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WE: B TRERBEXEE MR (MAFLD) 3 HIV BB RIS XI5 FE R0, FIREWE HIV BRREH X
MAFLD IR BE . FiE MAN2020F4 B—2021 FE 12 A FRNAZHEERIIZHIZ, K BRKXXEMKRIEFREEES
(3TC/EFV/TDF) 75 2567 B REH RS [E)#83d 36 N H B9 HIV B3 161 61, IRIBR S S I MAFLD o ARG B4R (n=42) 53E A RR
FFA (n=119) , WA B FGT7 BB REBERIERETHRE ST, ESDHOITERR WA LRI AREA KK, AR
BITAELERERARN 8., FESHHHITERT R A A L X A Mann-Whitney UL, HRETRIE LR K A
Wilcoxon FF S #4685 . THEURRIAR LR B 8% . B3 FFASAIE MHE L (HSI) MM T A FFEE(ZIU B8 i a2
BRRSATTEMAMAFLD NG, &R 5A7RIMELL, X 36 H 3TC/EFV/TDF &f7 iE BRI T A B & S RETEE
[24.8(23.2 ~25.9) kg/m® vs 25.3(22.8 ~27.7) kg/m?, Z=-2.540,P=0.011] . A ABEEEZ[ (4.0+0.6) mmol/L vs (4.3+0.6) mmol/L,
1=-2.388,P=0.022] . S ZEEEABEREEL0.9(0.8~1.1) mmol/L vs 1.1(0.9~1.2) mmol/L, Z=-2.858,P=0.004] BB 2 & i, f
MAREE[(462.1£101.6) pumol/L vs (383.3£85.2) umol/L,t=4.361,P<0.001 AR TF, 73S 3TC/EFV/TDFIET7 IS, RERS T4
S ARELR, (NS ERREBIENERA GITFEN[25.3(22.8 ~27.7) kg/m’vs 21.6(19.9 ~ 23.4) kg/m?,Z=-5.462,P<
0.001], MM /RER . REEEE Hh=FfF . s EEEEEEE. R EEEAEERE EEH a.CD4 T HERILHITZ
BEX(PED>0.05), b, IERE A AEZEREITE HSI R ZIUBE A R ER , MAFLD S EABE S LLESE 7RI IAE
0 (B 5 54 10.829.5.658, PAES 34 0.001.0.017) ., £5it 36 A 3TC/EFV/TDF 3557 &, & MAFLD A9 HIV &
Fe& MBEKEIG N, KA FH MAFLD B HIV BLEHF A MAFLD IR EIE S
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Abstract: Objective To investigate the impact of metabolic associated fatty liver disease (MAFLD) on metabolic markers in
patients with HIV infection, and to assess the risk of new-onset MAFLD in previously untreated HIV patients. Methods A total of
161 HIV patients who attended the outpatient service of Zhongnan Hospital of Wuhan University from April 2020 to December 2021

were enrolled, and they were treated with the lamivudine/efavirenz/tenofovir disoproxil fumarate (3TC/EFV/TDF) regimen and
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were followed up for more than 36 months. According to the presence or absence of MAFLD, they were divided into MAFLD group
with 42 patients and non-MAFLD group with 119 patients, and metabolic markers were compared between the two groups before
and after treatment. The independent-samples ¢ test was used for comparison of normally distributed continuous data between two
groups, and the paired t-test was used for comparison within each group before and after treatment; the Mann-Whitney U test was
used for comparison of non-normally distributed continuous data between two groups, and the Wilcoxon signed-rank test was used
for comparison within each group before and after treatment; the chi-square test was used for comparison of categorical data
between groups. Hepatic steatosis index (HIS) and Zhejiang University (ZJU) index were used to assess the risk of new-onset
MAFLD after antiretroviral therapy. Results  After 36 months of 3TC/EFV/TDF treatment, the MAFLD group had significant
increases in body mass index (BMI) [24.8 (23.2—25.9) kg/m2 vs 25.3 (22.8—27.7) kg/mz, 7=-2.540, P=0.011], total
cholesterol (TC) (4.0%0.6 mmol/L vs 4.3£0.6 mmol/L., t=—2.388, P=0.022), and high-density lipoprotein cholesterol (HDL-C)
[0.9 (0.8—1.1) mmol/L vs 1.1 (0.9—1.2) mmol/L., Z=-2.858, P=0.004] and a significant reduction in serum uric acid (462.1+
101.6 pmol/L vs 383.3+85.2 wmol/L, t=4.361, P<0.001). There was a significant difference in BMI between the MAFLD group
and the non-MAFLD group after 3TC/EFV/TDF treatment [25.3 (22.8—27.7) kg/m® vs 21.6 (19.9—23.4) kg/m®, Z=-5.462, P<
0.001], while there were no significant differences between the two groups in serum uric acid, TC, triglyceride, HDL-C, low-
density lipoprotein cholesterol, lipoprotein a, and CD4" T cell count (all P >0.05). Furthermore, for the patients in the non-
MAFLD group after treatment, there was a significant increase in the proportion of patients at a high risk of MAFLD based on HSI
and ZJU indices (X2=10.829 and 5.658, P=0.001 and 0.017). Conclusion After 36 months of 3TC/EFV/TDF treatment, there
are increases in blood lipid levels in HIV patients with MAFLD, and there is an increase in the risk of new-onset MAFLD in HIV
patients without MAFLD.
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1.3 ARk e RG2S S 2 (HST Ry ok 2
15 50 (Z)U 45 %0 W MAFLD &5 XU A #E . HSI=8 x
(ALT/AST) + B AR FTEFEE(BMD) (+2, iR 4ot +2, 1
ARG ) , Hodr HSI>36 24 il MAFLD & f& A BEFx
WS ZJU 48 %0 =BMI (kg/m®) + 25 J& i1 8% (mmol/L) +TG
(mmol/L)+3 x ALT(U/L)/AST(U/L) (+2, i 4o i)™
LA ZJU 55038 Tl MAFLD &5 fi ARz 1

fe VR R I RE SE SC o I PR R ¥k BE >420.0 pmol/L.
BMI>24.0 kg/m* i Jy#8 5 , 18.5 ~ 23.9 kg/m* M N IEH ,
<18.5 kg/m® R Ry M4 o A A o IR (1) YR 4 R >
140 mmHg F1/5% &7 7K JE>90 mm Hg; (2) BEAE B #5132 B s
ML o BEIRIE - (1B ILZT 2R 11>6.5% ; (2) 25 1 1B >
7.0 mmol/L, s FEHLIMAE=>11.1 mmol/L; (3) BEA: RS Wt
BE PRI
1.4 “itso % (Ui SPSS 25.0 8Bk T 401240 HT
TE 30 B3 OB whs 601, PRALIA] He %5 2% F R 2R
K, A NSRS LEBCR RO e K . AR IEA /A Y
T8 R M (Pys ~ Pog) e, P 41 1] b 488 R A Mann-
Whitney U K5, 2H NG T7 1S HEBCR ] Wilcoxon A5 Bk
Ko THECRORHALIR LECR I P RS . P<0.05 BERA
giteEE L

2 # R

21— W 482 WA HIV IR F Bk} HEBR
K i thBE T FFIR YT ) 92 91 A2z 37 HAth b a0t 4% 5
WG BEIR YT R 229 B, FL g A 161 i B HE {E ] 3TC/
EFV/TDF #4750 5 sk 820697, B2 D422 36 1~ H
BEDTHY . P g 4 42 1), AR RS R 4L 119 1]
PR 2 A6 P03 5 SR FE IR YT T BMILL IR AR L TC F1 TG
HA, 22 5 it (P IEI<0.05) (% 1)

22 WMABFLF AW ERMMLIBFLBMIN T JE
U T2 B2 1697 I, BMIL TC \HDL-C & CD4 " 41 Jifd -4
BRI, R FRAK IR R I, 2 RIS A Geit 2
HL(PIHY<0.05) s AERR I AL RYT S . BMLLTC TG
HDL-C 1 CD4" 41 1 H5U e B4 Y38 T, ifi R R /K - 44 9k
LNRE, =SSR SFE L (P{E<0.05) (5R2).,

TEFZ 32 B30 % SR TR IR T A, R W 20 S5 R AR 1 I
Ay A 28 11 F 47 1455 R IR IR INCAE 12 Wibr i . 422
3% 3TC/EFV/TDF 3697 i , PR 4H I JR B8 7K ~F- K 5 bR R LA
R O BRI AT W R R (P{E34<0.05) (23 4) .
2.3 H:% 3TC/EFV/TDF 4 75 J& 7 20 % % AR A8 % 35 47 &
BMI ¢4 e#x X452 36 4~ A 3TC/EFV/TDF 697 I IR Wi BT

F1 WABRFETI—MREREER
Table 1 Comparison of general data between the two groups of patients before treatment

i H NEWI AT (n=42) AENRIE I (n=119) SiHE P1H
H (%) ] 41(97.6) 110(92.4) X=1431 0.232
R (%) ] X'=0.223 0.895

18 ~40 % 31(73.8) 90(75.6)

41 ~ 60 % 9(21.4) 22(18.5)

>60 % 2(4.8) 7(5.9)
HIV gz A2 [ 4] (%) ] X'=3.616 0.306

[FIMEHEAT 32(76.2) 91(76.5)

SEPEALHE 8(19.0) 27(22.7)

Ik 1(2.4) 0(0.0)

N 1(2.4) 1(0.8)
S I AR FE B PR R (49 (%)

WA 13(31.0) 42(35.3) x'=0.260 0.610

R I 5(11.9) 5(4.2) X'=3.162 0.075

BEIRI 1(2.4) 3(2.5) X*=0.003 0.960
HBsAg B[ 6 (%) ] 2(4.8) 9(7.6) x'=0.383 0.536
BMI(kg/m?) 24.8(23.2~25.9) 20.6(19.4 ~22.3) 7=-17.580 <0.001
MM PR PR (pumol/L) 462.1£101.6 394.0+104.6 1=3.651 <0.001
TC(mmol/L) 4.0+0.6 3.7+0.8 1=2.033 0.044
TG (mmol/L) 1.4(0.8 ~2.0) 1.0(0.7~1.3) Z=-3215 0.001
HDL-C(mmol/L) 0.9(0.8~1.1) 1.0(0.8~1.1) 7=-0.027 0.978
LDL-C(mmol/L) 2.4+0.5 2.3+0.7 1=1.034 0.303
Lp(a)(mg/L) 70.0(39.6 ~ 158.0) 68.8(46.7 ~ 147.3) 7=-0.493 0.622
CD4" (cells/mm®) 318(228 ~ 464) 267(152 ~390) Z=-1.551 0.121
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Table 2 Comparison of metabolic indexes before and after
treatment in two groups of patients
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Table 3 Changes of serum uric acid in HI'V-infected with

Fabr ST (n=42)  AENSHTHF4E (n=119) hyperuricemia after receiving antiretroviral therapy
BMI(kg/m*®) BTzt NEWiFF2H (n=28) AENB W T4 (n=47)
Br824 24.8(23.2~25.9) 20.7+1.9 Il PR (pmol/L)
iRIT 36 1 H 25.3(22.8~27.7) 21.8+2.5 gk 490.7(433.5 ~532.6) 463.7(436.3 ~499.8)
GLitHa Z=-2.540 1=-6.837 HIT36NH 377.4(319.2~432.3) 377.1(322.6 ~ 450.6)
P1H 0.011 <0.001 ZAi —4.299 -5.191
1 PRI (pmol/L.) P <0.001 <0.001
Feek 462.1+101.6 394.0+104.6
BT 36 4 A 383.3485.2 357.4+90.5 ®4 FABRFRTARERBEEELOINEY
553 (=4.361 1=3315 Table 4 Changes in the proportion of patients with high
P <0.001 0.001 uric acid before and after treatment in the two groups
TC(mmol/L) i H g L BIF36NH ME P
Fog 4.0+0.6 3.74+0.8 B RFLLL (%) ] 42 9.333 0.002
AY7 36 A 43406 42408 PR 2>420.0 pumol/L 28(66.7) 14(33.3)
i 1=—-2.388 =—7.218 IR R<420.0 pmol/L 14(33.3) 28(66.7)
P{E 0.022 <0.001 AERMI 4L Bl(%)] 119 7.844 0.005
TG (mmol/L) 1L JREZ>420.0 pmol/L 47(39.5) 27(22.7)
Lk 1.4(0.8 ~2.0) 1.1+0.4 M. IR AZ<420.0 pmol/L 72(60.5) 92(77.3)
1h7 361 1.4(0.9~2.0) 1.3+0.7 . o ]
i 7=—0.544 = 3,366 2.4 AERSW TR B F A% 36 A A 3TC/EFV/TDF % 45 )&
P 0.586 0.001 # KX MAFLD #9 R & 4%3Z 36 1~ H 3TC/EFV/TDF iR ¥7
HDL-C(mmol/L) J& AR RS W T 28 B8 2 HST & i BA S i (P<0.001)
e 000811 1008 ~1.1) MAFLD #56 A BT LA G (P=0.001). MeAh, B
fiyr36 1A 1.1(0.9~1.2) L1(1.0~1.3) IR ZJU BB A I B (P<0.001) . LS MAFLD 25
Gt 7=-2.858 7=-5.832 RIr)a 2JU 15 R N(P<0.001),7 I
P 0.004 <0.001 fE NBES et A B B3 (P=0.017)(5£5) .
LDL-C(mmol/L) an
ek 24405 2.340.7 3 g
YEYT 364~ 2.4+0. 2.4+0.7 . N N
et e e LV e 0 P /R ) 28 430 s 424 0
L ——VU. —1.
P,rﬁ 0912 0274 mﬂgﬁéu@ﬁjﬁﬁ%‘%o ﬁUﬁn,Sun%‘mJXd‘z 343 ,fﬁlj HIV,}E{C
Lp(a)(mg/L) YeF bty 48 J8 , & BRRLR R % Lo w) At R A e
ek 70.0(39.6 ~ 158.0)  68.8(46.7 ~ 147.3) W 2 Ty 5 4 =5 TS AH He F 3TC/EFV/TDF , E A7 B i 488
L) N - - PN .
;ﬁfg A 62-“232-‘8 211;‘9-“ 53-4‘Z 39-‘1 7:9‘”’ LG 5228 IR 3 57— T ot RO 0 e 432 % 5 00 4 5
2192 =-0. =L D : Y y
pL{E 0.827 0.086 Y HIV B Ye 35 55 TR R =F (B2 5 B 40 o1 570 ) 36 97 B9 A
CD4" (cells/mm®) TR, P B 353697 5 B B R | i A K-
MLk 318(228 ~ 464) 286+189 BRI R 225 HORBESE N AT S S L, Ye et
H77 361 510(339 ~ 724) 4734229 W SR T YA A R O 9 F 25 05 % 3TC/EFV/
S an(c] Z=-5.008 1=-10.543 A S S IR K ] .
TDF, HEHEWIIE HIV BGL & o8 AHE DLk G oAt 2
P <0.001 <0.001

20 5 31 & 05 BT 41 52 3% /9 BMI, IfiL JR B2 . TC.. TG .HDL-C .
LDL-C.Lp(a) #1 CD4" 4l M3+ 47 b A, 45 2R R X
BMI 22 5% A 4 it 24 7 X [25.3(22.8 ~ 27.7) kg/m® vs 21.6
(19.9 ~ 23.4) keg/m*, Z=-5.462,P<0.001 ] , H-4x 4545 2% 5+
HHGeEE L (PIEY>0.05) (%£2).

RIGU A SRR FE 2 B T3

Wang % F 58 R , Toib 432 L ve B 5/ 08 ih
TR/ P9 B 5 VA 5 38 2 3TC/EFV/TDF , HIV &L F 78R
I 48 J& I I MG K R 6 B B 2% 5 5 1 Liu 251 Bi 5
144 R P WF 5 K B, HIV B GL 35 35232 3TC/EFV/TDF {6 Y7
J& , TG .\ TC FHDL-C 7K 320 i Tt =7 , H =5 IR [ Bt L AE 5
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Table 5 Risk of new-onset nonalcoholic fatty liver disease after 36 months of 3TC/EFV/TDF treatment in non-MAFLD patients

WiH etk RIT 361 A ESRARIE) Py
HSI 27.95(25.47 ~ 30.38) 30.08(27.84 ~ 33.96) 7=-4.667 <0.001
HS15326 [ 191(%) ] X'=10.829 0.001
<36 115(96.6) 100(84.0)
>36 4(3.4) 19(16.0)
ZJU 485K 30.35(28.78 ~ 32.85) 31.31(29.50 ~ 33.92) 7=-9.467 <0.001
ZIUFEHU 2 91(%) ] Y'=5.658 0.017
<38 118(99.2) 111(93.3)
>38 1(0.8) 8(6.7)

I 285 i P M T v Yl = R I ) A E
W BN, 5AE 5 AR AR 2 HIV B #4520
I7 )5 BTG TC /K34 Jin i) B A AHAF , 3TC/EFV/TDF X
LG A5 M AT RETR 24K A st 18] GRR e 148 ) A BER B .
EFV J&AHIE 5Tt i % 57 75 25 W 41 6 1) 2
3, FERT S OS2t X2 AR I 375 5 e AL i i A
MM At (B4 TE BB, ABFSEh 3TC/EFV/TDR
AT B S 38 AR R B 4 1TV G35 TC TG /K, e &
JF MAFLD 1Y HIV &G4 & P AU i TC 7K -, R WL TG 7K

T 96 €8 08 HIV B e % 6 T A 8 B 5L i
MAFLD 58P C R % V) . AW A P16 HIV
JRYL F MAFLD &R 3Rk 26.1%(42/161) , 5 BEART 5T 41
T 199034 HIV B GL % rh MAFLD 4 HR % 25.2% ~ 29.8%
FRAE ST, e W AR 0 T 28 08 HIV IR 35 7 1 I
() H B[R] {5, MAFLD 5 HIV & 10 = 5L A %)
X F . ML T RS I MAFLD f9 HIV & 4§« % , & IF
MAFLD () HIV 4L 4 BMI, [fiL K | 25 B 1 8% & (i g 7K 7

O IR X TL S SRS AR
3L R HIV B F KA A7 . Yendewa %5 BF ¢ &
PR, 783 i HIV YL & v, 14.6% ) 8 34 6] i) 4 JF
MAFLD, Horfr 173 45 TR 44k 3R B . 5 — TR A4l [l i 4
W58, M T R 4 JF MAFLD B HIV R &, &5
MAFLD [ HIV Jg e 25 HA B3y A9 RO I 5 4 A it
LA P S 2 KR . AR BFSE A 9 MAFLD f) HIV g
P B 207 IR TCACE W B, 3875 B S AN R0
I ARG A 2 XU o

Meng 25 SITFFE 6 ), w5 /K S BMI A8 11l S
ST MAFLD B2 ST fa B R 2= o A5 b, AR R 7
232 3TC/EFV/TDF IG5 J5 BMITC TG ¥ BH & 38 i,
P& HIV B 545 52 PO 3 3 S #0097 ) 10 B A AR5
ZEEL AT RERG BT & MAFLD (1 XU

AN, ASHFSE 8 1 HST A ZJU $8 BOEAL 9136 ARG 5
FF2H HIV J8e 2 35 & MAFLD B9 XU , 2 30 9 A 7 7 ik
o 1 2 XU B & MAFLD B3 A B0 B 4523677 36 4
UG H8] BAEIN . Navarro 251 BFFE X5t 4 798 1] HIV &
FEATITAL , & 1 461 1] (30.5% ) HSI>36 5 Chew 252
FEAA 662 5] HIV Jgk e 3, Horh HSI>36 & 382 14 (58% ) ,
Y0 5w T AT W8 HIV SR % ( MAFLD % %
e L, HIV L 1252 3TC/EFV/TDR 1697 fe , 2=/
36 H AT 1 IR IEHR M HE A A JCHT & MAFLD , 1) )2
BMI . IfiL i 57 & A4 HTV Jgkge A B .

VR ERAC I 7 1, AHIFSE K B TC IS & 75 A I MAFLD,
P52 36 4~ H 3TC/EFV/TDF 3697 Ji , B3 DR R 7K B IR
1% >420 pmol/L i AR i b 354015 B G B, A0 45 7 Sk
28 i IR R 7K SF->420 wmol/L 1 H 2, b 45 S 5 BE A Liu
2l IR R — 3, R Fe 45 58 WK , 332 3TC/EFV/TDF
IRTT G I = PRI MRE AN & 43 b TR 3 . R AT
RESE IR REAS AR BR T 0 M 3, BREAS i A/
(n=61) . BLAL, Lee %2 BEFEIN N , i FH TDF 7T 8 2 4
TS Sty B /INAE ) R A 11 AU, 2 T 73 A AP R R IS
{15 7F 75 #0942 , NSS(NAFL Screening Score ) 1 1 {i F] Ifi.
VR 2 25 b T 0 7 P 9 2 IR 22 S PR A 7
PEAL HIV e 325 7] fE 23 32 81 TDF B I ifi JR R 5% 1 A
T,

AR FAAEAE—E MR IR . w5, = B IRYT
Ji Z A TR A OBk . LR AR IR REAS B R
AN, BARVS B H2ER 2577 %8 . IR, ROk B A
B2 BT e SR 2 T R Y R AR s — 2P
5% o

IBEERE: AR FTET20235F 11 A29 8 Z2H K%
KEPHERMIEERSFI, 5 1646 2023266K
FTANBEEH BT mERES.
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