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Abstract
AlM

To assess the renal function in patients with nonalcoholic
fatty liver disease (NAFLD) and to identify the risk

Beishideng®  WCJD | www.wjgnet.com

factors for renal dysfunction.

METHODS

A total of 856 volunteers who underwent health
examination were initially enrolled in this study to identify
those with NAFLD. The biochemical indexes of patients
with NAFLD and healthy volunteers were statistically
analyzed, and the renal function with estimated
glomerular filtration rate was calculated. In addition, the
risk factors for renal damage were identified.

RESULTS

A total of 253 patients with NAFLD were identified, and
the remaining 603 cases were used as a control group.
There was no significant difference in serum BUN
between the two groups (f = 1.678, P = 0.062), while other
biochemical indexes differed significantly (P < 0.05). The
prevalence of renal function impairment was higher in
individuals with NAFLD compared to those without
(28.8% ws 17.5%, P < 0.0001). Logistic regression analysis
showed that NAFLD was associated with renal function
impairment, even after adjustment for demographics and
components of metabolic syndrome (OR = 2.85, 95%Cl:
1.93-4.21, P = 0.000).

CONCLUSION

The biochemical indexes of NAFLD patients are
significantly abnormal, and renal function impairment is
associated with NAFLD. Patients with NAFLD should be
regularly assessed for renal function to avoid progressing
into chronic kidney disease and increasing the medical
burden.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Nonalcoholic fatty liver disease; Chronic kidney
disease; Glomerular filtration rate; Renal function impairment
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V=14

AR AT AE VB A M AR I AT % (non-alcoholic fatty liver
disease, NAFLD) & & Bl oh 48K 0, a4k B &
BAT T

TiE

AHI T AAN8561) i Fe B R, W 45 BTNAFLD
B0 A F I AR BB AT F 0T
H) A A% F 649 B 3R Fad JE (estimated glomerular rate
filtration, eGFR)%} 3 2AAEE B I o) A #EAT 3040 75 ik
BIEAR E 09 m R A

=E

i ik i A NAFLD# ¥ 64 8 525341, xFBAFR603
1, 2 YA K I 7 FkF RU(BUN) £ = 1.678, PIAA
0.062, £ £ 4uit5 & L, EA A FIE47P<0.05, £
TR Gt 5 A 69 B IR Ak 2 B1(e GFR<90
mL/min-1.73 m®)&# ¥, #ENAFLD# &7 %5 T
FAENAFLD#H) % % (28.8%4717.5%, P<0.0001). it
—% ALogisticE A5 ALK IESA b 2 H 5 2 &
NAFLD Zif A 7 5 FA B AR 42 S AR 3847 5 175
2 7483 (0OR = 2.85, 95%Cl: 1.93-4.21, P = 0.000).

it

NAFLD#% £ A FIAF 5 BABILK LT 2
EZ 5, Bt % M ENAFLD A A £ 3, NAFLD
BB N E B BEAT B A TR A VA o R A P B
e g T 3G ik A B 9T £ de.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

KR EERERERT TR, B B IR, B hRE
L IE; B RETh BE 2 B

DR E: 3 B4R IS B3 AT 9% (non-alcoholic fatty liver
disease, NAFLD)E 4 B & IR A 2 P AT KA 5P AT SO AT
JAH) L ERE, AL ZZARINAFLD & 4 B2 Ak
Bt LR AR K AACIEARAFAE, 25 R A INAFLDE & A 4L
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H A 78 B N PRSP AR 07 PE 9 (non-alcoholic fatty
liver disease, NAFLD)/& [ 8 14 T % LAY i 25 pe v
JH7 1) 3 BN, A RIA T S B A A R R E LI
BV, 72 2 0T R I E AN R BR T
JIE R 9P 95 5 SR R 1 22 ), X S8 R B4 A FHAE L,
NAFLDAJ g — A48 8, BN ERx L8 A
AR R 25, a0 U 18 1 B AE % (chronic
kidney disease, CKD). Sl E . W bsn adE
DTUNE PR AN R AR P LAE B S B B E S, AT
FELARDINAFLD S BRI REROC R, 5] H B ks
BRI A i (modification of diet in renal disease,
MDRD) 115 115 /NER K i € (estimated glomerular rate
filtration, eGFR)XJ 5 JIE D e EAT VEAY, [FIBS XS NAFLD
NFEAEA R AR AT 20, RGBT

1 MRRSA

1.1 A AR FCIEE T 2016-12F K EERER 2 B bt
TR I Bt A A o AT (g R A A (1) AL 11979451 531
BREdEA 5 E 2 R, NI B SL8561], o
ZIINAFLDR IR 125341, & XCINALFDA, 5511604,
LPE193M1, 444 N46.69%5 £ 14.65%, HAhIENAFLD
NTF603 M A5 HENTEL, T L1834, Lotha20f, F5ke
N4331% £13.72% . N D250 L SRS R Ik
S PER ERSAE, SRR RN PR K e I 5,
BRARE: YO, & EE T 28 S B I R, FEAE
P H R G AR B AN IR AR

1.2 7k

1.2.1 Mg An: BHFTEEZLFUEA A, B
SRR it s e el N e A EI R
SE SCANET I, NAFLD2A HH 75 Aar i o 50 H i 177 A2
PEIERF A HEBR br 11 (20 . (5] I b BT = 2 1 i
i, MR A H AT DR B DI RE
M s S AR R I, il s = R B e 72
fifi(alanine transaminase, ALT). | J&XRABRAILFLILHE
(aspartate transaminase, AST). Z+ &4 K (y-glutamyl
transpeptidase, GGT). [MJRZ Z(blood urea nitrogen,
BUN). Ifil JR# (uric acid, UA). IiLJLFET(Serum creatinine,
Scr). AUHE EE(total cholesterol, TCHO). =k H i
(triacylglycerol, TG) A 7 IR ILKE(GLU) 4545,

1.2.2 Bl sy g R4 BRIMIFESCr. BUNKUASK, [
SR FH TR A4 P 25 LB s i £ 2 R 038 2 AMDRD, THH
eGFRIF#EAT LA, /A 3 NeGFR(mL/min-1.73 m®) = 186
X (Ser)" X (YO X (0.742 4 ). B ThRE AR E
X NeGFR<90 mL/min-1.73 m”. 845 0% (CKD)H
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® 1 BEEIEHIEIIERRE SR ARSI FAEXISIREILL R (mean + SD)

=] NAFLD4R MIBAZHA HE PE
AE () 253 603

ALT (U/L) 28.98 + 15.28 16.96 + 10.03 7.32° 0.000
AST (U/L) 24.08 £ 9.32 2091 + 6.52 4.93° 0.000
GGT (U/L) 36.57 + 18.50 21.01 + 17.02 8.62" 0.000
BUN (mmol/L) 499 + 1.17 478 + 1.29 1.68 0.062
UA (umol/L) 329.66 + 77.79 237.61 + 67.13 10.36" 0.000
SCr (umol/L) 62.81 + 14.08 59.84 + 12.39 2.91° 0.004
TCHO (mmol/L) 552 + 1.23 5.02 + 1.09 5.87° 0.000
TG (mmol/L) 212 + 1.39 1.33 + 1.06 8.10° 0.000
GLU (mmol/L) 6.08 + 1.47 5.47 + 0.80 6.81° 0.000

°P<0.01 SR ABHEMALL. NAFLD: JETHEIEASHIILEATRS; ALT:

RNRRRERZHE; AST: [JXRaRERBEE; G-CT: ©RBHEIEE; BUN: KK

&, UA: MERER; SCr: MAET; TCHO: SABEES; TG: =BLEHE; GLU: =E#E.

ERECE 1 (%)

BEINEES R
153 Y = SHEIHRES 15 =
NAFLDZH 253 180 (71.15) 73 (28.85)
SR ABHE 603 497 (82.42) 106 (17.58

AL Pearson y’{E913.03, PEN0.000, EEEFKITZENY.
NAFLD: JEmE MRS IR,

BrA AR ANGFR<60 mL/min-1.73 m*8B{GFR>60 mL/
min-1.73 m* 8 (IR (=+1).

it A0 TR R FHSPSS23.0% 4%t B B a3k AT 4%
AT, TR VORI + b =BT R, A
[) PR FH B ST R AR 56, TR B 0 B, 41
[1) LR FH o A 56, 068 5162 5 O 0 2 453 1) 6 TR 3R
B Logistic [B1IA5#T, P<0.05 N ZE R B G il 25 L.

2 BR

2.1 NAFLD 218 A B9 & A 0L NI H9856 /)
NHE, 2531512 NAFLD, i 518 A#£1129.56%, 52t
#1°41:3.22.

2.2 REVEA AT IS ARG LR N PA N B S
T fe B tfioaf i Jig 7 25 TR AR AT ML AR B0, A5
45 HUOR R MBUNZLPE>0.054k, HoAl & W45 brPIE )
<0.05,, %= R A G FELER]D.

2.3 RRAH B E B LE MSCrl B ARAERE
TR 1) S L B S 0 S A R 400, AR AN e R B A IR
W5 B3R 3, I eGFR X 856451 N T B I Th e kAT 174,
RI1T79%51(20.91%) B BLE BE D) REAZ 451, L NAFLDE#
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FHRAETIN, (5 ISNAFLD ARE)28.85%, X8 ARER
10641, 5 xR AL I17.58%. PI4LR AL B IEThREZ
WERA G (" = 13.03, P = 0.000)(F2).

2.4 BRED AL ARA X B E 85610 AL T
HELUE I ThREZ 34T — 2k, SRl RS S IEThAE
TSGR R R WFER . HHl. AE. S5 IENAFLD.
il S PR SR AT IRE, JFAT FL R E Logisticla]
V45347, NAFLD 5 5 JIE D) B 52 43 7E AR 42 1A 4 ¥ Logistic
[ 343 BT HHOR = 3.32, 95%CI: 2.27-4.85, P<0.000. £iff
B MR LA AR 5 R INNAFLDAN & I S
B I T 6 240 (1 ST fes B PR 2R (3R 3).

3 11e
NAFLAENE WL 2 R0, Eifias 1N R aiv: i i
FF TR 14: 1 175 12 BT 78 (non-alcoholic steatohepatitis,
NASH) B FFA Ak 2 — RFIRAE, Fok AR
St A AT AF AL SR g B TR T %2, AP FINASH £
5 T [ T 485 75 4 A U PR A 29 A 400 e P DR ™.
BT A ERIAAT P AR EFI2 BB JR 9 (T2DM), NAFLDI
R ARG K 7E P 7 N TR, % I R
20%-40%, TEALFERI2ZUHE FR v 3 A T 3170%-90%.
PATT B 7T 25 SR R I 18 AN HENAFLD 2 % 429.56%,
TR N FVEU) =432 —, e PR R 2 R0 D K 1 R
NH, B& N —FpAEk H 25 ™ A 3L T A W, I
HIMNAFLD O & BN TE AR K2 RS AT RER
BB

T JLAE BB 9T R BN A F LDAMY S0 fiF i 36 7] DA
H8 01 ERFF AD IS B4 XUy, 2R PRI, o0 ML 05 9 15
FIUESE, o BEI7 VEIR = A A0 2 K B2, AR 78
RIN, NAFLDHEZHALT. AST. GGT. UA. SCr.
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* 3 BHEDESHRIVINIBRER

BRER B MVEIRE Walds{& BEM OR (95%Cl)
=2 -2.213 0.142 241.212 0.000 0.109
SIES 0.951 0.219 18.843 0.000 2.587 (1.684-3.974)
NAFLD 1.046 0.199 27.537 0.000 2.846 (1.926-4.206)

NAFLD: IR ISR

TCHO. TG. GLUFEAAM A FabrIEN K
F1(P<0.05), % FE iz NBER 5y ) FEAR M 3L, JFmldid
I N A S ) N AW T Bl A R w7 Wi = i N
AU, B A R AR SR B AIE, FF i i & 30 25 )1 17
FR A KT (1 2 FE R T S SO BB 095 AN Tt J ™, 184
Mrid e, AT T — N EEIEEE, IBUNKY &
SRAENAFLDA = 5 BAHEA, (Hguit45 1 BoRefE N
1.68, P>0.05 P Z R TC AT £ L, /Wil BE S 81 iR
[Kl: BUNZ 2 AR R £ 720, 32 BEAE PR & 1K, JFi8
B HEHEM, 24 EBNAFLDI, JFAE & R IhRERE 5 R ]
RE2 SR B R Z A B, 1B 5 K 1 AXEEBE T, GFR
TFES50% LA NI, MBUNAZMH T, BUNEAAE K
AAESCr N2 5, RN BUNSZ Y4 B AR &K T8
SCrEg inf &, (H LA 25 JRIE 75 B 2R IR 7S, DAHERR
HFER Z R A BE.

NAFLDFR 1 585 FRIp e Cofidi I 8 FH IS oh,
KARZ IR I R I 5CKDA 2 7 ¥ 2 B O
AR PR PR 7 0[] ) S0 L, AhATT o 8] Y S A
PAST TR L R IR  RE R AN LA TE TR A A
%, NAFLDAMYUZ CKD I fr %, tH AT GEFECKDII &Il
il R AEAE F, Hamad5 ™ R BB AT Th e 22 37 mT LAR 2B
FEBE R I FIERE BRI FONAFLD S & - %[ fr— 13
RTREVERF 72" R BINAFLD 5 G G Tk ¥ F+ 5 AICK D
(40 RS 386 A 5 (FE A WE PR i ifiL & 1) o | 53N
IR R T E IR LR EAE). A8 7R HeGFRA
IINAFLD & # kAR 5 T h e 52 43 b 5 i &6 s 3
NAFLDABE, 1# BUE BE D) REFa RS CrE SR TE 4N
FEZ A Goit2 2 L (62.81 1 14.08 vs 59.84412.39), H
DR LA B 1) JR R 1 B B B Sh RE IR B4, JEASREAR I
(PR T, N AFLD A A 1) =0 B I Th RS2 40 R Tim
F R A 8K N CK DR AT R 219 i, =AM —
SR FEARAIE S 1O WA, G AR — T g a2
T 5561 FINAFLD 5.5 Bl KB CKD#E 2634,
B N3.1%, 1059 912.2%, X I 58 KKK 1)
eGFR, 0 7 CKDA ety KUk, FiH s K v Re & i T
A g A B 8 P PR T IR 4L PR SR S A1 R R e af A
JR A AR AT AEAL R T, 1K S ] 3t — 25 (i ik i 5 A
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JE AT 5 Bl AR Byl mT DL BUBE 5 2= KB B KR
PERE AL M ARS8 92 5 5 R I SRR IR i i
EAYEAERDH ="M S HNAFLDAICKD; &4 —
SELTE ML 1 U A i 2 R A SO B o e T
AR PIRELE RRU T, A8 R ERE B A B A, i
JS T A A%

A He PN AFLDIE 5 D RS2 40 10 J R A 45 A
HARK R, ChalmersZ ") NWNAFLD & & i m{A =
i BORH B 10 )y e B A R KA S, A AT HE 1 5 AR
Pt, ERIUAE, PR DhfRe 3R L, MR R0 &5 AORE I
I 23 A AR BA %) A 4 AR B 2 OG5 J LI A
IR g 5 52K 2 o B T e AN A 4 412 2 )
[ R LB ANASHEeGFR NI B AR KA R
FHR, I He GFRAIF A ZLE 6 (1 B A i U AR R B T
K. EFXINAFLDAMCKDRI KRB, A Le2Ed g 7
AR L, — TN AFL D5 il B M ) K AL 41 42205
FPVR I et g AT 5 CKDA <. — 10036 [ i
Fe PV BURRAE N R A 2 KT IN AFL D 3% 5 CK DR
ANFHOG. FRATTHOBE FUKs TT B 5] S E Ty RE SZ 4 1 XU
KR AT Logistic[H 43 HT, M2 EINAFLDS Bt ThfE
ZARE R A IE(OR = 2.85, 95%CI: 1.93-4.21, P = 0.000),
AL T FE TR AR R R (N B2 S AR R AR 4E).

AR SR W T O 7 AN 491 0 R T S PRI S T
DL EFR AR E, (BB, #ENAFLDAM
B WE T BESZ 40 2 CK D (B 58 EAE MR A
PR, 25 R 21 5 AN MR RS 2 /MRS, 18 )RR
Bk — 5 BT I RAE SENAFLDANE IF T RE 06 &, G
HAFRLEE 2 MATME IR 7, A5 B AR 22T
TR 9, AT B IE AR R I e 2 1) (R D BBG. W RAE
AR K HUBL T HE PEIE FTREB5IE SENAFLD IV 7EAFI R

< SO T 13 e, (B AR B A

IHE=
H A 7R M 8 5 P P (non-alcoholic fatty liver
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