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GPR. MHR5S5ZEEFAEEMESHARER LLBERIME R
XM, K3, ARES, XNEW, FHFR', 5F°, Fmw, REHK
(1. FRFE B 2 B i B e Co e B AR R, TATdb KA 0670005 2. 77 BE 24 B it E B2 Be N ARk, Tt 2K A2 067000)

[ E] BH: WiTEFER KL L (essential hypertension, EH)& FF AN 2 L0 20 (unstable angina, UA)H
ML v-23 2 e 3L 5% BE il 5 1/ L (E (v-glutamy] transferase-to-platelet ratio, GPR). H4% 4055 = %% 2 Ais 25 11 JH [
Jiz2 (B (monocyte count to high-density lipoprotein ratio, MHR)AZKFE K X o Fik: #EHL20184F9 A & 201949 A &
T 2 B BRI 5 0o i I RHLL EH ISCA BE FLAR I >60 22 47 5k 2 ki 5% i) s 218 ], MR 75 6 9F UA 43 ) EH+
UA 8 (n=113)F1 EH 2 (n=105), 53 IEFEEEI2TE 0o A B AR ) Ik i 5215 1 8 0 BREH (n=106) . LI 2H IR 1Y
— MR i AEAAEAR . GPR X MHR 25 5, I #EAT IR A 5G40 Hr S 52108 TAE4FME (receiver operator characteristic,
ROC) M o0 #r. &R : SxHM4IM Lk, EH+UA 41, EH 41 /8 % 1A & 45 £ (body mass index, BMI). = ik H il
(tyiglyceride, TG). GPR, MHR T}, &% & )88 H H [ (high-density lipoprotein-cholesterol, HDL-C)F#AIL (3
P<0.05); EH+UA #H % (H 40035 . N & B2 %% % i (alanine aminotransferase, ALT). BRER/KF-3TF i (2 P<0.05);
S EHZHAALL, EH+UA 4184 GPR, MHR 7R (1) P<0.05). (AHSC/MT s TEFEHI T 25 2R 25, GPR S
BMI, H40MEIT40. ALT. TG. JREZ¥EIEAC(r5]7=0.160, 0.111, 0.205. 0.250, 0.154, #JP<0.05), 5 HDL-C
B A (=-0238, P<0.05); MHR 5 BMI. ALT. TG. JEBZ . GPR & IF 45 (43 5] 7=0.186. 0.307. 0.157.
0.141. 0.223, #JP<0.05), 5HDL-C &MAHK(=-0.610, P<0.001), ROC £/ #r2eH] GPR ELA 8 s i S A P
TOAE, 1 MHR B 38 UK, MPITSARIE AR e, AUsR R R PR T A (5 5 . 4538 GPR. MHR 5
EH+UA TEEARSEE,  HIFEARIBE S A X8 4F EH+UA BAT —E YAl Bh S Wi i .

[R4BIR] y-2 AW RO B 5 /M LG SAAZ A0 5 2 P R AR U IR I BE LG A SRR MR U s ANFae 20
3]
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ABSTRACT

KEY WORDS

Objective: To investigate the level and significance of serum vy -glutamyl transferase-to-
platelet ratio (GPR) and monocyte count to high-density lipoprotein ratio (MHR) in
patients with essential hypertension (EH) and unstable angina (UA).

Methods: A total of 218 patients with coronary angiography aged =60 years, who were
admitted to the EH hospital of the Department of Cardiac Medicine, Affiliated Hospital of
Chengde Medical College, were selected from September 2018 to September 2019. They
were divided into an EH+UA group (n=113) and an EH group (n=105). In addition, 106
patients with normal coronary angiography who were diagnosed with coronary heart
disease were selected as a control group. The general data, blood biochemical indicators,
GPR and MHR in each group were compared, and partial correlation analysis and receiver
operator characteristic (ROC) curve analysis were performed.

Results: Compared with the control group, patients in the EH+UA group and the EH group
had higher body mass index (BMI), tyiglyceride (TG), GPR, and MHR, and lower high-
density lipoprotein-cholesterol (HDL-C) (all P<0.05); and patients in the EH+UA group
had higher white blood cell counts, alanine aminotransferase (ALT), and uric acid (all P<
0.05). Compared with the EH group, patients in the EH+UA group had higher GPR and
MHR (both P<0.05). Partial correlation analysis showed that after controlling the
antihypertensive drugs and lipid-lowering drugs, GPR was found to be positively correlated
with BMI, white blood cell count, ALT, TG, and uric acid (»=0.160, 0.111, 0.205, 0.250,
0.154, respectively, all P<0.05), which was negatively correlated with HDL-C (=-0.238,
P<0.05); MHR was positively correlated with BMI, ALT, TG, uric acid, and GPR (7=0.186,
0.307, 0.157, 0.141, 0.223, respectively, all P<0.05), and negatively correlated with HDL-C
(r=-0.610, P<0.001). ROC curve analysis showed that GPR had higher specificity and
positive predictive value, while MHR had higher sensitivity. When the two indicators were
combined, the sensitivity and positive predictive value were higher.

Conclusion: There is a correlation between GPR, MHR and EH combined with UA
pectoris, and the combined detection of the two indicators has adjuvant diagnostic value for
elderly EH combined with UA.

v-glutamyl transferase to platelet ratio; monocyte count to high density lipoprotein ratio;

essential hypertension; unstable angina

EAT, 3L 45 s 86 58 S L8 AR Ak T
BB i AT O B N EZ 1100 U7,
J5 2% P 5 1l E (essential hypertension, EH)3EH A$0ZY
2442 FRE o AR A R RN IRt R ) e
W FHIE T E LR . 2016 4EFR E AR AT O E S
TRAEAR g 151.18/10 J7, SRl R 5L 138.70/
107121, WSl 2 F RO AR 2 —, 0
WIS FER R 2 . ST IR 24 71.8% I 5e O /&
A IER s SO S R R AR, O
I = e A R W S 3 oy - A 2 T R R T (y -
glutamyl transferase, GGT)-5 Ifil /M U AE (y-glutamyl

transferase to platelet ratio, GPR)/NUIEHF£F4E ALl i
Jes ()0 S FHOI PRl 50 SR e R 8 B kA
A (percutaneous coronary intervention, PCI)iz il
R P 1S, TR AR FRAZ AN R R B AR
5 M M [ P {H (monocyte count to high-density
lipoprotein ratio, MHR)Z T I 45 4 15 I 5 995 100 7
Bl 5 (atrial fibrillation, AF)AR 5 0o L4599 % AL ) —
TR bR, B Ak IUESE PCLTE A OGP, (H
GPR. MHR 5 7.0 5 1 5 10 A9 5 28 i R DA ¢
il . AWFSE B EHIT GPR. MHR 5 EH & JF A fa
LS (unstable angina, UA)AJFE M,
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1 WHR5FZ%E

1.1 X%

PEHL 2018 4F 9 A Z 2019 4F 9 A 7K B 24 bt [ 8
B2 BE (LA T {8 BR R BE) Lo E PR LL EH A e HLAF i >
60 % T4 T bR Bk A 3 218 4], #RHE R E G I
UA %A EH+UA 4 (n=113) F1 EH 4 (n=105), 7 &
BEIZ 0o A BE SR Bl DK 52 1E H AR S X B2 (n=
106). ASBIFFE 248 B 2 B B s = Bt BE 2 AR B2 51 2%
fitifE, BFFEXT R FE R . AR RE: D B>
60 % ; 2)fF & EHiZ Wit fE"; 3)FF & UA 12 Wi
HEND, HEBRBRAE : DAKA M SRR 2) ORI
W s 3P REIR B L SR s )R AN 3
fkm B S)DIIREAN A 6) B EH;
NDIFEREAN 2B s Q)N /M RGBS K o e
PR

1.2 lEAREARFRIE

WCSR T A B M AR, B, R, K
T 45 % (body mass index, BMI), WARSE | PRI 52 |
AR Z . BRI . A R4
FABER H 35 RS mL 23 i F bk, e Beks 56
BHEATICE AL . HEDhfe . EOi6ae . MAESEFE prkail
115 GPR, MHR,

1.3 Zrit=4bE
K H SPSS 25.0 e it 2 B A X B s AT oA, 1

R1 3EERERALLE

Table 1 Comparison of basic data among the 3 groups

TR DL B HE 22 (eks) R, 3 AL L BCR LA
RIT 0PI (FRIE); 41E E R H Bonferroni £ 5 5
TR R (%), AL BRI 2% . GPR.
MHR 5 48 b5 B AH MR A AR C 0BT o >R FH A2 1K
# T AE 1L (receiver operator characteristic, ROC) [ifi
VPl GPR. MHR K PIFR PRI G X EHHUA (K (1
LWiRE, PLP<0.05 h 2SS A EE L,

24 B

2.1 BEAREN

3PP AEWRY . WL TR T, =R
GiiterE X (33 P>0.05), MRARERZ . IRTFENG2Y
BMI. [140Mii]% . ALT. TG. HDL-C. JRP% .
GPR. MHR [L#, 27 A G145 L () P<0.05).
LI LU B EHHUAZH . EHZHBMI, TG,
GPR., MHR ¥ FXf B4, HDL-C 1% T %t FaZH (34
P<0.05); EH+UAZ 1440, ALT. JIRIR¥I& T
% B 24 (#4) P<0.05); EH+UA 4 GPR. MHR ¥ & F
EH41(}) P<0.05, 1),

2.2 GPR. MHR 5#X35trrIHE XD 7

K FRAR AT, R4 i B e 245 B NR 2 )5 &
B: GPR5BMI., FI4fiit4k. ALT. TG. KRR
EIEAM L, 5 HDL-C & fi #H ¢ ; MHR 5 BMI,
ALT, TG. JRIR¥PIEIEME, 5 HDL-C 27X ;
GPR 5 MHR £ IEAHX (34 P<0.05, #2).

21 51 n B w7 WA/ 51 (%)] YA/ %)]
EH+UA 20 113 63/50 68.23+5.42 59(52.2) 47(41.6)
EH#H 105 53/52 67.52+4.60 57(54.3) 43(41.0)

X HEZH 106 61/45 67.99+4.42 50(47.2) 45(42.5)
Fiy 1.152 0.586 1.135 0.049

P 0.562 0.557 0.567 0.976

20 59 BRI Z5/00(%)]  BRFHFERR 24/ (%)] BMI/(kg'm™) P41 /(<10°- L") ALT/(U-L™)
EH+UA 41 75(66.4) 52(46.0) 25.79+3.34% 6.70+1.51% 36.52436.45%
EH#H 78(74.3) 15(14.3) 25.40+3.62% 6.31+1.29 29.26+12.76
X 2 — — 24.23+2.33 6.08+1.75 25.63£12.11
Fly 142.326 74.482 7.164 4.608 6.003

P <0.001 <0.001 0.001 0.011 0.003
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F1(5D)

215 TG/(mmom-L'")  HDL-C/(mmom-L")  JRFR/(umol-L") GPR MHR
EH+UA 41 1.92+1.18* 1.06+0.22* 326.62+70.10* 0.33+0.14*F 6.85+£2.36*F
EH 4 1.97£1.67* 1.10+0.25* 312.90+72.10 0.25+0.29* 6.17+1.92*
X A2 1.47+£1.05 1.29+0.30 291.09+87.63 0.17+0.11 4.99+1.71
Fly 6.232 25.857 5913 18.522 23.518

P 0.002 <0.001 0.003 <0.001 <0.001

UA: AERERLLZYR; BMI: KESEE; ALT: AEREEM; TG:

=WEEH; HDL-C: % AR FIHE R ; GPR:

Y BB AL RS /MR LU ; MHR: SIS s BEAR A AR RE LA S IRgLEess, *P<0.05; 5 EHZLILEL,

TP<0.05,

x2 EEFBEARMIEAR, GPREMHRS—EERL, mMAENXTRAIHEREE

Table 2 Correlation between GPR, MHR and general data, blood biochemical data after controlling antihypertensive drugs

and lipid-lowering drugs

15k5 Giiti GPR MHR A EEi ALT TG HDL-C PRI
GPR r — 0.223 -0.051 0.160 0.111 0.205 0.250 -0.238 0.154
P — <0.001 0.364 0.004  0.046 <0.001 <0.001 <0.001 0.006
MHR r 0.223 — 0.013 0.186 0.015 0.307 0.157 -0.610 0.141
P <0.001 — 0.814 0.001 0.787 <0.001 0.005 <0.001 0.012

GPR: y# AMEEER RN 5 I/ MRE(E; MHR: SRS w % IR E A AL EELL(E; BMI: REAEEG ALT: NER

oW TG: —FHiHH; HDL-C: (=% 088k (IR E .,

2.3 ROC Hi & 4#7

GPR. MHR. GPR+MHR i K EH+UA 1) ROC
i 28 °F 1 A (area under curve, AUC)43 Jill 247 0.846.
0.749. 0.871. ML B HEEHR KE R HH, GPR.
MHR . GPR+MHR £ Wi EH+UA #8843 51 Ky
0.176. 4.566. 0.294, Frxd ;g R HUE 530 89.4%
91.2%. 97.3%, FF 5 JE 45 5 B 68.9%. 48.1%.
63.2%(& 1),

— GPR+MHR
— %L

0.2 0;4 0.I6 0.8 1.0
1455

E1 GPR. MHR. GPR+MHR i EH+UA ) ROC #h %

Figure 1 ROC curve of diagnosing EH+UA by GPR,

MHR, and GPR+MHR

33t g

e L 2 O O B ST f s PR 2, WA e g
7 20 mmHg(1 mmHg=0.133 kPa) o¥ &F 5K /& & F+ &
10 mmHg, i L8795 & A2 A RS A5 3410 3 Jik ok
FERE AL — P P SR R, 2 & I GO
L[] R BAL

Bk ok AL i T SRR AL R G Z RIS
A R AR S A IR Y GGT & e R st 2k
T () REURAR A, X2 I T A 781 TR At LA B 4R Ak
N A A EEAEH . GGT S 541 oM A H i
ey e, S EUIK % IR & 1 A [ 5 (low-density
lipoprotein-cholesterol, LDL-C)%& L, it GGT &1F
A AR ORI 1 A IRURS: AT T 348 P 2 b s ),
GPR J& 5 & LI — Fopr AU A= Wy n i, BEAEOF
FES BRI GPR S FAF4Efb . AL . e DA
SR HAT W A AR SGHE o T Zheng S50 1 X 5 636
Z 4% PCLIYTE O (A HEAT M BPERIE ST, % B GPR
SRS A PCIAR SR YIS B 935 7 A 2 <7 F0 45
bro AL REW] . EH+UA 4L, EH 41 GPR K
A S X IR L, EH+UA ZHPA B T EH A . X i
/s GPR 500 I A8 95 Mo ™ SRR BE i R AR G, HoAT
FIE 38 20 5% T PR i ot 4L A I SRR 12 8 0 Bk ok R i £k
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MR, SR ECR ME O i & A . M
S R GPR 5 BMI. TG. 203505 IFAH 5,
5 HDL-C 2 HAH, #F— Uil GPR 515 LA
K AIE TN, 5 GPR 5 5 B A K2 A4 P 4
7 B A DDA ML 4 R 58 A, s 2 — 20
FERSE IR FSY . ROC 4k 23 BT 3R B GPR X 2 4F EH+
UA BA —@&MizWiii i a, MRI9s28488 80153145
4 GPR 47 0.176 B} % 24F EH+UA 12 Wi S (85 15 o

G E FE B DK 5k FE R Ak 11 3 Jok ok A Ak B Bl ol 4
R EEAER, X 2k IR sh ik gE A i g H A B
B EZEHLH o PR A0 I ) S0 2 B ks B R Ak o
FIERBIERT o A A 2 23 5 W40 i 00 7K 40 B A A 1
A0 FA T BRL R A0 A0 T BB DA R R B B B R R Y A
JRUS, P R Ty f B A 2 2 ks A A Ak % R A 5 — B
Bt YN MO S BE R RS, BAAZ 4N T B 1 N
B, SRGEERMEN T NE L, BREEBEAN
KN, SRR E R T RO B VEAI I, ik
R ANENT, HDL APtk . PrE b e
BAGVE RIS, & REa n 542 FO A A oy 9 AR e, [)
310 5] A 2 200 B 285 R 1 235 R B Lk oA 4 it 5 4
S KRE , 8T 38 ot B R T SR A i ke 1T 4%
JE ST . WFFEOFe ] MHR THi 5 4 B P 480 F N 2
DIRERERTA 2, i RO I PR Hh —FP T R
SE R BTG FRi ¥ . Kanbay S£7JF 5% & B MHR 7]
VSR Pk B g 3O AL A S A e S N R
I B & Al B 09 B /N BR U8 i R (estimated glomerular
filtration rate, eGFR)AYFEALMING AN, Canpolat S5
5% R IRAE 1S I3 A o MHR T, HiERI MHR F
15 9218 eIk B kL i 22 (R A e . Cetin 2204
i MHR W] R 2 2R e IR 2l K Er A iF £ et bR 2 ke
g ™ F A B B A A7 U AR o Ansoy SFPUHRGE . TR
ST Beda i O ILEE B8 8035 v, s I A 7 A £ 3 1Y
MHR & FAR LA 7 g fR % . MHR W] BE 2 IiLAS: 1 a7 119
ML, ALY EHHUA 4 . EH 4
MHR 7K - B & = F 5% B4, EH+UA 4175 T EH 4,
$278 MHR 5.0 L85 1 & A2 DA K0 2 A4 FE A
KXo AHSEMES T B8 MHR 5 BMI. TG 2 1E A%,
L HDL-C £ A1, $iHH MHR 20 {4 4 g At i
. ROC £ Btk — 2> W] MHR A DL 22 4%
EHHUA &4, (HER SRR (48.1%), AR¥E 2084
15 MHR 2 4.566 B A — & (2 Wi 0l (e . 2
— K GPR. MHR WFEFRECA ARG, 45 5 17 HOu
LA EHYUA 2 WU I 2. 7455 (97.3%) . I M
FEARI A X TR A2 4F EHAUA 1 & 2 350 B — 5 A UK
ELiRTE =1

28 [ frik, GPR. MHR 5 EH+UA fE7EAH CHE,

EH+UA % GPR 5 MHR W i = T %} R 4 J2 EH 41,
[ S P B B A5 RGN T 44 12 4 4F EHHUA B B2 Wiy
U, P GPR. MHR A 22 a8y Ife A 6 B 12 e
EH+UA 1) —Fp B BL5) 3R B RAEFE b o (HABIESE
SEL C INEEAS | BRI, A i S AR
A REAELE DR (Y, — SRl R ok A i, 52
RN, MR 489 GPR. MHR X EH+UA
BEANRA R, Wi, Wi
Oy KEEAS . ATREPERFR N AESE

Flan R VEE P RRICETR 55 0P 2%

S 3Lk
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