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Variable analysis of drug resistant mutations against nucleos(t)ide analogues in patients with chronic
hepatitis B

Zhang Yi-qing, Chang Jing-xia, Wang Jie, Wang Mao-rong (PLA Liver Diseases Center; the 81st Hospital of
PLA, Nanjing 210002, China)

Abstract: Objective To explore the new characteristics of drug resistant mutations against nucleos(t)
ide analogues in patients with chronic hepatitis B (CHB). Methods Total of 590 CHB patients conducted
antiviral therapy with nucleos(t)ide analogues were included for analysis. The results of the PCR-product
direct sequencing for HBV drug resistance mutations were positive in all patients and 200 pl serum was taken
to extract the DNA template and the RT genes of HBV were amplified by PCR technique. Electrophoresis for
the purified products was conducted in 1.5% agarose gel and the DNA sequence was measured for HBV drug
resistant mutations by the Sequence Scanner. Results It was demonstrated that the higher occured mutation
sites in all detected 1354 mutations were L180M, M2041, M204V, A181T, L80I, N236T and A181V, with the
frequency of 45.3%, 42.7%, 29.7%, 26.6%, 24.4%, 17.3% and 16.9%. The most common resistant pattern
was multiple mutation sites, with the rate of 70.8% and only 29.2% of 590 patients had just one mutation site.
The frequency rate concerning LAM, FTC, ETV, ADV, LdT and TDF were 32.7% (909), 26.3% (729), 18.9%
(524), 12.9% (359), 9.1% (252) and 0.1% (4), respectively. There were 283 patients involved for two-drug
resistant, accounting for 47.9%. The common forms of two-drug resistant were LAM plus LdT and LAM plus
ETYV, with the rates of 37.6% and 7.1%. There were 33 cases involved for three and more NAs drug resistant,
taking the rate of 5.6%, and the most popular drug resistant pattern was the combination of LAM, LdT
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and ADV. There were 50 cases defined for ETV resistance, taking the rate of 8.5%. Conclusions The drug

resistant mutations against NAs are more variable now after decades of administration clinical. The situations

of multiple mutation sites and multiple drugs resistance are increasing. Investigation and comprehensive

analysis for NAs resistant mutations, especially for multiple drug resistant is valuable for prevention and

management of NAs resistance among during antiviral treatment.
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HBV P [X 3 [K] it 25 5 ARG I AL 45 1 1A AR 55,22
AR A M204V/I. L18OM. L80I/V. V173L,

N236T. A181V/T. T184G/S/A/I/L/F. S2021/G.

M250V/I/L. 1169T. A194T.

1.4 %it 3222 (i FHSPSS 17.048 5k, st
BT TH TR 4 B B A oA 7 2R H %L
+ PR B AL R R, THEEE R A DL
FIRo

2R

2.1 BAbm 245 kg B BLARFE 59041 H 3 Ak
H22M R A NI Z WLE1. R1a] W, 22
Fhoe A R R S2021. T184G. M2501 = Fh 4 & il
G, HRBARH . Hp B RER 50A
L180M. M204I. M204V. A181T. L80I. N236T
FIALBIV, 35 545.3%. 42.7%. 29.7%. 26.6%-

24.4%. 17.3%H116.9%.

2.2 W s B R F B ILAG T X 59041 B I 25 A7 11
AR FEAT . 17246 B PR A7 5 AR
5, 1529.2%, FEEA ArtA181V/T. rtM204V/
T. rtN236T; 2264 3 H 24N o5 [F] B AR 57

1138.3%, FEE X NrtM204V/T+rtL180M,

rtA181V/T+rtN236T. rtM2041+rtL80L/V; 19241 &
FHHIIA UL B SFE A R, (532.5%, FEE
FUATtM204V/T + rtL180M + rtL80I/V. rtM204V/
T + rtL180M + rtV173L. rtM204V/T + rtL180M
+ rtT184L/G/S/A/I/F. rtM204V/T + rtL180M +
1tS202G/1.

2.3 g4 & A H B oL 5904 B ILE TR S
HA1354 2 347 firp, 9 R LAM. FTC. ETV.

ADV. LdT. TDFii 2 ¥4 £ 53 51 9909, 729,

524, 359, 252, 4%, 435l 532.7%. 26.3%-

18.9%. 12.9%. 9.1%. 0.1%. 5904 & d ik



72 -igE .

2FP 2y [ I T 25 A 28341, H47.9%, FEN
LAMAILATI[&E B i 25 LA LAMAIETV 6] B it 25, 43
W E37.6%F7.1%; ¥ K& 3Fh DL 259 251433
B, 155.6%, FEHNLAM. LATFIADV[EN TR 2.
HTETVIi 25 B mr, 7% 24 R AL s (1%
HEEH A RESRIGKE LWETVIR 25", — 8N
rtM204V FIrtL 180M B i _F— /N e LA EET VI 2547
M, Bl SR EEBIX T184 L/G/S/A/VF, S202 G/IED
XM250 V/I/L. AHmfd, F50615F 5 BA IR
it 245 % IETVIig 2, 158.5%.
31

B &M O RPUR TR IT I H 82 M
T (D) B2 A A B G o, s B
[R] iRt 24 R PR N 24 OB 5 5@ 0 3k, i 2447 A R 3
AL IR B A 2 AR SS90 B B i
T BE P 037 S5 R AR B, B AT RE RS A DI 122
Tl T 2R S2021. T184G. M2501=Ff K &
AN, HRBARE, HkH13540N8 AL
b H IR B v (AT A5 4 ) L 180M . M2041
M204V., A181T. L80I. N236THIA181V, 4%
545.3%, 42.7%. 29.7%. 26.6%. 24.4%. 17.3%
M16.9% . it 245 17 r A8 St 30 ) % =X DA BG4 78
N, HA A F 2N DL AL S E R AR R
70.8%, AL AR AN 529.2%. U KT 24 1258
FENLAMHMFTC, [59%; HCHETV. ADV,
LdT, 540.9%; TDF&:/b, 1 50.1%. % Ffif2
R ETV, fF 63N mUBE 228 55 (1) I R i

25 LR B AS0%],  H8.5%.

BAF (R B £ B /EH £ M#H HBV
DNAEGEEIIETE, 24 FHBV DNAK LR 51 1)
AEAd, FAFEFYE SCNHBVER SR/ R X . 24
HBV A T 25935 48 T 777 I m] {995 2 4E Fob 22 v 45
i} 24 S8 557 1R 78 B AR AT LLE R 48, aliE 5 &
RTJE R 72 A2 38 PR 24 AR . SR 2 25 1B i 254
SR S 28 e J1 AL, S DU ER IR 9T HE it S5 0 B
KM EAEHER. MENAESEE R %90
S IR, HBVIi 2578 5 ()17 0 B AN W 3
PEERLE R, HArmAR S HIINA, LAM, ADV 5
R 25 248 BT 1% 29%"Y, LAT34E 25 % N
35%", ETVI 2R A%, 3EMAEN1.7%",
TDF A G M 24 iE, BHNIRR Edif . maE
K, RN ZG . ZEM LGRS H R, AL
BINEIR, AN RN 24 38 38 0N 25 07 55 [H) i
B, [0 0 R 25 47 S R B R e L e B
BT Ik50% LA o Rk,  MIATT I 25 1 s -
E, VHABEPRNIEH S KN 2 HNASL, &
PR 24 bf e () 24, B0 B A R i 24 38 G (N AT
EVRIT NG HER. B2, THAEIEHBVIR
AT 55 I B AS T 24 85 9 SR B E B

H 7% FH I HB VIR 2548 5 (ks 7 vk £ 24
PCRWIE ML e B vk FERIE ik,
PCRYOEIREE . BEA A& 7", PCRIYIHE
Bl Pl A O R ke g ik, Ak S A e —
UHERRI 52 HBV I 5 S BEA ~EIX (AL 05, (8 T

=1 590ffICHBE Z22fR R &R H =R
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L80I 144 24.4
L8OV 36 6.1
V173L 35 59
L180M 267 453
M204V 175 29.7
M2041 252 42.7
Al181T 157 26.6
Al181V 100 16.9
N236T 102 17.3
A194T 4 0.7
1169T 4 0.7
S202G 20 3.4
S2021 0 0.0
T184G 0 0.0
T184S 10 1.7
T184A 4 0.7
T1841 11 1.9
T184L 10 1.7
T184F 1 0.2
M250V 5 0.8
M2501 0 0.0
M250L 17 2.9
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