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Abstract

Objective: To investigate whether the ratio of monocyte to high-density lipoprotein cholesterol,
neutrophil to lymphocyte, and platelet count to lymphocyte can predict the risk of disease in pa-
tients with essential hypertension. Method: A total of 120 patients with primary hypertension who
visited the People’s Hospital of Inner Mongolia Autonomous Region from January 1, 2024, to March
31, 2024, were selected as the experimental group, while the control group included 30 healthy pa-
tients admitted during the same period. A comparison of the general information and blood test
results was conducted for both groups. The relationship between the variables (NLR, MHR, PLR and
essential hypertension) was assessed using Spearman correlation analysis, as well as univariate
and multivariate logistic regression analysis. Receiver operating characteristic curves were used to
predict the risk of hypertension. Results: The experimental group exhibited significantly elevated
levels of white blood cells, absolute neutrophils, red blood cells, hemoglobin, platelets, triglycerides,
total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, NLR,
and MHR compared to the control group (P < 0.05). Elevated levels of red blood cells, hemoglobin,
platelets, white blood cells, absolute neutrophils, triglycerides, total cholesterol, low-density lipo-
protein cholesterol, NLR, MHR, and PLR were all found to be associated with consistent high blood
pressure. Further analysis using logistic regression revealed that MHR and NLR were identified as
significant independent risk factors for hypertension. The area under the curve (AUC) for MHR and
NLR in predicting essential hypertension risk were 0.755 and 0.652, respectively. When combined,
The area under the curve (AUC) increased to 0.813, with a sensitivity of 75% and a specificity of
83%. Conclusion: This suggests that the combination of MHR and NLR could serve as a novel inflam-
matory indicator for forecasting hypertension risk.
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fils SRERS A DAR D, BFEAFEF RN ECR I T ARG R AELN R R REA R (1, REWE A1 I
WML RIEARAS[3] o ARHIFTE T AT =AN TR SOREAR T FRRZ AR 2000 M 5 v % e o 1 I s e L
(monocytes to high density lipoprotein cholesterol ratio, MHR). 47 20 g 46 %65 4 5 76k B 40 fif 46 oA EL A
(neutrophil to lymphocyte ratio, NLR) LA & ifil /M it #5 5 bk 2 48 i 26 % {8 EE AH (platelet to lymphocyte ratio,
PLR). XUesgHRAIH 5 T3R5 AT R II 45 52 0% « AL BEM 7T MHR. NLR. PLR 55 &M
e ML s S8 ) RE008 DX FRIRH S, DASHI DA Ji A 1P v L PR 097 00 IR 1P A B2 3t 7 1)

2. ZINEH*E
2.1. HIRMR

P 2024 1 H 1 HF 2024 43 A 31 Hitiz TR ZFEE BIE XK RE R R &M & ) 83 120
BINSEIR A, RS T3 B A e B 5 3 30 B Xt R4,

2.1.1. SRIRLHPNIRE
() 7 CPEEILERA 1 (2024 SEE050R)) H8E, W4E > 140 mmHg FI(E)4F5KE > 90
mmHg; (2) F# > 18 {1 (3) EEABIRKEIE T, 1) BEBEEZEMGRES; (6) BFLEG

HERRbRAE: (1) HERR4E R MM E B E; (2) HEBR &AL B, W M 5 R 55
(3) HERRBMEMR B (4) HER: 3 MNHIFAR S,

2.1.2. MREPNIRE

(1) BT AR EREEERAE <140 mmHg MI(E)#F 5K E <90 mmHg: (2) F# >18 % (3) &
HRAGEEE; (4) BHABLSENERED; 6) BEAMEE.

HEBRbRiE: (1) HeBR s MR B (2) HEBRA IR IADIS M 1 B, a0 M . BRI (3)
HERR B R B s (4) HERR 3 S A .

22. MIRF*

2.2.1. ImAREH

WK BEEELE R, FlantEnl. £, s, WO,
2.2.2. MEHIERR

KRB R WERAEF KL, Hdid B R4 B A AR 1 — R 50 L R A DS A5,
FLFE LA 1% (red blood cell count, RBC). [ 4H g 1%k (white blood cell count, WBC). H ¥ 40 B 4 X i
(neutrophil differential count, NEUT). bk E 41 filg 4% % 2 (lymphocyte, LYM). B4% 41 i 4 %1 {& (monocyte,
MONO). 414 [ 7% & (hemoglobin, HB). Ifi./Mi v+ 4 (platelet count, PLT) LA & H it = Hi(triglyceride, TG).
S ETE B2 (total cholesterol, TC). %% B 5 & 141 JH [ B (low density lipoprotein cholesterol, LDL-C). &% &
JIg 25 (1 IH [E i (high-density lipoprotein cholesterol, HDL-C). 3 FLit4 H rbi b 40 i 4 o {8 5 9k B 40 i LU A
(NLR)- B k% 21 B 24 5 -5 v 5 155 I 2 1 M ] 2 LU AR (MIHIR) U i /N T 55045 vk EL 400 P & %4 EL 4B (PLRY)

23. G FER*

ABEFUAE SPSS 27.0 B fFid TGttt A br. W TR S ISR R TR, RAIEE £ frik
ZE(X +8) TR, SRR t R0 L AL 22 57 o X T AR RS AT TR B0RE R Az
(oA ER) [M(QL, Q3)KFIR, IR ML AT 0 3EAT AL LL B X T iH B stkt, R
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HEDE) [(nW)]ER, HiEHRITEER Tz, thah, KH Spearman A8 R (rs) K VPG AR
bR B A AE S, Shadh— 25 R iR R o L R AT ARG R 2R, R AT SR A 2 [ &K Logistic [71154)
Br, A 2R TAF 4L #h 28 (receiver operating characteristic curves, ROC) L & AH e $6 b FA e A2 i
. AT, LLP<0.05 #INNES Gt L.

3. R
3.1. FAEE—RIEIRMIEFERHT

AR E 150 4 B, Hrstindl 120 4], XHHEZH 30 . sl TR 66 %, WHEAL
SPRIERS 62 5, B/NER 44 %, OKERS 85 5. B 93 N, etk s A, HAsEiAH B 70 N, &
P50 N; xRS 23 N, %M 50 N. £ WBC. NEUT. RBC. HB. PLT. NLR. MHR. TG. TC.
HDL-C. LDL-C 4845 b, SEERAHIME R TR, ZERASiH%E (P <0.05). W& 1.

Table 1. Analysis of general and serological indicators in two groups of patients
= 1. BEEE—RIBRMILEZEIERD T

X2 (n = 30) SZEG4H (n = 120) Zltly? P

FER(%) 62 (58.75, 67) 66 (59.72) -1.956 0.050

P51 [n(%)]

% 23 (76.67) 70 (58.33)
3.424 0.064
E’8 7 (23.33) 50 (41.67)
W IO sk 6 (20.00) 31 (25.83) 0.439 0.507
TR s 16 (53.3) 51 (42.5) 1.140 0.286
AR TaRA e 4.46 +0.39 4.76 +0.53 -2.976 0.021
MAE A= 14227 +11.16 155.60 + 10.04 -6.36 0.001
RN TR 206.90 + 58.52 229.49 + 45.62 —2.286 0.024*
[SE:) R 6.56 + 1.56 7.31+1.60 -2.328 0.001"
Fp R 0 B XA 3.76 (2.59, 4.73) 4.86 (4.39, 5.18) —4.252 0.001*
B AT O 45 0o A 0.41 (0.34, 0.56) 0.41 (0.32,0.51) -8.13 0.416
T EEL 4T i 4 %oF A 1.97 £0.89 1.85 + 0.65 0.81 0.419
Hith =M 0.7 (0.36, 1.28) 6.68 (5.61, 7.87) -8.43 0.001"
L e 2.63 (1.88, 4.10) 4.09 (3.22, 5.29) ~4.529 0.001"
v I I 1.64 (1.32, 2.14) 1.10 (1.0, 1.3) —5.747 0.001"
fr 5 P IR 2 1 I e 1.65 (1.28, 2.65) 5.83 (5.38, 6.33) -8.46 0.001"
NLR 2.11 (1.07, 3.01) 2.69 (2.13, 3.54) —2.56 0.01"
MHR 0.26 (1.96, 0.32) 0.44 (0.28, 0.72) -4.31 0.001*
PLR 100 (69.26, 184.14) 122.32 (98.40, 175.77) -1.58 0.114
H: "P<0.05, EZRASIHTEEL
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3.2. BEMEmMEEMEZEL Spearman 83X M 247

TG. LDL-C 5 Jif & M vy il 22 [AIAFAE i 25 1) IEAH G 58 & (P < 0.05), 1ff RBCHB.WBC.PLT.NEUT.
TC. NLR. MHR F&#5-5 J5 K i i 2 [ A7 AE S5 AH K & o HDL-C 5 J5L M ey I He A7 7 S 35 BRAH O
KA <0.05), W2,

Table 2. Spearman correlation analysis of influencing factors of primary hypertension
2. R&RMEMERIE R Spearman XM 53T

fatbr FHOR R HL 1 P
AR IR 0.247 0.002"
MAEEEE 0.429 0.001*
BIIRAN R 0.191 0.019"
SEY N 0.189 0.02*
HH R 2 i 24 6 0.348 0.001"
Hih =g 0.691 0.001"
psyilEN )i 0.371 0.001*
e P I I —4.71 0.001"
IR J8E I £ 1 I [ 0.693 0.001"
NLR 0.21 0.01"
MHR 0.353 0.001"

E: "P<0.05, ERARITER L.

3.3. NLR. MHR. PLR #NIgE =gy Pearson XS #r

¥ NLR. MHR. PLR 735 & a5 1T Pearson AHCHEM T, 45 R AL+ NLR 5 TG, LDL-
C. NOMO. LYM & &2 fiAH15¢(P <0.05); MHR 5 WBC. TG. NOMO £ &2 IEA5%(P <0.05), 5 HDL-
C R2HFMMIK(P <0.05); PLR 5 HB. PLT. ¥4 2R3 IEFMH(P <0.05), 5 TG, LDL-C. NOMO,
LYM £ 83 7 5%(P <0.05). X414 NLR 5 WBC. NEUT £ &3 IEAH<(P <0.05); MHR 5 NOMO.
P s B W 2E IEAHSG(P < 0.05), 5 HB. HDL-C 2R #fiAHX(P<0.05); PLR 5 PLT. HDL-C £ %.3¥IE
MK((P <0.05), 5 LYM 2EEFMMI(P <0.05). W% 3.

Table 3. Pearson correlation analysis of influencing factors of NLR, MHR, and PLR

%% 3.NLR. MHR. PLR X Z# Pearson H8xM 94

N AR e

fibs NLR MHR PLR NLR MHR PLR
o r 0.102 —0.344 0.138 0.05 0.05 ~0.158
AT P 0.59 0.062 0.466 0.59 0.585 0.084
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r 0.1 —0.378 —0.234 0.133 —0.054 0.271
MaEAEE
p 0.598 0.039" 0.214 0.148 0.558 0.003"
r 0.127 —0.004 0.484 0.03 0.061 0.481
RIIRANY /i
p 0.505 0.982 0.007* 0.741 0.506 0.001*
r 0.421 —0.049 0.029 —0.138 0.235 —0.08
SEi{iRa
P 0.02" 0.797 0.878 0.134 0.01" 0.385
r 0.264 0.014 —0.034 —0.348 0.184 —0.322
Hi =g
P 0.159 0.94 0.857 0.001* 0.044* 0.001"
r 0.071 0.018 0.248 —0.034 0.138 —0.024
S I ]
P 0.711 0.927 0.186 0.711 0.132 0.795
r 0.155 —0.564 0.367 0.027 —0.368 —0.05
e 2 P G B 1 O ]
p 0.412 0.001" 0.046" 0.77 0.001" 0.585
r 0.313 —0.289 0.244 —0.858 0.133 —-0.78
IR g 2 AL
p 0.092 0.122 0.194 0.001* 0.148 0.001"
r 0.797 —-0.19 0.133 0.047 0.094 —-0.214
F P 4 24 51
P 0.001* 0.313 0.484 0.612 0.305 0.019
r —0.123 0.597 0.174 —0.197 0.682 —0.199
BG4 B 2
P 0.517 0.001" 0.358 0.031* 0.001" 0.029"
r —0.606 0.209 —0.842 —0.930 0.142 —0.853
THR EL 200 i 2 %ot
P 0.001* 0.268 0.001* 0.001* 0.122 0.001"
r —0.068 —0.027 0.096 0.053 —0.095 0.215
4 5]
p 0.72 0.886 0.615 0.568 0.3 0.18
r —0.111 0.404 —0.289 0.015 —0.081 —0.058
el
p 0.56 0.027* 0.122 0.868 0.382 0.529
r —0.019 0.069 —0.224 —0.124 0.138 —0.244
MR 52
P 0.919 0.715 0.234 0.178 0.133 0.7
r —0.045 0.017 0.217 0.141 —0.049 0.210
FRE
P 0.814 0.929 0.249 0.124 0.598 0.22
H: 'P<0.05 ZRAEGIFENL.
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34. BAMSmMERKERAN Logistic B4

DL 75 BB R M e I i R AR i, Bk 2 o Goit 25 U(P < 0.05) IFa b N F AR &, 3 it AT
FR M Z K Z Logistic [1H 5047 FLEHEE [EH T 45 R B 7R, WBC. NEUT. RBC. HB. PLT. NLR.
MHR. TG. TC. HDL-C. LDL-C 5 J5 & Pk ey IfiL e P 2805 U AH 26 o 22 R 3R [l VA 29 A 49 31 1) 45 R B
FRIEPE AR J5, 455 7R MHR A NLR s 5 R e I 57 e B R 3%, NRL 3 ey 28 Ji R 1A v I
JERIMEZR I N 2.027 £, MHR 38 w51 2 i R P e I R 38 9,419 £, 55 M A8 J5 R 1Pk v I s o) AE 2% 44
hn3.021 fi%, W# 4.

Table 4. Logistic regression analysis of risk factors for primary hypertension
=4 RixMSMERZKER Logistic B34

HLIA & Logistic Z A& Logistic
E{=gan Bl
OR 95%Cl P OR 95%Cl P
ARl IRa et 3.487  1.463~8.311  0.005" NLR 2.027  1.252~328  0.004"
MAoEASE 1126  1.074~1.181  0.05" MHR 9.419  2.283-21.164  0.01"
BN R 1.01 1.001~1.02  0.026 R 1.039  0.982~1.099  0.181
(SEH AR 1.388  1.045-1.843  0.023" 51 3.021  1.038-8.787  0.042"
HR LA L2 ] (. 3.057 1.807~5.172  0.01"
Hith =g 8.816  2.877-27.099  0.01"
A T[] 2381  1558~3.639  0.01"

.

e 5 T e AR 1 I 0.029  0.008~0.114  0.01"

AP 555 i A B 1 O ] 9.9 1.23~18.225 0.01"
NLR 1776  1.159~2.722  0.008"
MHR 196  10.115~38.08  0.01"

E: "P<0.05, ERARITER L.

3.5.NLR\ MHR 3[R & 145 i B & B R H FU

ROC k45 TR : MHRNLR 0l J5 14 e 1 s 265 £E JRURG: 14 il & T THIAH(The area under the curve,
AUC)/3 %24 0.755. 0.652, Hi& &l AUC 4 0.813, RELFE 75.0%, 57 83.0%. /4 1, % 5.

Table 5. Prediction of disease risk in patients with primary hypertension by MHR and NLR
5. MHR. NLR xR & 4= F 8 & B K R T

BT ROC AUC 95%Cl P REUE iS5 LI F%L
MHR 0.399 0.755 0.675~0.835 0.01 59.2% 90% 0.492
NLR 1.975 0.652 0.526~0.777 0.01 82.5% 50% 0.325
154 Tt 0.768 0.813 0.733~0.893 0.01 75.0% 83.0% 0.583

E: "P<0.05, ERARITER L.
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Figure 1. MHR and NLR predict the risk of primary hypertension
1. MHR. NLR REX& TS ILE S A BTN E

4. 71ig

JE R A e S — 08 AR AT S SN M . AR K B e, SR R M v s R AR A 77
TEAR K RAE RS, WA S B BB R A, B A T4 & K R i ey 5246, 51 e e
BB YIRERERS, BN A AR, DT RSB FEREA, SEUME . ARSI
[3][4]. TEARIEISFRE, R PERIgHM . BN i S5 SO A M A 2 BN, e AT e A B R AR, O
IR TBAARE R T AGE R 7, R AR RANE TR, SRBULRIE R N . IR, RN
PR TR, AH R RS S B4 s S 2 8] B R AR F T8, 3 — A n il 6 40 2R R 45 495 [5]-[8]

—TET X} 33,021 44 HH [ BRAE N J5 A s L 6 PRO RS DT TRTRF 72 A B, & ) Il ) E A R 4 5 D
P v L AU, 22 TR AE S 3 A ORIt o BRI, iz 4R 418, WBC /K-F-A] LUy — AN s Fil B4 1,
F T VP A% 5L 1 v I PR XURS: . NEUT AR 8 RE 4 i K Pt 2 Fh i, il NLR AR FH& . T MHR 1R
— R R ISR ES), B T HUARIEIRES A Re Jy, HARUESR S 2 Mt MU IR AH 2K [7]-[9].

PLR # € X v /N T3 v FE TG B (I IE T B ) LA, I S5 v I P BB JRU: 2 Bk O . 8k
FZ, PLR 5 B RS s b, T PLT A5 vy I e 2B KU BB LG . b2k, i & HDL-C 7K 2
SR AL TR T m[10]. AT, AHI ST FAIER] 1 S804 PLT B K T IEAH, 1ixs HEZH Y HDL-L Y15
TSI, FERUER PLT 5 )5tk 1 e i A3 RS (A DG 1 o X i 618 AT e 5 AN 1) 1) 22 S PR AH OGS
WA REE B T REARBCE PRSI, REAR AR AN T AP . Bk, &ERKEEAR IR —2
(50 UF FR N 5 AR 9 R 451 o

AR, AT 3 2 JE AR BRI R L, X R bR S 7E DA o 07 XU 7 THI 0 B FH H )
325 R SRS VHE 1A TR0 XL P XS B4 1B PR A [11] o ASHIF 538 0 bl e e 4 5 %o T 2 R 1) — i
febr 5 & #4848, R WIFE WBC. NEUT. NLR. MHR J5 i SE56 2398 K T-5F AL, ddom Rk R S
O MBI I R AR B DA 5% o BRAE A 7T 2 B, NLR A1 MHR #5255 1 5 2009 B AT s R %, 1B NLR
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A MHR 70 L 905 B FRIN A B AR A B FE[12] o AW el ROC #4730 an, MHR T A
e I 9 £8 9 IXURS: T AUC A7 0.755, NLR ) AUC 4 0.652, i MHR Bx4 NLR Filjl] AUC A 0.813,
F AR I R v LR 0 298 58 B MHR B3 NLR FEAS BE SR P00 J5 8 1 v ofi s R8s KU 1
MHR FI NLR BXAVE B B4 RE SR AR, B T D5 8 Pk v o0 e S5 IR PR T, 3k o ot e P v L s 9
W S B2 ia RS B R HEE .

5. &

MHR 4 NLR 5 37 8 48 15 b ] F T 88 % M o L 1 EEs IR e 0 o
A B

R BIRIE DA AR R T
Sk
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