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WRELAH I AE HBY B & 8t HEV B th i R R, PTA R E & B M7 G R &R £ X CD8 ™ T ik [ 41 Jifa A1 PTA 2k
= AT RE R YT A E ] B2 HBV S8 8 0 HEV B I IRTGYT i — Pk

KR CTUFINNTE T S0 55 TSI 5 5 I T i3 20 5 T U 28 4 I A

PESES. RS75. 1 XEIREEM: A XEHS. 1004-7239(2018)11-1013-05

Analysis of T lymphocyte changes and related clinical risk factors in patients with hepatitis B virus
and hepatitis E virus superinfection
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Abstract: Objective To investigate the characteristics of T lymphocyte subsets in patients with hepatitis B virus
(HBV) and hepatitis E virus (HEV) superinfection, and to analyze the clinical risk factors for superinfection. Methods A
total of 28 patients with HEV infection in the First Affiliated Hospital of Xinxiang Medical University and 58 patients with HEV
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infection in Beijing You'an Hospital Affiliated to Capital Medical University from August 2001 to July 2012 were selected as
the subjects. The patients were divided into HEV infection group (n =74) and superinfection group (n =12) according to
whether the patients had HBV infection. Blood biochemical indexes were detected by biochemical method, virus antibody was
detected by immunoassay, T lymphocyte subsets were detected by flow cytometry,the five immunological indexes were detected
by immunoturbidimetry, and the detection results were compared between the two groups. The independent risk factors of HBV
and HEV superinfection were analyzed by multivariate logistic regression. The correlation between clinical parameters and T
lymphocyte subsets or five immunological indexes was analyzed by spearman method. Results The age, aspartate aminotrans-
ferase and prothrombin activity ( PTA) in the superinfection group were lower than those in the HEV infection group
(Z=-3.588,-2.044;t' = -6.720;P <0.05). There was no significant difference in the male proportion, hospitalization
time and the levels of aspartate aminotransferase, total bilirubin, direct bilirubin, y-glutamyl transferase , albumin, alpha fetopro-
tein, alkaline phosphatase, fasting blood glucose and cholesterol between the two groups (P >0.05). The levels of CD8 " T
lymphocyte in the superinfection group was significantly lower than that in the HEV infection group(Z = -2.175,P <0.05) ,
the levels of CD4*T/CD8 * T in the superinfection group was significantly higher than that in the HEV infection group(Z =
-2.091,P <0.05). There was no significant difference in the levels of CD3 " T lymphocyte,CD4 * T lymphocyte, IgA ,IgM,
IgG,C3 and C4 between the two groups (P >0.05). PTA was associated with HBV and HEV superinfection (OR =1. 056,
95% confidence interval;1.009 —1.105;P <0.05). PTA was positively correlated with C3 level (r=0.370,P <0.05). PTA
was negatively correlated with IgA level (r = —0.53,P <0.05). Conclusions The level of CD8 * T lymphocyte decrease sig-
nificantly in patients with HBV and HEV superinfection. PTA is an independent risk factor for superinfection. Therapeutic strat-

egies targeting CD8 * T lymphocyte and PTA to improve hepatocyte function may be an option for clinical treatment of the pa-

tients with HBV and HEV superinfection.
Key words

TE LTI 9% 5% (hepatitis B virus, HBV) i 17
H1IX,20% ~40% Fy 18 Pk TR 58 588 A7 1E FE B ik
QERAT 9 97 2% (hepatitis E virus, HEV) §9RUKSE, JC
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20 RS H AR AR AR R SE R IR PR IR 2 M AN TE 2 . A
W5 ST HBV 5 HEV AR R E R T e
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1 #RETE

1.1 —A&ER 42001 48 H £ 2012 47 H
B 2 BRer B s — M BRBedicia i 28 4] HEV J&L &
BB BERL R 27 B I b i 22 B2 B WA Y S8
HEV B 8 XTI 4 . 86 ¥, 55 65 fl,
2 21 1] 455 39 ~94(67.55 £9.37) % ; A LT
EREEEIF RIS Wb UE ™ o AW ARRIE: (1) 4 =
18 55 (2) A RS R, F G R HE
BRARE : (1) FA I DR o i) i e 5 LAt o 2
ST AR R G N BRI R B . T BT S 2
NFEOPEERFE TG REH , BT 1E A B et T 5 (2)
A HABTE RPN, Un 7 O A L BT R 2 5 (3)

SR IR A S, A0 A R R DS A EAS
SIS S5 5 (4) A FAE AL s sl B U A CT
FRRAAR AR TS 5 (5) ALRT 6 A #%

hepatitis B virus ; hepatitis E virus ; superinfection ; prothrombin activity ; T lymphocyte subset

K TS [ B 24 ) A e A ) S A B T 2 Y
86 1] £ AR 45 2 75 [W] B A7 #F HBV 4 7324 HEV
T2 RN S B 4, Horh HEV R YL 74 5], 55
57 B, 2 17 B, 545 60 ~94(69.38 +7.54) % ;
YL 12 B, B 8 fi, & 4 B, HFE#E 39 ~ 75
(56.25 £11.81) % . AMHF ARG £ BEFPidE—
B i = Bt B i AR AR A Ff T AL i e R B AR 3 22
Tt

1.2 MEFERIRERE

1.2.1 #RARERLE A EE T RIESBR
BT SRR K M2 20 mL, 4> SHEAE T 6 A —
Wk E2S %1045 (22 [E Becton Dickinson and Compa-
ny A F])  H A FRGUEEE AR N EE N L —
VU CTRBTBEE 25 1 A, 1617 B AR e 3 1
FIRFEZ) 1 h, FFH AATEER, TDL80-2B & i 53X
DAL B2 SRR AR )2 000 1+ - min~ B0
10 min, Bt EIH WA . R PUEEE MK T4
ARG I, A0 45 TN 28 TR 24 L 5% 7% 11 ((alanine amin-
otransferase , ALT) | K & % R % £ %% #2 Wil ( aspartate
aminotransferase , AST) | B4 lHZ1 2 ( direct bilirubin ,
DBIL) . #JIH£T 2 (total bilirubin, TBIL) . 25 i [fil B
(fasting blood-glucose, FBG ) | v-2% 2 It %% #% if ( glu-
tamyltransferase ,y-GGT) | 44K [H ( albumin, ALB) B
PERE R B ( alkaline phosphatase, ALP) | 5 iH 11 iR ( to-
tal bile acid, TBA ) F1fH [ #% ( cholesterol, CHOL) ; ¥
PR B IR B4 1L VE FH T WG 25 B ((a-fetoprotein,
AFP) IgA . IgM 1sG . C3 . C4 B % ) 50 JF 46 45
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(hepatitis A virus, HAV) $ii4& . HBV #H 5& i 7 M Pt
TR BT 9 95 (hepatitis C virus, HCV) 70K T
TIHT 4% 9% 2% (hepatitis D virus, HDV) $ii{& . HEV $T
12 5 41 0 975 35 ( cytomegalovirus, CMV) 04 \EB &
7% ( Epstein-Barr virus, EBV ) HL 1A F1 A 28 5028 B[4
7% (human immunodeficiency virus, HIV ) $i {4 ; ) #%
PR BN E I A5 1L P T8 1 15 )57 355 30 J ( prothrombin
activity, PTA) #:10 ; £ — ¥ 0 CFRATEES K T T
I ECL 200 B IV FEAG I L A5 CD3 T R EL 4 ffg . CD4 " T
PREL A AN CD8 ™ T Ik EL 41 i
1.2.2 MmAYEFEREN R8I R &
ARSI rhr , ALT A6 0 R P ] Bl R Ak 27 25 S5 4 7E
P BRI R 2D %, AST A SR T 58 4h-3 R R
i SR , DBIL 1 TBIL A6 R AL RR SR AL 15, y-
GOT A R i Ly-43 G -3 7R FE 4 - B IR i 12,
ALB KR PR H R 125, ALP G0 R Y 2-48 Jk-2
FH -1 B 325, TBA A6 I S 1706 24 i 425, FBG %
CHOL 510 5% FH A A B , Kl & 4 H A< Olymous
A AU 2504 B 3 A YA A R A, 15050 & 2
B EERHEA Y TR A BRA R . AFP KU R
HAb 27 A e v A B 1 2 IR Cobas 601 %!
4 A A RO R G, WAl B P k2
Wy it (BT ) AR W) o PTA ARG I R 58 [,
FIALAS g H A A5 #RSE 2N 7] SysmexCA-7000 BE 1. 73
BeAS, R S ) BT A 4R i A A 1R & i
W B EtT o
1.2.3 MAFRFFFEREIEN RABILEL
SR HBY 73540, (045 HBsAg HbeAg F1
HBeAb , {5 4y Jii - 2 [G 24 7] Cobas 4> 4 gl i {2
RICHTPESTHT RS, B0 & B bt 1 Z LW 25l
JBA A BRZS 7] . HBV DNA JE 2 A6 I >R 5% ) 204
€ IR U N 18 i+ % R4 ] Cobas ®
AmpliPrep-TaqMan ~F- & , 17 & 14 B % [Ci2 W™ i
( i) A R v o SR FH TR fie 928 WA o 1 9 4G 0
RIFRIFEEFEAR S, (6 HAV HCV (HDV (HEV |
CMV EBV F1 HIV Hip {4, 5 I &5 Ay P4 PE A 5 57 A
ATV witaras 4 B ST, 508 &6 B
RIERHEAE Y TRy A BR S v St st T R AR 24
A BR A T o BT A 44 i A 4% 10 & BT 45
#HAT o
1.2.4 THEMAMTER %R S RN SRR
I M AAGIN T 94 L 40 7 , £ 45 CD3 " T R 40
Jifl .CD4 " T kL 4Hi i A1 CD8 ™ T bk L 40 i, A6 U A A5
b 3% B BECTON DICKINSON 4\ &) i) FACSCalibur
AL o BT o3 1E R G, — R e BT R (CD3
PerCP/CDAFITC/CD8 PE, BECTON DICKINSON /v
A)) W A S BD 2] o SRS A I A 5

T, 45 IgA IgM IgG .C3 Fil C4 , KM 7% Ay 1 [ v
F1F2AH BN T & A &AM RS, [V F
BEEH, T B 4 i) R E UL B T,
1.3 ZitZahiE W SPSS 21. 0 2kt fr4eit
G3HTe THRBEORI AR 2 (v x5) TR ,2 4
BB VRN AR X KIS IR 1,2 R E4F
% A¥BEISFE]  ALT , AST  TBIL ,DBIL ,y-GGT ALB,
ALP  CHOL . FBG . AFP, TBA . CD3* T 41 ffl 3T %% .
CD4 T 4314 .CD8 * T 4 it i1 %k .CD4 " T/CD8 *
T IgA . IgM  1gG . C3 F1 C4 119 kb %% % F Mann-Whit-
ney-U fi30,2 414 PTA HLBCR A o ke 3. fHH
logistic Z A & A9 34 & 55 HBV H& HEV JgL
MASTAEH RN E, U R RPERA
G XA A logistic 2 [H 13430 #7, K
FHHET W) S50, 2 TN B A A8 28 53 51y 0. 05 N
0.10, R Spearman A I 73 #7 XF LA A5 412
BEXWIEKRSES T iRE 4R (CD3 " T # 41
it . CD4 " T R EL 4 %k . CD8 ™ T bk B2 41 Jfd i
¥ .CDA*T/CD8 " T) M4 ys 5 Wi (IgA . IgM ,IgG . C3
F1 C4) Z RN AH DG HE#E AT 438 P <0.05 RZERH
Giiter i Lo

2 #R

2.1 2ABE—MEKREIREMEDFIEREG
REbs S5HRE 1. HEERAUEE FR ALT
1 PTA BT HEV B B H , ERASRIT¥E
N (Z=-3.588.-2.044,1' = —6.720,P <0.05) .
2 dH BB YERIR A, A BE A (] 2 AST \TBIL DBIL ,y-
GGT.ALB _AFP . ALP FBG FI CHOL /K b 5 25 &
TG 2 L (P >0.05)

K1 2 ARE—RIEHREEIR DAY SIEARL R

Tab.1 Comparison of the general clinical data and blood

biochemical indexes between the two groups (xxs)
o BRI HEV k41 ,

RS % (n=12) (noT8) X/ P
£t

U] 8 57

2/ 4 17 0.170 0.680
31787 56.25 £11.81 69.38 £7.54 -3.588 0.001
FEBEmtE/d 36.25£16.19 43.00£26.14  -0.443 0.658
ALT/(U-L7Y 460.02 £234.32 859.35£256.47 -2.044 0.041
AST/(U-L~1) 446.77 £235.61 567.32+221.83  -0.542 0. 588
TBIL/(mol + L~ h 174.66 +89. 46 215.21+£97.78  -1.059 0.289
DBIL/( mol « LY 110.44 £57.39 127.61 £67.59  -0.679 0.497
y-GGT/(U - LY 163.96 +98.22 184.44£95.59  -0.969 0.333
ALB/(g-L’l) 25.24£2.95 33.45+4.53 -1.758 0.079
ALP/(U-L71 183.92 +98.95 156.68 £62.11  -0.242 0.809
CHOL/(mg + L=1) 596. 10 £274. 00 345.00 £150.10  -0.79% 0.426
FBG/( mmol + L =") 6.02 +3.06 5.26+1.68 -0.144 0. 885
AFP/( g+ L™ D) 32.58£29.72 60.56 +35.37  -0.708 0.479
TBA/( pmol + L™ 134.99 £91. 10 162.51£98.50  -0.917 0.359
PTA/% 53.42£9.51 83.55+25.23  -6.720 0.001
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2.2 2HABETHEMMIERERE S &R
B O5RNFER2, HSEYA B CD8TT #k I 4
M BT BT HEV L4, CD4 " T/CD8 * T I 3%
mT HEV &4, 2R ARt E X (Z =
R2 2EEETHEAMTHRRE S TILRILE

—2.175,-2.091,P <0.05), 2 4 /#% CD3 " T i
EL 4R A% . CD4 * T R E 4 A5 & TgA 1gM | 1gG |
C3.C4 KFEHBEESTGITFEL(P>0.05),

Tab.2 Comparison of T lymphocyte subsets and five immunological indexes between the two groups (xxs)
CD3*THkEA,  CD4*THkEAK/  CD8 *T k4Nt IgA/ W/ 1gG/ 3/ c4/

45 n CD4 *T/CD8 * T 1 1 1 1 1
(x10°L,~h (x10°L,7 (x10°1,7Y (gL (gL (L7 (gL (g-L7)

FABRA 12 963.20 £400.53 624.60 +343.76 294.80 £116.94 2.01£0.63 3.56+£1.62  2.22+1.00 16.34+3.50 0.77£0.30 0.16 £0.08

HEV U4 74 1302.66£683.28 733.88 £458. 98 580.54 £332.32 1.47£0.79 3.32+1.40  2.26£1.12  15.62+4.22 0.68£0.31 1.05£5.49

Vi -1.067 -0.282 -2.175 -2.091 0.443 -0.487 0.473 0.795 -0.474

P 0.286 0.778 0.030 0.037 0. 660 0.642 0.638 0.431 0.636

2.3 EHBVEEZR{HEV 2EEZHEANEEEZSD
o BRI CALT PTA fZ CD8 ™ T bk B0 410 e 11507
AZHZ BH3Hr, 458 WoR (% 3) ,PTA 5 HBV
%3 L5 HBVES HEV BAEEEXNEEARST

T HEV 4 A1 (OR = 1.056,95% A {5 X
i) 4 1.009 ~1.105,P <0.05) ,

Tab.3 Logistic multivariate regression analysis of independent risk factors for HBV and HEV superinfection

; . . 95% Wl {5 X [H]
pURIIETE 7S B SE Wald d S, Exp(B
" / ¢ #(B) T [
PTA 0.054 0.023 5.483 1 0.019 1.056 1.009 1.105
[ -0.959 1.364 0.494 1 0.482 0.383

2.4 FALT M PTA 5T HEAMTER EE
STUKFEZEEXRMYE 258 0% 4, Spearman 43
Mres R W, PTA 5 C3 KPR IEAH K (r =0.37,

P<0.05),PTA 5 IgA /KRG (r= -0.53,
P <0.05) , HAh 48 br Z A TCAHGAE (P >0.05)

F4 FiRALT F1PTA 5 T HE MR K %% 5 BIKFZ BERIHEXME

Tab.4 Correlation between age, ALT,PTA and T lymphocyte subsets or five immunological indexes

PTA  CD3*THENI

CD4 *TiHFEANM  CD8 * Tk E 4

CD4 *1T/CD8 * T IgA IgM IsG C3 C4 A ALT

PTA 1.00

CD3 * T k40 0.10 1.00

CD4 * T ik 40 0.12 0.82 1.00

CD8 *TiffEE  0.10 0.89 0.57 1.00

CD4*T/CD8 *T -0.02 -0.23 0.25 -0.58 1.00

IgA -0.53* 0.21 0.17 0.28 -0.10 1.00

IgM -0.10 0.14 0.09 0.23 -0.07 -0.05 1.00

IsG -0.12 -0.13 0.00 -0.12 0.15 0.41 -0.03 1.00

3 0.37* 0.14 0.09 0.06 -0.11 -0.18 -0.07 -0.35 1.00

4 0.18 -0.03 -0.10 0.00 -0.19 -0.14 -0.17 -0.30 0.52 1.00

AERS -0.03 0.07 0.18 0.09 0.02 0.18 -0.12 0.19 -0.13 0.00 1.00

ALT -0.07 -0.01 -0.15 0.05 -0.11 -0.06 -0.14 -0.01 -0.32 -0.29 -0.11 1.00
4P <0.05,

3 W HBV 5 HEV 5 & s 35 1 T D ae i & 2 1

FeE HBV B i 200 7. 18% , th T 4% 2%
RUNE [ 75 2 (Rl B = 22 LA , HBV &Y H A1
FAEY HEV B al fES" MLk %2 5 HBV
5 HEV LAy, (H HBV TRy HEV BEHL
PR ER SRR L % 5 HBY &Y HEV %
FHS I PR R 28 e AT 4R . AR 45 58 %, HBV
5 HEV S&JYLEE CD8 " T bk L 4 e 1450 i 1%
T HEV e, PTA /K- [5{% 5 HBV &L
HEV it 57 A5

ATRETE T HEV J@&ed . A BF5eiiil, HBY 15 HEV
S R YL % TBIL F1 ALT 7KSF- B i 55 F HEV &
YL T PT Ml PTA B @ A% T HEV &L,
AW 45 R, HBY 5 HEV 5 & e 41 /B 3%
PTA 7K5F-B] BAKF HEV B4, (H )2 ALT K%
T HEV J&YL4H , 1 TBIL /K V-5 HEV L2l %
SEGI 2B 24 R R, 5 ALT fil TBIL L
A5, PTA SEHEHE A S LT DO REF1 3 1) ™ B FE B
HBV 5 HEV & fe of (8 BT Sh e i 451 3 T
fie 5 HBV HEV B, [FIFEARE T 18 £ e &



55114 FERE, 5 LB I 5 IR BT S0 %

A T R AR AR A AR SR I PR B I 3R 20 A

- 1017 -

SVE T R4 . HRFEEY] HEV J&R L 5h
JEIIL T 9hk 2 248 e S B 1 %% &k 2% % T JC HEV gk L
F L SABAGE , SR e, HEV B
I LT 94K 200 6 VAR A a1 S e 0 R A B 92
FHARE  AUFTE P HBY 5 HEV 5 &
BE CD8 " T bk EL 4 i 145 e 2 I T HEV &L &
#o N THE—FT HBV &R HEV 51T
REFLGS SRS RS Z I K R, ARF R T
AEH% ALT F1 PTA 3% 3 N4 i) BE S W T8 Bl e 1
FARHEAIG R 22, 1 — 20 20 B HL 5 9k 20 240 T
Fe g 5 K- 22 6] (AR 564, 45 3R R, PTA 15
C3 K PRIEAIR, 5 1gA K FEREAMK, $25 PTA
SRR G e VR A AR 43 28 3, B BRI 5 HL
AR T HE— 15

25 LRk, 5 HEV &L E A H , HBY 5 HEV
EHRER Y CDS T T kAW B R, PTA 5
HBV T &Y HEV S5 V)M , 2 1 B B i it <7
fEbs N2 $E/R £ X CD8 ™ T Ik L 41 i A1 PTA i 35
AL T RE A AT SR B AT RE 2 IR B I IR IR T /Y
— et RN Y2, AR R MAETE S A2,
HBV & &Y HEV 835 10 B 50 /b, 8 & il g
R A A S R S R AT IR AR , 5 st P LA S et
S I B0 25 A B X 95 B 2 U 1 S I A7 (5t —
T

SE K.
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