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Abstract

Stroke has become the disease with the highest proportion of stroke in China, and it can cause se-
rious adverse consequences such as high mortality and disability rates. Research on its predictive
factors is gradually increasing. As new inflammatory indicators, MHR, NLR, and PLR, more and
more evidence shows that the inflammatory process is crucial for the development of AlS, so it has
high predictive value for acute stroke.
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1. 518

UM BRI i A (ALS) B e SO P LA SR SR 2R B I 7 P 26 - SSUMLRAS B IR ) DR T 51 2 1) —
SR LB, B R W B S A RGN, RAIRGERIETRMAIRE[L], Kl 2 EEENT,
FEOMASE T AR 3 R 2 — R S P A 2], ZERE, A AR IEAE RS IN[3]. 7E K
R, RSk R R A AT O A TR IR (5 A 25 B AT o o0 5 B T (A A O JRE A 8 P i 26 P 5 L D JER IR
B A i RGO, ORI 2 IRIEHE 3R I SOE I FEAE AIS IR R AN TS Hh e 5 B 0 B WEH[4]. 1 H
EREAHL 5] R 1) 9 REAL ) 75 BRI Fok 25 A G 7 R Py B o % A AR OB FH BT [6] /ARt
441 g LE{E (platelet to lymphocyte ratio, PLR). =Pk 24 i FH bk B2 48 g LE 4B (neutrophil to lymphocyte ratio,
NLR). HA% 40 B/ v 25 B2 g 2 1 HE & % L A& (monocyte/HDL—C ratio, MHR) 2 53l 72 H A sz e S8 E f 37 4
RAEFEFR . PLR A& 4 5 SOREREFEIHT B AL MIbR 58, A5G 1AM /NS00 90 f A48 A0 o i 1 396
o3 IR AR T (7], AL 3 R R E DY — Fh R AESE AR, ERDREBCRAE A BT, BT AR A R
BEAIIERS, JFS5iERAL N B S AR AE BAE R, (RAESh KRR AR R A, LR A, Wl RE
S I INARCRCE AV SR AR IS DU FE R A, AT S PRI 26 b (1) R AR 28 T v o bk ES A0 B 501K T 2R B ] g
FFAEA 5 RO S B & SRR [ R AL [8] o I i 2 o e L /INBRAE S AT AL SR L/ 2 — e e
R ARIERREN, CTT N BBV A ORI B AT A ) S AR S L AS T RESE 2 4[9]. NLR 7K
SFFR b T i L 4 R AR B DTAR 9G[10] [11] 0 LA Hh PbE A R AE AT LA IS G IS A S 3] [ Pt YA R AR
TAEAN R AIVER, (R A E kA 4R N e, i bk B 40 B = B B AR R o Hr R
Hfe 5 A T L U B R SR AR, TR, P ERANAAE 1 /1N PAYIEE N I e 51 L i
BEFIZA 200, IFE AIS KAEJG 2~3 RIBF|UE(H, FFRrE:4) 14 R, T kg il & 75 AIS JJ LR A
BRI, PEARIEFHREE 30 K[12], SR E, REHIER SCRFAELL T g w2 /4 EH, H
BT 2ERG N, T WhE4HM T Be2 A F 00, BT T RLd 4 28 4 M PR (0 7= A AR a3 ok 28 A SRk
PG AE, R IRt AT DAE e HoR 107 AR i KR T, DR R AR A KOS SRR ) SR 3 R B s AP )
FiiA&[13]. MHR FIRER 5 Ak AR DG R GE I SOAEAR B[ 14] . IR 20 AN EAAZ 40 i 2 2 02 R 2
JI PR R TR AR OGS E AR 2R Y, JE2 5 ROE I &N W BR[15] [16], el R AE 18 1tk SR A Ca L P2
TR R, AR AL A B A T SR AR B 1, BIL AT e B 2 AR B T SRR, R
B RAED A S, HET R B IR PIR B17], N R D) RERE RS 2 S KR FEEAL J5 2L R RIS — . N
BEINRERRRG S, FRZARMOAN T bk S0 55 Az B FE N B b BTG R A B S, AR5 B R
EIENEAM b, FETB RN M. 25, SAZAMBREA A E VRGN, € 5 RE R IR 4H M /1 3 5
IR 5 ELRAN R iR AN . A BSOIR IT % SU TR G M 23 WA 2 AP R, RO A L ) 3 AR
SSE[L] o v 5 FEE I 2 1 AF ] P (H DL~ C) g et 305 6 A [l e e ds A g 1k oA B DhRe B A i LA B B A
U AR E (18], [FIH AT CAFD I 25 B i 8% (1 (LDL) ISR, OR3P P 57 40 B 5 321 55 5 g 2 (1 (LD L) Y
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WOAMER . THRACH ISR IREA, AMTAELGR . Uil Lt R SEEH, F 8Osk
FEREAL (ORI FIBAIR[19] [20]. HDL 3% $ol vkt —Fhitah kol REREAL AR 2T (1, &) LABH Lk B
HOZRIZNKEE, RERRE S SRR E VRGP [21]. thAh, HDL %N R BRGH 2FiRik, B AL
BEL L B R 20 MK B B S bk B . HDIL o m] DA 5 A% 400 0 B4 ) S AE S 2 [22] . Murphy 55 A AE S RIF 5T
HHIESE HDL A H EEE A BAGER A-L ] cd1lb M e A i B A Ji R E M [22].
TF TR WIE I 5 A A AN ) S 2R 1 4 45 ) ) S 2 O PR BT 45 5 T R L Bk ) 9 E 4 i 2 OAE TR B o
SR JENE S ML IR L [23] o

2. MHR, NLR. PLR &4z aFnifs
2.1. MHR X &4 B ZE AR B9 TR 3=

RIETTFEZ AIS R BTG I F R B MHR 58 A 20 ik ok R A 1 5 TS50 1R — ol i 1 9 0 2
YikrEY. ARTREY], HAMKE T M/ HDL P RRAREE, ik 25 b B 52 3] 5 R AN g S5 AR
BIAFIREI A, Sk RERE L 5 AT REBE ™ i [24]. B, & MHR KPR S EUR AR
AR AR, T R M R LR A R AR T AN R Dh AR 4G SR R 2B . Qin Xu &8 N\l I i 78 R B s 7K
P MHR 526t 5 % 2 [RIAEAE A P [24]. Omar T 28 AN MHR 2 AIS 95 A H kA= 505 ks s 1)
ML HUMA T, Rk, 6F MHR (EER AIS B8, NS AT AR 252 75 17 76 3080 ik ol A A AL (1)
1EAE, HEI, MHR 200 8 B I FEFR[25]. Liu H 28 A8 B i w782 0 MHR 7K AT
R S L 1 2 g B AR B 2 e (R RE SR ARG D%, AL R R Sy SR 20 BT A ) G 4 3 0 7= A % b 2
RUFIIE S AN S A A 0T (L HE S VRN . (2 R AN R FPRE B 2 7 R T A AE K R ) R RS B E B
JikCBE P, X SRE A5 5 PN R AR A AR P, 38 I B A A PR 5 i R R LA T 5 7 51 A 4 E 2
BRI PRIE R, B KEE b 5 L 5 IR VEL R 40 M T I8 A8 RSN kR RE AL B B BN IO AR REAL,, B TSR
B, 2Em A B AR 228 HDL-C /KP4, HDL-C 4rF n] LA A 40 (03 Ah . R PR A
YHMLIERS, % HELAH B ) B R R B A AL S B, DR B R A B A R 6 /E D, T HDL-C 7Eix —id 72
AR IPERT, s MHR B TSR A4 4% o g AR [14], B e AT LRI BORE MHR A Sy i i P 26
SR AT fE R R 3R

2.2. NLR ¥ 2 M 2E B0 T 52

NLR 1E R4 5 SORE RS, WGy 98 f AR B2 1) — N R H BUR I FE bR, CIEVF 2015 BI500E,
NLR Z&—Fpefr. A, POl N 53R BUStkm . FrR R BRI 2ESH. 5T NLR 752
0 A R R BT (PRI 7T L8 T AR Kt . did Mingfeng Zhail 25 A ORE T 45 R, NLR i
i BTG BZE, NLR 52 MM misiZe )G 3 4N H A RIS AHE[26]. Zhang R 558 ARG g0 A FRIER
7 W2 RoR, NLR BIIGSHE N 7.5~11 2 AIS B3 HT KAERA 3 A~ HIET- R B K1,
H 5 FKARAERS [ G [27]. Tokgoz S &5 N disd [l it A 78 UF BH B 1) NLR 7] B & S PR AR v 23 4
HABE T3 (1) 7L 5 #7[28] - Divyansh Sharma 25 A\ JE o 6 AH 56 SC 3 45 A Hi R U B NLR Al g2 — PR 5t
(19 AIS 2 AT MR AR EAD o BT LR 5B o A AN BRAN 1, NLR RLTE SR SR 78 T 2 e AR
HH PRI AH DG R 2R A RTRE VERE 72 o B A

2.3. PLR ¥ 2 M2 BT 52

PLR &l & ML/ NSO bk EL 20 ) 2R R B, AT DASC I AR TR BSOS B RAEIR AT o BRI 22 FI
FOEUEW RIELE AIS Kk KT H A G, Erfan Abadifard %5 A8 i B & 2 18 SCHEAT 2 4 R Bt
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AZERED BRI NLR A1 PLR 7T Bef A A Uil 26 Hh s S0 AR A T A b 12 9] FNEE%ESE
NI WAL PLR f&—NE, W] LA rPA J5 24 /N Gk ik A6 b 635 AN R TS ANBE T (XU
[29]. J7WASRAE NI RIBPERT TER L PLR X U 245 mh )™ SR P BAT A S S e DA 3 K 2 P A
[30]o BA[HI/R o ARA RS NG — T FUESE NLR. PLR IR YT Ja 2P 24 v 1 7 B2 B2 R T
JE VAl AT BRI E[31]. # PLR 1EON—Fha & M /MORIR A1 L i Fia bR, e ai & 1T AR R
Ie) SR AR (AP TN (R, LA e A T R SO o R O SR B O SRR D03, 52 30 2 o 2 TLA g 2L
SRR RN, RTINS SR A A R T, L B R S I /A Ak ER 4 T BB A B R
o B, PLR FETIN Sk s i 14 A rb £ 777 T o TSRV A

3. B

1IN=A

BRI SO T SR AR R OGBStk A o ) SORE B AR R IR R e R A A
KU FR, RS M 26 b (W SIS S BN 7 H IR . B — I RIEFR AR A 2 LA
SBRAAER AR . Kk, @SS A A FEE R R AN, AR ORI AE AR S, R T S
LA A v £ T T A B R AT SRR AN S B . £ BT L R S A o B T R R R TR
WO\, BUERA P B IR S RSE RSO R, ST A RS, WS A58 XA 0 T AN
Wity E I, AT DLE— PRI NLR. MHR. PLR 7E Uil 26 o 5L B JGRE DR o A SE R BE ) Tt 14
W

&5k

[1] Asli, B., Seyda-Figul, G., Burhanettin, C., et al. (2017) Monocyte/High-Density Lipoprotein Ratio Predicts the Mortal-
ity in Ischemic Stroke Patients. Neurologia i Neurochirurgia Polska, 52, 150-155.
https://doi.org/10.1016/j.pjnns.2017.08.011

[2] Wang, W., Jiang, B., Sun, H., et al. (2017) Prevalence, Incidence, and Mortality of Stroke in China. Circulation, 135,
759-771. https://doi.org/10.1161/CIRCULATIONAHA.116.025250

[3] Rost, N.S., Brodtmann, A., Pase, M.P., et al. (2022) Post-Stroke Cognitive Impairment and Dementia. Circulation Re-
search, 130, 1252-1271. https://doi.org/10.1161/CIRCRESAHA.122.319951

[4] Fassbender, K., Rossol, S., Kammer, T., Michael, D., Steffen, W., Martina, D. and Michael, H. (1994) Proinflammato-
ry Cytokines in Serum of Patients with Acute Cerebral Ischemia: Kinetics of Secretion and Relation to the Extent of
Brain Damage and Outcome of Disease. Journal of the Neurological Sciences, 122, 135-139.
https://doi.org/10.1016/0022-510X(94)90289-5

[5] Jin, R, Yang, G. and Li, G. (2010) Inflammatory Mechanisms in Ischemic Stroke: Role of Inflammatory Cells. Jour-
nal of Leukocyte Biology, 87, 779-789. https://doi.org/10.1189/jlb.1109766

[6] Antonino, T., Domenico-Di, R., Rosaria, P., Arnao, V., Pinto, A. and Licata, G. (2012) Inflammation in Ischemic
Stroke Subtypes. Current Pharmaceutical Design, 18, 4289-4310. https://doi.org/10.2174/138161212802481200

[7] Ekelgf, S., Jensen, S.E., Rosenberg, J. and Gdgenur, 1. (2014) Reduced Oxidative Stress in STEMI Patients Treated by
Primary Percutaneous Coronary Intervention and with Antioxidant Therapy: A Systematic Review. Cardiovascular
Drugs and Therapy, 28, 173-181. https://doi.org/10.1007/s10557-014-6511-3

[8] Stefano, S., Angela, A., Giuseppe, B., et al. (2020) Platelet-to-Lymphocyte Ratio, Neutrophil-to-Lymphocyte Ratio
and Monocyte-to-HDL Cholesterol Ratio as Markers of Peripheral Artery Disease in Elderly Patients. International
Journal of Molecular Medicine, 46, 1210-1216. https://doi.org/10.3892/ijmm.2020.4644

[9] Sarejloo, S., Abadifard, E., Othman, Z.J., et al. (2022) Neutrophil to Lymphocyte Ratio and Platelet to Lymphocyte
Ratio in Poststroke Depression: A Systematic Review and Meta-Analysis. Disease Markers, 2022, Article ID: 5911408.
https://doi.org/10.1155/2022/5911408

[10] Suh, B., Shin, D.W., Kwon, H.-M., Yun, J.M,, Yang, H.-K., Ahn, E., Lee, H., Park, J.H. and Cho, B. (2017) Elevated
Neutrophil to Lymphocyte Ratio and Ischemic Stroke Risk in Generally Healthy Adults. PLOS ONE, 12, e0183706.
https://doi.org/10.1371/journal.pone.0183706

[11] Viers, B.-R., Thompso, R.-H., Lohse, C.-M., Cheville, J.C., Leibovich, B.C., Boorjian, S.A. and Tollefson, M.K. (2016)

DOI: 10.12677/acm.2023.1361394 9978 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361394
https://doi.org/10.1016/j.pjnns.2017.08.011
https://doi.org/10.1161/CIRCULATIONAHA.116.025250
https://doi.org/10.1161/CIRCRESAHA.122.319951
https://doi.org/10.1016/0022-510X(94)90289-5
https://doi.org/10.1189/jlb.1109766
https://doi.org/10.2174/138161212802481200
https://doi.org/10.1007/s10557-014-6511-3
https://doi.org/10.3892/ijmm.2020.4644
https://doi.org/10.1155/2022/5911408
https://doi.org/10.1371/journal.pone.0183706

%

[12]

[13]

[14]

[15]

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Pre-Treatment Neutrophil-to-Lymphocyte Ratio Predicts Tumor Pathology in Newly Diagnosed Renal Tumors. World
Journal of Urology, 34, 1693-1699. https://doi.org/10.1007/s00345-016-1821-7

Ao, L.-Y., Yan, Y.-Y,, Zhou, L., Li, C,, Li, W.-T., Fang, W. and Li, Y. (2018) Immune Cells after Ischemic Stroke
Onset: Roles, Migration and Target Intervention. Journal of Molecular Neuroscience, 66, 342-355.
https://doi.org/10.1007/s12031-018-1173-4

Seyed-Esmaeil, K., William, W., Maryam, F., Yaghoob, F. and Hadi, F.M. (2017) Pathogenic Mechanisms Following
Ischemic Stroke. Neurological Sciences, 38, 1167-1186. https://doi.org/10.1007/s10072-017-2938-1

Liu, H., Zhan, F. and Wang, Y. (2020) Evaluation of Monocyte-to-High-Density Lipoprotein Cholesterol Ratio and
Monocyte-to-Lymphocyte Ratio in Ischemic Stroke. The Journal of International Medical Research, 48.
https://doi.org/10.1177/0300060520933806

Hansson, G.-K., Libby, P., Schénbeck, U., et al. (2002) Innate and Adaptive Immunity in the Pathogenesis of Atheros-
clerosis. Circulation Research, 91, 281-291. https://doi.org/10.1161/01.RES.0000029784.15893.10

Kazmierski, R., Guzik, P., Ambrosius, W., Ciesielska, A., Moskal, J. and Kozubski, W. (2004) Predictive Value of
White Blood Cell Count on Admission for In-Hospital Mortality in Acute Stroke Patients. Clinical Neurology and
Neurosurgery, 107, 38-43. https://doi.org/10.1016/j.clineuro.2004.03.003

Gwendalyn, J. (2014) Mechanisms That Regulate Macrophage Burden in Atherosclerosis. Circulation Research, 114,
1757-1771. https://doi.org/10.1161/CIRCRESAHA.114.301174

Nagao, M., Nakajima, H., Toh, R., et al. (2018) Cardioprotective Effects of High-Density Lipoprotein Beyond Its An-
ti-Atherogenic Action. Journal of Atherosclerosis and Thrombosis, 25, 985-993. https://doi.org/10.5551/jat.RVV17025

Karabacak, M., Kahraman, F., Sert, M., et al. (2015) Increased Plasma Monocyte Chemoattractant Protein-1 Levels in
Patients with Isolated Low High-Density Lipoprotein Cholesterol. Scandinavian Journal of Clinical and Laboratory
Investigation, 75, 327-332. https://doi.org/10.3109/00365513.2014.1003595

Hafiane, A. and Genest, J. (2015) High Density Lipoproteins: Measurement Techniques and Potential Biomarkers of
Cardiovascular Risk. BBA Clinical, 3, 175-188. https://doi.org/10.1016/j.bbacli.2015.01.005

Zhang, Y.Z., Zanotti, 1., Reilly, M.-P., et al. (2003) Overexpression of Apolipoprotein A-1 Promotes Reverse Transport
of Cholesterol from Macrophages to feces in Vivo. Circulation, 108, 661-663.
https://doi.org/10.1161/01.CIR.0000086981.09834.E0

Murphy, A.J., Woollard, K.J., Hoang, A., et al. (2008) High-Density Lipoprotein Reduces the Human Monocyte In-

flammatory Response. Arteriosclerosis, Thrombosis and Vascular Biology, 28, 2071-2077.
https://doi.org/10.1161/ATVBAHA.108.168690

FEEH. NLR.MHR. PLR 7£ 2 iR 58 28 2 FL I PR 5000 2 SC[DT: [t 20218 3], dkak M b Ak 77 2 B, 2021,
Xu, Q., Wu, Q., Chen, L., et al. (2023) Monocyte to High-Density Lipoprotein Ratio Predicts Clinical Outcomes after
Acute Ischemic Stroke or Transient Ischemic Attack. CNS Neuroscience & Therapeutics, 1-12.
https://doi.org/10.1111/cns.14152

Omar, T., Karakayal, M., Yesin, M., et al. (2021) Monocyte to High-Density Lipoprotein Cholesterol Ratio Is Asso-
ciated with the Presence of Carotid Artery Disease in Acute Ischemic Stroke. Biomarkers in Medicine, 15, 489-495.
https://doi.org/10.2217/bmm-2020-0705

Zhai, M., Cao, S., Wang, X., et al. (2023) Correction: Increased Neutrophil-to-Lymphocyte Ratio Is Associated with
Unfavorable Functional Outcomes in Acute Pontine Infarction. BMC Neurology, 23, Article No. 51.
https://doi.org/10.1186/s12883-023-03089-7

Zhang, R., Wu, X., Hu, W., Zhao, L., Zhao, S., Zhang, J., Chu, Z. and Xu, Y. (2019) Neutrophil-to-Lymphocyte Ratio
Predicts Hemorrhagic Transformation in ischemic Stroke: A Meta-Analysis. Brain and Behavior, 9, e01382.
https://doi.org/10.1002/brb3.1382

Tokgoz, S., Kayrak, M., Akpinar, Z., et al. (2013) Neutrophil Lymphocyte Ratio as a Predictor of Stroke. Journal of
Stroke and Cerebrovascular Diseases, 22, 1169-1174. https://doi.org/10.1016/j.jstrokecerebrovasdis.2013.01.011

Sun, Y.-Y., Wang, M.-Q., Wang, Y., et al. (2022) Platelet-to-Lymphocyte Ratio at 24h after Thrombolysis Is a Prog-

nostic Marker in Acute Ischemic Stroke Patients. Frontiers in Immunology, 13, Article 1000626.
https://doi.org/10.3389/fimmu.2022.1000626

FHAR, ERAAR. P ANBR AR bk E A A AR T 2 P A 7 R B (R TR B[], e P 22 B 4R, 2021,
46(5): 591-594.

B nIR- AR, B nh /R, % A0, Fr MR 2 i 55 7k E 200 At L 2R I /I AR 455 bk B 4 i L e 2 ek i A 5 2R
U TN ERT FE[I). IR PRI SEER R 2240 &, 2023, 22(1): 12-15.

DOI: 10.12677/acm.2023.1361394 9979 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361394
https://doi.org/10.1007/s00345-016-1821-7
https://doi.org/10.1007/s12031-018-1173-4
https://doi.org/10.1007/s10072-017-2938-1
https://doi.org/10.1177/0300060520933806
https://doi.org/10.1161/01.RES.0000029784.15893.10
https://doi.org/10.1016/j.clineuro.2004.03.003
https://doi.org/10.1161/CIRCRESAHA.114.301174
https://doi.org/10.5551/jat.RV17025
https://doi.org/10.3109/00365513.2014.1003595
https://doi.org/10.1016/j.bbacli.2015.01.005
https://doi.org/10.1161/01.CIR.0000086981.09834.E0
https://doi.org/10.1161/ATVBAHA.108.168690
https://doi.org/10.1111/cns.14152
https://doi.org/10.2217/bmm-2020-0705
https://doi.org/10.1186/s12883-023-03089-7
https://doi.org/10.1002/brb3.1382
https://doi.org/10.1016/j.jstrokecerebrovasdis.2013.01.011
https://doi.org/10.3389/fimmu.2022.1000626

	MHR、NLR、PLR对急性脑卒中的预测研究
	摘  要
	关键词
	The Predictive Study of MHR, NLR, PLR on Acute Stroke
	Abstract
	Keywords
	1. 引言
	2. MHR、NLR、PLR对急性脑卒中的预测研究
	2.1. MHR对急性脑卒中的预测研究
	2.2. NLR对急性脑卒中的预测研究  
	2.3. PLR对急性脑卒中的预测研究

	3. 总结
	参考文献

