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TR ) =R B e e X IR & SRR AR kKR (TDF) R CHB 354k 1 278 4, Hc A AN
HEBAREDR TS 197 61l CHB SR & IR YR, A dmxt HEZl (143 1)) Sl (54 61) o FLARPILLB S AO4EIS . 1
BIE (BEULE . BEIRIG ) . JELRA3E 1 /INRIEL R (eGFR) . BMI, SR 2 RIZ K Z logistic [l IR AMHE
1] TDF 3:3( CHB B #H i sl E . £ -F BHhdsEst . &30 mE el m X IR, JE28 eGFR LX)
M4l (P¥<<0.01) . B[N logistic /MM /R, 4Rl . MIME ., 32k eGFR 5 TDF FEE#ifif X% (P<0.01) ;
Z [H % logistic 43 H71 B /R, kK (OR=1.98, P=0.002) . fFlfilE (OR=3.94, P=0.001) . %4k eGFR fik (OR=
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Ay <40 2 CHB 51 5.62 5 (OR=5.62, P=0.001 ) . %+ 'BIREMEIE TDF # WA R 2 —, ik =60 % |
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High-risk factors of renal injury induced by tenofovir
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[ Abstract ]| Objective To analyze the high-risk factors of renal injury induced by tenofovir in population with
chronic hepatitis B (CHB), so as to guide the rational use of tenofovir in clinical practice. Methods A total of 1 278 CHB
patients who took tenofovir disoproxil fumarate (TDF) tablets in Anting Branch of The Third Affiliated Hospital of Naval
Medical University (Second Military Medical University) from May 23, 2017 to Sep. 30, 2020 were selected by the Rbase
rational usage of drugs intranet system. According to the inclusion and exclusion criteria, a total of 197 CHB patients
were enrolled, including 143 in control group and 54 in renal injury group. The age, gender, comorbidities (hypertension
and diabetes), baseline estimated glomerular filtration rate (¢GFR) and body mass index (BMI) of patients between the 2
groups were compared. Univariate and multivariate logistic regression models were used to analyze the high-risk factors
of renal injury in CHB patients caused by TDF. Results The average age and the proportion of hypertension in the renal
injury group were higher than those in the control group, and the baseline eGFR was lower than that in the control group
(all P<<0.01). Univariate logistic analysis showed that age, hypertension, and baseline eGFR were related to renal injury indued
by TDF (all P<<0.01). Multivariate logistic analysis showed that older age (odds ratio [OR] =1.98, P=0.002), hypertension
(OR=3.94, P=0.001) and lower baseline eGFR (OR=0.93, P<<0.001) were independent risk factors for renal injury induced by
TDEF. After taking TDF, the risk of renal injury in CHB patients aged =60 years was 5.62 times of that in CHB patients aged <<40
years (OR=5.62, P=0.001). Conclusion Renal function impairment is one of the common adverse reactions of TDF. CHB patients
aged =60 years, with hypertension and low baseline eGFR are more likely to suffer from renal injury after taking TDF.
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MM ZHIBF 4 (chronic hepatitis B, CHB ) J&
— oo DL A SRR, A A SR T P Y A %
i, HAF SRR RS . U AE, i
Aoty . LS R E R B, B0 B
W] R Y . WHO fliit, e ttFA T
4 35% (#52.5742) BI T HBV * , FkEH HBV
S NELL) BRI AR 1732 .

Bt A 5 (tenofovir ) 8 MV K T JIE AF 5 Py
2> ( Asian Pacific Association for the Study of the
Liver, APASL) & E T iF ot th < ( American
Association for the Study of Liver Diseases,
AASLD) #E 1%}y CHB I — 2 iy H 251 . %
[ FDA T 2001 474t v w55 R 5 v 4 5 L Wk 1R
( tenofovir disoproxil fumarate, TDF ) T HIV &#L,
2008 4 XAt EZ 25 n] I TR HBV 2. 7Edk[H,
TDF 520 HIV B HNR YT 259 T 2013 AFR AL v
b, YR NS T AR (12 5 D)
N\ CHB BY6T o

TDF {E R A% B RIS S sk gkl ), 5 H
Az 2RI AH LG, 06 HBY BYRCR A Bk
g I A B LR 2 K psh, TDF B R
() P 2 PRI 2446 e, A S T 2 P e e, 0 R
AEE Dy P 250, X 2 25t 25 s i Roa T
A RO, B HARIEE SIS A, 32T
Fate e o L TRTAY I BRBESE R, TDE M
IR RIS A2 P — P Ase e, R AN R O M SR A A1
H#%. Hili T CHB B R H I, B/ 2
Nk 25%), H TDF £ 15 75 76 AR A 38 L B e
TR, BEE 2GR IR A T2 AREIS 2, A
b B TE ] TDF JEAH5E W /Nsk B % (estimated
glomerular filtration rate, eGFR) F [, B /N4
WHt. 2B EEAEHE G A IESEARFZ
WL A RIESE K B TDF S0 B S0 T e 5 | & Lk
PRTEIE, M S ECE N S fE G, I B
PER— R BTN E A . MR 2 %% TDF 5
WGHLE], SEA BT TDF S8 451 i fa A
2, HARXCHIE ZAEE S HIV B A rh kg7 1)
R E HBV B M rh 5 HABAZ AU T i f
HeEgE

AW R G AR R (5 4 KB KR
2 5 MR B B Wi CHB BB 4R rh i AL 35,
I 42017 455 H 23 H £ 2020 459 H 30 H Ik

JH TDF (1% 1112 FIAE Bt 8 4405 1 B, LA eGFR
6B 0 25 T W BB 0 D) e AR AR
HEL N F DIREFE AR W R R, 34T CHB R34 iRk
JH TDF J5 &4 Bt i m el &=, Rl RS HAl
Mz Ht=%

1 #RFFE

1.1 FH&E HH Rbase B B 4 B 25 P W £
Gike R F) 2017 4E 5 A 23 H A 2020 4F 9 A 30 HAE
WMEEERE (B FERY) =B ER %5
B X IR 1 TDF F 477 CHB fh 5%, k1 278 4l
IR A SHEERFRIE, 197 9] CHB &M AN,
FLHE X RRZH 143 B RN B AG 4L 54 191, A9 ABRAE
(1) BFEIERFFA (121 AR PG+ RS (2019
AERR) ) UV CHB B W bR (2) I R ER
S, (3) AR 2KEIR=3AH B TRk
I (eGFR) %553, 'BHifhdif 2/ 2 Ik eGFR TF#
M 20%. HEBRARE: (1) BEEEAA BN,
(2) 3 3 H Wz BA B IE i Diaen 259
1RIT, G RH E E T RRE
WA ERGEH TR PR RGN R
DIT%ER. (1) ANF2E5eRk: afgass . PR,
S RESE, (2) R mEE . b
PRIGAEBIRE L. (3) PURdiRIT . IR
i ) HABIRYY HBV B9 259, (4) eGFR: R
FH 546 B IR IR 2 B F 98 A 2 (the Modification
of Diet in Renal Disease equation, MDRD Az ) it
# eGFR, Bl eGFR [mL/ (min * 1.73m*) ] =186X
[ ALEF (mg/dL) ] 7V [4E# (%) ] 70X
(0742 (ZctE) ] o
1.2 oatkef ST 2 KB YEER T eGFR
N TIEWHZZMEFR[90 mL/ (min * 1.73 m*) |
A ShBE T FFR (135 mL/ (min* 1.73 m*) ] 2
], Bii4l: eGFR HIEH S % FFAE 90 mL/
(min* 1.73 m*) PA'F, 52 KA eGFR R4 48
it 20% HAS 2 IR TIEH 2% T IR,
1.3 F#MAGE2AaE P EEZR SRS
2 fir J& B WE s /5 BT i 48 1Y (Kidney Disease
Outcomes Quality Initiative, K/DOQI ) T AEZH i1
K/DOQI $5 B H & T84 B e rr) o3 Wbt o34 3 .
IR P45, eGFR y 60~89 mL/ (min * 1.73 m’) ;
HHEE 5, eGFR 4 30~59 mL/ (min « 1.73 m’) ;
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R F 45, eGFR<30mL/ (min* 1.73 m?) .

1.4 %itsaz i Excel 2010 1 SPSS 26.0 %k
P TR BN G 24 00T o W IS A T
ORI X s Fon, PIALIA] FLFCR FH A ST AR A ¢ K
5; AR IES N I THE ORI L (FE1] ) R,
P ZH [E] e 3 K ) Mann-Whitney U K56 31400 k)
PLGIBOR E B oR, P4 Ia] F R o7 K o
T PR 22 43 B7 5% logistic A1 IH 43477, 56 M pH 25
ST L P<<0.1 WA &, G IRIRMGEIT % E
SO AR AR A £ I logistic [B1 VAR, A3 BT o
TDF %3 CHB 2 & B s ia = . K
(a) 24 0.05,

2 & B

21 AKRE oA gy A 197 4 CHB & #,
B 171 B (86.8% ) . 2 26 i (13.2%) , 4F %
H27~79 (54.9+10.5) %, Hpxl R4 143 #,
B 124 ) (86.7% ) . 2 19 fi] (13.3%) , 4F i}
9 27~79 (53.5+10.2) %5 B 45 45 4 54 1,

B 47 6] (87.0%) . & 74 (13.0%) , 4F &N
39~76 (59.1+10.1) %, &, o, EEH #0595
M 90.7% (4951 ) . 7.4% (44)) . 1.9% (1)) .
WA — MR AT 45 R WoR, B P 4R E AR
W A I s e B TR R (P<<0.01)

2k eGFRIE T X R4 (P<<0.01) 5 P4,

BEPRME . K BMI ( <18.5 kg/m®) % i 25
SR G R (P¥>005) . W1,

22 ¥ PHFE logistic @A 5 H KAl RERY G IR R
PESI (B =1, £=0) . il (GELTR) | mIiE
(=1, =0) . Hilxm (=1, T=0) .
2% eGFR (GE4:75 ) | i (% BMI (<185 kg/m’)
(ZE=1, /=0), 5 EELAEEHG (=1,
H=0) HATHHZE logistic AT, 455 BR,

AE#S (OR=1.06, 95% CI1.02~1.09, P=0.001) .
I ( OR=2.58, 95% CI 1.35~4.92, P=0.004 ) .
2k eGFR AL (OR=0.94, 95% C10.92~0.97, P<
0.001) 5 ik F TDF G Y7 1Y) CHB [ 34 & A4 B i1
AKX

®1 MARRABERERSHEEZEFREBE RIS

FEAE X BRZH N=143 B N=>54 GiiHE PIH

AEWE/ % xEs 53.54+10.2 59.1410.1 1=20.67  <0.001
PR, n (%) 2 =0.04 0.952

B 124 (86.7) 47 (87.0)

'S 19 (13.3) 7(13.0)
I, 7 (%) 40 (28.0) 26 (48.1) =716 0.007
BRI, n (%) 14 (9.8) 5(9.3) £=0.01 0.910
BMI<18.5 kg*m 7, 1 (%) 19 (13.3) 6 (11.1) 27=0.17 0.682

H4k eGFR/[mLemin '+(1.73 m®) '], gk (FE )

115.35(90.96~133.36) 102.36 (86.71~115.23) Z=—5.41

<<0.001

BMI: /K 1555 ; e GFR : Al 35 /N BRI %

2.3 % B % logistic 1 )2 5 47 ¥ HIA & logistic
mIH 387 h P<<0.1 (Y H A2 0 A Z I & logistic [7]
H 8T (O e 254 #E A KR 0.05, S & K 1
40.10) , ZiREIR, FIRK (OR=1.98, 95% CI
1.65~17.32, P=0.002) . &IfF&EILE (OR=3.94,
95% CI 1.80~8.64, P=0.001) . %t 2k eGFR ik
(OR=0.93, 95% CI0.90~0.96, P<<0.001) & TDF
T CHB & FHifn ry i ik 2 . iR AE I
BB <40, 40~49, 50~59, =60 S 4, X
RIS <40 & R R, H 4R =60 % 1) CHB
S8 IR A TDF Ji5 % A B 40 00 0 XURS: S AF 18 <40 %7
CHB #4411 5.62f% ( OR=5.62, 95% CI1.92~34.42,
P=0.001), 1M1 40~49 % (OR=1.68, 95% CI 0.24~
11.65, P=0.83) . 50~59 % (OR=2.48, 95% CI

0.40~15.24, P=0.12) Y5 KA B0 0 X%
FEAHE N

3 3 it

CHB JE—F' i HBV &L 5| i 41 81
W, WARVEAT . ARUNIRTTY, B Ao
ek, HEFEOFEACST R, ™5 R A
firf@hE. TDF fEh—FopiibumsE iy, a2
HEME AR e, B —aE Bt SEEG
TN K PR Y A e SRR = W ) [/ G
HEGLEE R A ARHITE HBV B 4 58 iR
RNk TDF FEBE 45 (eGFR T ) e RTE

AR SR BoR, 4Ei 5 TDF 38U 305 1)
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RABYIMK, 5HALSEEAE HIV AR T8 45
SO0 AT RERIHLE BN ER S BN R
AERE S N & AR AL AN 2SR, Bl S B DR A HETE D g
FFUG 2 R, B IR BB T D . eGFR &
REAS, DRG0 1 1 DL A 2 A R TP 2 5
B MAERS 4l 25 e mT UL, 4R =60 % () CHB &
F M FH TDF J& 30 B e 47 10 JRURS: S 4F 1y <40 %
BEM 5.62 1%,

fFF 7% 2% B L 26 eGFR 1% /& HIV 2% e A B Al
TDF SEE MGG ZE Y . RS
IRBFITAE R 5, 4k eGFR XA CHB B TER
JHl TDF J& 38 5 th B #2453

P 2 A5 S TDF 53505 101407 14 5 1 PR 3 AE S
HR AR H AR B — T X HBV AR R AF
SO S BER ML, Y5 TDF 51 % B i
Joo s (BB HIV 835 19 2 THF T % B, 4ok
8% I F TDF J& % B 3 g XU i s ) L A
WFoE 45 R 8ok, TESIS CHB 3% Ik T TDF fir §:8k
BB IC e, 5 EHT A HBV B A BE b BiF 78 Xt
G2 R A B, ARSI A R R,
KT PRI N TDF S 305 40 (10 i f I 2 it 75
P REEAR R — 5T .

WEIRIG . o IR SRS 5 CHB —HE, i
H R IE BRI R 259, I H r] RE 2[R R
2 R E25%, 2058 AR SR . I
JEREREAR B SECE R R O AR
5% ki = UL 2 TDF S 2B W a1 &, &
A 5 IUE A CHB 35 A TDF J& i BB 5400 XL
W6 2 A BB I SR 10 3.94 1%, ARBFSE 45 B oR
AR R S5 TDF S80S S8k, i+ 197 #
CHB & & IR 19 ] (9.6% ) , Sk
AW BER D, B —E R

AR IETE K BMI ( <18.5 kg/m®) (1 HIV &
# A TDF J& %A B 305 i e o o s 12 A
F37F CHB (B3 P AR A IK BMI ( <18.5 kg/m®) &5
TDF 5| & B0 AH G

Zx L Rrik, B Dhiedil 3 & TDF Ui U 5201 iy
WA RN Z—, AR BRI =60 4 |
B I . FEZE eGFR G J& TDF 76 CHB &
SECE B ST fER N 2 . 7E Jafari 25 7 BOBFSE
b B S BB R e R A A R R
F ., LM AIUEFAE, AT R BB > AR 50T X

SERZE ARG L L /NREAR B [T
SRR, BERKNFEAEE, SRR HA
TR AFEA AT K W R fe s, DIE 2w, &
NI 53 B N HBV Jgse A AR TDF J5 A& A= 46
(LNTEYEAES

XFAEEERE (Fik=60 % . A Ml
JE. K4k eGFRAK ) Y CHB 2, # iU &
% ] TDF, A5 ik FH 76 i3 FH TDF 2Z i 6 6 B 1)
REEATIPARL, M 09 6] 25 U1 W eGFR , DA Sy i
3% F 24570 i iR AR T 2 AR S L IR
Ui, 20 RE 2L A VI OGS AR D RE,
U Ko s I 59 i R 2R A A, LABH 1k H B T gt
— DR, RO KA

(& % k]

[1]  PAPATHEODORIDIS G V, DALEKOS G N, IDILMAN R,
SYPSA V, VAN BOEMMEL F, BUTI M, et al. Similar
risk of hepatocellular carcinoma during long-term
entecavir or tenofovir therapy in Caucasian patients with
chronic hepatitis B[J].J Hepatol, 2020, 73: 1037-1045.

[2]  MEGAHED F A K, ZHOU X, SUN P. The interactions
between HBV and the innate immunity of hepatocytes[ J/OL ].
Viruses, 2020, 12: E285. DOI: 10.3390/v12030285.

[3]  CHENS,LIJ, WANG D, FUNG H, WONG LY, ZHAO L.
The hepatitis B epidemic in China should receive
more attention[J/OL]. Lancet, 2018, 391: 1572. DOI:
10.1016/S0140-6736(18)30499-9.

[4] SARINSK,KUMAR M, LAU G K, ABBAS Z, CHAN
H L, CHEN C J, et al. Asian-Pacific clinical practice
guidelines on the management of hepatitis B: a 2015
update[J]. Hepatol Int, 2016, 10: 1-98.

[5] ZELEKE E D, ASSEFA D G, JOSEPH M, BEKELE D,
TESFAHUNEI H A, GETACHEW E, et al. Tenofovir
disoproxil fumarate for prevention of mother-to-child
transmission of hepatitis B virus: a systematic review
and meta-analysis of randomised control trials[J]. Rev
Med Virol, 2021, 31: 1-16.

[6] JEONHJ, JUNG S W, PARK N H, YANG Y, NOH J H,
AHN J S, et al. Efficacy of tenofovir-based rescue
therapy for chronic hepatitis B patients with resistance
to lamivudine and entecavir[J]. Clin Mol Hepatol, 2017,
23:230-238.

[7]  TERRAULT N A, BZOWEJ N H, CHANG K M,
HWANG J P, JONAS M M, MURAD M H, et al. AASLD
guidelines for treatment of chronic hepatitis B[J].
Hepatology, 2016, 63: 261-283.

[8] NISHIJIMA T, GATANAGA H, OKA S. Tenofovir

nephrotoxicity among Asians living with HIV: review of



O R SRR B e R I

° 1205 -

[10]

[11]

[12]

[13]

[14]

[15]

the literature[J]. Glob Health Med, 2019, 1: 88-94.
ALFANO G, GUARALDI G, FONTANA F, BELLASI A,
CAPPELLI G. Therapeutic management of HIV-infected
patients with chronic kidney disease[J]. J Nephrol,
2020, 33: 699-713.

LAPADULA G, BERNASCONI D P, CASARI S,
MAGGIOLO F, CAUDA R, DI PIETRO M, et al. Risk
of chronic kidney disease among patients developing
mild renal impairment during tenofovir-containing
antiretroviral treatment[J/OL]. PLoS One, 2016, 11:
¢0162320. DOI: 10.1371/journal.pone.0162320.
CRISTELLI M P, TRULLAS J C, COFAN F, RICO N,
MANZARDO C, AMBROSIONI J, et al. Prevalence
and risk factors of mild chronic renal failure in HIV-
infected patients: influence of female gender and
antiretroviral therapy[]]. Braz J Infect Dis, 2018, 22:
193-201.

MOCROFT A, LUNDGREN J D, ROSS M, LAW M,
REISS P, KIRK O, et al. Development and validation of
a risk score for chronic kidney disease in HIV infection
using prospective cohort data from the D:A:D study[J/OL].
PLoS Med, 2015, 12: ¢1001809. DOI: 10.1371/journal.
pmed.1001809.

ASSARAM S, MASHAMBA-THOMPSON T P,
MAGULA N P. Risk factors and co-morbidities
associated with changes in renal function among
antiretroviral treatment-naive adults in South Africa:
a chart review[J/OL]. South Afr J HIV Med, 2018, 19:
770. DOI: 10.4102/sajhivmed.v19i1.770.

VENTER W D F, FABIAN J, FELDMAN C. An
overview of tenofovir and renal disease for the HIV-
treating clinician[J/OL]. South Afr J HIV Med, 2018,
19: 817. DOI: 10.4102/sajhivmed.v19i1.817.

PARK J, JUNG K S, LEE H W, KIM B K, KIM S U,

[16]

[17]

[18]

[19]

[20]

(21]

[22]

KIM DY, et al. Effects of entecavir and tenofovir on
renal function in patients with hepatitis B virus-related
compensated and decompensated cirrhosis[J]. Gut
Liver, 2017, 11: 828-834.
AR ER S 2 B S o 2, AR IR R S T 2
1Bk AT S B iA TR (2019 4EREDLT]. I R AR
Z47,2019,35:2648-2669.
SAMUELS R, BAYERRI C R, SAYER J A, PRICE D A,
PAYNE B A I. Tenofovir disoproxil fumarate-associated
renal tubular dysfunction: noninvasive assessment of
mitochondrial injury[J]. AIDS, 2017, 31: 1297-1301.
MTISI T J, NDHLOVU C E, MAPONGA C C, MORSE
G D. Tenofovir-associated kidney disease in Africans:
a systematic review[J/OL]. AIDS Res Ther, 2019, 16:
12. DOI: 10.1186/s12981-019-0227-1.
PERAZELLA M A. Drug-induced acute kidney injury:
diverse mechanisms of tubular injury[J]. Curr Opin Crit
Care, 2019, 25: 550-557.
CASADO J L, BANON S, SANTIUSTE C, SERNA J,
GUZMAN P, TENORIO M, et al. Prevalence and
significance of proximal renal tubular abnormalities in
HIV-infected patients receiving tenofovir[ J]. AIDS,
2016, 30: 231-239.
DOSHI S, UCANDA M, HART R, HOU Q, TERZIAN
A S, DC COHORT EXECUTIVE COMMITTEE.
Incidence and risk factors for renal disease in an
outpatient cohort of HIV-infected patients on antiretroviral
therapy[J]. Kidney Int Rep, 2019, 4: 1075-1084.
JAFARI A, KHALILI H, DASHTI-KHAVIDAKI S.
Tenofovir-induced nephrotoxicity: incidence,
mechanism, risk factors, prognosis and proposed agents
for prevention[J]. Eur J Clin Pharmacol, 2014, 70:
1029-1040.

[(AxHE] Tt %



