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Effects of HBV and HCV Co-infection on Plasma Concentration, Efficacy and Hepatotoxicity of Efavirenz
in HIV/AIDS Patients

PENG Wen-xiu", FU Qiang", DU Xiao-li"" , LI Tai-shengb* (a. Department of Pharmacy, b. Department of Infectious Dis-
ease, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences, Beijing 100730, China)

ABSTRACT: OBJECTIVE To investigate the influence of HBV and HCV co-infection on the plasma concentrations, efficacy and
hepatotoxicity of efavirenz in HIV/AIDS patients. METHODS The peripheral blood HIV RNA viral loads, CD4 * T-cells, liver func-
tion and plasma efavirenz concentrations of 494 cases of HIV monoinfected, HIV/HBV and HIV/HCV co-infected patients were deter-
mined by PCR, flow cytometry, automatic biochemical analysis and HPLC and statically compared. RESULTS The median (IQR)
efavirenz concentrations at week 48 of HIV-monoinfected patients, HBV- and HCV-coinfected patients were 3. 781 mg - L™' (3. 012 -
4.980 mg - L™"), 3.057 mg - L™'(2.040 —5.144 mg + L™"), 2.557 mg + L™' (2.212 —4.334 mg + L™"), respectively
(P <0.05), while the proportions of patients achieving partial and complete virus inhibition were 78. 59% , 76. 36% , and 100. 00% |,
respectively. The mean £ SD CD4 cell counts steadily increased over time from (290 + 118), (273 +120), and (282 + 134)
cells + mm ™ at baseline to (442 +184) , (457 £221), and (391 £151) cells - mm " at week 48, respectively (P <0.05). The
indexes of liver functions were all basically within normal limits. CONCLUSION The immune reconstruction of most patients is
smooth and they also have favorable prognosis. Co-infection with HBV or HCV will not cause accumulation of efavirenz or hepatic
damage. Efavirenz is safe and effective for treatment-naive HIV/AIDS patients with HBV and HCV co-infection.

KEY WORDS: co-infection; efavirenz; plasma concentration; efficacy; hepatotoxicity
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Tab.1 Baseline characteristics of patients

Characteristics

HIV-monoinfected

HIV/HBV co-infected

HIV/HCV co-infected

Case number
Sex [no. (%) ]

Male

Female
Age median(IQR)
Weight median(IQR)
Transmission way [ no. (% ) ]

Homosexual

Heterosexual

Bisexual

Blood transfusion

Others
CD4 ( cells/mm?) median(IQR)
VL(1 g copies/mL) median(IQR)
ALT/U - L~! median(IQR)
AST/U + L ~! median( IQR)
Thil/ mol + L ~! median( IQR)
r-GGT/U - L~ median(IQR)
ALP/U - L~! median(IQR)

n =425

310(72.94% )
115(27. 06% )
33(27,41)
60.0(53.0,66.0)

149(35.06% )
236(55.53% )
13(3.06% )
2(0.47%)
25(5.88%)
299(214,378)
4.8(4.4,5.2)
21.0(15.6,31.0)
23.9(20.0,29.0)
10.3(7.4,13.8)
18.0(13.0,30.0)
68.5(56.8,82.6)

n=55

47(85.45% )
8(14.55% )
34(29,44)

60.0(55.0,68.0)

18(32.73% )
29(52.73% )
2(3.64% )
1(1.82%)
5(9.09% )
282(180,387)
4.8(4.4,5.2)
29.3(19.1,36.3)
28.8(24.0,34.1)
11.1(8.6,15.1)
19.7(13.8,31.4)
68.5(56.5,93.8)

n=14

7(50.00% )

7(50.00% )

34(31,39)
58.4(45.8,68.9)

4(28.57%)
7(50.00% )

3(21.43%)
249(185,445)
4.9(4.3,5.1)

36.9(20.4,45.5)
28.8(22.5,37.0)
12.1(10.3,14.9)
20.0(12.7,29.5)
55.4(45.5,70.5)

K2 3HUAEELAMYEEFV i RER >4 mg - L7 1 2 )

Tab.2 Plasma EFV concentrations among three groups and proportion of patients whose concentration >4 mg - L™" in different time

points
4 weeks 24 weeks 48 Weeks
Statistical analysis
HIV HIV/HBV HIV/HCV HIV HIV/HBV HIV/HCV HIV HIV/HBV HIV/HCV

No. 330 38 10 370 40 10 360 43 12
Mean 3.704 4.352 3.479 4.240 4.700 3.560 4.556 4.999 3.359
Median 3.045 2.701 2.490 3.469 2.590 2.891 3.781 3.057 2.557
IQR 2.318-4.230 2.009-5.120 1.418-3.726 2.690-4.684 2.072-5.728 2.537-3.496 3.012-4.980 2.040-5.144 2.212-4.334
>4mg- L~ /% 28.48 28.59 20. 00 34.59 32.50 20. 00 45.28 34.88 25.00

K FAH SRR A 1) Wilcoxon Bk 1A 55 40 A1 55 41
BE MK EFV e B Bl ) 0 A8 b 5 & B, B gl
HIV RG] 4 J5 il 25 ¥R <24 J8 259 B <48 J]
I 254 (P <0.05) , M 254 >4 mg - LY &
4 L A9 A B B ] S K R L 48 B s T 24
JE (P =0.003), ifif HIV/HBV 41  HIV/HCV 4 3
ABit 7 TR I 2 e S R, >4 mg - LT
1) S5 L BB A B ) ] S K T T v Ak A, EL R 3k
NGt X

*Hﬂ?’ﬂy_ﬁﬁ[i Mann-Whitney U f&:56 #F— %t 3
YIRITE 3 AN DT R Y LK EFV 3 HEAT H A (&

1), 455 57k, 4 J8 iF HIV/HBV (HIV/HCV 4 i1 3¢
EFV ¥k 5 gl HIV BG4 A LL 5 it 2% 25 5+
(P=0.464;P =0.186), >4 mg - L' [y & Hf 3k
AR—%;24 FEEE HIV/HBV 411f3% EFV o 55k Be
el HIV gL 28 W] A ik (P = 0. 044 ) , i HIV/
HCV 41 5 4l HIV A L B3 it 22 7
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(P=0.179), 3% — B} 49 3 41 EFV I 25 ¥ B > 4
mg « L™ Y B LU B G4 12 22 57548 A B HIV/
HBV HIV/HCV 41 1M1 3% EFV {37 Bk BF L o i
HIV YL AR, 22 S A Geit 7 2 3, P AE 7 K
0.037 50.017 ,{H >4 mg - L™ f{ B & LB LA
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CD4 20 Mo 345 5 2o 4l HIV Js e 20 41 b 24 6 42 it
FES, WL AR SR RE NN EN
WRRE,3 AR HTE 24 5 48 35 2K 1 2E 5 A
56 A A B L A5 35 T B 2 S 06 B A I B 4
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Fig. 1 Comparison of plasma EFV concentrations among three

1/ week

groups in different time points

R3 UERBAmRFFNELER
Tab.3 The results of virological response in week 24 and 48

B2 NHAEZETHCAFHBEFERETMN

Fig.2 The mean CD4 cell counts and viral load among

three

groups in different time points

o 24 weeks 48 weeks
Classifications
HIV(n=425)  HIV/HBV(n=55) HIV/HCV(n=14)  HIV(n=425)  HIV/HBV(n=55) HIV/HCV(n=14)
Virologic failure 33(7.76% ) 5(9.09% ) - 18(4.24% ) 2(3.64% ) -
Viral partial inhibition 83(19.53% ) 9(16.36% ) 5(35.71%) 36(8.47% ) 5(9.09% ) 2(14.29% )
Virus complete inhibition 276 (64.94% ) 36(65.45% ) 7(50.00% ) 298(70.12% ) 37(67.27% ) 12(85.71%)
Treatment discontinuation 10(2.35% ) 3(5.45% ) - 11(2.59% ) 3(5.45% ) -
Loss to follow-up 12(2.82% ) 2(3.64% ) - 22(5.18%) 3(7.27% ) -
Undetermined 11(2.59% ) - 2(14.29% ) 40(9.41% ) 5(9.09% ) -
R 3 HBF AW BT A A IR LR
Tab.4 The indexes of liver functions among three groups in different time points
. . . Baseline 4 weeks
The indexes of liver functions .
HIV (1 =425) HIV/HBV(n=55)  HIV/HCV(n = 14) HIV (1 =425) HIV/HBV(n=55)  HIV/HCV(n = 14)
ALT/U - L1 Mean +SD 26.52 £17.04 31.91 £18.43 33.24 £13.28 39.73 £30.30 42.24 +£19.92 37.45£29.73
Median(IQR)  21.00(15.73,31.00) 29.65(19.80,36.60) 36.85(20.38,45.50) 33.00(23.00,43.00) 39.85(25.13,53.78) 27.00(18.40,47.75)
AST/U - 17! Mean = SD 26.39 £11.48 31.89 +14. 14 31.69 £12.93 34.58 +23.56 34.35+£10.82 40.57 +38.07
Median(IQR)  24.00(20.00,29.00) 28.20(23.75,34.75) 28.80(22.53,37.00) 29.00(24.00,36.00) 33.95(26.75,38.70) 31.00(21.75,45.90)
Thil/ wmol « L~! Mean +SD 11.07 £5.34 12.05 +£5.56 12.50 +2.57 6.94 £2.90 7.63 £3.23 7.74 £1.53
Median(IQR)  10.30(7.33,13.74)  10.80(8.09,14.25) 12.09(10.35,14.85)  6.59(4.90,8.50) 7.20(5.13,9.30) 7.40(6.68,8.90)
r-GGT/U - L.-! Mean +SD 28.92 £34.04 69.93 £232.76 34.40 £54.59 48.01 +46. 10 62.03 £91.03 87.61 £180.33
Median(IQR)  18.00(13.00,30.00) 21.00(14.00,31.70) 20.00(12.65,29.50) 32.00(22.00,54.00) 35.00(27.00,61.10) 31.00(24.50,53.00)
ALP/U - 17! Mean +SD 71.99 +26.38 78.74 +31.13 64.41 +48.08 90.97 +28.50 96.46 +33.00 85.61 £48.62
Median(IQR) ~ 68.00(56.15,82.00) 69.00(58.00,94.50) 55.40(45.50,70.50) 87.00(72.00,103.88) 91.00(74.00,109.50) 78.00(57.50,90.50)
24 weeks 48 weeks
The indexes of liver functions
HIV(n =392) HIV/HBV(n =50)  HIV/HCV(n=12) HIV(n =352) HIV/HBV(n=44)  HIV/HCV(n=14)
ALT/U - 17! Mean +SD 40.52 +29.89 34.85 £16.01 38.66 £18.25 36.84 £26.26 35.87 £18.55 41.73 £29.89
Median(IQR)  32.50(23.85,49.00) 30.00(24.25,48.00) 31.50(22.30,52.00) 29.80(22.00,43.00) 31.05(23.00,41.40) 31.20(59.30,59.50)
AST/U - 7! Mean +SD 32.84 £18.59 30.98 £10.82 36.40 £24.23 31.45 £32.06 30.42 £12.27 36.05 £29.07
Median(IQR)  28.70(23.25,37.00) 29.00(25.70,34.50) 31.00(20.60,42.50) 27.00(23.00,33.00) 27.00(22.98,36.15) 26.20(16.15,42.75)
Thil/ pwmol - L-! Mean +SD 7.53£2.92 8.95+3.22 7.86+1.94 7.58 £6.11 8.14 +3.43 8.87 +2.44
Median(IQR) 7.20(5.36,9.11) 8.90(6.70,10.89) 8.10(6.83,9.25) 6.90(5.30,8.70) 7.50(5.58,10.88) 9.40(7.28,10.86)
r-GGT/U - -1 Mean +SD 61.03 £81.34 68.04 +148.38 77.79 £113.91 59.44 £89.08 90.70 +281.60 56.30 £41.52
Median(IQR)  38.00(25.00,62.50) 35.00(25.45,54.00) 45.50(28.00,66.00) 36.75(24.70,58.75) 42.50(25.75,56.25) 41.00(22.65,79.25)
ALP/U - L~! Mean +SD 108.29 +39.29 109.77 £37.57 91.85 +28.61 104.96 +37.49 109.59 +32.58 92.05 +£31.09
Median(IQR) 102.00(83.00,126.90) 101.00(84.65,127.35) 88.00(74.00,120.00) 101.00(81.00,122.00) 100.00(82.00,130.50) 86.00(69.50,114.50)
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AST TBIL . r-GGT LJ J& ALP, %iit4% S 0 (F
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HIV/HBV 41 8 # B9 M PR 25, ZE B U7 W 1], A
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XTI EFV ¥ BE B0 25 5 77 A — g s i), {H 3L T
EFV K23 A RRE , #0052 e i 2R3/ o

Tab.5 Associations between plasma EFV concentrations and the indexes of liver functions

Plasma EFV concentrations in week 4
The indexes of

Plasma EFV concentrations in week 24

Plasma EFV concentrations in week 48

(n=378) (n=420) (n=415)
liver functions
r P r P r P

ALT

Baseline -0.124 0.011 -0.129 0. 008

y-GGT

Baseline -0.111 0.023 -0.108 0. 027

24W 0. 096 0. 049

ALP

4W 0. 126 0.015 0. 108 0. 029

24W 0. 104 0.045 0.110 0.025

48W 0.122 0.021 0.114 0.021 0.203 <0.001

Thil

Baseline -0.134 0. 009 -0.097 0. 047 -0.119 0.015

4w -0.118 0. 022 -0.131 0. 007 —-0.223 <0.001

24W -0.168 0.001 -0.171 <0.001

48W -0.177 0. 001 -0. 196 <0.001 -0.222 <0.001
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H A, AR WA 43 HIV/AIDS H8 35 i 2 6E
fLA8P5 5 EFV 259 B A O K RIBFSE . ADF5R
R B IR 43 F T BE AR AL 46 Ar 5 00 25 Wk J3 AR fb A
X AHM R BN T 0.4, )8 T84, H4a k%
B H TR ERTES (G BN, 45 B I RS2 B, iF
FEE N I 25 46 B 5 I ) e 2B AL A8 A R AR S M X I
PRI R B R A R . HAW A IGI7 o 72, &
SRR B E AT BT 0 D RE AR A8 AR =
gl HIV &Ry 35 (H Y R 1B % 3 1 FR,
IEAh 256 R 2Bl 25 25 e b 5 Bl HIV Jg&
e 0o 22 S0 R B, WF 3R A N SR I AR &
BTN EFV A DG REE A28 AU L 3 5 HA A 5% )
ZEApMIAET . W, Rl HIV R4
HIV/HBV 4, HIV/HCV 41 4 34 12.96% ( 53/
409) .19. 15% (9/47) F1 14. 29% (2/14) ff] 3588 iy
Tt i v i B RO R AR 258, TR L, A A
(I B0 AT X AR A EFV [ B 3 72 W0 47 T A
W JCIHAETRTT BIHT 4 J8, 25 WU D ReAE A de brad Lt
TN & A B2 AR, WG TR N B B 0 7 5 Ak
R

TEARWE T, A D8R E PR M BT 24
)8, S B 2RI R IRIT R MU E A 10
AR Hal HIV @R Gu 2] K MNPEAR A 3 A
(M2 BEARTF 1 mg - L™0) AR A IF R 2
Tl e & A AT 4 N, 25 IR a4k K it 2 n) fg,
IR R R R B2 — EH RN B WA 3 A, HIV/
HBV 414 1 £ & i sg 7w i E 2L 3, & W
Wi ak & 2. i RN I R AS (0B i ik £ 3
20 , 32 5 R 1 R 254K D 38 1 1% 3 2ot
T 25 4 0 A 4 ) 3 R A e R 2 R I I IR O B
B0 A 51

RARGEATAFHEVF 2 5 B« O I &1 2 A it 1
X EFV I 244k B A 8 3 52 ), {0 A OB 5% v T 40
AW BB i /D I £ e AL FE BE 4 A8 b, ok itk —
HUE I 5 EFV IR B (W AH G, @2 EFV fff
FH 2 5 R A T H ™ P el 2 d i, R
oA 92 #i(18.62% ) (15 5] (3. 04% ) Fil 1 4
(0.20% ) i A IR RG H B Sk A | B I e A 410 118 452
15 B0 AEASHIF 58 5 R X H AT 78 20 1 i AL PP A,
WOATFE 2 J5 R F 5% v 51 A DG 2% 6% I HI 5 22 45 40
) (DU RGN L) (X 2 BT 3 ) 55
XPECE RS pOE AR IR R B R HEIT RS
T, @RGP A B B D, A B
JE SR 5E B — 20 3 KRS 8 AT AT 40 A
P27 55 2019 4F 7 140 54 54 14 ]

@ilt47 EFV i 24 4 B A ST 58 B, AR () SR i B
a2 IR 245w BR 21, {H A EFV Z7ERERT IR A, B 32
TRFETTIZ B2 0 6] 2 5, A58 B3 52 PR
Bl ik a] R ZE R 25 )5 8 ~20 h, i BEAEBF 9% 3%
W, EFV 2 5 01 K 1k 40 ~ 55 h'*' | 24k il 42 A )
T 8 ~20 h A EFV ¥ AR LR /IN, SR SE
ZER A KT @E A I STk R E L EFV K
T R T 2 2t ] e K o 1 4R T AR 5T
B ML AE - 60 C¥ RN T EAF 0B T 2
AR, TC IR HEBRFEAS A7 T 1] X6 245 P e 1 1 5 ) o
A e B A T R I Y EFV AR R 5L e 5 2
FEH AL ALY 17 38 70 A5 A 19 A% LA G n 25 S a]
Rl

2% Frk , HIV/HBV HIV/HCV #1358 &3 IR
EFV A5k  WRYIE A& S8 W = W 55
N RORUEIG RIG ST 1 A 850, W i £8. 3 19 F 24
HE VAE = R 25 DY, 5 380 2 T 24 6 000 f %5 1) i
FRAERFEF R M N DL S 2547 T 1. [RIET,
VA RS LT X IR EFV 9 805 e Bk T
JFDRE I, AR IR 3 25 % 4
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