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Relationship of peripheral blood lymphocyte—to—monocyte ratio with hematoma enlargement in patients with hypertensive
cerebral hemorrhage

ZENG Xiang-yt, PENG Tao. Department of Neurosurgery, People’s Hospital of Pengzhou City, Pengzhou 611930, China

[Abstract] Objective To study the relationship of hematoma enlargement with the peripheral blood lymphocyte—to—monocyte
ratio (LMR) in patients with hypertensive cerebral hemorrhage (HCH). Methods The clinical data of 175 patients with HCH treated in
our hospital from 2013 to 2015 were analyzed retrospectively. Of 175 patients with HCH, 62 had hematoma enlargement (observed
group) and 113 (control group) did not according to the diagnostic criteria of enlarged hematomas (the volume of hematoma increased
over 6 ml or 30% compared with that on admission to hospital). Results The volume of primary hematoma, systolic blood pressure (SBP),
diastolic blood pressure (DBP), international normalized ratio (INR), and activated partial thromboplastin time (APTT) were significantly
higher, while the peripheral blood LMR and GCS were significantly lower in observed group than those in control group on admission to
hospital (P<0.05). Receiver operating characteristic curve indicated that the cutting—off point of prediction for hematoma expansion of
monocyte count, PLM, primary hematoma volume, GCS, and SBP were 0.55x 10 /L, 1.62, 28.41 ml, 11 points, and 195 mmHg,
respectively. Multivariate analysis showed that volume of primary hematoma =28.41 ml (OR=3.78; 95% CI 1.009~9.164, P=0.003),
LMR<1.62 (OR=0.283; 95% CI 0.119~0.674, P=0.004), and GCS<11 points (OR=0.249; 95% CI 0.097~0.641, P=0.004) were risk
independent factors for hematoma expansion in patients with HCH. Conclusion The peripheral blood LMR is associated significantly
with hematoma enlargement in the patients with HCH.

[Key words] Hypertensive cerebral hemorrhage; Hematoma enlargement; Lymphocyte—to—monocyte ratio; Relationship

e UL P A S I 240 o O 1A ) 30% , BT
SRR R B R IR AR A HORIT SR
P, g AL P S I 0L A R B G 5, - EL2
THRFEEEAL M2 RESUIN T, B2 S EUR 0T
% IS5 839 Y ML A 4 R e A T IALJS 6 h

doi:10.13798/.issn.1009—153X.2017.01.003
PE# 07611930 DU, BN T N RS BE OB OB HE S 2 V)
SEIRAEE : B L, E—mail : 3353223429@qq.com

W, 17% KA T 6~12 h I, 17 24~48 h 5 R A=,
FRTACY , B R R B 2, E RS
MR- A0 A R R L it AR L CTA SSAE Ll
NS S SR A S i SR I h e = R R 1) U8R - e
B IS T ARG, R RERY AR SCALH Dy S S
TEPR R GE P HUBER R ASGE" . SR, kL 4 5
Z B, AR AR AT B AR R nlOs O - A
R BEEETES S (A0 i bk 2 40 B/ A% 40
Lt {E (lymphocyte—to—monocyte ratio, LMR) 5 Jigj H Ifil
Jei MR 5 R B O AR 1 AN TG AE o AN SCIR T A1 A I



_8_

FHEIE RSN E 2017 42 1 AE5225:55 1 H Chin J Clin Neurosurg, January 2017, Vol. 22, No. 1

MR 585 1 FE LRt 1L 1L 37 K05 5.
1 w5

11 sAbla Ak PAbRIE: DM &3 E 55
YR LA 27 AR S ORI AE R Wbl s @ AR5 6 h
K CTIIESE s @ ABE G 48 h A A LR sl 2 10k
FLCT; @ AR5 6 h AT FH 9 il i #0358 1 2 8 5546
A ERH OREAA IR S ©FF 22 TR, CT i
IR ISR AN ARG . HEBRFRIE : DSM3
SR SR | Sl KR A5 S R i @R R ST
PR K IR BB ) s DT B D5 fE S s DK
WM R A2 e R . 2013~
2015 AR AT A 8 A bR R L R A A 1Y 1t 175 491
Fo 5 115 4], £ 60 31 5 4F i 31~91 %, 714 57.8
% BT I 62 4 (i ity 2R ) , oA H 33 i e
PR UBFI QMR KLL) , PRAIEARTERILE 1,
1.2 P ikAR it B kA Py KA IBIEZ
FH A 2 i AR, i b A FRA FT S i >6 ml 5
LT HTH I 30% LA _E 2 iK™

1.3 MLERFeAF A R BE e D R G A
PIAFRBI N VG205 2 AR, A BER GCS
PEIT A BTG 5K AR I AR T4
PERL 2 B | LA 20 B | b U 4 L /MR R 4
Mtk L 40 B HE {H (neutrophil-lymphocyte ratio,
NLR) . Ifi /)N /i T4 28 Jfd LG {A (platelet-lymphocyte
ratio, PLR) . LMR. [E B» 1k #5 #E It {8 (international
normalized ratio, INR) | # 43 i b &t 1% 1L B A 1]
(activated partial thromboplastin time , APTT )%,

L4 %3t % ik SR SPSS 17.0 3R HEAT 43T 5 IE
B TR GOR ] was R, R 50 AR IE S0 T
= 7R Mann—Whitney U K56 5 THECT R K5 5
iz %% ik & T AE %% 1E (receiver operating
characteristic, ROC) filfj & Fl Logistic 0] 5 43 B G 56
LMR 545455 5 1L 1A S I 0 ™ R OC 2R
P<0.05 N ZEFRAGIHFE L

2 # R

2.1 vy K E W RAFAE AP I A0 4 il b
PRFL A BT &7 5K A4 He (INR (APTT ¥ 8 & 5
T AR KL (P<0.05) ; 1M LMR FIA BB GCS
3 WA T MR K41 (P<0.05) . TEWLFE 1,

2.2 ROC ¥ & A7 AR A0 M350 LMR 40 44 it i
TRFLABER GCS PR A BRI A R3S Gei 24 5
S(P<0.01) , AR (I FHE 53 5114 0.55% 107/, 1.62

28.41 ml. 1143195 mmHg, UL 2,

23 vy Reg&ea B & o LRSI RE
AF i i 7™ A 2 0 G ot ek (R R BAZ AR 114K LMR
ABEnT GCS P ABE SIS = INR 5l i ARy K
HHEPA G %22 5 (P<0.05) . 2 E Logistic
815 43 Br 245 2 07 A 90 3 il AR R =28.41 ml,
LMR<1.62 . A Bt GCS PE4r<11 43 J2 M 4 K A il
SEIER 2 (P<0.05) , TE LR 3,

34 i

v L P i S AL B ORI T R A
WS SVEY A AR o (EUR, RO R Y I

®1 SIEMRE D m KESKY KE—##K
FRIxTEE

—JREBORL MAPYRA MAPAY R
P (], B 4) 41/21 74139
IR (%) 55.77+14.53  58.93x15.84
WHPR I s (1)) 13 30
IS (1, A
28/34 65/48
Fo)
e I s (3] 12 19
W2 A i (f3]) 29 44
R IR (461])
FENETIX 30 44
i 10 24
i 22 45
I T A 2 (f51)) 13 13
i AR (ml) 27.43£10.14°  18.88x8.11
FI A (x10°/1.) 12.11+4.81 10.98+4.05
R A (x107L)  10.37+4.48 9.22+4.12
WRELA A (x10°/L) 1.33+0.97 1.22+0.55
FARZAIE (x107/1) 0.68+0.39 0.54+0.83
i/ (x10°/L) 156.69£63.02  160.65+67.23
NLR 11.068.24 9.98+7.89
PLR 164.02+100.46  161.71£98.09
LMR 2.32+1.69° 3.5622.49
ABERT GCSTF4r(43)  10.02+2.79° 12.4322.11
ABEHTS G (mmHg)  187.21£23.46°  174.05£18.20
ABEEF K% (mmHg)  108.02+15.93°  103.44+11.35
INR 1.38+0.29° 1.29+0.21
APTT(s) 30.69+3.95 29.38+2.92

5 AR R A A RE L, * P<0.05; NLR : f Mk 4
L/ B 20T 6 A 5 PLR < I /IR /08 B 200 A L 5 LMR : 8k
EEL 41 /B 440 B EEAEL s TNR « [ B v £k L f 5 APTT 35
53T AR 1L g ]



R EIG ARSI MR E 2017 45 1 HE8 22525 1 H Chin J Clin Neurosurg, January 2017, Vol. 22, No. 1

3R 2 ROC B 25347 &5 M R 1 Al HH i i B~ K B9 /e B BB SR Y e SR 1B

REMR 2 MFE P 95%n] {5 X ) P R FEREE
40 10.35 0.554 0.468~0.640 0.238
ekl v 1] o) 9.06 0.570 0.485~0.665 0.128
Lk 2o 0.55 0.696 0.616~0.776 0.000 54.80% 60.80%
NLR 7.95 0.571 0.482~0.660 0.120
AR 28.41 0.807 0.738~0.876 0.000 74.20% 82.30%
LMR 1.62 0.674 0.590~0.758 0.000 82.30% 50%
GG 58.00 0.430 0.343~0.517 0.125
R 2 1.26 0.475 0.380~0.569 0.579
i/ 159. 00 0.502 0.413~0.591 0.966
PLR 162.00 0.518 0.428~0.607 0.697
ABEH} GCSTESr  11.00 0.754 0.680~0.828 0.000 57.10% 85.70%
NG EGES 195.00 0.666 0.578~0.754 0.000 46% 88.40%
BT EF5K 100.00 0.575 0.484~0.665 0.100
INR 1.30 0.587 0.496~0.679 0.056
APTT 29.00 0.577 0.487~0.667 0.092

ROC: Z 18X TAFRHE s NLR : " 20 /b A0 AR5 PLR « /IR L0 EE A 5 LMR < 94 L 400/ 5 A

A HOAE ; INR : [ BRAREAL FUAE ; APTT « 358 3-S8E it fif s} [

RIGOESEREHDOMT XHEREZNSEER

Logistic B |35 #r 45 R
AN WAE I (95% T 51X H])  PIH
LA AFL=28.41 3.780(1.009~9.164)  0.003
AR =0.55 1.084(0.497~1.445)  0.543
LMR =1.62 0.283(0.119~0.674)  0.004
ABERF GCSTE/r<114r  0.249(0.097~0.641)  0.004
BRI i = 195 2.178(0.857~5.538)  0.102
INR =13 1.031(0.457~2.324)  0.941

T LMR : 34K 0 20 6/ B A0 0 AR ; INR : I Bt Ak i

A AL o R TC S — 18, il g 2
BL 2R R R ZR G T, A8 R W] LMR<
1.62 FI A MR TR =28.41 ml, A BT GCSTES3<11
S e I A I I R B kST S B R R
LMR & —2EA BRI R Ge i RAE 5 s
PR FE R , S I 25 A8 3 TS R4 00 T 48 4
SR, AR 25 S i 7 AR /K S LMIR 385 00 v ofi 4 i 1
I b 4R A IRV, LML T e R ol ik AR
AU 200 B A S i P U AR DE (LS A St ot e
PRIGCFR AT AE . PR MR T IR
B RSN 0 S R e 7 R,
PR AN M S, AT AT I B 2R i 4
VAT, BHATEE I FR P 19 3l , G831 M EEER 4 TE B LA
KR 4 A e vk mife vk A 9 k. shi
AF 5% 4 B A% Ak £k R T R 48 CCL2-CCR2 1 3%

TR 5 Tl BAAZ 20 S A5 A ) I A7 2 e 2
AR B dR T, — TR RRE AR I PRV 5% 4 1
il PALAZ A 5 1, i H IS A R B IR
Wt A O i M, SR, AT 9% 45 2 S s FRAZ A i
LN /RN ve B = = AT 2 %N A S SO N
WL I, AT Sk KU 7, 8 SRR Y , B
LY BEE I, 9D Y, SR, AL R
AN NS RS (11U N v S TES e o R i )
(AL BE A FH LA R bk 2 40 i 7 R 95 4 FH 1) LMR 2 73
DU H 0L e R B R AR o AR SCIL I B 1)
LMR /KB AR T il P A5 R ) s 3, s 27
0 1] FHUBEAE ], e AH A AP K. ik, LMR
AT v I P A A 15 B A

ABE S 46 it i AR AR i R A DG . HAH
ST R AT RS Il K R, AT REN R M i Y
WA S 45 1 5 B, it 4R 52 SR A 2% 12 92 1t
ALIIER I M WESE SR IR I 5 >30 ml SR i
JH ™ R A A S PR 2R AR SO SR B I AL A
28.41 ml, SZ AT . AR SCEER s A BERT GCS T4
<1143 2 i I I R A FE B PR 26, 45 o
A, AR ) KU A v

B2 LMR B — A B IV R G0 RAE 5 i
TR b , 10 B8 S B A% 41 5 96 0 240 JEL A9 o s Ao
EAE T, 70 5000 v a0 P A S i J ot e A o L
—E I L



-10 - FREI AR Mg 2017 4 1 8522855 11 Chin J Clin Neurosurg, January 2017, Vol. 22, No. 1
1997, 28(1): 1-5.
[5£ik) [7] Wada R, Aviv RI, Fox AJ, et al. CT angiography "spot sign"
predicts hematoma expansion in acute intracerebral hemo—
[1] & L PhggmEM]. deat: AR A RE, 2005, 170~ rrhage [J]. Stroke, 2007, 38: 1257-1262.
174. (8] HEIbE FL. i i M AKLE 1 T 52 CT X FEOULEE(J]. XL 4
[2] Kazui S, Naritomi H, Yamanmto H, et al. Enlargement of CePRiRZkak 2001, 18(5) :282-283.

3]

4]

N

spontaneous intracerebral hemorrhage incidence and time
course [J]. Stroke, 1996, 27(10) : 1783-1787.

T2, VEE, T S IR IS R Y I A PR R T
Bi[J]. 7 4R EE 2%, 2012, 10: 703-704.

Morotti A, Phuah CL, Anderson CD, et al. Leukocyte count
and intracerebral hemorrhage expansion [J]. Stroke, 2016,
47(6): 1473-1478.

De Palma R, Cirillo P, Ciccarelli G, et al. Expression of
functional tissue factor in activated T—lymphocytes in vitro
and in vivo: a possible contribution of immunity to throm—
bosis [J]? Int J Cardiol, 2016, 218: 188-195.

Brott T, Broderiek J, Kothari R, et al. Early hemonhage

growth in patients with intracerebral hemorrhage [J]. Stroke,

(9]

Me Cachren SS, Diggs J, Weinberg JB, et al. Thrombomo—
dulin expression by human blood monocytes and by human
synovial tissue lining macrophages [J]. Blood, 1991, 78:
3128-3132.

[10] Pou J, Rebollo A, Piera L, et al. Tissue factor pathway inhi—

bitor 2 is induced by thrombin in human macrophages [J].

Biochim Biophys Acta, 2011, 1813: 1254—-1260.

[11] Yao Y, Tsirka SE. The CCL2-CCR2 system affects the pro—

[12]

A P L NI

gression and clearance of intracerebral hemorrhage [J]. Glia,

2012, 60: 908-918.

ZERKFE . e ML i S P L R A S PR R b

[J]. FPVE B AU i AR 4k, 2013, 11(6) : 699-700.
(2016-10-23 Uitk ,2016-11-02 &1 )

NOLIEENCEIEN0ED




