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Predictive value of neutrophil-to-lymphocyte ratio for prognosis of patients with intracerebral hemorrhage
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[Abstract] Objective To explore the clinical value of neutrophil-to-lymphocyte ratio (NLR) in predicting prognosis
of the patients with intracerebral hemorrhage (ICH). Methods A total of 226 patients who admitted to Changhai Hospital
of Navy Medical University (Second Military Medical University) from Jan. 2013 to Aug. 2014 were enrolled in this study,
including 126 patients with first-ever ICH and 100 patients with hypertension (control). The counts of white blood cell (WBC),
neutrophil, and lymphocyte were analyzed, and NLR value was calculated. The receiver operating characteristic (ROC) curve
was used to evaluate the prognostic indicators of ICH, and the multivariate logistic regression model was used to analyze the
influencing factors for the prognosis of the ICH patients. Results The WBC count and NLR value were significantly greater
in the ICH patients than those in the hypertension patients (both £<<0.01). The ICH patients with modified Rankin scale (mRS)
score of 3-6 (n=32) had significantly greater counts of WBC and neutrophil, and NLR value versus those with mRS score of
0-2 (n=94, all P<<0.05). And the ICH patients with large hematoma (hematoma volume=30 mL, n=42) had significantly
greater neutrophil count and NLR value versus those with small hematoma (<30 mL, n=84; both £<0.05). When 3.001
was accepted as a cut-off value for NLR predicting prognosis, the sensitivity and the specificity were 64.5% and 83.3%,
respectively. Multivariate logistic regression analysis revealed that NLR was an independent predictor for ICH prognosis.
Conclusion NLR may be used as an indicator to evaluate the prognosis of ICH.
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fiit Ny ML (intracerebral hemorrhage, ICH) J&
i P A 512 o 2 20 v ot A S R A R R 1
i, o SEI AT Bl A R B 20%~30%,
KEH TCH SR IR 5 S A /0N 3 ko 4 i 28
PEHE ICH 19 30 d SET-%R K 40%~50%, HAH
20% ICH HBHTE 6 A H NIRRT IEH S ALAEY.
WAE ICH RVEREU 8, B MR s o st a7
R AAED, HIHARAE R -5 il P AR /I

A Z R E YR S Y e B ICH il
Jeo MM C s ( C-reaction protein, CRP )
K5 A &M ICH MZET- %G X0, k4 &k
ICH J5 1Y 24 h N D-—RR/KF3Em, HmKEm
D- 3K (>1 900 ng/mL ) il ICH & 7d N
FET-HIMER A 50%° . FI4IHE ( white blood cell,
WBC ) 185y vt 40 i 315k . ok B 40 3
oo SRR, WE TR M 20 TR
K AN T, AR A0 A 2R L B ok ok B A Ak 0
06 1M 5 S 1) A ML h BB AR R A E Y. 20
Wi T WBC IS AT ZREINER, KA
PERGAT A H 3 1 WBC HBOR s 20 it -5 7
T B AR RO RIS B I TS AR B
U, ek 2 A S Uk T A U A ( neutrophil-to-
lymphocyte ratio, NLR ) AT Jp 445 [Ied A1 1 45
PRI E N 1) 22 Rl 1 T A 2 s o2
NLR J&—F g T 20 4548, Wl JfE ICH
KR A S T R

ICH i s i o 2 5% #h 28 R e Dy g
WAL EER R . FATHEN R AEA & NLR A fE 2
ICH BE WS RGIREEALMTRAE, JEH K&
T B LL K ) NLR 2028, Bit, 4B
TEFRDT NLR Al ICH 45 )R Z [l nl GEJCHK, A NLR
FIWT ICH 5 (1 M BT A

1 JRFTE

1.1 AP AOFsEEgA 2013 4£ 1 =
2014 4F 8 AT ZEZ R R (B HEERY) K
MFEEBEEBEAYT R 226 il Horb ICH i 126
i, SRS 100 6] (XFHE) o ICH AR
JEATDCH M 57 1, Bk i 21 4 Fefikidiim 15
B, /M 13 5. B A i 20 4. BTA ICH
BE B EALWZ 499 (computed tomography,
CT) sk@iHHRM% (magnetic resonance imaging,
MRI) 7t 24 h W2, fEABEE 72 h WEBH2
HERAE . HEBRPRE: (1) ABER & il

72h; (2) ZRPEICH; (3) MlkiE;  (4) Mk
B (5) BRI R B s ikisM s (6) i

ARG RAE . 2RO . CEMEME . R
B R ReRERS, LA 2 1 AN A szt FAR a2
T RPEAMEAYT o o T B3 B A X 0 g
Hofthotr M AP . AR B /G ZE 12
fite, PR R AR T AE R

1.2 e ARFA  BENIRIKT RO . T
S WEAR G L R ST i e s L BE R
g S A AR SCE B . i ICH fRE 432 % FI
MR R A FIEA Y (CT 5l MRI) £
. RAH PG R Rankin H£3 ( modified Rankin
scale, mRS) PF4rX} ICH HBEVATIEAL . MR
Rankin PFortnifE: 0 4, SE@TChidk; 145, A4
AR, ETCH R DI REREAS, RESEHUITA H W TAER
A 2 4y, RERRYE, ANRESEBURET A TS,
AR, seEtAC M H R SS; 34, P
By, Tukoar s, (HEeMsiArk; 4 o, hERE
FRPE, AgemiATAE, HE R LA
5y, HJEEREE, EMR, TMEREE, HWAIETES
WA ; 6 43, FET-M,

1.3 s A AR g A % B ICH 5
e I YRR R A BE R AL B 43 R4 2 mL 4b
JEEE K MAEEAS, SREESSH Sysmex XN-9000 4= H 5l
MATA BT AAE 1 h NHEAT IR 53 AT -

1.4 %it$a2 W SPSS 18 HIF T4
ST o THECEERL LA R s, T ROk
PIx+s Fn, K Fisher B UIMERE: LA AL 1T
Hogekl, R Mann-Whitney U 56 HL B 2 i
TRk RN ZR T 200 VR ZHTHETORE; SR
FH Pearson AHICAT /40 Hr NLR 5 i 1 fpp 47
MF; N HZIAH TAERHIE (receiver operating
characteristic , ROC ) HZifh WBC 188, ik
FLANARHEOR NLR #00 ICH 5 ) 2 S50% Rk 5
Ji; isHZHE logistic MIEBIEL T ICH (7057
T Rge/KHE (o) 24 0.05,

2 &% R

2.1 BEOGARIER iR yITER ICH B
A R BEFEYER] (P=0.0557) | 4F#% (P=
0.068) . WEHARIL (P=0.4655) . P (P=
1.000 0) . FIMLERS (P=0.8717) . BEIREHK
2 (P=0.067 8) Fl ICH ZjtEd (P=0.0910) J7
22 SR TG 4 L Ml Iras R E7R, ICH
BER WBC T [ (8.53+£2.91) X10°/L] & T
MJE#F [ (6.99+2.04) X10°/L, P<0.01], ICH
BE R TR AL [ (6.22£2.75) X10°/L] &
TRl EEF [ (44111.64) X10°L, P<0.01],
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W 4RI E [ (1.6620.58) X10°/L) | KT
MEHE [ (2.00£0.69) X10°/L, P<0.01].
ICH &1 NLR & PRl (4.534+3.31 vs
2.38+0.98, P<0.01) .

I mRS PEIEAG ICH BEMBG,
ICH #4510 0~2 4yl (94 i) #1 3~6 74l

T8 (P<<0.05) A MRign g4 ( P<0.01)
P T mRS PB4y 0~2 432, W4 E R ke
G T BOR AR Al T B 2 R TR R i R X
(P #>0.05) . mRS 4> 3~6 S4B ERH
PRk 20 AL L A5 NLR & T mRS $F53 0~2 434
(P ¥<0.01) , WEHMELHFMKT mRS PF5

(32 %) . mRS ¥4 3~6 S4B EMR E WBC

0~2 434 (P<<0.01) . WFE 1.

®1 ET mRS TS AHANBETEH R AERFHE

Tab 1 General characteristics of patients with different mRS scores at discharge

Characteristic mRS score 0-2 N=94 mRS score 3-6 N=32 P value

Male n (%) 69 (73.4) 23 (71.9) 1.000 0
Age (year), x s 52.04+10.82 53.85+10.61 0.409 0
Risk factor n (%)

Smoking 18 (19.1) 5(15.6) 0.794 1

Alcohol drinking 13 (13.8) 3(94) 0.759 4

Hypertension 61 (64.9) 24 (75.0) 0.383 4

Diabetes 10 (10.64) 4 (12.5) 0.7515

Family history of ICH 4 (4.26) 1(3.13) 1.000 0
WBC count (L', X 10%), x+s

Total WBC 8.18£2.69 9.72%+3.36 0.0110

Neutrophil 5.80+2.44 7.69+3.25 0.001 0

Lymphocyte 1.69+0.59 1.4740.58 0.078 0

Monocyte 0.50%0.20 0.60+0.30 0.0710
WBC proportion x +s

Neutrophil 0.697 2+0.090 2 0.749 71+0.095 1 0.007 0

Lymphocyte 0.2193%0.079 1 0.164 4+0.067 6 0.001 0
NLR x =+ 3.90£2.30 6.47+4.73 0.006 0

Mann-Whitney U test or Fisher test. mRS: Modified Rankin scale; WBC: White blood cell; NLR: Neutrophil-to-lymphocyte ratio

2.2 FE ARG ICH & %69 mjo it 4
= NLR it CT H#EAG 1ICH & 1Y i i
i (A AR o AR i It b AR AR B K/, o ICH A&
BN . RIERFRA (=30 mL) 42 fiFl
IMEFRA (<30 mL) 84 fi, KUK B FH
) WBC 11451 [ (8.07+2.57) X 10°/L] H/Mk
FHZH [ (8.90+£3.16) X10°/L] %R L4 it
RN (P>0.05) o KK EE W R
AR [ (6.95+3.75) X10°/L] & T/MAFR
H[(5.69%£1.43) X10°/L], ZRA5%H¥E X
(P<0.05) ; #REAIATEC [ (1.5340.58) X 107/L]
S/MAFRZH [ (1.7240.59) X10°/L] 2= R T4
TR (P>0.05) o KRIAFR4IEHE T NLR =T
JIMATRZE (5.1743.87 vs 4.01£2.69, P<0.05)
2.3 NLR 5@ fe ib kA2 69 48 % b 5 Pearson
FIEras R EoR, BEE ICH I A
HAC, NLR #9im, #2785 NLR 5 (i b 4R 52 1 4H
% (r=0.626, P<0.0001; & 1) .

2.4 ICH 7z $1¥i 49 ROC W &% ROC (il
LIRS R BN, WBC H UG R H N
5.365X 10°/L, Tl ICH )5 09 RUE N 52.9% .

Fr R 81.8%, HHZE FfL (area under curve,
AUC) K 0.711; o Hn 2 i oH 55 00 it 56k
5.615X10°/L, T ICH )5 i RELE N 49.6% .
FESERE N 83.3%, AUC 4 0.742; NLR Byl S N
3.001, PN ICH )5 i REE R 64.5% . FEF1E
41 83.3%, AUC 4 0.754., B hL, NLR @
®KRH AUC, FfHXF ICH FUs B9 BA -6
FAGE R = R SR . LR 2,

& S P<0.000 1

20 40 60 80 100
Hematoma volume V/mL
1 ICH £ NLR 5 i iR a8 X i
Fig1 Correlation between NLR and hematoma volume
in ICH patients

ICH: Intracerebral hemorrhage; NLR: Neutrophil-to-
lymphocyte ratio
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1 —specificity
B2 ICH HFiTf4H ROC HiZk
Fig2 ROC curve for prognostic evaluation of ICH
ICH: Intracerebral hemorrhage; ROC: Receiver operating
characteristic, NLR: Neutrophil-to-lymphocyte ratio; AUC: Area
under curve; WBC: White blood cell

2.5 ICH #E# "R %6 % W% logistic = )24
Rpydr LR logistic BT HrE5 R R,
NLR /& ICH Fil/5 iyl sz #iil -7 ( OR=37.738,
95% CI: 1.955~728.416, P=0.016) , W32,

3 #

ABEFRERTT T NLR %AW ICH W5 4] g
P, JEBAAMNE L NLR 5 ICH 3 8 ifi b AR 5 1F
X (r=0.626, P<<0.000 1) . 7£4 ICH )54 %
4 12 B3 ASORE SE A LA =, NLR o oo
ICH TilJ5 I E R A (64.5% ) FIAHXT i AR
(83.3%) , HiEiFZINE logistic [JIRERI S04 ik
—UESE NLR & ICH T (ks Sl 5~ ( OR=
37.738, 95% CI: 1.955~728.416, P=0.016) .

%2 ICH 2EWEZMEZRN S EZ logistic [ JFEE 5347

Tab 2 Multivariate logistic regression analysis of prognosis factors for ICH patients

Variable B OR (95% CI) P value
Total WBC count —0.168 0.846 (0.571, 1.252) 0.402
Neutrophil count —1.784 0.168 (0.033, 0.863) 0.033
Lymphocyte count 8.778 64.910 (6.315, 66.713) 0.013
Monocyte count —6.384 0.002 (0.000, 13.871) 0.165
NLR 3.631 37.738 (1.955, 728.416) 0.016
Uric acid —0.700 0.933 (0.000, 42.942) 0.993
D-dimer —0.399 0.671 (0.447, 1.007) 0.054
Age 0.055 1.057 (0.968, 1.154) 0.215
Hematoma volume 0.035 1.035 (0.986,1.088) 0.165

ICH: Intracerebral hemorrhage; WBC: White blood cell; NLR: Neutrophil-to-lymphocyte ratio; B: Regression coefficient;

OR: Odds ratio; CI: Confidence interval

X WBC FIHHE A Qa2 55 1ICH FfR B
WA 2 MR, —MSRIERNA R, H—MS
NN e, YRR IR ICH KA G fcii
PAEMAP R M, FTREOE KRR RN TS 54
By GO SN AR 2 g BRI AR 2451005, i -2 7K
Jif . LA 5E EE R SR AN A & e A AR
ICH 5 IS 2066 5, F AN 220 2 ik 5
BRI, TN B S i S s TEAFSE
ghH ICH B0 WBC HEUR ks 4 f -4k
e TeimEEE (P1<0.01) , mRSE4 3~6
A WBC THECR FP PRI O 55 F mRS
T4 0~2 434 (P<<0.05, P<<0.01) , Tk 2
HEON S L (P>0.05) . JR&PE ICH &
PR AT S R 2 TR A T ik
E 20 M R 2 rp R A R BB G R SRR 48 S AE
RIFEEMEA . R AP 48 5 45 510 ¢
BEEAE R 2T R, A5G THL, TH17
T yST ZHAIAE P A0 20 290 STV 260 2 A v ) s SR
b, BTG R 78, HA MLy ERT, 5

WM, TR 5 40 A AE S BE AR S s Hh (1) & 24 )
e, VASCR AR AR, K IR ke A
Ji A A Hp e g B B R BN E R AR
FRaE R N ICH B ik L 4R8Ik, mRS oF
43 3~6 43 ICH A THEURILT 1~2 4riiss, [H2E
BTG EE L (P>0.05) o SRIM, WBC 14,
FR PR 20 BRI 2 A0 TR ) 52 A I = 5
Wi, R RV S A A . Ao 25 SR it
THMIESE, %M NLR 76 ICH & T, A
5 NLR 54 R 15 FRARFIMATAI5E, #8] NLR
AT DE R PEASG ICH BVEAETR S8 bR . 1T PRI |
D- T RAARIK S | A R I e AR R T 4 SR
M ARBFSERY ROC HHZR /i 32 3F NLR #f LA
fE ICH BE UG EDrEY), Z2HEK logistic [
ISR 45 5 7k NLR & ICH s 197 0 #
MFE45R. ICH B3 NLR &I RS T ag S H5 R
i S VAR ICH &L A G

MR, AW A — S RRYE. S, ICH
BEWREAE D, AT HAEZE TR AR ICH
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