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C AR T AL ES -
2014—2016 E£FLHTH HIV/AIDS f5 =5 I B K it 25 2540 9 47

AU A, K I A RRE KA, TR A E

URM RSN IC T A B AT S DA R TLI B Rt 2100095 % J6 8 8T 5% XU 3B 42 il vhoce V098 0
214028 T i pm WP .0 V098 B8 214000

(3 =] BH: 7L IaE 08T 2014 451 2016 4E 7 2 K17 59 A28 558 B b4 9% 7 (human immunodeficiency virus, HIV ) Ji&
Y PRI Rl (HIV/AIDS ) ARG 75 W B 2 i 245 (AR PR R AE o 7732 - LA 2014 SF 045 17 HIV/AIDS K32 PR F 1R IT NN
X4, I HIV 43T A TR R A M BEDAF ST o AR IR B I BEAS (R ., I AL i AR AS h 42 HU DNA i i S 20-PCR o™
i HIV B pol env Fl gag 3 13K BEIHI A, 254 JIMTE G 2 0 TITV LR AL, K pol P 41 $58 28 HTV i 25 450400 Pl 4 T 24 28
AT 2016 AT AH R EH 0358 Hh e 2 DU B2 TR A, ARSI HLLV TP 0 AN 245 98 A8 15 100, 47 14 4 [ 30 28 % i
AR, S5 SR AL PR HIV/AIDS 35 117 (] 4500 234 R AR, ;) CRFO1_AE .CRFO7_BC .B.CRF67_01B,CRF08_BC.,
CRF55_01B il CRF68_01B 7 Fft HIV-1 V. I Fi1 6 Fh 4l 43 F 40 8 . 2014 4F J5 & PE i 25 % R 4.95% , 2016 4F 3K 45 Vi 25 % h
5.75%. 5PIEGLH 2716 00 kB AR A, Fo L G B & A= AR 5 . 548 T8 T HIV/AIDS AHE HIV-1 WA Z R HE 4%, WA
T2 A, 157 ARSI %ok S0 750 % i 245 2 A8 Wi

[RBIM]  HIVEYE ; SO B3 e W 5 T 24 5820
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Analysis of HIV/AIDS virus subtypes and drug resistance in Wuxi from 2014 to 2016

CHEN Jianshuang', YIN Yueqi', CHENG Hao’, ZHANG Xuan’, YUAN Defu', ZHANG Xiaoxuan', WANG
Xiaomin', WEI Qiankun', WANG Bei"

'Department of Epidemiology and Health Statistics , School of Public Health , Southeast University , Nanjing 210009;
*Xinwu District Center for Disease Control and Prevention, Wuxi 214028; *Wuxi Center for Disease Control and
Prevention , Wuxi 214000, China

[Abstract] Objective: To investigate the change of HIV subtypes and drug resistance in the follow-up HIV/AIDS population in
Wuxi, Jiangsu in 2014 and 2016. Methods: HIV molecular epidemiological survey and follow-up study were carried out among HIV/
AIDS patients who did not receive antiviral treatment in Wuxi in 2014. The basic information of the infected person was collected and
DNA was extracted from blood samples. The pol, env, and gag gene fragments of HIV were amplified by nest-PCR and sequenced to
determine the HIV genotype of the infected person. The pol sequence was submitted to the HIV drug resistance database for drug
resistance mutation site analysis. In 2016, the same population was followed up and selected for antiviral treatment. HIV subtypes and
drug resistance mutations were detected again, and the changes of subtypes and drug resistance in two years were analyzed. Results: A
total of 117 HIV/AIDS cases were collected, and 234 samples were detected. Seven subtypes of HIV-1, CRFO1_ AE, CRFO7_ BC, B,
CRF67_ 01B, CRFO8_ BC, CRF55_ 01B, and CRF68_ 01B, and six unique recombinant types (URFs) were detected. The transmitted
drug resistance rate was 4.95% in 2014, acquired drug resistance rate was 5.75% in 2016. The drug resistance of 5 cases changed, and
one of the subtypes changed. Conclusion:The HIV-1 subtypes of HIV/AIDS patients in Wuxi are diverse and complex. The subtypes and
drug resistance have changed greatly. Therefore,it is necessary to strengthen the surveillance of subtypes and drug resistance mutations.
[Key words] HIV infected person; AIDS patients ; virus subtype ; drug resistance variation
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NG PE B 5 (human immunodeficiency vi-
rus, HIV) -1 JED HAY g B2 AR e, 7 S Rl i R oA
W K A ) 98 78 P 2H S 3 2 TR B 1) 71, 2R
o 77 450 R B KPR AR . H R HIV R Y B
(HIV sequence database) H1 L USCHE 102 Ff 4 24 5 41
A1 (circulating recombinant form , CRF) 3 4% 7y 51 , 11
HATEARBH TR I AMEAAAE I i ME LU o
AU ) il 45 7 20 AY (unique recombinant form, URF)
WEE o AHOCHFFT R HIV-1 B K A 7E 2 1Ry
ORATAHN RS E , (H B TR IR AT TE AT BT,
T Z REMERESEI N . HIV IR 24 ] 23 Ry J % 1 Tif 24
(transmitted drug resistance , TDR) FIARAF I 25 (ac-
quired drug resistance, ADR) o ¥T4FK , X F A%
1o 5 AT 3 B SR FE IR YT (highly active antiretrovi-
ral therapy , HAART) 1 HIV &% %5 TDR A5 H 35
BEm. TDR A& AT R 2 RENAY T ik, it
F Y HNG T I R SCR IR ST I W) KU
ADR FEBURTER Y7 R WOUE A A HE o , 23R
TRy X A% 28 30 7 S I 1 78] (NRTID FHARAZ 2
o S TR AR 57) (NINRTID i 24, 3X P 24 2 H T3
F R B HUR IR TR R T 25 R R 2
HIV ST EEIG YT T 2T 5 AN ol G i 7= ), 23 5%
i) —ZR BT S SRR REIR T HRICR, , Qi 24 o7 1 itk —
AR, SFBCETZ EE RIS DA
FOH IS 2014 43548 T0 8 TR A 9 HIV-1 Jgje
H HEAT o R Y R 254600, 9T 2016 4F Bl
V3, X8 He I B R TS 25 A2 AR T B0, R TR REIR T
AR

1 X&InFE

1.1 %

PIVLIRAE o8 e I F il vhocs 2014 4 1 1
1 H—12 A 31 H# U F4E B HIV B 5309
B (HIV/AIDS) ARG S AN AbRE : OIS
T 2014 M2 WYL HIV, R AT PR F IR YT,
RARMAE 1K ; QRS E TR iRy Tl 247, HT
2016 4 RAEMRE 1 UK, ASHIFGT 28 Hh 5 19 42 il
FRUC S8 P50 TR ) PO S BRZR DLttt WIFE X
G HAS NFEA N B 2245 B e F T e 5 2
Oy T AT 25T S R
12 F#
121 AEF LA

OFEASRAE : th TE8) g i o H AR A
51T 2014 4F 12 2016 443 IR A2 1B YL 2 1A 10 mL,

B T80 CIAAAAH . @HIV-1 i R DNA 4211 .
5% HI TIANamp Blood DNA Kit (4t 50 RAR A= b RHE A
PR F]) , ARG UE A BARHESRAE AR , A 200 wL5hH
I EL AR A P ST R DNA . O H RYHERY 1 .
i H TaKaRa Ex Taq™ Hot Start Version (b 50 % H &
HEWIEEARA PR F]) X pol X env X Fil gag X HIV-1
B R B AT AU PCR Y71 o rids o1 W) B S 4%
PFZBSCHR[7] . @Y 347 W) 48 K e« 4 g 7
W2k 1 190 N EBE I H vk i A 5 26 24 AR T
i (LI ) L AT BRZS wl AT I e o
122 TAL 25 57

L) pol env Fl gag 3/~ i Be Ak Rl 43 AU G5 SR 2545 F
Wk e WL A, 24 K DL b B R R — 2
Dt 5 A LG o T B DA B I 1 B i Ay
URF ., ¥ 52 B HEXT B N T T Y pol I 28 8 55
] 30y 30 4 K 2% HIV Tiif 25 5048 4 (https : //hivdb.stan-
ford.edu/) FEATTR 245 734 . %) NRTI NNRTI £ H i
MR (POAE R — 2R U B 259 11 BT 25 58748 (1
JE CPRE AR HE i 2 T 2R AR T 24 O3
BT O e FET 2520 =60 43, vh EE it 24524 30~59 43,
RN 258 15~29 53
123 mEd=H

g HE R S B A R R S B R i 24738 SR S, A
SCHG A AR PEAT AR B BRI . O7EAZ IR B M
PR, B 24 > ARG E 1A B I X B @B
Xof REPAE A — [ AT 48 S 7, 4 0 BA P XS e
SR BEAE 25 SR, 0 A Tk S 36 2 2 K 5 Al BT
AN P88 R P AR S U L A% 2 HIV R 5%
P 7% p >R ElimDupes I fE (https ://www.hiv.lanl.
gov/content/sequence/elimdupesv2/elimdupes.html ) i
FTE S HN RS R e Se g A 15 4%
13 Gitsa

{1 Excel 2016 %45 B , 32 1 SPSS 23.0
B EAT et . EVETTRER FI AR UM A e
(%) 4538, Y K30 oK Fisher B UIAER LS T4 ] He
B E B GORER T R 22 (v = o) i34, (A 56
THAR . P<0.05 HZEFEAGITEESL

2 # R

2.1 FRRAT AN

F5EXF 5 0 2014 440 AR -7 2016 4F- 58 1
Bt D5 HoRAE ARG 117 B HIV J&ge 2 LB 32,
i 85.47% (100/117) 5 F- 4% 15~72 %, V-1 (39.41 =
13.81) % 5 SCAL AR BE LU v K DA by 32 (87.18%
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102/117) 3 26 KR53 1B G 3 e i 42 8 G4 (99.15%
116/117) , Horh 55 55 [P PEALAE LU0 = T S AR
(52.14% vs. 47.01% ) . £k CD4'T 4 f8=200 ~/pL.
7 81.20%(95/117) . 2016 4= CD4"T 41 i 7K ¢ | 7
(1915 80.349%(94/117) , BARIE L W 1,
2.2 HIV-1 A& 547

X117 A5 X G2 ) LA A R 7 3 PR 7 1
2014 4F REEZ PR BRI T HEATAG 108 4 2 3%

R1 FTHTH 117 HIV/AIDS BfE R E AR A OS24

Table 1 Demographic characteristics of 117 HIV/AIDS
patients in Wuxi
FEARHE % HIrH (%)
PE5)
5 100 85.47
& 17 14.53
AP
<30% 31 26.50
30~39 % 41 35.04
40~49 % 15 12.82
=50 % 30 25.64
RPN
ES 42 35.90
CLSA s 33 28.21
Bl e 42 35.90
SCALREE
KERL T 30 25.64
mrhEh % 35 2991
LR 37 31.62
INFERVTT 15 12.82
Ml
TANRT 24 20.51
55 il 18 15.38
AR 18 15.38
RS 13 11.11
BHR AR 10 8.55
HoAth 34 29.06
[ PEA % 61 52.14
SRR 55 47.01
SRR b 1 0.85
B2k CD4" T 4Hfif
=200 M/l 95 81.20
<200 /pL 22 18.80
CD4" TN Z(E "
=0/l 94 80.34
<0/l 23 19.66

a:20164F CD4" T4HfE-20144F CD4" T 4iJid .

IJFRAHIREET A, 9 I LN 2R 92.31% , 43 51| 1
P14 101 45 pol. 63 %% env HI 81 5% gag KL K £ 41 .
2016 FF4Z3Z HiR BE IR YT REASL A 87 Bl D g If:
PARIREEIT I, 4 3G T2 74.36% , 5353 L4~
14 58 2% pol .54 2% env F1 56 5% gag FEH ¥ 51, 2014 4
RIGTTFEAR Y 3G BT R SRS T 2016 - CIRYT
FEA(92.31% vs. 74.36%, x’=13.569,P < 0.001) ,

HRAE 34~ HIV EE PR R BeZrt 5 0, HeAar i i 7 A
NIRRT LL K 6 F URF, 2014 4 RIGIFREA L)
CRFO1_AE (31.48% , 34/108) Jy %= . i 47 W &Y,
CRF07_BC(25.93%,28/108) , B(11.11%, 12/108)¥X
Z o 2016 4F 5 97 A A B HE 44 F 3 0 B 2
CRFO1_AE(29.89%,26/87) .CRFO7_BC(26.44%,23/
87)F1B(10.34%,9/87) . 6Ff URF #F: CRFO1_AE/
07_BC.CRFO1_AE/08_BC.CRFO1_AE/C.CRFO1_AE/
B.CRF55_01B/07_BC 1 CRF BC, V. &4 sl A i 1
UL 1, 2014 4512016 4F 37 R A4 3 A — 5 (=
1.298, P=0.988) ,2016 4 CRF67_01B L. {5 34 hin 45
(7419352 10.34%) .

2016 4F

=CRFOI_AE
=CRFO7_BC

B

CRF67_01B
= CRFO8_BC
= CRF55_01B
=CRF68_01B
= URFs

20144
7.41%
10.34%

11.11%
10.34%

B1 T 2014 502016 £ HIV/AIDS R HIV-1 T B R
HIV - 1 subtype composition of HIV/AIDS in
Wuxi in 2014 and 2016

Figure 1

2.3 HIV-1#F25 R R

2014 AERFLZP R BT TFEAIL SRS 101 45 pol
75, Bk M 25 %R 4.95% (5/101) , X NNRTI,
NRTI 1 PLAYTiI 25 %5331 °h 3.96%(4/101) . 1.98%(2/
101) #10.99%(1/101) o H:H [ A X NNRTI A1 NRTI
2T 25 H AT 2 (1.98% ), 415 NNRTI fiit 24
W 3 A B — A A 1 R A S
A% o 2 NRTI M 2454351 M184V FI T215N 13 55 %
A%, VG P 245 948 057 55 R 1501

2016 AFHZZ PR THRTT FEAR LR 1S 87 %% pol )7
Y1, AV 25 %6 K 5.75% (5/87) , %F NNRTI . NRTI
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T 25 3853 91 K 5.75% (5/87) .2.30%(2/87) , Fer
] isF % NNRTI AT NRTI 25 9 Tif 25 9 8 35 75 2 4l
(2.30%) . 5 NNRTIi 25, 47 3 451 A A B —Av i
AR H A 2 B B2 A B DL B R AR, Hop
K103N {37 11 28725 kA W % fi 1 (80.00% , 4/5) o 2 )
NRTI it 2535 % H: MISAL A 5. 58 7% o AR T 245 1%
L2,

A 52 141] (44.44% , 52/117) &Y #2014 4E K
2016 4EFEARIFFH] pol FE 1 . 5 191 i & 75 B 7 40 1)
i 24 45 3 & AR AR AL, Horp 1 ] 2014 45 K DU A7 7

V179F 2878 1 2016 AEARAG I H T 25 848 . Higxd
13528 2014 4515 TG 25 58 A8 67 A i, T 2 4F 5 A
D 1A B LA BT 24 58 28 7 i, FLIR 25 FEFE A i o 7
X5 i 25 45 5 & AL R L A B E
IR AR S (Fe85 5) , A CRFO1_AE 28 5 & CRF67_
01B. ZHH MBIE, A4 35 % , W1 Uik K, ok
U, 3 o S AL R B S0 , 2014 4F CD4A'T 4 Jifd
THEUUCR 8 /L, 2016 AEAUN 163 AN/ wLo 2 3L
s (To# 3 08 5) Zad B IR YT CDAT K-
AR, LRI 2528 A L L2 3

R2 K5 2014 7502016 £ HIV/AIDS BE WMz 15 R
Table 2 Drug resistance of HIV/AIDS in Wuxi in 2014 and 2016

S 2014 4F 2016 4
RERL R A R A
NNRTI V179F 1 K103N 2
V1081 1 M2301 1
P236L 1 K103N,V1061.Y181C H221Y 1
K103S.G190A .M2301 1 A98G .K103N,Y181C ,P225H 1
NRTI M184V 1 M1841 1
T215N 1 D67N . K70E \M1841 1
pl 150L 1
R3 2014—2016 4 HIV/AIDS BB M zh T L1550
Table 3 Changes in drug resistance of HIV/AIDS from 2014 to 2016
- [GEOAS S HIV-7 7 CD4" T4l (/L)
= 2014 4F 20164 TR 0144F 20164F 20144F 20164F
Jo# 1 NNRTI VI179F ik 01_AE  Ol_AE 284 368
JCB2 NNRTI K103N = 01_AE  01_AE 290 450
Je#3  NNRTI K103N = 01_AE  OI_AE 117 95
Jc%4  NNRTI M2301 h 07_BC  07_BC 244 472
J%5  NNRTI A98G .K103N.Y181C . P225H = 01_AE 67 01B 8 163
NRTI D67N . K70E .M 1841 =
3 B ¥E, L) CRFO1_AE.CRFO7_BC H1 B W2y F #2517

WHFE4h 3 o, o8 2014 4E 12016 4F HIV-1
Y LB R Z | R RE T o Ll s T AR
%, 5V HIV-1 R EALHE 7 = — 20, 32k
CD4" TAHIE=2001~/L 5 81.20% , $&715 2014 4ETC 8
T M e IR T o LB i, AT SR T B R
W, 5. H 5290946 i HbR. 2016 4F CD4" T 4H
Ji KSR B HIV BB 1 80.34% 454 19.66% 1 £
FHYUREEIRIT PR A, PTRE S51RYT IR AT
S 2507 A

PRI AT S R R, O T HIV-1 AR 22

WY, 54 AT — 8 B ST IR R
I —F, 20144F 5 2016 4F W IRyl LA — 3,
12016 4F CRF67_01B ¥4 W] 2 . CRF67_01B & H
CRFO1_AE 5 B W71 8 41 17 A%, , B BHEL 26 ik 4y
it 5¢ % 38 CRF67_01B TEVL 7548 5 Lk G IX
TER, 2835 10 ZAPAL R 5 Wi T i AR S 1R
TAT, B2 B 1] B4 RS , 7T BE S B 2292 0 AR e
B SAMRERVIA

AMFFE R IR, 2014 4F Ji7 & PN 245 38 4.95%
2016 4 FRAFPEF 255K 8 5.75% . 47 4Bk HIV )
TDR JiATR 40 10.1%, Vi &5 L SE A &
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FHXTEE = 9 TDR A TR, FRE ZH TR T4 %
TDR JiA TR M A I won R B X 22 5% . filan,
Jt5TT TDR WA N 6.1%(57/932) 5 FifEti Ky
17.4%(55/317) ™' )11 45 2R 9.9% (46/464) 1, 4
DX ) Ji P T 24 23R 114 2 57 1T B S RO RE AR e 5 A
ARR/NFEA I 3RBURELY T, NNRTI i 25 %
e, HR R NRTI, PLIE 25T 25 R i AIG, 5 254
AEVTIF Y — B, NNRTI 21} 25 2828 47 45 H K103N
9875 R M R B i, NRTI 2 T 25 5 78 i 5 v
M184V/I 58 745 K H i e de i, ¥ J& WHO Wi I 1) 1%
FETH 24507 5, A] 51 NNRTL.NRTI 25 %) | 5 B Tif
251,

5 151 i 1 3O () i 25 45 SR R A ARk i B
1511 2014 4F-AFAE VIT9F 5875 i 2016 47 A I H Tirf
2558748 . VIT9F v j5 58 48 38 5 J2& 4l FH A il =5 A
(ETR)IRIT G kAR AEZ A58, BBl V179F i 25
7 835878 XF NNRTI 259 USSR AN KTl ETR
KRINATR E G 28— PR 2167 250 44 SR, DAL T
IBITRORBA M . Hax 4 BIFERETT 2 45 )5 3R
W AR AT 24, LA K103N 2878 e AR %, HIV-1
i 245 2 t T U EEIR YT 299 1 R A, 45 25
VE R0 S A AL s 5 A RAAE A iR RV HIV-1 i 24
FHOGAL B R AR SRR | 3 BUR HE X 25 ) AN SRR s Uk
PETRE™ . KI03N AT 5 iRARAE T 18 (EFV) I Zs 4L
- (NVP) 1 i K1 245, Tl N — b dih
¥7 77 %% TDF 8¢ AZT +3TC + EFV 5 NVP, [A It
K103N J& —Z P 8210 I7 R AT PR 25 2 v e
(AT 255875 o IO 7™ %% W I FH 25 N TRETRS 2415 450, B it
PR I AR AZ DU TR IR T AR YT J7 2 LA
it 25 BE R AL 4% o

191 245 5 A8 S A AR Ak £ 3 04 I R Al o A AR
5,7 CRFO1_AEZE 555 CRF67_01B, W] g 2 1 14
R iET I B AL # /b, i HAEAR N A
4, 52t TAMEYE CRF67_01B #E A g4 N A
PR & AR ARERY . I SLUER R CDAT T 4Rk
SR, VAT RICRAS W, IO R IS W £ 2 CD4” T 41
JiL K BE 2, NHEYT RCR A e 3 S st W]
Tt 2545 0 , Ay S BB YT T S PR AR A

A FEAFAE SR BRAE o PR Bt st [) ) o e e, L
AT FEA R BEATIF S, X e 1A o HITV 778 K,
1 245728 Ak 3 BT A7 A — o A ey, T 2 R R 7 L ]
DLAR BBCK: 390 A 25 310 20 K% ifit 25 78 A B, A RE M X
A 9 R 1 T B 4 AL I A T 5 9 S KR
BEAR  BEA R HEA T B 4 K S B, 49 AS BB J 1

53 URF A ELAR TR A5 00, i 5 2 )5 Stk — 25 5000
HKIE

ZE L FRR, JCH T 2014 4512016 4F HIV-1 W74
AR IR T 245155 DL R T i, IO R e
HIV-1 3754 K i 2525 £k, , A 53— Ff1 B A S 1 By 4 2
ISR
(5330t ]
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