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[Abstract] Objective To study the prevalence of primary HIV-1 drug resistance in newly
reported HIV infected individuals receiving no antiviral treatment in Henan. Methods Network
direct reporting information of newly reported HIV infection cases in six cities of Henan during
January to June, 2013 and January to June, 2014 were collected, and blood samples were collected
from the cases to conduct genotypic drug resistance test and sequence analysis. Results Primary
HIV-1 drug resistance was detected in 45 of 624 newly reported HIV infection cases, the prevalence of
primary HIV-1 drug resistance was 7.21%, which was classified as moderate. Univariate analysis
revealed that the prevalence of primary HIV-1 drug resistance was higher in females (y*=11.463, P=
0.001), in age group <20 years (x*=8.969, P=0.011), in illiterates ( xy*=18.072, P=0.001) and in
cases of HIV subtype B infection ( x*=9.897, P=0.019). Multi-univariate analysis revealed that the
risk of primary HIV-1 drug resistance was high in females (OR=2.194, 95%CI: 1.111-4.331). Non-
nucleoside reverse transcriptase inhibitor (NNRTTI), Nucleoside reverse transcriptase inhibitor (NRTI)
and Protease inhibitor (PI) resistance mutations were found in 4.97%, 3.53% and 1.12% of the cases,
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respectively. M184V/I (2.08%) and K103N/S (2.88%) were the most commonly emerged NRTI and
NNRTI resistance mutation. Multiple NRTI resistance mutation was found in four cases. HIV subtype
B infections accounted for largest proportion (51.76% , 323/624), followed by CRF07_BC cases
(23.72%, 148/624) and CRF01_AE cases (19.71%, 123/624). Conclusion The prevalence of primary
HIV-1 drug resistance was moderate in the newly reported HIV infected individuals in Henan. The
surveillance for HIV-1 drug resistance transmission should be strengthened and drug resistance test

before the antiviral treatment should be given.

[Key words] HIV infection; Newly reported; Primary drug resistance
Fund programs: National Science and Technology Major Project of China (2012Z2X10001002,

2012ZX10004905001003); The Medical Projects for Science and Technology Development of Henan
Province (201404045); The Key Projects for Science and Technology Development of Henan Province

(142102310076)

g 995 PR B 18 9T (antiretroviral treatment,
ART) [ 12 1 AT R AR SRR R AE R, 3 i AR
O lacy s e G (EA T LIRS S DR N T O 1
RARIATT IR BRI HIV 1 25 Wk ) oA J5 % Tif
2, A HIV AT HPUR EEIRYT YK, & it 24
(4 ) AL 2™ A, AR A 5 SRk s, RRSE 2 ik ]
FoH RS HIV B A B 0 I A T 25 %38 51 10% ~
209, PG 25 FERR ARG O 2o — 2Bk
R 8 6 T A )

T4 M 2003 AEFF IR FE 448 St O 2% ART ,
1F 2013 4F & B9 4 ART 7636 A BCE 4 33 000 A .
2010 12011 A% R4 ART J 8322 K W (3232 3R 97
VAELL b, sk i =1 000 # 0l/ml) 1% 3 235 i &
V597 A W A R IR Tt 24 A R IR B T 68.48%
IBITETEES IR T N B s 25 % AR 3B T i
8 HIV i 258k 4536 RS, L B AT AS BE X 454
BE VAT R T 24 35 PR BRI T PO 2R IR Y7 25
YRR SRR 0 R, — ELH BRI 25 6k A 31 T
R A BP0 FEIR YT AR A e . PRt 7R
RIGYT B TP R I T 24 1 W X iU B AT
DL ER PG TAEA & T mny g Lo At
FEXTIN B A8 2013 F1 2014 4F i ik A 35 32 PUR 96
Y7 1) HIV B 5 HEA TR 24 R , %o FL i 258K (9 31 7
TS T T

XNRE5HE

1. BFFEXT G FIAE AR R - B H T g 48 6 Il
(FE B GBI ST R e 3 B B ) 2013 4F 1 —
6 H F120144F 1 — 6 J B iE L /9 HIV JEye 4 1%
Y il R A5 BN 45 B AR B PR, e G
ARNF2AE B sl Ml R FEAR IR
PLRGRIT AR B4 76 2013 4F 6 — 10 H F12014 4 6 —
10 A i 24 9L CDC 7 5T R A B 14 e . A
5% C 38 3 0 1 45 CDC 18 BH 25 b £ () JHt v A o %

(2015-KY-005-01)

2. FE PR A i 24 K A1y 51 437 - 4 In-house
D7 i AT R P R 25 66 00 fif ] QIAGEN /2 )
QIAamp® Viral RNA Mini Kit $% i 5L RNA,
283 J I SR PCR ™ B4R A5 v BOIT T, 514kt
Z: I8 [H Prbr bk HXB2 Bk (4 3L 1~ 9 719 bp) &

5% — % PCR: 4N L U 51 % MAW 26: 5’ -
TTGGAAATGTGGAAAGGAAGGAC-3' HXB2
2 028 ~2 050; #h ] T ¥ 51 ¥ RT21: 5' -CTGTA
TTTCTGCTATTAAGTCTTTTGATGGG-3' HXB2
3 509 ~ 3 539; 4% % PCR: Nl |35 PRO-1:
5~ CAGAGCCAACAGCCCCACCA-3'HXB2 2 147 ~
2 166; W il F % 51 ¥ RT20: 5 -CTGCCAGTTC
TAGCTCTGCTTC-3'HXB2 3 441 ~3 462; Il 5 51
Yy . 1F 15 ¢ 51 % PROS3: 5' -GCCAACAGCCC
CACCA-3';RTAS: 5'-CTCAGATTGGTTGCAC- 3';
RT-B: 5-CCTAGTATAAACAATGAGACA C-3'; J%
] i FE 51 ¥ PROCIS: 5 -~GCTGGGTGTGGTATT
CC-3' ;RT20S3:5-GTTCTAGCTCTGCTT C-3’ .

X4 1 B B e J5 i F Vector NIT advance
10 BRAFHEAT 3 30 () 4 48 A DF 42 | 8 Bio-edit #F
XIFEA T SRR UES AR T HNEA T LU RIS IE o JF
R B K25 1.3 kb, 3% HIV A A EFIX (1 ~
99 RS ) R e i Tl IR T 300 2 LR (1 ~
300 %5 F) o K BT ART B A B AR R 2% HIV i
258045 J% (http - /hivdb.stanford.edu/) £ £k XF HIV i
AL | 2GR R DA 74T o

3. HIV 25 ¥R A 17K 0 2« 45 B WHO Tt 24
WeIm S R AT IR 2 KA R <5%,
WAT R 285 K 3R h 5% ~ 15% , W FE WA T« Ik
i 25 % R > 15%

4. Birt2E 43 HT - SR Excel 2010 5044 BRI
Geit oMok SPSS 19.0 84, R H x> K56 Fb 30
IF) A (1) R RS 245 4 11 2 1) (R K T 0=10.05) , 2R



BRI TR 24 2016 4E 5 553755 5] Chin T Epidemiol, May 2016, Vol.37,No.5 . 645 -

FH 22 R R JE 2518 logistic [ VA5 7 53 AT i 24 AR AL 75
E"J%ﬁﬂﬁ%(aAZO.OS ;o =0.1 )o

g R

3. 1 24 9 A5 AN 1 1) R A O - 624 15 R
FE R SRR (NRTD T 25 528 Bs 5145 22451,
RAHHH3.53%, M184V/IZE H Pl i Z2 1) NRTI it 2
AR HOR J&E K6SR/N, H iy 4 i i 8L T 24>

1. —fRAH I JH AT 812 151 HIV Jak
e F L 624 A I B PE A 5L (H:

R WITOSRARFIE R 25 BR A FAT I 00

AN ML BURTZ AR BRI ZGA

AR 1= 2
g T — =) o0 =5 g XM E
- e o A 2 P50 11.463 0.001
ARBEY HE el g ROR5EH) . p 454 576 ’ 07
B 72.76%(454/624) ;40 % L) 4 170 2724 2 12.94
1 06 19 5 53.85% (336/624) , M= RIS 8.969 0.011
- . = . ) <19 17 272 2 11.76
f“ ; (‘ﬁfj\ﬁmzﬁ’ﬂiﬁiﬁm%; ); 20 ~ 271 43.43 10 3.69
DU R F, 5 98.40% (614/624) 5 4% =40 336 53.85 33 9.82
B 5 68.75%(429/624) ; 1E05 56.73% E#% - -
L S oo PR 614 98.40 44 7.17
(354/624) 5 ¥ ' X 1{6 fFf/BZ % Z Hoplh 10 1.60 1 10.00
(42.15%,263/624) ; BUL st 2 7 ) 1.147 0.950
PEVEAG % (74.20% , 463/624) ., Hp KR 429 6875 32 7.46
B EE}:F& IJj 51.76%(323/624) ,CRF07 E S YN 86 13.78 6 6.98
- TA 24 3.85 2 833
BC W % 5 23.72% (148/624) e » 57 | s g8
CRFO1_AE W % 5 19.71% (123/ Hoflh 68 10.89 4 727
624) , H: b V. AY 41 $5 CRFO1_AE/B HS AR 2.459 0.483
= FN 139 22.28 6 432
(1614, /5 2.53%) ,CR FO8_BC(714], fois =/ sem3 2 219
i 1.11% ) , CRFO1_AE/CRF07 BC B 122 19.55 9 738
(3, 50.47%),C(3 41, 5 0.47%) sciijr 9 L4 ! 1111
L 18.072 0.001
%ﬂB/C(lfﬁﬂ,;EO.l@Vj)(%%l)o XH 46 737 10 21.74
2. T 245 B A T A 1 1 R XURSS: A I 128 2051 1 8.59
ROHT 624 ) L E AT 45 (RGN 2] o 263 42.15 15 5.70
S 2 HhEgrhE 94 15.06 6 6.38
m%%’ﬁﬁfﬁﬁ%‘gf 721%. I KERML 93 14.90 3 3.23
PR R R T 255 5 TR (= e 4516 0341
11.463,P=0.001) , <19 % i {7 f1y )& S 463 7420 34 734
N 2 R AL 4% 104 16.67 5 481
I 24 R T AL AR B (=
BESMERE 10 1.60 2 20.00
8.969, P=0.011) , 3CH Y JFU K it 24 SR I3 v i, 8 1.28 0 0.00
R, i85 21.74% ( x*=18.072, R 39 6.25 4 10.26
P=0.001) . B IV % (i J& % Tif 25 2% 25 Heft b X 4.928 0.425
OEOO ) Hli E’J}?kﬁlﬁf’iim ST 139 2228 10 7.19
T A WAy *=9.897, P= i T 129 20.67 10 775
0.019) . RIEHAHF K oHres R, U HM 19 19.07 13 10.92
P<0.05 KoK i A 2 bk 4F T e e 7
T . .
B SR DR 2 P B AT SR i v sos \ S
BRI A 5 D)5 R A T 245 & A4y 2560 0.110
Ry RAZ g AAE 25 1F logistic [F]E R 2013 265 4247 14 5.28
o . R 2014 359 57.53 31 8.64
BT 53T, 5 3 o < P s T 9897 0.019
i 245 F8) s ) PR 2R, 2o e A D A i CRFO1 AE 123 1971 6 488
%E@Nﬁﬁ%?%’f&“(()l{zz194,95%CI: CRF07_BC 148 23.72 6 4.05
s o . B 323 51.76 33 10.22

PRI A R 23 BEAT MR (2 2) o

% B/C,C,CRF01_AE/B,CRF01_AE/CRF07_BC fl1CRF08 BC 7



.+ 646 - BRI TR A2 & 2016455 4537555 5] Chin J Epidemiol, May 2016, Vol.37,No.5

NRTI fiif 25 278, Horp 1 ) [A] Bf 4 45 M41L . D67N
L74V . M184V F1 T215Y, 1 i [7] i & 4 K65R .
D67G . Y115F F1 K219E, & 45 2 5] [a] i 5 44 M41L
M184V FIT215SY . FEA% 128 St i g 11 ol %2

HEIE 1l A GG, DLW ART Ik AR
i 24 B4 S8 1 B8 I 25 3 R AL 20 8 R SR e 2, il g
SR A T 2RI T Y S B

T B A T HV SR i 24 B i A A AU PR 3R 0 A

I (NNRTI) Tiif 2 58 2% i 95 45 31 491, e A% TR B s Waldy{i PR OR{H(95%CI)
4.97% . K103N/S J2& i L1 22 [ NNRTI fif ‘@ﬁ_g 51260024
. 1.000
KA 1.12%. A F77E NNRTI AINRTIZE SIS (%) 3443 0.179
SR I =40 1.000
PRI 1451, JH: 50 2.249%(R3). 20 ~ ~0.769 0416 3.421 0.064 0.463(0.205 ~ 1.047)
. A <19 -0.251  0.830 0.092 0.762 0.778(0.153 ~ 3.955)
2l e SRR 5.545  0.236
2 KL KU 1.000
421 ST 0%
HIV fif 25 i I)'“ﬁ'%“% ART (R T e 0276 0.749  0.135 0.713 1.317(0.303 ~ 5.720)
[, RPN 25 R AR AR TR T AR LRt & 45 Lt ~0.125 0690 0.033 0.856 0.882(0.228 ~ 3.413)
ART (1 K B S2 s ok B9 2 it ARS8 %] AN -0.081 0756  0.012 0.914 0.922(0.210 ~ 4.054)
o N o . XH 0919  0.786 1368 0.242 2.508(0.537 ~ 11.708)
ﬁgj‘é 2013—2014 ﬁz%ﬁﬁﬁlﬁﬂi\(ﬁﬁ HIV@@Q@% D3| 1713 0.634
[ S R TR 2451 DLt T T F9R CRF01_AE 1.000
NN (R 42 e CRFO7 BC  0.062  0.607 0.010 0.919 1.064(0.324 ~ 3.485)
(Ejiﬁ:é IR 20y ‘B E?i Eﬂi‘ B 0.520 0476  1.196 0.274 1.683(0.662 ~4.275)
AR BIFSE T, 22 W B IE BTSSR 2T R 4 TR AT Hoie 18286 7120.156  0.000 0.998 0.000(0.000 ~ 0.000)
M HIV EBbk P FEAT R, 5 90% P4 15, R -2.960  0.747 15719 0.000 0.052
22 3T T 10/ it 7 .41 %& B/C.C.CRF0l_AE/B,CRF01_AE/CRF07 BC il CRF08_BC
{BAEAIFFE i 1 % HIV #543 POL X 51 1Y G

I EN KPR 2013 F1 2014 45358 4R HIV e #%

R3 A 624 BEHRIE HIV B Wi 25 2828 15 1
v B LA A 7 5 48.24% , Hh CRFO7 BC k - =T

Fl CRFO1_AE T 54331 5 23.72%F119.71% fﬁé R e
T A5 % R H b W % (CRFO1_AE/B.CRF08 ~ RIIZ N fig;g
BC. CRF01_AE/CRF07 BC. C #il B/C) #% %k K65R/N 10(1.60)
Bl PerRbEE HIV i1 a0 1k, e 4 iy [215Y/F 40.64)
HIV TR % T 0 BT 4 T i P
TR R T T Al AR A A A Y115F 3(0.48)
TR 2013 — 2014 4FFT 0 IE HIV /&L % o o fggfi;
F T % Tt 252 9 7.21 % , 4 WHO it 25 e K70R 100.16)
FRE bR EC 2R B P SRR B M A T, Hrp MA41L, D67N, L74V, M184V, T215Y  1(0.16)
LoVE R R T2 %, B3 2 R Ak e f ML ey ooy -
logistic [R5 7Y 73 A J 80 LoV & 2B I R i 2 NNRTI %45 31(4.97)
RS o P R AR Ie A — KI03N/S 18(2.88)
A 9 TV SR 3 BRI P A RS2 v S50
{EAE S M S R T RE ARSI I 2, R A KI01E/P 5(0.80)
T BT B R A7 A R PR B 7T e o
RE , A2 il B9 B2 AR T RE LR 1 25 B ik , 1X vT fiE P225H 2(0.32)
SRR e D A T 2 A DRI e ) SR, AR S L1001 2(0.32)
SCHRUER <10 % ARFWRETARBES e ML S
FHARE, H i FREARGEOR A 45 5] B MA46I/L 5(0.80)
SR, T TEEDN R . AW R B WAL D3ON 10.16)
F A2 TS 25 5 T HUAL W, ART $477 2 o Kot
WU BRI BRI 245 1) F o 4 R 2502 B AY NNRTIAINRTI A — 14(2.24)




AR A T2 2016 4 5 A58 37455 54]  Chin J Epidemiol ,May 2016, Vol.37,No.5

- 647 -

TS 245 57288 s 14 HH IR 0 HLV T 24 A AR A K]
BB 25 58 A8 1 R A TR DL BEA T T Gei oAt
W 5¢ 2% W H B0 NNRTI if 25 58 42 (14 9% 1 i 2, H.
MI184V/1 & H5 H UL A NRTI i 259875 , K103N/S S f;
i LA NINRT R 245 522 , 33X 1t W] 1 420 8 B T 7]
H R TR 245 AR R 5 24 98 72 55 1) 19 4 ART 2R R
R 245 98 A8 g ASE = — 300, W BRI 1 T s 191 v
i 4 T 24 e ) oA Y58 32 B2 ART 2 0t 30T 24 1) A8
Ho ARWETE R IAT 4 ) L T 2 NRTI 25 %€
AR, 22 HL R 25 5 AR AR AT REAE W ML — 225 W) kA
RO A S T O B B T Al B o 2 Y
ART 5% “ERT7 82 H i A i i I Z
— LR RIS YN ART IR, B — R P12y
Yy, —ETJ7 SIBITRCRANIF 0 5 7E 4 —2IBYT
77 Z 5 REBUS IR Y7 ROCR ™ o (BAEAWT 5[] i
BT T A P 24 58742 (AR iff Uk 1] , B
H L ART 7 FWIAA BB ROR . AT
TEPR AT W Ry Rl A T 25 | ATE Z e
ART 259, 1 B TH AR PRI RE )

BB i J5UR T 25 3 AR — B S b s
BT EORS B ARSI 5 2ok W 2 “B i & B L
T, 3O0F T HEWT I R T 25 T RRAOR IR+ 0 RS )t
Hb  AIFFEAAT IR B JEUR T 24 e 0 S8k , AN RE S8 0
S W B 4 HIV SR 1 25 ) 72 AL A R e a3, DALk
T AT S A B

25 LA IR A N ZE T R YTY HIV R
YL BT 25 PE I, IR A O R E AR AT
T 24 A6 AP A T 2545 S AU RE T, AT PR UE TR
P8 ART (A RGHAT

& £ X #t
[1] Zhao Y, Li C, Sun X, et al. Mortality and treatment outcomes of
China’ s National Pediatric antiretroviral therapy program [J].
Clin Infect Dis,2013,56(5) : 735-744. DOI: 10.1093/cid/cis941.

World Health Organization. HIV drug resistance report 2012 DB/
OL]. Geneva: WHO, 2012:20-27. [2015-10-10]. http://www.

—
[\
(A

who.int/hiv/pub/drugresistance/report2012/en/.

[3] Liu J, Wu YS, Yang WI, et al. Population-based human
immunodeficiency virus 1 drug resistance profiles among
individuals who experienced virological failure to first-line
antiretroviral therapy in Henan, China during 2010-2011 [J].
AIDS Res Ther, 2015, 12 (1) : 22. DOI: 10.1186/s12981-015-
0062-y.

[4] Liao L, Xing H, Shang H, et al. The prevalence of transmitted

[

antiretroviral drug resistance in treatment-naive HIV-infected

—
wn
[

—
(=)}
[t

(8]

[10]

[11]

[12]

[13]

[14]

[15]

individuals in China[J]. J Acquir Immune Defic Syndr,2010, 53
Suppl 1:S10-14. DOI:10.1097/QAI1.0b013e3181c7d363.
Zhong P, Pan QC, Ning Z, et al. Genetic diversity and drug
resistance of human immunodeficiency virus type 1 (HIV-1)
strains circulating in Shanghai[ J]. AIDS Res Hum Retroviruses,
2007,23(7):847-856. DOI: 10.1089/aid.2006.0196.
Bennett DE, Myatt M, Bertagnolio S, et al. Recommendations
for surveillance of transmitted HIV drug resistance in countries
scaling up antiretroviral treatment [J]. Antivir Ther, 2008, 13
Suppl 2:S25-36.
Myatt M, Bennett DE. A novel sequential sampling technique for
the surveillance of transmitted HIV drug resistance by
cross-sectional survey for use in low resource settings [J].
Antivir Ther, 2008, 13 Suppl 2: S37-48. DOI: 10.1074/jbc.270.
43.25363.
Wu ZY, Liu ZY, Detels R. HIV-1 infection in commercial
plasma donors in China [J]. Lancet, 1995, 346 (8966) : 61-62.
DOI:10.1016/S0140-6736(95)92698-4.
Li Z, He X, Wang Z, et al. Tracing the origin and history of
HIV-1 subtype B’ epidemic by near full-length genome analyses
[T]. AIDS, 2012, 26 (7) : 877-884. DOI: 10.1097/QAD.0b013
€328351430d.
Li L, Sun GQ, Liang SJ, et al. Different distribution of HIV-1
subtype and drug resistance were found among treatment naive
individuals in Henan, Guangxi, and Yunnan province of China
[J]. PLoS One, 2013, 8 (10) : ¢75777. DOI: 10.1371/journal.
pone.0075777.
Su B, Liu L, Wang FS, et al. HIV-1 subtype B’ dictates the
AIDS epidemic among paid blood donors in the Henan and
Hubei provinces of China[J]. AIDS,2003,17(17) :2515-2520.
DOI: 10.1097/01.aids.0000088229.55968.a2.
Li LN, Sun BL, Zeng HY, et al. Relatively high prevalence of
drug resistance among antiretroviral-naive patients from Henan,
Central China[J]. AIDS Res Hum Retroviruses, 2014, 30 (2) :
160-164. DOI:10.1089/AID.2013.0144.
Lambert-Niclot S, Tubiana R, Beaudoux C, et al. Detection of
HIV-1 RNA in seminal plasma samples from treated patients
with undetectable HIV-1 RNA in blood plasma on a 2002-2011
survey [J]. AIDS, 2012, 26 (8) : 971-975. DOI: 10.1097/QAD.
0b013e328352ae09.
Wang J, Wang Z, Liu J, et al. Efficacy and HIV drug resistance
profile of second-line ART among patients having received
long-term first-line regimens in rural ChinalJ]. Sci Rep,2015,5:
14823. DOI: 10.1038/srep14823.
Li L, Sun GQ,Zhong P, et al. HIV-1 Thai B strain has spread out
of former plasma donors into general population through sexual
contact in Henan, China[J]. ] Med Virol, 2016, 88(4) : 614-621.
DOI: 10.1002/jmv.24383.

(i H 41 :2015-11-23)

(ARSCHhifH - =D



