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Predictive Value Study of BRAIN Score Combined with D-dimer
and Neutrophil/lymphocyte Ratio in Hematoma Enlargement of
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ABSTRACT Objective: To study the predictive value of BRAIN score combined with D-dimer and neutrophil/lymphocyte ratio
(NLR) in hematoma enlargement (HE) of spontaneous cerebral hemorrhage. Methods: A total of 73 patients with spontaneous
intracerebral hemorrhage who were admitted to our hospital from April 2019 to June 2020 were included in this study. All subjects were
divided into HE group and non-HE group according to whether HE occurred. The baseline data and the level of laboratory examination
indexes of the two groups were compared, and Multivariate logistic regression analysis was used to identify the influencing factors of HE
of spontaneous cerebral hemorrhage. In addition, receiver operating characteristic (ROC) curve analysis was used to determine the
efficacy of BRAIN score combined with D-dimer and NLR in predicting HE of spontaneous intracerebral hemorrhage. Results: The
scores of diastolic blood pressure at admission, BRAIN score and National Institutes of Health Stroke Scale (NIHSS) score in HE group
were significantly higher than non-HE group, while the Glasgow Coma Scale (GCS) score was significantly lower than that in non-HE
group (all P<0.05). The levels of D-dimer and NLR in HE group were higher than those in non-HE group (all P<0.05). Multivariate
Logistic regression analysis showed that D-dimer, NLR level and BRAIN score were risk factors for HE in spontaneous intracerebral
hemorrhage, while GCS score was a protective factor (all P<0.05). The ROC curve analysis showed that the sensitivity, specificity and
area under curve (AUC) of the BRAIN score combined with D-dimer and NLR in predicting HE were significantly higher than those of
the single application of each index. Conclusion: BRAIN score combined with D-dimer and NLR has high predictive value on HE in
spontaneous intracerebral hemorrhage, which has certain clinical application value.
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Table 1 Comparison of baseline data between the two groups

Items HE group(n=21) Non-HE group(n=52) X/t P
Gender(male/female) 14/7 33/19 0.067 0.796
Age(years) 64.94+6.94 65.02+6.96 0.045 0.965
Drinking history 7(33.33%) 17(32.69%) 0.003 0.958
Smoking history 3(14.29%) 8(15.38%) 0.014 0.905
Cerebral infarction history 7(33.33%) 16(30.77%) 0.046 0.831
Hypertension 16(76.18%) 40(76.92%) 0.004 0.947
Diabetes 2(9.52%) 6(11.54%) 0.062 0.803
Systolic blood pressure at
o 125.55+24.91 124.45+22.75 1.340 0.185
admission(mmHg)
Diastolic blood pressure at
. 89.15+13.88 84.09+12.51 2.115 0.038
admission(mmHg)

GCS score(score) 9.14+3.21 12.27+3.21 2.416 0.022
BRAIN score(score) 12.93+2.01 7.23+1.93 7.688 0.000
NIHSS score(score) 16.29+4.12 8.12+2.41 8.518 0.000

%2 FASWEARLHIRA T LR es )
Table 2 Comparison of laboratory related indexes between the two groups(xs )
Items HE group(n=21) Non-HE group(n=52) t P
Fasting blood glucose
9.25+2.38 9.28+2.41 0.048 0.962
(mmol/L)
ALT(U/L) 25.22+12.56 26.11+12.41 0.276 0.783
AST(U/L) 28.05+11.73 27.97+11.55 0.027 0.979
Uric acid(pmol/L) 274.39+65.28 276.13+66.21 0.102 0919
Serum creatinine(pmol/L) 67.83+£20.35 68.02+20.19 0.036 0.971
WBC(x10°/L) 8.74+1.35 8.56+1.38 0.508 0.613
D-dimer(mg/L) 1.74+0.10 1.62+0.09 2.764 0.012
NLR 5.12+0.47 4.09+0.33 6.323 0.000
%3 BRMR M HE $00E &8 % EFR Logistic B3 5347
Table 3 Multivariate logistic regression analysis of influencing factors of HE of spontaneous intracerebral hemorrhage
Regression
Variable . Standard error Waldy? P OR 95%Cl
coefficient
Diastolic blood
0.472 0.345 1.195 0.201 0.374 0.361~0.410
pressure at admission
D-dimer 4.578 2.142 12.394 0.000 2.636 1.519~4.226
NLR 3.226 2.237 6.394 0.042 1.987 1.133~3.457

GCS score -3.115 3.671 14.745 0.000 0.561 0.015~0.684

BRAIN score 2.035 4.763 20.834 0.000 1.524 1.035~2.056
NIHSS score 0.561 0.756 2.174 0.089 0.495 0.411~0.531
Constant term -5.330 2.215 14.505 0.000 0.002 -
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Table 4 The value of individual and combined application of each index in predicting HE

95%Cl
Indexes Sensitivity(%)  Specificity( % ) AUC SE Youden index
Upper limit Lower limit
BRAIN score 82.69 76.19 0.652 0.078 0.5888 0.498 0.806
D-dimer 83.85 80.95 0.809 0.006 0.6480 0.682 0.926
NLR 90.77 76.19 0.905 0.018 0.6696 0.878 0.923
Combined
o 94.23 90.48 0.986 0.013 0.8471 0.960 1.000
application
10 - Az, AR I R A YT 7 SR I LA B STt 4t T Sk 40
[l g ATRIT U8 B H R .
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