.99,1 052.97) -2.108 0.038
-4 5.58(3.93,6.66) 5.58(5.12,8.88) -1.029 0.318
IL-6 2.80(0.00,10. 33) 3.89(1.91,24.90) -0.517 0. 620
-7 10.79(0.00,10.79) 19.43(8.35,19.43) -1.434 0.165
I.-8 139. 64(17.02,488.29) 225.29(121.77,366.05) -0.831 0.456
.9 443.10(409. 78,450. 06) 429. 17(406.30,456. 04) -0.192 0.902
IL-10 17.50(13.89,28.17) 22.86(15.70,42. 15) -0.192 0.902

TL-12p70 0.00(0.00,10.87) 0.00(0.00,10.87) -0.080 1.000

TL-12p40 68.56(0.00,115.23) 92.25(0.00,103. 82) -0.262 0.805
IL.-13 7.55(0.00,18. 82) 6.78(3.11,21.78) -0.512 0. 620
I.-16 94.98(51.04,208.52) 115.74(98.92,125.92) -0.319 0.805
IL-17A 20.81(0.00,23.34) 23.34(0.00,31.59) -0.780 0.456
IL-18 271.30(200. 20,387. 12) 224.21(179.02,238.81) -0.575 0.620
1P-10 3316.63(1961.95,4 977.23) 1502.94(1 243.75,3 750.52) -1.086 0.318

LIF 46.40(32.89,76.19) 49.74(36.29,89.24) -0.192 0.902
M-CSF 81.92(57.14,102.3) 62.56(56.83,84.95) -0.447 0.710
MCP-1 75.46(46.79,96. 67) 112.12(54.08,152. 17) ~1.086 0.318
MCP-3 11.16(0. 00, 14. 62) 6.54(3.66,8.97) -0.129 0.902
MIF 963.26(24.29,1 714.78) 630.92(518.05,975.97) -1.214 0.259
MIG 822.56(29.36,1 740.71) 617.37(316.96,1 061. 10) -1.597 0.128

MIP-1a 32.16(17. 85,303. 26) 22.22(17.34,227.17) -0. 447 0.710

MIP-18 536.55(345.74,700.93) 330.47(279. 88,759. 38) -0.831 0.456

PDGF-bb 2 312.08(863.80,5 100.62) 2949.09(2 312.08,3 781.42) -0. 895 0.383
RANTES 0.00(0. 00,9 330.57) 7 825.81(0.00,10 505. 14) -0.750 0.535

SCF 71.52(49.11,88.03) 84.23(60. 66,94. 36) -1.086 0.318

SCGF-B 359 740. 66( 277 865. 69,410 982. 47) 413 224. 10(377 693. 69,452 727. 56) -1.981 0.053
SDF-1a 2266.89( 1 830.69,2 521.67) 2 848.73(2 642.25,3 141.17) -2.364 0.017
TNF-a 56.02(53.72,113.55) 51.40(39.66,104.93) -0.576 0. 620
TNF-8 754.15(705.06,777.28) 716.54(679. 13,776.51) -0.703 0.535
TRAIL 110.56(87.29,121.72) 80.62(79. 40,87. 89) -1.469 0.165
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3 g
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HBsAg 15441 TFN-y . IL-2Ra % SDF-1a Fik/K V-5
IR T HBsAg R BR4H . H A 40 M I 33k K - 78

2 R 22 RGPS R B ALT Jt
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T 2 L F 20 -, 20 TFN-y \ TNF-o  IL-2 IL-8 .1L-10
CXCL-9/CXCL-10 L4} PD-1/PD-L1 Z£ &% ALT 7K
- B TR R BT AR AE Y L 2 R R I Ak AT fE R S
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20 0 LA P03 R S e N L R A ALY
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R LFE ALT IE J5 K4 BATIHIR , 50% 1) /%
SAE 1 AE N R R A R Y HBeAg I T T KR o X Fh
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R IR I T R M R, 2D B 2 A S I SR AR
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AT S e T i 3 g R N ek e . BT, R
B 1 [R) R 0] X 433 2 R AR flares

YA R % T HBV 55 8 19 35 bR AT — 2 A k1R
FH SR 3k B 1) S Ry 2 5 30— o A B2 1) JHE P 45343
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TRV B E AL T HBsAg RIGFFRZ . IFN-y FE 2 H
Th1 Z0fy= 4k, Thl 40052 HBV J&YL 5t 4 1L-2,
1M IFN-y 5 TL-2 78 G i ok 72 vh B U 5] B 5 1R
Jii R IL-2Ra( Interleukin-2 receptor subunit alpha) X

17 1=0.587, P=0.027 107 =0.675, P=0.008 197 1=-0.600, P=0.023 197 =-0.640, P=0.014
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Frh CD25 \p55, JE—Fh oy F ok 55x10° fy T HU 5 i
EE, BEERT T L, EEM L STAT k4%
MAP W fifiisis PI-3 Jl &5 T ARG, 25
186 FPORBE S SN, FRATTHEN HBsAg i Bk 20 4h JF]
I3 TFN-y il IL-2Ra 7K PR A J5E R AT g J2 77 A TFN-y
A IL-2Ra B Thl 40 i 8 55 5 2 N K AR 500 58 30
WP IR BRI A 2R T SDF-1 & F#afb I 7
CXC F &% B, CXCR4 K H: 52 {k, SDF-1 5 2 A~
Y, SDF-1a J¢ SDF-18, B AT [F]—HE F g iy 1 2 Fh
ANF P Sk, 3R AR SRR KT BE B W] e X
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B A

BEAR , AHIFFE e B — 6 200 it R - 5 0 B A L L
2T 2R AV S5 I PR A A7 ZEAH G o I 375 1240 M A
KA F HGF 5 HBV DNA K EAE7E IFAHG, 5 LA
BFgE " ARAE— 5, 1P-10 Oy IFN-y 5 326 1, i fk
i CXCLI0, i@ 3o 5 H 32 1K CXCR3 254 & #3500
IP-10 Hh & DX 35 19 400 o S 1k 7 A, S5 P 75 fe
P KB 1E AR G BT . HBsAg K T Bk 41 I
SCGF-B 23k /K - & F HBsAg 75 B 41 [ 413 224. 10
(377 693. 69,452 727.56)vs 359 740. 66(277 865. 69,
410 982.47) pg/mL, P =0. 053 ] ; [a] i}, S JH 21 2 /K %
£j SCOF-B TR /K- K, XHE/R SRR IG1L
J&i , HBsAg A& bR 4175 5 1 v] fig /& HBV-JE R 5% 5
E SIS, AR RE TR, A A AT R

HIRAHIETE FRLI T 48 Fl 20 it R 7 1) R £k R ik
T, B2 S W i 2k A8k, R 45 AL mT LUk oA
R 1) B 25 W B i R . DR, 2 4 R E SR HBY
DNA K25 5 HA Geit2# 8 3 A FAM R A &
BN, GERBAT R Logistic MIHBEATALIE, fie)m, H
F Luminex AT 7Kz 48 ol 20 it PR - 28 B AR ¢
15 ASIEFE R/ INEE A 25 5835 At M R - 7K -
IR B3 HBsAg VG BR b B I PR 25 5L, AHOCBIF 9T 45
R B — Y KA RUESL

25 Lk, AR 58 Rk A Luminex JRA S B AR K
D 14 5 AE 2RI 83 A BER MLV FEAS 48 T4
MR F 3Rk KF, &k 85 HBsAg R B 41 4 L,
HBsAg 3 [ 41 IFN-y  IL-2Ra % SDF-la 32 ik 7K - B4
ko BEAM, BFFEEE B4R R 1L 7 HBV DNA /K F-5 HGF
Je SDF-1a FiK KPR IEAH G, 5 1P-10 J MIG ik
IV ARG s HBsAg % B2 5 TL-12p70 ik /KF 2 1E
FHOG, 5 TNF-a0 223K 7K 1 52 67 AH OG5 I i S IR 21 280K
-5 SCGF-B ik /K P RIEM K . ARWFFRE R Al Ly

IF 5 AL S HBY i 25 15 BR (19 5 22 24 AL A9F 5§41
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