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Abstract: Objective  To investigate the diagnostic value of serum levels of hepatocyte growth factor
(HGF) and interleukin 6 (IL-6) in patients with hemodialysis. Methods Totally 122 patients with end-stage
renal disease in the hospital from January 2014 to December 2017 who received hemodialysis were selected and
divided into protein energy consumption group and non protein energy consumption group. The clinical indica-
tors and serum HGF.,I1-6 levels were observed between the two groups,and the risk factors of protein energy
consumption in hemodialysis patients were analyzed,and the diagnostic value of serum HGF and IL-6 for pro-
tein energy consumption secondary to hemodialysis was discussed. Results There were 37 cases in protein en-
ergy consumption group and 85 cases in non protein energy consumption group. The age,dialysis month age,
blood urea nitrogen, HGF and I1.-6 levels in protein energy consumption group were significantly higher than
those in non protein energy consumption group, while body mass index, serum transferrin, albumin, prealbu-
min and hemoglobin levels in protein energy consumption group were lower than those in non protein energy
consumption group (P<C0.05). Serum HGF and IL-6 levels were negatively correlated with the levels of ser-
um transferrin, albumin, prealbumin, hemoglobin, total cholesterol and triglycerides in hemodialysis patients
(P <C0. 05). Multivariate regression analysis showed that older age, longer dialysis month age, high serum
HGF and 11.-6 levels were independent risk factors of protein energy consumption in hemodialysis patients
(P<C0.05). The area under the receiver operating characteristic curve of HGF and 11.-6 combined detection in
diagnosing protein energy consumption of hemodialysis patients was 0. 910, the sensitivity and specificity were

91. 9% and 80. 0% ,respectively. Conclusion Serum HGF and IL-6 levels can be used as a reference index for
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screening protein energy consumption in hemodialysis patients.

Key words: hepatocyte growth factor;

IV 33 BT 2 4 AR 4 B (ESRD) 88 3% 8 09 5 i
BT IR B A BRI AR R LGB M LI &
SiE L & AR 28 Y0 ~65 %, Al PR RE Sy BRAK ™ E A
R YL, PR E R R UE B AT R X T
- A T AR A2 7 T K E [ PROE R S AR e
SAUSE B AR AR IR B 2 B AR R R L R
W/ Iy FH W 30 4R 1RT B0 A Ak R0 B AT BE TR T AR 2 T
HEEAEEE X, R4 K E T (HGF) &
SR A B —Fh Z I fE Al IR 7. 2 518 M B R Y
kA VR EARE, B B A 4k 4 AR 9 i s A AR
Y. FHAMIA R 6 (TL-6) 2 A8 AE ML M 2% By ¢ gk
HF, B e iy PR R E TR, 2 5 2 Fh R
5 A R R RN AR BIF Y LA B I 3% BT IE T
) 122 1) ESRD B E AW 4, b7 iE HGF 11L-
6 551 BT R KRR A TR IH AR O R L BT
M3E HGF F1 T1L-6 A6 0 XT 28 11 T -fig 2 1 #& 1912 Wi 4
1B, A M85 A7 £ 3 2R 14 - AR BT AR Y P2 IR R4t
S .

1 AREHE

1.1 — %R PR AIRIET 2014 42 1 A &2
2017 4F 12 AARBEMEENT O . AR (DS
ESRD 2 WibrifE . $%52 A PE B M 3 A~ A DL L &
JE 3 WG RFR 4 hs (ORISR IR R R 285 (D
PUE B, B A A A2 . HEBRBRME . (1) 0 i L il 45 ik
WUREFH (DI 3 N H HBF R A 218 H R
YA 2R 5 (3) Tk R L 4 L 45 A% L IR R 2 BE T
HEE BRI A 5 (4 B RS A Bk A7 o g Ak R
PEIRTT s (OO RG M43 24 1 28 S5 A5 # I 05  (6) I IR
RN 4 R A 58 U 5T .

B AT A5 & Bl bR e 122 ] ESRD %
B gE X G, Hod B 69 9, 4o 53 s AR i 32~80
% (55,1848, 39 % s BT H ik 6~58 A . F
¥1(32. 6613, 18) AN H 3 J5 & W - B8 IR 93 5 9 24 1],
T B /NER B R 76 ], i R B 19 B, AR s
530, FTA ZiRE WX F ST N 2 A L B 5E 7 R 4R
1.2 F¥
1.2.1 S5k [ 4008B B 2% 7% % Hr AL k47 il
WOBHT BT R RS, T Bk 1.5 m® B AT TN Bk
PR SR VA T, T B ML A 250~ 300 mL/min, i fF
WA 500 mL/min, JRBEIHBRIEH>1. 2. R E T
R R=>65 00 , B A #EAT 3 BT, IR 4 h,

1.2.2 FEAF-RERMEFESHARES (DAL,
ML & 1 (ALB) <038, 0 g/L, Bii§ & 1 (PA) <
300. 0 mg/L, JHEEE (TC)<C2.59 mmol/L, ()M
3 M ANKIE 5% L E.6 N H ML 10% 2L Fs

interleukin-6;

hemodialysis; protein energy consumption
A B 8 % (BMID) << 22 kg/m’; MBS Wi & & <<10%.
OPAE:3DHW 5% L .6 4 A 10% L4
L EENLEE D 10% L B, (DIREHAE . EAR
AL T 0.6 g/(kg » d), REEEAM T 25 keal/
(kg * D FFEEEL2AH, R E 4TRRED 3
W, HAmEDWE 1 LRHE MEAR-ERFE.
¥ 122 ) ESRD S35 4 85 1 J5i- 68 &= 14 FE 4 f Ak 2R
H-RE R FEAL
1.2.3  WEHEFR (1) FEREGERE Ui 2 R AR I M
BN AR OBMI %5, (2) AR bR R 42 B Ml 2s
JE R K 5 mL . 250 YR I AR G B 4 H s A1k
ST (HA-8160 B, H A Arkray 23 @) K I 1f 75 v
ALB.PA FG4E A (TF) ML 208 A (Hb) , =Bt H i
(TG) . TC, Il 7 WLEF (Scr) TR & & (BUN) %545 5 5
R FH T IER £ 2 W B4 36 6 G I 1 ¥ HGF L IL-6 7K F,
R & A 35 E BD A,
1.3 Siitspabs A SPSS19. 0 e it 4r#rdoc ik, it
BRI s £ R e R ORI LR (YD)
Fm, R X KB R Pearson # 3¢ 43 Hr I 1
HGF . IL-6 5 H A W5 48 b5 M AH M R I Z I &
Logistic [ 43 B 1L 9% 32 B 8 & & A= 85 1 -6 4 H
FEM fE 15 2K 5 22 il 32 30 TR FRAE il 26 (ROC
) FIWr HGF  1L-6 X Il % 85 M7 (8 & & 2B 8 A R-fig
HIEAEMZ WM L P<<0. 05 H 2% %A %1%
2 % ®
2.1 2415 IIRTIEFRILE: 122 IR EFE P RAEA
J-REELTH AR 37 B (R A -RE ETH AR D L oK | -
A T AE 85 B (AE 2 1 iR LV AE 4D . B 1 E-Rg
I FEAL B CE A B AT R i BUNLVHGF | IL-
6 /K-35 8 3 T AR L -RE R S AR AL i BMI K
My TF.ALB.PA Hb /K VAKX FIE & 1 5i-6E & 14 €
M, G A% E X (P<T0.05) ;2 4 B35k & i
iH TC.TG.Scr KF K, ZR LG iF¥E X (P>
0.05), WFEI1,
£1 2 AEIGKRIEMRIEER

BT Akt

)
I WhAo=s Wma=n
P (V)] 49(57. 65) 20(54. 05) 1.333  0.248
T £s. %) 52.56£8. 10 61.19+7.81 5.469  <<C0.001
BHITAR G +s D) 30.08+12.75 38.58+11.12  3.101  0.002
BMI(z =5 . kg/m®) 25.5141.82 20.154+1.39 15143 <C0.001
TFG+s,g/1) 235.447434.46  196.38+33.39  5.809 <<0.001
ALB& +5.g/1) 42,87+2.72 36.3542.45 8,696 <<0.001
PA(xr+s,mg/L) 351.83467.12  295.71+77.35  4.050 <<0.001
Hb(z+s,g/L) 109.83423.93  96.48£21.83  2.907  0.004
TC(z %5 »mmol/L) 3.9141.12 3.7140.95  0.950  0.344
TGz s ;mmol /L) 2.0140. 61 1.884+0.46 1520  0.131




Elfra i EF 2% 2021 5 2 HF 42 %% 33 Int ] Lab Med,February 2021, Vol. 42,No. 3 e 295 -

gR1 2 HEIGKRIEIRIE S

EEAG-fEE  EAR-fEE )
mH /e P
THFELH (=85 THFELH (=37

TR T w8 TR L5 AT R A B R RE o T RE B9
SfER B ZE (P<<0.05), WL 3.
%2 I HGF.IL-6 Kk E5EHIEIMMMELM

Ser(z =5, pmol /L) 807.72+232.45 882.914237.59 1.632  0.105 s HGF IL—6
BUN(z=+s.mmol/L)  36.00438. 18 39.884+7.12 2,491  0.014 r P r P
HGF(x=s,pg/ml)  957.19+£187.05 1233.85+231.51 6.883 <<0.001 TF —0.458 <<0.001 —0.376 <<0.001
1L-6(x+s.pg/mlL) 10.5647.29  30.62410.14  6.809 <<0.001 ALB —0.299 0.001 —0.380 <<0. 001
PA —0. 287 0.001 —0.201 0.027
2.2 I35 HGF.IL-6 /K58 F4FR A 26 M I Hb —0.263 0.003 —0. 208 0.022
WiEN B FE I HGF.IL-6 K¥ 58 F 454 TF. TC —0. 256 0.004 —0.220 0.015
ALB.PA Hb, TC. TG K FH R R FAMHKE(P< 16 —0.202 0.025 —0.189 0.037
0.05), ¥k 2, Ser 0.161 0.077 0.107 0.241
2.3 ZHE Logistic MIIH4+Hr £ & Logistic BUN 0.229 0.011 0.176 0. 052
VA3 BT R AR R B BT K DL 1 HGF \11-6
x3 nHEMEELZEEAR EEERENSEE Logistic A HT

R B SE Walds P Exp(B) 95%CI

AR K 0.169 0.058 8.631 0.003 1.185 1.058~1. 327

EHT AR 0.083 0.034 5.898 0.015 1. 086 1.016~1.161

BUN /KT 0.116 0.062 3.508 0.061 1. 124 0.995~1. 269

HGF KT8 0.011 0.003 13.084 <20. 001 1.011 1.005~1.018

IL-6 7K -7+ & 0.248 0.065 14. 334 <<0. 001 1.281 1.127~1. 457

2.4 HGF.IL-6 X Il & i B 8 35 & A= 8 F -RE 1 1N
FERIZ W HGF . IL-6 B A6 12 B if 3 2% AT
FERAF-EREEFEN ROC M4 T A (AUC) 4
A 0. 816, 0. 820, F AE I B {H 4 50 1 151. 42
pg/mL.27. 45 pg/mL, LA B I FHE A 0 58 br o, P
BAL RS I 2 W I O B AR A R - R R T AR 1Y R
FERMRE R EEZ R LG IT¥E X (P>0.05 . HGF,
116 1A 4502 W I 325 A 28 5 2 1 - s T FE 1Y
AUC K 0. 910, B4 A2 Wr i) R U &35 = T 5k
il (P<<0.05), W34,
£4 HGFIL6XMMKBHEELEETARK-
BB RIS A

RYUE Fr 5 Youden

Bzt Il FHE o (s AUC 95%CI

HGF 1151.42 pg/ml. 73.0  80.0 0.530 0.816 0.730~0.903

11-6 27.45 pg/ml. 75.7 82.4 0.580 0.820 0.729~0.910

iy malll] — 9.9  80.0 0.719 0.910 0.851~0. 969
e — R M .

3 it %

MLE AT 2 I IR - ESRD # 3 23697 T- Bt GE 8
T8 BRAR P A FCI B s/ ML 9 P 2 3R 5k T e R 4
FEL AR SRR RE & M T S R AR A7 I R] . 2 1 - BE A
B LI I AT 1) R DL I S i HE e ML) A2 23k T
FBN LI EE R S o A 3 B LT AR

& EE A5 RLTG T WL 25 46 5l az o)) B A, X 2
HWUR AW, & F-fE AR A2 W
BT — K B2 2R i T A 45 I PR 18 45 T/E & A
B HBWRE KPR, B B-RE i I A0 K AL
il 52 2%, 32 Z2 M R L [R] R2 ) , AL 56 9 43 W AL LB AT
BITA G VR P %S . WREAR-GERNAE
) i 65 PRI 28 % R AR 2 11 - R o T R 19 R AR R R ol
BEWE I NEE, ARG R LR, EAR-GEEN
FEAL B AR IS LB AT A S BUNLHGF 116 /K
P RERTIERAFR-REEEAEL, W BMI K i E
TF.ALB.PA Hb /KL TAE&E H B-RE i FE4L; 2
& Logistic [M1H 23081 7w, 4E 8 K BB H i K 2
M BT B H R AR A -Re R IEFER IS R N & .
EFBREENRERSSR ARG LE. BN LEE
AR QAL A L T2 ) 0 B 1 - 6B A H
FEST . IR M R K DT B RS R R Ak,
SHEARSEERYRBAANL EREFRAR
KiEradfEh A E AR AR ER, HAREA
AR E AR B (1 -8 BT AR 1Y kAR R R G A
PEFM,

LRI R F7E ESRD BE RN 3% # ik HGF
B R AV b A AR R R Y R I R A
ZUh ) HGF DLJC TR M B 55 i iR 8 X A2 7E . Y 812
#E HGF 9GRS B s E A . S 5 5 B0 W
B AR . ESRD M i 77 18 4 5 IR 3 L 1L-6



* 296 -

BRI ESFRE 2021 42 A% 424%% 38

Int J Lab Med,February 2021, Vol. 42,No. 3

S — T 220N 20 L R FE ML B 8 R 4 RE I 1Y &
Lk BESED AR EEEMNTY . AR SRR
7o IR 33 BT R 3 0 HGF L IL-6 KV 5 & 32 45 45
TF.ALB,PA, Hb, TC, TG /K ¥ & i #1 %, H ifi i
HGF 1L-6 7K T i A2 1L 8033 A /B & &k A4 8 A -fE
I FER ST G R, LB 4SRRI HGEF,
IL-6 AY7K V-5 I35 B 5B 3 8 TR R AR — X R,
HGF .\ 1L-6 7K F-Th @ 5 5 I & 8 1 -Ag & S #E . &
A BB MRE N R # R AR A -RE RS FE I S % 48
i o {0 5 R - A8 T AR & AR AL o T i — 2
5z

B - A T AR R I RGE M R TS
RSO ) T R 1 - R R T KR R UL VRS AT I O ) — A
SRS, H AT T RS AT R A AR T AR
i A 7 SR Z , o F B 1 0 B8 A T FE 1Y 12 WA o
2008 4F [ b8 72 S50 E Sk IR R DL E A
JoT - FiE i T FE K i 44 18 1 B e 1 B B 1 T - 1 0 A B
MRAARAS S I HE T 28 11 -8 1t T FE 12 W bs 1 L R %
PRERR VR 5T 2%, W PR O M R 5k, [ 9 & A 15 AR
B DR, SRR R A B - RE T AR
W TR B T R T TR I R 0V T AR
WijG . ASBFSEArHT I3 HGEF . IL-6 X I ¥ i3 B B 3%
I B-RE R TH AR 2 WA (B, 45 R s, v HGE .
T1-6 S ARG 0 32 W 1L Y325 A BB 3 B 1 - BE s T AR 1Y
ROC #1419 AUC 43 %12k 0. 816, 0. 820, Ui BH Il 1
HGF . IL-6 0] 75 g FI r 8 1 li-Re ST AE K A S %
fetn, i HGF M AEIG SE - 1 151, 42 pg/mL,IL-
6 M AENG A 27. 45 pg/mL, HGF.IL-6 i2 W Il
VRZ BT S5 B B 1 - B U RE Y BB N R 2
TGt B L (P>0.05), NiE—F4R 2 Wik he.
i 7E HGE #1 11L-6 B¢ A Kl 8 S 28 1 - A8 & T4 #6
(32 Wi 6 b » 36 G A 32 T 1 325 A7 B 2 2 1 - B
HFER AUC A 0. 910, 5 B iR i B &g 48 K, HEX A
o2 W Y R BORE 2 S TN HGF L IL-6 Bl A
W R AR L W] HGF 1 TL-6 54 K6 0 B % 52 /5 1
Z BT BB R 1 - T ORE 1 12 B AR L BRI U 12
B S (E VN1 = N A N 1 [ T I 8= A
TF 5% 45 S ) ot

B2 BRAERY K GE M H K LIS, 1 E HGEF1L-
6 7K T i 2 A S B Y AT R R AR - T AR
B E R ZE L IE HGE  IL-6 1] /E I 35 B
HRAEA TR RN R R NS B,

&%k

[1] KANG S S,CHANG J W,PARK Y. Nutritional status
predicts 10 year mortality in patients with end-stage renal
disease on hemodialysis[ ] ]. Nutrients,2017,9(4) ; E399.

[2] GRACIA-IGUACEL C,GONZALEZ PARRA E, MAHIL-

LO I,et al. Criteria for classification of protein-energy wast-

(3]

(4]

(5]

L6]

7]

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

ing in dialysis patients:impact on prevalence[ J]. Br J Nutr,
2019,121(11) :1271-1278.

IR SR SR T A R AR A TR ) /D R I A
M1, M2 B4R AL (9 52 ma [T, 22 8 = #F K% 24 4, 2018,
53(11):1725-1730.

MALGORZEWICZ S, HELENIAK Z. LICHODZIEJEWS-
KA-NIEMIERKO M, et al. Protein-energy wasting and
asymmetric dimethylarginine in peritoneal dialysis patients
[J]. Acta Biochim Pol,2018,65(4) :581-584.

CARRERO ] J,STENVINKEL P,CUPPARI L,et al. E-
tiology of the protein-energy wasting syndrome in chronic
kidney disease: a consensus statement from the Interna-
tional Society of Renal Nutrition and Metabolism (IS-
RNM)[J].] Ren Nutr,2013,23(2) :77-90.

TRELBL, PR, SR AR L 45, 400 18 B O AE O AT &R
HE O R IH AR S I R R M B BB T].
P BE 45 A R 4 5 2019,.20(10) : 894-897.
NAMUYIMBWA L.,ATUHEIRE C,OKULLO J,et al.
Prevalence and associated factors of protein-energy wast-
ing among patients with chronic kidney disease at Mulago
hospital, Kampala-Uganda: a cross-sectional study [ ] ].
BMC Nephrol,2018.19(1) :139-158.

SRR AR SCH R L S AR I IR O T R R I T T A
JitL AR 4 IR - 5 2R - AR A T AR R A MR SR LT . R A B
ST ,2017,46(12) :148-153.

B FE R, T KL S N R AT I 4 VB BT AR R
P17 R = T FE AT Al K bu e [T/ CD . rh 42 W 9 B 50 H, - A%
#,2018,7(2) :65-70.

FAKA I T, 4. e IE RE AT R A R D T RE
THFE R AR R H 2 R 22 43 BT L. o [ b vl 2 45 W
Z475,2016,17(12):1074-1076.

BAUM E, PAWLACZYK K., MACKOWIAK B. et al.
Levels of hepatocyte growth factor in serum correlate
with quality of life in hemodialysis patients[]J]. Int J Clin
Exp Pathol,2015,8(10) :13477-13482.

SUN J,AXELSSON J.MACHOWSKA A.et al. Biomar-
kers of cardiovascular disease and mortality risk in pa-
tients with advanced CKD[]]. Clin J] Am Soc Nephrol,
2016,11(7):1163-1172.

BI X,CHU M., Al H.,et al. Association of serum IL.-18
with protein-energy wasting in end-stage renal disease
patients on haemodialysis[J]. Int Urol Nephrol,2019,51
(7):1271-1278.

STEVENS P E, LEVIN A, Kidney Disease: Improving
Global Outcomes Chronic Kidney Disease Guideline De-
velopment Work Group Members. Evaluation and man-
agement of chronic kidney disease:synopsis of the kidney
disease:improving global outcomes 2012 clinical practice
guideline[ J]. Ann Intern Med,2013,158(11) :825-830.
PP RS XA A R SR A TR 2 R M
W AT N 37 BT AR O M AR BT-RE O AR R PR AN L B
(0. 550 R E 9%,2017,24(3) 138142,

e H199:2020-05-22 &80 H #:2020-09-10)



