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Impact of nucleos(t)ide analogues on estimated glomerular filtration rate in post-liver transplantation patients
with chronic hepatitis B infection
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[Abstract] Objective To explore the impact of long-term administration of different nucleos(t)ide analogues on
estimated glomerular filtration rate (eGFR) in post-liver transplantation patients with chronic hepatitis B virus (HBV)
infection. Methods In this retrospective clinical cohort study, we included 177 post-liver transplantation patients treated
with entecavir (ETV; ETV group), telbivudine (LDT; LDT group) , lamivudine (LAM; LAM group) or adefovir
dipivoxil (ADV; ADV group) between Aug. 2008 and Oct. 2014 in our hospital, and clinical data of all patients were
analyzed. The eGFR levels in post-operation of 3 (baseline), 9, 15, 21 and 27 months were analyzed by modification of
diet in renal disease (MDRD) formula and chronic kidney disease epidemiology collaboration ( CKD-EPI) formula.
Logistic regression method was used to analyze risk factors for ==20% mean change of baseline eGFR level at 27 months
after operation. Results Sixty-six of 177 patients received treatment with ETV, 21 with LDT, 61 with LAM and 29
with ADV. Compared with baseline, the eGFR levels of the patients in LAM group and ADV group were significantly
decreased at 9 months after liver transplantation (P<Z0. 05), and there was a decreasing tendency during the 27-month
follow-up (P<C0. 001). However, the eGFR level of the patients in LDT group showed a significant increase at 9 months
after post-operation (P<C0. 05), and there was an increasing tencdency during the 27-month follow-up (P<C0. 001).

There was no significant change in eGFR level during the follow-up period in ETV group. Multivariate logistic regression
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analysis showed that LAM or ADV treatment were independent risk factors for ==20% decrease in the eGFR level at

27 months after operation compared with baseline (P<C0. 01), and baseline blood urea nitrogen level and LDT

treatment were independent predictive factors for =>20% increase in the eGFR level (P<C0. 01). Conclusion In

post-liver transplantation patients, long-course treatment with LAM or ADV may be a potential cause of

nephrotoxicity, while LDT treatment can increase the patient’s eGFR level, and ETV has no significant influence on

the eGFR.

[Key words] nucleos(t)ide analogue; estimated glomerular filtration rate; liver transplantation; hepatitis B virus
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Tab 1 Baseline characteristics of cohort population

Characteristic ETV N=66 LDT N=21 LAM N=61 ADV N=29 F/y* value P value
Age (year), s 47.8846.85  48.43£9.81 49.0748.40  48.2446. 60 0. 253 0. 859
Gender (male) n(%) 58(87.9) 18(85.7) 55(90. 2) 25(86. 2) 0. 465 0. 926
Diabetes (no) n(%) 60(90. 9) 19(90. 5) 47(77.0) 24(82.8) 5. 357 0. 147
Hypertension (no) n(%) 61(92.4) 21(100. 0) 51(83.6) 25(86. 2) 5. 431 0. 143
BUN ¢g/(mmol « L™1), 7+ 6.2442. 30 6.16+0. 85 5.49+1.39 6.26+1.95 2.200 0. 090
eGFR (MDRD ) (mL * min~ !« 1.73 m %), x=%s 83.05+£23.75 76.484+12.77 100.48+25.82 100.77423.24 10.215 <C0.001

eGFR (CKD-EPI ) (mL * min

Lel.73m %), s 87.77+21.34 84.44+14.93 99.62416.58 100.41+14.81  7.692 <C0.001

ETV: Entecavir; LDT:

Telbivudine; ILAM: Lamivudine; ADV: Adefovir dipivoxil; BUN: Blood urea nitrogen; eGFR: Estimated

glomerular filtration rate; MDRD: Modification of diet in renal disease; CKD-EPI; Chronic kidney disease epidemiology collaboration
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Tab 2 Change of eGFR during 27 months after liver transplantation

mLemin!«1.73m %, T*s

Group n Baseline 9 months 15 months 21 months 27 months P value (F test)
MDRD

ETV 66 83.05+23.75 84.747+23.01 83.94+21. 44 82.49+21. 41 82.35+21.27 0. 351

LDT 21 76.48+12.77 85.72412.96* 92.08+11. 38~ 100. 75+15. 58~ 105. 54+18. 52~ <0. 001

LAM 61 100. 48425, 82 95. 39+23. 21" 90. 15+20. 02* 86.06+20. 23* 80.57419. 15" <0. 001

ADV 29 100. 77423, 24 90. 90420. 19* 86.15+19.00* 81.40+15. 96" 72.98+14.93* <<0. 001
CKD-EPI

ETV 66 87.77+21. 34 89. 64720. 00 89. 134+19. 05 87.59+18. 81 87.647419. 14 0. 138

LDT 21 84.44+14.93 94, 05413, 42~ 99.72+11.80* 102. 89+11. 06~ 104, 614+11. 43~ <C0. 001

LAM 61 99. 62+16. 58 97.36+16.17* 93.86+16.40% 90. 57+17. 42> 86.17418.20* <<0. 001

ADV 29 100. 414-14. 81 94, 65+15.70* 91.34+16. 26* 87.79+15.92* 79.54416. 28 <0. 001

eGFR: Estimated glomerular filtration rate; MDRD: Modification of diet in renal disease; CKD-EPI; Chronic kidney disease epidemiology

collaboration; ETV: Entecavir; LDT: Telbivudine; LAM: Lamivudine; ADV: Adefovir dipivoxil.

transplantation)

* P<<0. 05 vs baseline (3 months after liver
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®3 FBEARE 27 NARNEE AeGFR HHHEH
Tab 3 Changes of AeGFR mean at

27 months after liver transplantation

mL s min ! 173 m ?

Group Baseline 9 months 15 months 21 months 27 months
MDRD

ETV 0 1. 69 0. 89 —0. 56 —0.71

LDT 0 9.24 15.61 24,27 29. 06

LAM 0 —5.08 —10.33 —14.42 —19.91

ADV 0 —9.87 —14.62 —19. 37 —27.79
CKD-EPI

ETV 0 0.11 1. 36 —0. 18 —0.13

LDT 0 9. 60 14. 71 18. 44 20. 17

LAM 0 —2.26 —5.76 —9. 06 —13. 46

ADV 0 —5.76 —9.07 —12.42 —20. 87

AeGFR: eGFR difference between each time point and baseline
(3 months after liver transplantation) ; eGFR: Estimated glomerular
filtration; MDRD: Modification of diet in renal disease; CKD-EPI:
Chronic kidney disease epidemiology collaboration; ETV: Entecavir;
LDT: Telbivudine; LAM: Lamivudine; ADV: Adefovir dipivoxil
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AR PR D) BRI R A O I BOHE PR LAM
M ETV JRIT55 5B #E «GFR BHLMATHH=20%
Tok, ZHE logistic BT R 34k BUN K-
FRA LDT jA97 /2 380 «GFR B I E T 5 =20
FR S TR 2 (P<<0. 01,6 5),
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Tab 4 Logistic regression analysis of risk factors of —>20% decrease of eéGFR baseline 27 months after liver transplantation

Univariate analysis

Multivariate analysis

Ttem

b OR (95%CD P value b OR (95%CD P value
Age —0. 002 0. 998(0. 957,1. 042) 0. 937
Gender 0. 744 2.104(0. 826, 5. 358) 0.119
Diabetes —0.079 0. 924(0. 376,2. 271) 0. 863
Hypertension —0.532 0.588(0. 214,1. 614) 0. 302
BUN baseline —0. 208 0. 812(0. 657,1. 005) 0. 056
SCr baseline —0. 064 0. 938(0. 914,0. 963) <0. 001 —0. 054 0. 948(0. 917,0. 979) 0. 001
LDT vs ETV —18.158 0. 000€0. 000, 4-<2) 0. 998 —17. 647 0. 000€0. 000, 4-<2) 0. 998
LAM vs ETV 2. 680 14. 583(4. 113,51, 703) <20. 001 2. 322 10. 201(2. 786, 37.344)  <<0.001
ADV vs ETV 4,190 66. 000(15. 685,277.720)  <<0. 001 4,094 59. 958(12. 773,281, 446) 0. 003

eGFR; Estimated glomerular filtration; BUN; Blood urea nitrogen; SCr: Serum creatinine; LLDT; Telbivudine; ETV: Entecavir; LAM;
Lamivudine; ADV: Adefovir dipivoxil; OR: Odds ratio; CI: Confidence interval
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Tab 5 Logistic regression analysis of risk factors of —>20% increase of eGFR baseline 27 months after liver transplantation

Univariate analysis

Multivariate analysis

frem b OR (95%CD P value b OR (95%CD P value
Age 0.016 1.016(0. 959,1. 076) 0. 596
Gender 0. 184 1. 202(0. 323,4. 468) 0. 784
Diabetes 0. 654 1. 923(0. 423,8. 751) 0. 398
Hypertension 0. 958 2.606(0. 329,20. 618) 0. 364
BUN baseline 0. 317 1. 373(1. 089,1. 730) 0. 007 0. 796 2.216(1. 215,4. 042) 0. 009
SCr baseline 0. 048 1. 049(1. 023,1. 075) <0. 001
LDT vs ETV 4.533 93.000(19. 036,454, 347) <0. 001 5. 945 381. 674(32. 855,4 433.925) <C0.001
LAM vs ETV —18. 462 0. 000(0. 000, =) 0. 997 —17.187 0. 000€0. 000, +co) 0. 997
ADV vs ETV —18. 462 0. 000(0. 000, +c2) 0. 998 —18. 227 0. 000€0. 000, +co) 0. 998

eGFR; Estimated glomerular filtration; BUN; Blood urea nitrogen; SCr: Serum creatinine; LDT; Telbivudine; ETV: Entecavir; LAM;
Lamivudine; ADV: Adefovir dipivoxil; OR; Odds ratio; CI: Confidence interval
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IEREME U HORAE R 9 SRk £ o, L XU B
o Kim S5 [\ i 40 M7 T 687 Bil# 52 ADV
TBIT IS 2 BT 98 B AR H T A 55 3 i DR 9%
B R IBETT 1.3 F1 5 4RI Y SRS S RE 5 & A=
RIYHIN 2. 6% 14, 8% 34. 7%, 5 EiRTEH A
B AR —RIG RIS R LDT fefg i B E 1
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SR RN S 1 5 e AR A g A0 0
HR G Z KA 5 U I R 5E . Cholongitas
L IR AEAR G R A NAS JBI7 Y 17 BB
ok LDT 3697, BT 24 S H G X BB &1
eGFR AR LDT J897 X B2 B W2 T .
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2R LAM 8% ADV VA7, 1 235 ) B
ViFFOGTE O R A B I RE R AN R . H A OC T
LAM F1 ADV 5|2 ¥ D RE 451 43 1 AIL 1 o A 52 42 9]
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. AUREI ADV 1555 AT R85 =X 5 ik
/N Y B T A O I /N RIS
MR BB 7512 & 1 (human organic anion
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