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Predictive value of serum Visfatin combined with urinary CTGF for renal
injury in patients with H-type hypertension”
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Abstract:Objective To explore the predictive value of serum combined with urinary connective tissue
growth factor (CTGF) on renal injury in patients with H-type hypertension. Methods A total of 120 patients
with H-type hypertension admitted to this hospital from October 2021 to October 2022 were selected as the
study group,and 132 healthy people who came to the hospital for physical examination during the same period
were selected as the control group. The patients with H-type hypertension were further divided into non-injury
group (n=74) and injury group (n=46) according to whether renal injury occurred. The levels of serum Vis-
fatin and urinary CTGF were detected by enzyme-linked immunosorbent assay. Receiver operating characteris-
tic (ROC) curve was used to evaluate the predictive value of serum Visfatin and urinary CTGF for renal injury
in patients with H-type hypertension. Multivariate Logistic regression analysis was used to explore the related
factors affecting renal injury in patients with H-type hypertension. Results The levels of serum Visfatin and

urinary CTGF in the study group were higher compared with the control group (P<C0. 05). The levels of ser-
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um Visfatin and urinary CTGF in patients with H-type hypertension in injury group were higher than those in
non-injury group (P<C0.05). The area under the ROC curve (AUC) of serum Visfatin and urinary CTGF for
predicting renal injury in patients with H-type hypertension were 0.811 (95%CI 0. 766—0. 864) and 0. 786
(95%CI:0. 743—0. 829). The AUC of serum Visfatin combined with urinary CTGF was 0. 915 (95%CI ;
0.879—0.957) ,the sensitivity was 87. 38% ,and the specificity was 84.42%. Albumin and glomerular filtra-
tion rate of patients in injury group were lower than those in non-injury group(P <<0. 05) ,and the contents of
urine protein,urea nitrogen,serum creatinine,and serum uric acid of patients in injury group were higher than
those in non-injury group (P <C0. 05). Serum creatinine ~>103.53 pmol/L (OR = 2. 257,95%CI : 1. 241 —
4.103),glomerular filtration rate <<92. 28 mL/(min * 1. 73 m”) (OR=2.633,95%CI ;1. 412—4. 910), Visfa-
tin=9. 18 pg/L(OR =3.959,95%CI :1. 854 —8.453) ,CTGF=30. 89 ng/mg (OR =3.184,95%CI :1. 745—
5.777) were the related factors of renal injury in patients with H-type hypertension (P <C0. 05). Conclusion Ab-
normal expression of serum Visfatin and urinary CTGF is associated with renal injury in patients with type H

hypertension. The combination of the two indicators has better predictive efficacy,which are expected to be bi-

omarkers for predicting renal injury in patients with H-type hypertension.

Key words: H-type hypertension; Visfatin;

P ge it 36 i e R CE I R A BB 2. 4 12,
Horp H B R B S 75 % DL b H OB i R 4
J5 2 M v ol R A O e TR B S bk R i AT, 2016 4R
(H B35 032 W 53697 19 % Z2 R 50 L & ) 2
Mg 2 (Hey) B9 2 Wi F5  J& Il Hey 7K F = 10
pmol/L, FRE H A& i & B0 R K e 4 &k ik E K
1R T2 SR E N R I A AN KU B, A B g e
H AU 1 He R8O I i 5 3 4 A R A o 1 e
BAEN 5 522 A L B B0 R i R R R W
() I R RE 22—, T g et B I PROE IR AS i 78, e B sf
FEAE B & B R i L A A e 2L ik, S
FR— o S e R A R A H R R A
Wimbr Y A IR E. addEKE
F(CTGE) & —F i B+, 2 A T AE T,
W5 £ W CTGF 25 T 41 2T 44k . A0 48 90 L 1ML i
g AR B . AR B (Visfatin) & —Ffig i
M DR -, AR RS N IE AR D b SR k. 4R R,
Visfatin A 184 X 255 & AF & & 5710 5 B4 19 AR &
Yy ALSE & A B AR R R L AR SO ) i
Visfatin BE& R CTGE %F H %17 1 s f 25 5 405 19
T A A
1 &RS5HE
1.1 — ekl HE 2021 4F 10 A & 2022 4F 10 A
AR BEYIA Y 120 1) HORY g i SR 2 VR N I g 41, Hoh
P62 B, 2 58 B, AE WY 30 ~80 %, (53, 48 +
4.78)% . Jy I 132 1] [) 40 ok 7 e A A A £t B & 1
Syt B, o 5B 69 i) £ 63 il AR 30~80 %
¥1(54.33+5.3D) %, MALAER M i R0
Gt B L (P>>0.05), ARHFIECRARL B FR HE 2
RHEUE I A 5213 B 52 )8 X A iF 58 A Tml

connective tissue growth factor;

renal injury

GYAFRIE : (D A7 A & i BG4 B 2018 A&
TTHR S Wi bR o U 45 'K =140 mmHg 1 (5 & 7k
JE=90 mmHg; (2) Hey==10 pmol/L; (3) & IfiL 1 5% 2
<15 4 (DI IR BTk B, HEBR AR E . (D) A Al
O LS 0 W B 56 N 3 WA 05 5 (20 I I JH 3 B
WRYE A F L S R AR S A I K Hey 25905
OBEEA S 45 B /N BRE 28 45 B IR s s (O PR
JIRE B BE R 5 (5) ANRERC A A58 4 .

HRAE H A g 1 28 0 5 AR B Bl 0 F 9 2 i
— B0 ARG (n=74) I A4 (n =46) . F 454
ZWIbRHE  FTIBEAE 48 h NS SR T K& L 55 1 LT JE i
Fr i (35020 Bl LI+ (26, 5 pmol/ L), F2E
i 6 h R <<0.5 mL/ (kg « h) ],
1.2 ik
1.2.1 BERbcdE WogE i f 2R 8 I R B k), L g
PRSI AR R R H 48 2 (BMD WM s AR L R
F R EE o B /N ERE o 3 B IH L H I = i
L R R A IR R 55
1.2.2 FpARRSE REXNBEHASHIRAALYKE
JE # kI 5 mL, LL 4 000 r/min 8.0 10 min 43 55 Il
o RAEE R E R Y R & H A& i & B E A B
24 h Wi RA M BRI 8 mL, i B0 15 min
Je W BV WV VR AR I K
1.2.3 F54RKEI  Visfatin &z CTGF ¥ % JH B BE 4
925 W o 4t 56 0 A A T R 7 A e K T 1 v
AR A R L B R AR D 3R R ) & i ]
HAT
1.3 Giitophb B SR SPSS25. 0 48 i #1147 %k
WM BIER A E R R DL 2 s Rox R
TNREA ¢ K0 O THECSERE LA 4 2 Bl i i 1 3%



. 782 AR ESLE 2024 F4 A% 45 %% 78 Int ] Lab Med, April 2024, Vol. 45,No. 7

NS X R LR, 2 32 TAERRE (ROO)
<k I8 i <8 F AR (AUC) 20 Visfatin, CTGF
Xt H A i R S B i m . REHZHE
Logistic P48 H A& 1l K B & B 38 40 60 18 K
. UP<0.05 MERAZRITFEX.
2 % F
2.1 MAHIME Visfatin 5K CTGF KV IbE W5
HEF M Visfatin, JR CTGF /K 4 /& T % B 41
(P<<0.05)., W#EI1,

%1  TAMF Visfatin 5 CTGF K F B ( T +s)

21 5 n Visfatin(pg/1L) CTGF(ng/mg)
Xf B2 132 6.03+1.56 21.31+8.35
sk 120 9.61+1.38 32.5847.47
t 19. 216 11. 249
P <0.001 <<0. 001

2.2 AR R AL H O IR R I Visfa-

tin 5K CTGF /KF i il H 8w i = 85

7% Visfatin, JR CTGF /KF# 7 FIEM G4l (P <

0.05), W% 2,

2 IRGAMBGEHBBOEREZNE Vislatin 5
K CTGF K E L8 (= +5)

2531 n Visfatin(pg/L) CTGF(ng/mg)
E[FEEGE 74 8.23+1.47 29,4644, 28
Wi 46 11.83+2. 47 37.5945.12
¢ 11.743 10. 427

P <<0. 001 <0. 001

2.3 LW Visfatin 5 CTGF %F H %I &5 i s 8 %
AR P ROC # £k R, I3 Visfatin,
PR CTGF T H AU & i & B B #i05 & A 1 AUC
I35 0. 811(95% CI:0. 766 ~0. 864).,0.786(95%
CI:0.743~0.829), — FBA KW 0l H A & i &
) AUC 2N 0. 915(95% CI:0.879~0.957), W% 3

FE 1,

*3 mE Visfatin 5FR CTGF X HEghEEE

'S 15 {5 B T 0 (B
$447 AUC  95%CI ot iy T AR
% (%
Visfatin 0. 811 0. 766~0. 864 9.18 [Lg,/L 68.72 91.52
CTGF 0. 786 0. 743~0. 829 30. 89 ng/mg 64.18 92.78
Visfatin+CTGF 0. 915 0. 879~0. 957 — 84.42 87.38

T — RN TR

1.0 . .
— —_—
~ I/ .
084 |
. 3
I
0.644 —I -
2l
ﬁ 2 ) e
0.4 I :
| —---Visfatin+CTGF
i H — —Visfatin
0.2+ W/ CTGF
I : — %Y
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-HRE

B 1 Mm% Visfatin R CTGF X HE M /E £
% 15 15 B o 1B

2.4 H AR E TG RE RS Bifd
B EEEVE DBRIE A R B AR T ARSI A B A
By PR AR B R A UL | I DR R AKF B TR
WA (P<<0.05), W 4,
* 4 HEShEEEERGNEEZR
S Ls Hn(%)]

- et HineH 3 b
(n=74) (n=46)

I () 53.7445.57 53.13+5.16 0.600  0.550
PE5 0.680  0.410

% 40(54. 05) 22(47. 82)

o 34(45. 95) 24(52.18)
BMI(kg/m®) 23.3742.45 23.1342.73 0.499  0.619
WA 19(25. 67) 10€20. 83) 0.370  0.543
vl 22(29.73) 15(32. 61) 0.170 0. 680
HEH /L) 25.3143.48 19. 7974411 7.876 <<0.001
JRE A (g/24 b 4.67+1.24 6.93+1.55 8.808 <<0.001
H- it =K (mmol /L) 5.27+1.28 5.46+1.51 0.737  0.462
SR [ B (mmol / L) 12,7844, 25 12.17+4.63 0.462  0.739
B /N 2R UE i 2 [ml/

' , 103.134:7.48 85. 2746. 43 28.409 <0, 001
(min * 1. 73 m*) ]
JR % (mmol/ 1) 6.5142.36 17. 69744, 68 17.336 <20, 001

T ALEF (mol /1)
IR FR (ol / 1)

96.57415.48  114.73£20.48  30.896 <<0.001

327.63128.72  469.372£38.59 22.991 <<0.001

2.5 HAGIMESHE TG ZHEEK Logistic M5
AT ARBEGEHE H OB A R A A AR
HHAER(E=0. 2= %K 3 ARKX b xR
A G B AR bR S LTS Visfatin 5 R CTGF 1
jJHﬁrE'QVﬂ/\y.? Loglstw @Jﬂﬁ’*ﬁ %ﬁ%,
B /NER 98 3 % <<92. 28 mL/(min + 1. 73 m®) . L flL
lif>>103. 53 pmol/L, Visfatin=9. 18 pg/L.CTGF=
30.89 ng/mg /& H A& M E B & B 405 A A OC R &£
(OR>1,P<C0.05), WL#ES5,



EI PRt lE #4075 2024 42 4 F % 45 %% 7 ¥ Int ] Lab Med, April 2024, Vol. 45,No. 7 « 783 -

x5 HESNERE BRGNS ER Logistic

ENER. 2
. 11/ I,
A L bRIfER Wald X2 P OR95%CID)
I AL 0.814  0.305 7.123  0.008  2.257(1.241~4.103)
BENERIEIEHR 0.968  0.318  5.629  0.002  2.633(1.412~4.910)
Visfatin 1.376  0.387 12.642 <C0.001  3.959(1.854~8. 453)
CTGF 1.158  0.304 14.510 <C0.001  3.184(1.745~5.777)

s F A8 W i LA << 103, 53 pmol/L = 0, > 103. 53
;Lmol/L—l,'H‘/\HMEL?<92. 28 mL/(min + 1.73 m*) =1,>>92. 28
mL/(min * 1. 73 m*) = 0; Visfatin<(9. 18 pg/L=0.2>9. 18 pg/L=1;
CTGF<30. 89 ng/mg=0.,2>30. 89 ng/mg=1,

3 it e

H R 0 A & 0 e ) 32 22 5 st A% AR R T £
B R BLA TG 2 B 6 . A IFSEE S, H OB i
T 5 B0 B ML A5 12 8 XU 5 — e 5 i s XU 5 I
WK Hey K5 768 28R 20 DR L il 1 45 5 995 A5 B B2 388
EIEARE OB R R S O AT
Al AR T B . A SR T, 4026 L B E B
Ui E YA H RS s, HAEA H RS i & 5 E
Wit E B o aedr 22t . H OB A R T S 84
B EE , AT IG R E 05 D) 58 F8 B UL | il IR R
SEEAR X ST BRI 0 0 A R I, R R —
AR LY FHR AR B 8 T B0 & I Al 2
Wr H Y& i s AR A .

Visfatin J&— F i P JIE B 105 28 B 43 00 1) 40 i
T AT Tz BRI W A 24 A LSS
i AR LR B L L R S b A ekt L BFSEAIE

9oL S BB E AR ARG AR A R &

P, WF 9% 4H 0 Y Visfatin =5 T % B4, 145 8 17
Visfatin @& FAEM G341 . /R B % Visfatin K 1T,
B R E S ZATEFVI KRR, BB SR, IR
SOPAE DR s B2 49 B N IR 2R KT s AR IR
Visfatin 0] A &5 [ W 4 9% 159 0% IR i G835 5 400 4 e
FENY . YEHRGE , Visfatin 7] DLl i 2 5 02 B UE 40
LR YA 5T AR SN AR Y AR S B JE e B
AR SR WF ST AIE 92 . Visfatin 5 47 4E 4L H T 2 18]
A BEAFAE S, Lm0 ) STRT1 3 428 A s 4% % %
K F-kB(NF-«B) p65 i 12 Fl f& i 5 /] BR 2T 4t MW
PRI, R Visfatin 7] 38 2 8 958 LR 19 58 AE = N
Bk S PR R . 2 5 H R i R ) 1')3
T, AR AR A WA

CTGF fE N AL KA F B T F . GEH o /v
T 20 G R R R o R R R N BR R A i i o
RE IS5 G /INEKE L A1 /NG (8] 5T 2F 2 16 s A2
A W58 R . CTGF mRNA 765 /NER S 46 L TgA 159

B /INBRBE AL KB PR s B v Y B Al i A A M R R
B A= PR A b 2 B TR LR 2 E e 8 AR R
SRR B /N RGO A HE I AE 2 S R
PefE BN R A N, CTGF mRNA Rk &
508 e B /N i) SR A4 3 A0 1 i R DD AR O
B — T IE K& B, CTGE 0] f 2 5 40 e i) Jit . & 40
A8 47D 2R 5 A0 i 0 40 i A 6 o i AR R A e o AR
F G AT | 82T 2 20 i v g B RN G RS L A BE 2 A0 Oy
B AR EE LR . AR LE R BOR,
IR CTGF /K- T3 4L, AR B fi 41 R CTGF
AR T A 41, $2 78 JR CTGF K76 H A & i &
BEP T E, BS B A IR G .

R 4E R &P, Visfatin T H B 5 if B &
B AUC 24 0. 811, CTGF il H % & i
JEBFH R E B AUC 0. 786, ~H BEA BT
AUC A 0. 915, ¥/ 113E Visfatin 5 CTGF 1 A 8U%
e H R iR I AR B A O R L DA IO HORL
I B B 0 AR Y 2R AR bR, W Visfatin BEA
PR CTGF X H AU i 8 2 5L 400 B 4 4 7ot ) 2L A o
HRIERMNAE ., #—2 2 HE Logistic 13 447
7~ » Visfatin==9. 18 pg/L.CTGFZ=30. 89 ng/mg ¥ &
H AL I 5 B B B A R X R X T
Visfatin 5 CTGF S Rk 00 H R & i &8 & 75 &
FUORTE B I I8 836 7 J7 58 1k T B A1 45 405 1Y

L5 LR, M Visfatin 58 CTGF R# £k 5
H AL iR 85 B B0 A G, AT AE Dy B0 HORL & i
JE SR E B 0 A AR . B G 2 W 1
RRe AL AT —JE 1Y i R A6

S % ik

(1] B0 F SR, B8R, 55, 24 s im ks AR H B
MR R REE SN X R T[T, h E A RHBE 2,
2021,24(20) :2520-2526.

[2] BBl U005, kA 4. p s R AHE T H OB e i &
B HE R FARAE Je 53¢ | ABE M LB [T ], dbmt Rz 4k
(BE2£HR) ,2022,54(5) : 1028-1037.

[3] CHEN Z N,HUANG Y R,CHEN X,et al. Value of neu-
trophil-to-lymphocyte ratio as a marker of renal damage
in patients with H-type hypertension[ J]. Biomark Med,
2021,15(9) :637-646.

[4] JANCZI T.FEHRL Y.KINNE R W,et al. The role of
YAP1 target gene CTGF in the anoikis resistance of rheu-
matoid arthritis synovial fibroblasts [ J]. Rheumatology
(Oxford),2023,62(2) :850-860.

[5] DAKROUB A.,A NASSER S.YOUNIS N, et al. Visfa-
tin: a possible role in cardiovasculo-metabolic disorders

[T]. Cells,2020,9(11) :2444-2467.



. 784 -

] P g [ A

52024 F 4 AF A5 %% 7T Int ] Lab Med, April 2024,Vol. 45,No. 7

[6] (& m By 6 46 m ME 1T 2 51 <. B = 1 s B i6 48
M 2018 A 1T MR LT . o0 B i % 9 B iR 2019, 19 (1)
1-44.

L7 o Lo A8 2 R 5 50 4R 5 A 5 A v [0 il R S
el 2021 BEZELT ). P AR PR 5, 2022, 87 (6) : 553~
578.

(8] W%, A e, sk A, 55, JRIR S H Y iR 09 AH OC 1
WEELT ] P R R 2241, 2022, 51(2) : 101-105.

(9] WE/NT5, )89, A DRI, 45, H B & a0 283 1f DR AR 45 1 G
WY RBEIELT ] B E L E 2 Wiy, 2022, 26 (1) 1 45-48.

[10] XV .5 8. H B i G F 38 Bk v b
P I ML S L A S 5 5 IS A A A 1Y 6 R
WraTll]. T E 258 5116 K, 2021,21(21) : 3580-3582.

[11] AGARWAL R, SINHA A D, CRAMER A E,et al. Ch-
lorthalidone for hypertension in advanced chronic kidney dis-
ease[ J]. N Engl ] Med,2021,385(27) :2507-2519.

[12] CHINAPAYAN S M,KUPPUSAMY S,YAP N Y, et al.
Potential value of Visfatin, Omentin-1, Nesfatin-1 and
Apelin in renal cell carcinoma (RCC) :a systematic review
and meta-analysis[ J]. Diagnostics (Basel),2022,12(12)
3069-3081.

[13] TABASSUM A,MAHBOOB T. Role of peroxisome pro-
liferator-activated receptor-gamma activation on visfatin,
advanced glycation end products, and renal oxidative

stress in obesity-induced type 2 diabetes mellitus [ ] ].

Hum Exp Toxicol,2018,37(11):1187-1198.

[14] J/NFF WIELT 0 JR k. P9 NIR 225 0 IR 5 s A G 1 1Y
WroE kB[], B2 8k, 2021,27(14) : 2846-2851.

[15] 323522, /N, B, 25, L3 Cyse A1 Visfatin /K 378
L ST B A LI B 8 R I R S LT DL G
4 AR I 7, 2020, 28(5) : 578-580.

L16] XUA K, T1 5%, 2 BB R B 83 13 NF-«B, MDA
FFA . visfatin /K28 4k 52 5 Dy gtk 80 43 Hr [T, o [ A v

EZE & w2 ,2022,23(9) :827-829.

[17] YAO S,JIANG C,ZHANG H,et al. Visfatin regulates
Pg LPS-induced proinflammatory/prodegradative effects
in healthy and inflammatory periodontal cells partially via
NF-kB pathway[ J]. Biochim Biophys Acta Mol Cell Res.
2021,1868(8):119042-119055.

[18] EA  EFF, X" — 45, B0 W 255 B ALK CT-
GF LRP 3% J il PR LT DL AP 70 B2 45 6 0 il 1L A8 0 2%
5,2021,19(22):3959-3962.

[19] MAO L,LIU L,ZHANG T,et al. MKL1 mediates TGF-
B-induced CTGF transcription to promote renal fibrosis
[J].] Cell Physiol,2020,235(5) :4790-4803.

L2070 SBuloph, SEMG , EH v, 45 1l V0 30 TO6 & L YR 3% AT ) 18
R EE IR I 2 0E H F & CTGF .BMP-7 KT 1y
SEMALT ] NGB~ BE A4, 2021, 36(2) :201-204.

QI H 3 :2023-09-28 &Il H 1 :2023-11-12)

(EHE5 779 T

[12] 2o by SR AL , B 45 ML/ B R 32K 1 &E/‘
T W5 5 T I /N AR RD PR 2 L eh g £ R O
LI, o il R 25 B2 153597 2 . 2023, 28 (4) : 438-444,

[13] LEWIS J P,RIAZ M, XIE S, et al. Genetic variation in
PEARI,cardiovascular outcomes and effects of aspirin in
a healthy elderly population[]]. Clin Pharmacol Ther,
2020,108(5):1289-1298.

[14] ZHANG X G,GU J Y.FU Q Q,et al. Impact of platelet
endothelial aggregation receptor-1 genotypes on long-
term cerebrovascular outcomes in patients with minor
stroke or transient ischemic attack [ ]J]. Front Neurol,
2021,12:649056.

[15] FARADAY N,YANEK L R, YANG X P,et al. Identifi-
cation of a specific intronic PEARI gene variant associat-
ed with greater platelet aggregability and protein expres-
sion[J ]. Blood.2011,118(12) :3367-3375.

(167 ZERKM .t 4l WA, 55 oy [0 2 47 il 2 v 28 35 DA 0 e
B R R K E W Meta 43 87 [T, B & FF & 2%,
2023,26(32) :4070-4079.

(177 SR wR A2 25 R . B a0 i A v o e B PR SR A e kR [T .
o R 45 A0 IR I 2% 3, 2019, 17(10) :1493-1495.

(18] A Z . ZHM, @IE% 5. HUIL/MRZS WG IT7 SN 2 4

PE 5 X SR 1/ 1M /AR P B R AR AZ A 1k BRAE G MR 5
HEJRLT . B BR A 200 2 4 2 ARl 2% 42 7, 2020, 47 (5)
559-563.

(197 &P, = 7, VER A, S5 BT &) DG bk 55 S kA% 354X 0 4H ¢
HE PR 22 75 M AR A3 A B ke ot e i 2 v 52 % i s e [ ].
g 252%,2021,19(5) :1019-1024.

[20] MAfemn. SEH 280 5T & R W IF5E[D]. Ured -
IR K2, 2019.

(217 3 F 46, 06 A 20, PEARL JE P 22 25 1 5 IR A 0 ) DS Ak 5
I A A v g 2 AT R AR DG A M LD . v 25 i ik B
VE2475,2021,27(4) :617-620.

[22] sk a4t T35 58, X Mg k. BT ) DT AR FE O Il 45 92 9 — 4 T
Bij v B F 5 3k R LT ], v G B 4% 7K. 2023, 38 (8) ; 887-
890.

[23] Z=RH, = H. M/MMRN R REZE 1 51/ 6gn)
LAl 5 05 RS R L) ], op B 4 F 0 WER 2 44 7K, 2020,
20(4) :3445-3448,

[24] o6 7 Fh, 8 X 2, X ¥ A, 6 48 N R AR Z KA
rs12041331 v £ 2 25 ¥ % 4 & 1 A5 5 5 A DA 0 ) BE
sem L. hovE Bs g A0 NI R 44 AR, 2022, 20 (14)
2645-2648.

(Wi fs B 3.2023-09-28 &8 H 11 .2023-11-17)



