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Significance of serum Y-glutamyl transpeptidase levels for early
detection of asymptomatic subclinical target

organ damage in hypertension
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gxi,330006, China)
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Abstract Objective: To explore the association between serum Y-glutamyl transpeptidase levels and asympto-
matic subclinical target organ damage in hypertension. Method: A total of 501 hypertensive patients, who admitted
to the Department of Cardiology,Second Affiliated Hospital of Nanchang University from September 2017 to Sep-
tember 2018, were included in this study. They were divided into 4 groups according to the y-glutamyl transpeptid-
ase level quartile. Blood biochemistry echocardiography, carotid ultrasound,fundus photography,and brain magnetic
resonance imaging were performed and urine protein was measured. The incidence of target organ damage in each
group was compared,and the risk factors of target organ damage in hypertension were analyzed. Result: There was
no significant difference in carotid artery and fundus target organ damage between the groups. Compared with
group 4,group 1 had a lower brain (85. 8% vs 64. 7% , P<(0.001) ,heart (45.6% vs 26.2% , P=0.001) ,and renal
(32.0% vs 13.5% ,P<C0. 001) target organ damage ratio, group 2 had a lower heart (85. 8% vs 32. 0%, P=
0.027) srenal (32. 0% vs 12. 0%, P<C0. 001) target organ damage ratio, group 3 had a lower renal (32. 0% vs
18.4%,P=0.013) target organ damage ratio. Linear trend tests showed a linear correlation between the number
of target organ damage and y-glutamyl transpeptidase levels (total variation:y* =22. 522, P=0. 032; linear trend
test: 3’ =13. 634, P<C0. 001). Multivariate logistic regression showed that high y-glutamyl transpeptidase levels
(>50 U/L) increased the risk of damage to 2 or more target organs, OR:2. 876(1. 298—6. 373). Conclusion: Hy-
pertensive patients with high y-glutamyl transpeptidase levels have an increased risk of target organ damage. The
clinical value of serum 7y-glutamyl transpeptidase level in the early detection of asymptomatic subclinical target or-
gan damage in hypertension is considerable,

Key words 7-glutamyl transpeptidase; hypertension;target organ damage;subclinical
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27,90, HE M . DLo BE B R K 4 .
AR JEE 0 /50 A A 3 A R L HE R R R RN 1 Tk
B R R MR EERNE, &R NI R
YR YT, IR &8 B F R DL . (rp
o IR B 6 46 T (2018 AFRAE 1T R )5 38 L i 6 i Ik
P I R B0 2 B 5 AR 1 A R R 2 W R
GESEE AN E
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ABFFA A 2017-09 —2018-09 T Hf B K246
TR R R BE L N R B A a0 R A 3R 501 B,
IR E v- GT K FW A 4 4. A4
(<17.07 U/L)126 ] B 21 (17. 08~22. 99 U/L)
125 ], C 41 (23. 00~35.71 U/L)125 # Il D 4
(=35.71 U/L)125 5], A3EHRHE AR 3 ¢ 1 & i
JEBG iR H6 2018 AFAE T iR ). i I R f4 32 W A
N AERME R E BT AERE 3 )il &2
=M E, W 4E E =140 mmHg (1 mmHg = 0. 133
kPa) Fl (E) #F 5K J& =90 mmHg; 8% B 75 =5 1 /&
SRR 258 . HEBR bR oE . O B 0 B AG gk Kk
P AL 5 @ O JIE R A5 L TR % O WL AR K B e
Jik 25 B A s O BT 48 A £b 45 7™ 30 %) T I 9 s s D 7™
B DI REN 4 s @ F B PR 5 © WAk i .

1.2 5k

1.2.1 SEZFEHE MR RSO E & i E B
BT EE 2018 AFEAB VT ) HE 48 B 4503 A5 HE T AS 0 BE
B I L R o A AR IS R G S R AR

O E - 3 B PE A 48 A5 o A2 0 BB R (left ven-
tricular hypertrophy, LVH), R H & 0> = i & $8
B (left ventricular mass index, LVMD1F4 LVH.,
OSSR EE L. LVMI BHE>115 g/m?, &

PEZ=95 g/m” . R HIC R 68 8 75 I A5 22 0 25 &7 5K
K 4% (left ventricular internal diameter end-dias-
tolic, LVIDd) . % 8] % J& & (intervent ricular septal
thickness,IVST) 55 72.00 % J5 B B & (left ventricu-
lar posterior wall thickness, LVPWT), Z.0>% i
 (left ventricular mass, LVM) 1+ 8. % H Devereux
WIEAR : LVM (g) = 0. 8 X {1. 04 X [(IVST +
LVPWT+ LVIDd)3—LVIDd3 ]} +0. 6; {4 3% 2
TR SCAE R S (R T A (m®) = 0..006 1
X B (em) +0. 012 8 X K i i (kg) —0. 152 9,
LVMI(g/m*) =LVM/IKEH

U« B e R B 0 SO B L R
=30 mg/24 h SR A HE /R ILEF L =30 mg/g
(3.5 mg/mmol),

KM « 322 VP4l 5130 ik HE &% B 8 3, R H 8
Sl KO B B R A, 300 KR R E U
#Fsh Bk N H 2 B B (intima-media thickness,
IMT)=0. 9 mm 55 3} kil #F Bk
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E
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0% %5 F 6 25 11 E [# 8% (low density lipoprotein cho-
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HHEHJRAEH U,
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Gt b I SPSS 18. 0 B, 11 &R L
at s TR RO ORCR M R L BoR R . 24l
Foas iR RL R A o K3, oh i BB R H B &
J5 25 B (One-way ANOVA), BAKZE % H
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2 R
2.1 — RGOy H AL

A 21 [E) M S WA e A BE I bR 2% A
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1 3HE—MAREE
Table 1 General data B1C%) , ats
s A#Aaze D  BHA2 6D CHA2s#D  DHA25 B Bt P
egids 64(50. 8) 78(62.4) 59(47.2) 43(34.4) 244(48.7) <0. 001
Y-GT/(U-L D 14.2242.16  20.2241.79  28.4743.53  62.28435.51 31.26425.77 <<0. 001
/% 60.464-14.37  60.22412.90 58.54412.90 56.79+E12.90 59.00=413. 33 0. 105
Wl PR S 11(8.7) 19(15.2) 15(12.0) 17(13.6) 62(12.4) 0. 448
W A 12(9.5) 11(8.8) 28(22.4) 31(24.8) 82(16.4) <<0. 001
TC/(mmol « L) 4.40240. 96 4.5341.00 .8741.08 5.0940. 99 4.7241.04 <<0. 001
LDL-C/(mmol « L™ ')  2.7140.82 2.8140.79 .0740. 90 3.1440.80 2.93740. 84 <<0. 001
o I 3 A / 4 7.704+17.96  7.9248.69 L5947, 74 6.1946.93 7.35+11.27 0.617
BMI 24.58+3.52  26.08+14.97 L6474-3.56  26.39F11.10 25.6749.62 0. 467
W45 1/ mmHg 147.074:24. 77 144.51£22.32 149.62422.52 154.85+22.85 149. 0123, 38 0. 004
&5k JE/mmHg 82.974+15.96 81,1015, 45 L514+17.01  93.13+18.25 85.42417.28 <<0. 001
IMT/mm 0.84240.17 0.8740.18 .8340.19 0.8440.17 0.8440.18 0. 209
LVEF/% 64.86+5.92  64.024+5.92 .2548.83  63.4947.03  63.9147.03 0.275

2.2 R[E v-GT KB FE g

501 {51 £ 3 v 52 B PEAh G 452 1], 5E B S0
B KOEAR B 484 61, 52 B IR JE PF A% ) 235 6. BT A
AR 50 O I B I TE AR L 4 48] 58 R4S TP A Y
FE B JEGE 25 5 . 45 4L 18] 350 o Jok 0 4 i 3 5 L HR
JEHE S E PUHE O 25 e U L0 R B

FeBilBE S v-G'T K 19 T s 1 3G 5, D 41 8 i ik
AMAEHMFE LA R E ST A4 P<<0.001) ;.00
MAAERFRAREST A4LP=0. 00D M B4
(P=0.027), FE A EBF LA B E ST A4
(P<C0.001),B 41 (P <<0.001) Al C 4 (P =
0.013), W% 2,

F2 RABBHREBRETLR

Table 2 The target organ damage in each group B9

4151 Fi5 ARG (452 451D i3k (484 1)) LMEC501 ) B Wk (501 i) HRJEE (235 49
A4l 67(64.4)” 83(68.0) 33(26.2)? 17(13.5)% 49(92.5)
B4 88(77.9) 92(74. 2) 40(32.0)" 15(12. )% 47(92. 2)
c4l 91(79. 1) 81(66.9) 44(35.2) 23(18.4)V 59(93.7)
D4 103(85. 8) 85(72.6) 57(45.6) 40(32.0) 65(95. 6)
Bt 349(77.2) 341(70.5) 174(34. 7 94(19.0) 220(93.6)
P 0. 002 0.539 0.012 <<0. 001 0. 863

5D4 " P<0.05;2 P<0.01,

2.3 y-GTKFHIBEE B FERER LR

DU 3 B0 & B 903 B0 37 A4 0 4% B B R
JEL 4 dHlrh o~1 NS E R H M LR v-GT K
S T R R R, =3 AN RS 0 A K L
BE v-GT K-FR T &2 ETHE 3 (R a0 56
IR AVAESE P =22.522,P=0. 032; kM B

¥ =13.634, P<<0.00D), W% 3,
2.4 FPRFAHCH: BT

Spearman A ¢4 43 W, v-GT G MK 5
TC.LDL-C, JR ff & H & [ IVST., £ % &F ik K&
LVMI, BMI. W 2IEA G, St 2 fAE5C. i
AR IMT  LVEF b 9% JC B ARG, WLk 4.

£3 1CIATESBENEBRRERERENSREBER

Table 3 Linear trend test of Y-GT levels and degree of target organ damage %)
51 HLg B U /A
0 1 2 3 =4
A 13(10. 3) 28(22.2) 45(35.7) 30(23.8) 10(7.9)
B4 7(5.6) 30(24.0) 40(32.0) 37(29.6) 11¢8.8)
C# 8(6.4) 26(20. 8) 42(33.6) 28(36.4) 21(16.8)
D4 6(4.8) 21(16. 8) 33(26.4) 36(28.8) 29(23.2)
Bt 34(6.8) 105(21. 0) 160(31.9) 131(26. 1) 71(14.2)
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Table 4 Correlation between Y-GT levels and variables

B Y%
AR r P
LY —0.070 0.119
TC 0. 260 <20. 001
LDL-C 0.193 <20. 001
R EEA 0.158 <20. 001
EEFHRE 0.135 0.002
IVST 0.175 <20. 001
LVMI 0.161 <20. 001
IMT —0.009 0. 839
LVEF —0.085 0. 057
e I —0.021 0. 640
BMI 0. 144 0. 001
B IR 0.033 0. 461
prgis —0.158 <0. 001
W A 0.17 <<0. 001

r: Spearman &M R E,

I 41, Spearman A P 43 B SR L = 0L IR R
HA4EW (r=0. 353, P<C0.001) . IMT (r=0. 203, P
<C0.001) . IVST (r=0. 124, P=0. 006) . /£ & 5 B
JEE (r=0.107, P=0. 018) 4 JR %% (r=0. 090, P
=0.047) B IEM K,

2.5 WEAEBENZHE SN

PLo~1 ANH1 2 A4 B DL b $0 2% 5 40 3 2 O iR
IEMERERMEN KA, KECPEE
ML FE iR H8 7 2018 AR IT R ) . 4% 55 1 =>55 % sl &t
PE=>65 2 LRy s AR 4 b 1A Il g = B
B MO R B K 42 % LDL-C >
4.1 mmol/L 8 TC>6. 2 mmol/L & X Jy = 0 [#
RS0l 5 MK M = % H S BK i W v-GT K P
=50 U/L E XN E v-GT MLAE., LAHE &% 5 it
BE A3 AR i Oh R AR e IR RE LR L B IR R
P R A PR L IR R L -G T OIMLAE |
JIEL [ IR A AR B R AT B 4 logistic B IH, 45 5
WORFHET 0~1 AN g B i FE 4, & v-GT ILfE T
Hm=2 MERE M EGRE ., WES,

3 itig

AR, R MR ZB T v-GT K¥EHAES

o I 45 0 I A 9 9 IR 86 g o6 RS B H

HI W AR A 5 X v-GT KF 5 & i 51 i 48 &%
HAHEZ A R AT IRER . AW E RO F
TE IR N HE A 1 v-GT K 50 0 IE .
R MR S K i i 45 T RE AR W i PR A 2% 0
By KB A OC . ABHE SR i v-GT KV
SIS o VA i 1 =1 5 = | N = | N
i E U L W R TR v-GT K4
MAEWESEMFERE WS vGT KF24LH
M., £IC logistic MIAK IEIRZHEE B E v-
GT IMLAE 5 2 4> K DL b #8385 450 3 il 57 A0 G

M3 v-GT /KF 5 & i 8 48 5 3 F A1 e
ML E AT AN B, A SRR ST & B, v-GT Al 38
I AR 4 LA A JOE TR Y 24 N 2 B R i e i L 4
5 40 5T A5 IO K A 2B 3 R e ATk N R 4
M B BT fe 1 A B BoR L -G T KA
A v 0 e B C N 2R 1 KT VARG 09 X6 4
A T 05 S OB AR T R R G R AR
B, T8 v-GT 7K1 T i i 0 Ry AL A4 480 Ak 07 38 K
PeRE SN B AT 1S AN BT AR R S8 A2 R Ak, X AT
REAE R v-G'T 7K1 S e 2625 8 45 B 0 5 3 o i #L
HilZ—. MF v-GT 7KF Ft e w52 e i Uk A 1y 22
P B A R T L T B 3R AR B A b i B B AR
FHEED T 6 B 28 HC B E W Ry 5 S0 i R D 2 4
EMEBERED X REE R v-GT K5 & i &
M E I FER RN Z—, Mo, 2Rk
B TR v-GT K5 AEATE i R | BH 2 o B
S I 1% %8 45 255 A AES | Il R /2 % (morning blood-
pressure surge, MBPS)!™ | & Ifi i [A] A9 2 B 4
R A B XU T L S Bl ik BE B g R R
K EH MR B ER . v-GT KF5 LDLC KF 2
TEAR DG, T 3 Y R 3R 8 5 ol A 4 R XU
B &, B, y-GT /K 5 il 88 & it %
Bk ZR B HLH AT RE 2 2 00 B/ A 1 A1) W 2 £ (0 B

REAE A0 5% o8 7 iiE v-GT K-FF & 55
I Fs 28 s XU 386 0 A OC L 28 5 1Y BIF 9 gk — 25 WL %%
B IECHIS & L B e v-GT KR &4
S ERE KRR, CHXN T & T AERS %
L 50 U/L MEBE. E4AE 2 KD LS E i E
AR RIS 249 O IE BN SR 9 2. 876 4% (95 05 CIL:

x5 EBEERTEREERHS T logistic @354

Table 5 Multivariate logistic regression analysis 1Y)
95% CI
= o
Al B3 SE Wald P OR
TR R
A3 1. 101 0.223 24,308 <0. 001 3. 007 1. 941 4. 659
& v-GT IfiLhE 1. 057 0. 406 6.776 0.009 2. 876 1. 298 6.373
15 B[] i I 0. 827 0. 403 4.220 0. 040 2.287 1.039 5.033
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1.298~6.373) . MMIEH® y-GT /K85 MLk &
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A E I EHO .
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