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Primary drug resistance in HIV-1 infected individuals in Hunan Province
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WANG Min*> (1. Postgraduate Collaborative Training Base of the First Hospital of Changsha ,
Hengyang Medical School , University of South China . Hengyang 421001, China; 2. The In-
stitute of HIV/AIDS, The First Hospital of Changsha , Changsha 410000, China)

[Abstract] Objective To explore the subtype distribution and the primary drug resistance (PDR) among human
immunodeficiency virus-1(HIV-1) infected individuals in Hunan Province, and provide reference for the prevention
and control as well as antiretroviral therapy (ART) of acquired immunodeficiency syndrome. Methods Demographi-
cal and epidemiological data of individuals newly diagnosed with HIV-1 infection and without receiving ART in a
hospital’s HIV clinic in Hunan Province from January 2021 to August 2022 were collected. Patients’ serum was
taken, ribonucleic acid was extracted, and two rounds of polymerase chain reaction for gene amplification was
performed with the In-house method. PCR product was sequenced with Sanger method for analyzing clinical data,
HIV-1 subtypes and drug resistance of patients. Results A total of 667 patients were recruited. 20 patients failed
the genotypic drug resistance test, thus 647 newly diagnosed HIV-1 infected patients were studied. 53 HIV-1 infec-
ted patients had PDR, with a incidence of 8. 19%. These patients were mainly male (88. 68%), unmarried
(71.70%), men who had sex with men (MSM, 60.38%), 21 — 40 years old group (58.49%), and local residents
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of Hunan Province (98. 11%). A total of 15 subtypes of HIV-1 were detected, and the main subtype were CRF_
01AE(35.70%) , CRF07_BC (25.19%), B/C (18.86%) and CRF55_01B(7.88%). The differences of PDR inci-
dence in patients with different HIV-1 subtypes were statistically significant (y* =18.62, P =10.017). Drug resis-
tance rates of protease inhibitors (PIs) ., nucleotide reverse transcriptase inhibitors (NRTIs) ., non-nucleotide reverse
transcriptase inhibitors (NNRTIs) and integrase inhibitors (INSTIs) were 0. 15%, 2.78% ., 6.65%, and 0.31%,
respectively. Conclusion The distribution of HIV-1 subtype in Hunan Province is complex. and the incidence of

PDR has exceeded the low-level drug resistance warning line (<5%) established by the World Health Organization.

It is necessary to strengthen the prevention and control of the infection and block the transmission of drug- resistant

virus strains.

[Key words]

acquired immunodeficiency syndrome; human immunodeficiency virus type 1; primary drug resis-

tance; drug resistance mutation; antiviral therapy

K G 1 3% 95 B R 58 CUNAIDS) B 450 47 &
A RE 2021 4R RIS IS 3 840 JT N Bk
Fa 975 7 (human immunodeficiency virus, HIV) Yy
& Horh 2 870 T WEAEH Z BT R R YT (antiretro-
viral therapy, ART)™, ART # DA #) 4 HIV &
il T R I S D RE L € 9% S (acquired im-
munodeficiency syndrome, AIDS) i 2, 2 & F A%
HIV/AIDS H 56 % 0% 19 & 0k % Kk 5L R, A
2003 AR P G — M BUR TR T [ 72 7 52 it LR,
Kbk Z2 iy 1 HIV(HIV-1) e % 5252 1 1F B
SRYT  BU R SO FE IR YT T30 R BT R EAE
Wk P E HAVE R HIV 9 T 25 28 4% (drug re-
sistance mutations, DRMs) A W 7= 4, i il — 4
ART SR TR, B 2 03097 RIS . B &
25 HIV-1 B bk 7] LLTE AN BE 1488 . S BUB 2 1)
HIV-1 J& G 3 72 647 ART B 5 A7 78 T 24 3 Bk J2%
ge, BV & VR 25 (primary drug resistance, PDR),
SRR AL A% R i 24 (transmitted drug resistance,
TDR) . H A & AIDS 37 & ik 0 £ & 4F T 5
(2020 4R R REBR AN » T BAL 3R R AT R M 1k 1%
# . HiZ A 1 PDR 5 BUAT) AR PP AG Kok #r . IRt
A SCE P ABI A 20212022 42552 1 HIV-1
TR I R Tt 245 B K Y 43 AT L S iz i ATDS
Bl b ART $4E 2 %R 5

1 X&R5FE

1.1 BFZEarf 202141 H 2022 4E 8 A KW
W — BB HIV (1282 B K% ART 1
HIV-1 g sy . 3R15 803 [ 35 o 3l 2 1 ) 1 228
WO N 2% SO AT s 2 AE DG B » R4 1LY IR

£ F - 80 CukAivh.

1.2 SEBZEFH&

1.2.1  HIV-1 RNARE.,§ 8 & =405 W
300 pL a3, ok R BGA ] & QlAamp Viral RNA
Isolation Kit(Qiagen, Hilden, Germany) $2 B % B¢
RNA, Pl RNA gt H 8 5ty cDNA LR
JH In-House 1975 1, 47 2 WA Wi =X 5 % 7
P AT 973G IR XS e W AT PR 4 S E . R San-
ger IEEAT DNA QU 0 7 15 X 5 91 647 59 00 K P
e o PRAEDN T T 5 =95 %, 7 511 43 #1 R H Sequench-
er 5. 4. 6 (Gene Codes Corp, Ann Arbor, MI,
USAYEIF . FEAKY 1L 2 Nl T e A4 ) BB AT R
S EVHEAT PR RS DN R e ik R I B T 24 67 5
Mo Ak PR TR 24 A6 10 5. A 3 A S A ( HHTV-1 56 P Y
T 245 5 0 K% o Sk PR UIE S R (2013 4R RSO )

1.2.2 EHETAR6G 25 FETFIE 5
P32 2 36 H W 1 48 K2+ HIV db Program % i &
9. 0\ 2= 17 %) 43 M1 #k 4 Chttps://hivdb. stanford.
edu/hivdb/by-sequences/) LA [a] B 3t 47 3 R 7 AU %
i 245 78 BE 70 A o AR 0 B0 12 2R e 0 0 s 1 2 e
R HURCS) SV TR R 25 (P) (AR BE T 245 (L) | v J&E
i 25 (D Rl i FETR 25 (HD 5 AN KF o g 3 S ukeF
FIE RN 25354k . 25 38 = X P05 259 & Ak
AR B LA b Tt 24 89 4 A 50/ 0 1 180 3 19 4 A 5 X
100%,

1.3 %it® & W Excel 2007 X $od o £ 5%
AL, SPSS 25, 0 %F A H A RRAE  HIV-1 W5 43 A
DLk HIV-1 /9 PDR A B HEAT G0 o0 b 8Os R
R P K LG HEAT A R O R R AT LA, P
<0.05 RREFHAGIEE L.
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2.1 ABFHAZ PDR Z AW A  AHF5EILGA R
#6067 1, B PR R 24 A5 0 2 AR 2 20 ], A6 I AR
T2 97.00 % KK DU K T 1 647 BiLHT 12 1 HIV-1
TR F N ABFIT 43 Hr . 647 ] HIV-1 J& YL 3 4F I
15~78 2 F ¥ AR Oy 31 & 0 ;R i 7 #b LU
WG 7 B o FE (93, 97%), AN B E AL
6.03% . P 0 5 (91, 65%) £ T 42 1t % 1l %k

(8.35%) , bl 10.98:1, BEHLEHTF 21~40 &
AR 2 (63. 99 00 5 B WK 5 AR B & 2 (65. 99 240)
2 5B B 47 5 (men who have sex with men, MSM)
YL (R BB (61, 82%0) 2 F 4 St MM AL 15 B 1
G % (27. 05 %) .

53 {3l 8 E YL HIV — 1 Bk 3L PDR, &A= 500
8. 190, FEAE I T 5 1 (88. 68%0) (AR M (71. 70%0) .
MSM(60. 38%) .21 ~40 % B K (58. 49%), W,
1,

R 1647 GIFHHL HIV-1 Y & LR TR &% PDR & A5 BLL 4 (5) ]

Table 1 Basic data and PDR of 647 newly diagnosed HIV-1 infected individuals (No. of cases [ %])

75 HIV-1 &Y (2 = 647) PDR(n = 53) A5 i HIV-1 &Y (n = 647) PDR (7 = 53)
AR () B B AR L

<20 64(9.89) 4(7.55) =R 164(25. 35) 11(20.75)

21~40 414(63.99) 31(58. 49) F A5 427(65.99) 38(71.70)

41~60 128(19. 78) 15(28. 30) BIE (8 39(6.03) 3(5.66)

=60 41€6.34) 3(5.66) F 17(2.63) 1(1.89)
JAE TR AR

B 608(93. 97 5209810 S 4 175(27. 05) 16(30. 19)

s 39(6. 03) 1(1.89)

MSM 400(61. 82) 32(60. 38)

PE 3

5k 593(91. 65) 47(88.68) AT 3077 2671

Pk 54(8.35) 6(11.32) RA 67(10. 36) 3(5. 66)

2.2 HIV-1 & 54 AP 15 F HIV-1
FEE AL, Horp £ 247 WA Sy CRF_01AE (231
#i,35. 70%) ., CRF07_BC (163 i, 25. 19%) . B/C
(122 ] ,18. 86 %) .CRF55_01B(51 il , 7. 88 %) , A
A5 f],2.32%) \BC17 #il,2. 63%) . C(12 ],
1.86 %) .CRFO8_BC(14 i ,2. 16 %) & HoAth W % (22
.3, 40%0) &7 g/, Al B 40 55 6 ] CRF _
01AE/B B4R, H i 5 324 MSM &2 8L, 1
9 22 15 K W B 38 AR gy, 1 i B PDR, CREF45_
CPX H# 1 0. 15%0) , HlE i AK J& U W AR
SEAM M. AR HIV-1 8 HE R PDR &k 4E R
B ZRAGIT L () =18.62,P=0.017),
WK 2,

R 2 647 BLEHGL HIV-1 Y W 843 A 1 0 L] V00 ]
Table 2 Subtype distribution of 647 newly diagnosed HIV-1
infected individuals (No. of cases[ % ])

. HIV-1 jgk i PDR
CRF_01AE 231(35.70) 15(28.30)
CRF07_BC 163(25.19) 11(20. 75)
B/C 122(18. 86) 6(11.32)
CRF55_01B 51(7.88) 10(18. 87)
B 17(2.63) 4(7.55)
A 15(2.32) 2(3.77)
CRF08_BC 14(2.16) 1(1.89)
C 12(1. 86) 1(1.89)
oAt . 22(3. 40) 3(5.66)
A1t 647(100) 53(100)

s oAl W B {4 CRF_O1AE/B |41k 6 #i] .CRF67_01B 5 fi,
CRF52_01B } CRF85_BC 4% 3 4| ,CRF59_01B }& G % 2 fj| , CRF45
_CPX 3 1 f.
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2.3 @FHo A 647 ) HIV-1 &G 835 rp 8 O
17 (protease inhibitors, PIs)Tif 252 0. 15%
1)) o % 1 R 28 380 5% 5% 1 310 1 57 (nucleotide re-
verse transcriptase inhibitors, NRTIs) i 25 2
2. 78 (18 i), Al A% H R 25 59 53 il 410 1) ) (non-
nucleotide reverse transcriptase inhibitors, NNR-
TIs)fiif 253y 6. 65 % (43 ), % £ il 410 i 77 Cinte-
grase strand transfer inhibitors, INSTIs) i} 2§ 3% %

0.31% (2 fi), Pls {XHK 1 1 A% B i} 25 17
NS88T s iZ A s Xof BT FLAB 45 I B T 245 s NRTTs 5 UL i)
i 24 v 5 o M184V (5 i, 0. 77%) . K65R (3 1],
0.46%0) .7 B (1. 08 %) K H 22037 5 Tiif 25 2 45 s NNR-
TIs # Wiy i 25 58 42 i &0 K103N (16 fi,
2.47%) o 5 5] (0. 77 %0) Kt 22 57 s T 245 98 A
INSTIs £ i By i 25 € 28 £ 55 4 G140R (1 fi],
0.15%) . S153F (1 f41],0.15%) ., W3 3,

F 3 647 BUEHRI2 HIV-1 U E ART B HIV-1 i 25 5848 A7 s 43 B
Table 3 HIV-1 drug resistance mutation loci of 647 newly diagnosed HIV-1 infected individuals before ART

HIV-1 &5 i 245

HIV-1 & if 2y

T 24 2 745 37 1 PUIw 5 2 T 24 2 25 3 5t YU 2
i 25 5 A5 A BT R bt 9 2 245 ) i} 245 575 B R bt s 25 25 1)
Pls K101E 2(0.31) L DOR.EFV.ETR
N88T 1€0.15) L ATV 1 NVP.RPV
NRITs Y188L 2(0.31) H DOR,EFV,NVP.RPV
M184V 500.77) L ABC Y181C 1€0.15) 1 EFV . ETR.RPV
H 3TC.FTC H NVP
K65R 3(0. 46) 1 ABC.FTC.3TC E138K 1¢0.15) 1 RPV
H TDF F227L 1€0.15) L EFV
K65R + M184V 2(0.31) 1 TDF 1 DOR.NVP
H ABC.FTC.3TC K103S 1(0.15) 1 EFV
K65R + Y115F + 2(0.31) H 3TC,TDF.FTC,ABC H NVP
M184V
G190E 1€0.15) 1 ETR
1L.210W 1€0.15) IL AZT
H DOR,EFV,NVP.RPV
M1841 1€0.15) L ABC
KI103N+ Y181C+ G190A 1(0. 15) L. DOR
H 3TC.FTC
1 ETR
QI51L 1€0.15) 1 ABC,AZT
H EFV.NVP,RPV
L7411+ M184V 1€0.15) H ABC.FTC.3TC
V106M + Y181V + 1€0.15) H DOR.EFV.,ETR,
D67N + K70E + 1€0.15) L. TDF G190A NVP.RPV
M1841
A98G + Y188L + 10.15) 1 ETR
1 ABC H221Y
H FTC.3TC H DOR,EFV,NVP .RPV
K70E + M184V 1€0.15) L TDF A98G + G190A 1€0.15) L DOR.ETR
1 ABC 1 RPV
H FTC.3TC H EFV.NVP
NNRTIs Y188C + M230L 1€0.15) 1 ETR
K103N 16(2.47) H EFV.NVP H DOR,EFV,NVP ,RPV
E138G 8(1.24) L RPV INSTIs
Vio6M 3(0. 46) 1 DOR G140R 1€0.15) 1 EVG.RAL
H EFV.NVP H CAB
V1081 2(0.31) L DOR.NVP S153F 1€0.15) L BIC.CAB.DTG.EVG

TE ATV RIS s ABC BT LR 5 s 3TC WK R E s AZT 5% 2 e s FTC O Bl fbisg s TDF Dy B il 48 5 s EFV WK IEF B NVP
HZEF AR RPY R FIIC 45 bk s ETR AR5 40 DOR LR MG EVG ARBHLT s RAL HRFHLF5: CAB y REFE S5 DTG A ZHHH
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AWEFE KB K PDR By A £ T 5 1
KA MSM FEIK 21 ~40 B AR R AL d, BT 2L B A
i IO Bt o 3R {2 338 5 19 & NNRTTs 1)
ART 5%, WiFg4 HIV-1 EEHAT A N CRF_
01AE.CRF07_BC.B/C #1 CRF55_01B, Zou %P 1
20122017 4F— 5 [m] Jui v 78 A vk B W8 P 4 o
Wy HIV-1 7 % % CRFO1_AE (64. 14%) . B/C
(17.91%) 1 B(11.50%) , 38 T Hifth — 26 3L
AOUE PR AR . YT A HIV-1 4 35w B 47 SR
DL A/E EAAK K& B/C TN E, B CRF55_
01B 2 & g 44 HEE S 4 ALiATry HIV-1 31
A, 2013 45 Han %5 1 IRIGE AL ) R A R5E T
A KV MSM A B i & 30 00 Fp I B 5 )5 2
Zhao %57 YA K BUZ AR IR T AR Y
iF MSM O BEICEE (0] S0 . 1% 7 R B0 PR R \T
DL HALFEMRIR G HA B sk, B 5 K AT 24
S5, DRV 12 R BT Bt it i 1% IV D o R AE 3R A 1
LS. ARWFFE L & B 15 Fh HIV-1 WA, 4 4 —
w7 UL Ry F & 40 CRF45 _ CPX, CRF _01AE/B,
CRF52_01B 4§, B & A [6] 48 17 A HEAE 1 5 48 Ik 5l
HIV-1 &R A W1 38 X 41IE B8 W B L 87 3010 0
U AT 6 sk A G L BRI 15 25 40 i RURE » 20 4
Sk HIV W7 W),

ATFGE & PG 4 HIV-1 B3 12 & e % PDR
KA 8,190, U it it B AR 41 (WHO) il
AR K S it 24 T 2% (<<5%0) . T8 48 PDR Kk A= AKX T
WA AL 1O LR T B (12, 1700 A5 b 5
(3. 40O J BT (2.7 %) F X Al BE 5 4%
205 R ST LA B Ho i 75 25 W) 8 R W) G G . At
R0, 15 %) % Pls A% B it 24 1) 98 28 7 45,
PTs HLA 85 i 1Y FE 8 Bt B A8 By 7= 2R it 25 98 A8 L g T
HME B IR YT 45 )R . NNRTIs (6. 65%) Fl
NRTIs(2. 78 %) 1E oy — £ ART 244 i ] |, 3k [
Bt A B kAR 25, M184V J& NRTIs i % UL 11
it 25 9 A5 7 i, FEF 2 X 3TC J FTC i 2l .
2 M184V Huph i BRI, 3TC AT AT A7 1 5% B 19 B s
BV PR AZT BT 25 & 4 nT BB 43 1858 , AZT L Al 5k
5E (D4T) e TDF f) SOt 2 1, O FL 3ok &% 5% il 1)
A RCEE Ty BEAR, P RS B T M184V 848, 3TC
(0 RS vl G PR R 251 . K103N 5 NNRTTs #;

WL A i 25 5 A8 7 5 HRAE Y IR R KA s 5 AR Y A
o T Al NNRTTs 197 25 7 5 58 48 0] 1 580055 75
AT 245 P B 3 o o AR A e 3 2 9T 4R R
(2021 4E O YN L EFV J2 NVP # J #9136 A K& 5
AR E M — & ART 254, @ WO M A
K103N & Lo 9l 1 50 VR AL X — 2k ART By 520,
AR T X NRTIs J& NNRTIs ££ 4 £ 4~ ifit
A RS AE BN O s R P [ 32 T 48 B (2021
ERMON RN — & B E YR AW I E
AN [ R BE B T 245, ™ S BR ) T B T 2 W R TR R L A
I PR 52 6 v 75 2 X SRR RN AR ) ART 5
2o N TR E AR AT TR T AR S 2019 i RICH
2 24 T T UL SR T A e/ e DR R 24 4G ) 4% S
M OL T 3 ART, & INSTI % 75 28 A] DA i 3 F%
R 5 2 0 (R RS AP IR T RO . INS-
TTs HA7 &5 5 5 B B L 38 5 B0\ R 2 B %2 4 A 800
PURTEZGY . SR ARB IR E B T 2 41 0. 3150
X INSTTs fiit 24 (95 1971 it 245 28 28 57 1343 591 o G140R
M S153F, X 5 = B 7E#E AT ART g HIV-1 J@& e %
o R IR T 245 07 A28 AR AR o X BT 2 47 A 5
AR O — R P INSTIs H 8 W] A8 B2 1 Tiif 24
Hp G140R % CAB 2B T & B it 25 . CAB J& — Fif
KRR G B30 0] 5 RPV g1 G R © 78
— B[R A WURAE IR T R R UG i 25 60 s A
XA A RE I AR —F B A 52 20 ART
2.

gi Bk, H ai e e WA o A & 4% CRFS5_
01B B R HEA 55 4 0 1 fE 343k I 78, i 780 75
SO P SR 24 RIS R o IO 5 B 5 8 ) A W
B AL I R A B2 HIV-1 &Y 1) PDR
KRS 19%) B WHO 3% 5E 11 7K S Tif 24
L (<500), Horp ZJ& 4% NNRTI #1 NRTIs
fif 25, HIV-1 fiif 245 4k & e i 5 2y MSM R L 75 2
AR TE IR A b i F NNRT s, By 1F 955 75 2 2 i
KA. AENE IR SE e, 98 IR T T HIV [T 25 K
U R 45 D00 25 R Ry BB PR A W ART Jr %8
RBOE RAS AR 45 RN WU (A B R 0 K i B S
PR G g B BT T 24 B Ak AL 48 . ARSI )R
B« () Hy a0 2% 1 IR 11 32 B8 1) T 245 G 0 s A<
Y3k 2 HAD AL R 56, KRR E— 25 3K LS HIV-1 J&
Y 28 RS BE PR 3, DT R A 4 R G i AL
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