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Abstract
Introduction: The aim of the study was to find out the incidence of spontaneous ICH in patients hospitalized with stroke, to
study the predictive value of clinical and radiological findings in determining the mortality and short term outcome and to
study the utility of the ICH scores. Materials and Methods Among the 348 consecutive patients admitted with stroke, those
who were diagnosed to have primary ICH, were included in the study. The mortality and outcome were predicted using the
ICH scores. Data was analyzed using SPSS software and epi info. Results: Of the 130 cases with hemorrhage there were 102
patients (29.31%) with spontaneous ICH. The cut off value of the intracerebral bleed in relation to mortality was calculated as
22.5 ml. At the end of three months 100 people were available for follow up, only 9 (21.9%) were physically dependant on
others for their living. All the three ICH scores were found to be statistically significant in predicting mortality at one month,
but they did not fare well in predicting the short term outcome. Conclusion: We have observed an increased incidence of
hemorrhagic stroke among hospitalized patients with stroke,(29%) when compared to western studies. Volume of the
hemorrhage more than 22.5 ml was associated with poor prognosis .We observed a significant improvement in the functional
status at three months, with 31% of the survivors able to lead independent lives. All the three ICH scores did not fare well in
predicting the short term outcome.
Keywords: Intracerebral Hemorrhage, ICH score, Mortality, Short Term Outcome
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Introduction
Spontaneous intracerebral hemorrhage constitutes about
10-15% of the total cases of stroke worldwide [1]. The
incidence of ICH in Asian countries varies from 17-33%
[2].
The overall mortality from primary ICH is
approximately 40-50% [3]. Almost 40% of patients die
before the 30th day after ICH, 66%of survivors are
severely disabled and only 20% recover functional
independence on the 6th month after ICH [4]. The aim of
our study was to find out the incidence of spontaneous
ICH (sICH) in patients hospitalized with stroke, to study
the predictive value of clinical and radiological findings
in determining the mortality and short-term outcome at
three months after sICH and to study the effectiveness of
the ICH scores in predicting the mortality and short term
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outcome. To our knowledge there are no previous similar
studies on sICH done in Kerala (state in southern part of
India) and there have been only very few prospective
studies on ICH in India.

Materials and Methods
The cases were detected prospectively in the general
medicine wards of Government Medical College Thrissur.
The study period was for 7 months. Among the 348
consecutive patients admitted with clinical and
radiological features of stroke, those aged more than 18
years, who were diagnosed to have primary ICH, were
included in the study. The exclusion criteria were those
cases of ICH secondary to trauma, bleeding into tumor,
hemorrhagic transformation of infarct, subarachnoid
hemorrhage, rupture of ateriovenous malformation,
aneurysmal bleed, subdural hematoma, and use of oral
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anticoagulants. Data was collected regarding the risk
factors, clinical features, laboratory investigations and
neuroimaging findings. Hypertension was defined as
either history of hypertension on antihypertensive drugs
or recorded blood pressure more than 140/90 mm of Hg.
History of diabetes, on treatment for diabetes, fasting
blood sugar value more than 126 mg % or random blood
sugar value more than 200 mg % was taken to be
diagnostic of diabetes. Neurological assessment was done
using both GCS and NIH Stroke Score [4]. The
neruoimaging data collected included location of the
hematoma, size of the bleed, presence of intraventricular
extension and subarachnoid extension. The mortality and
outcome were predicted using the ICH scores [6].
Patients were followed up for three months from the onset
of the event, to assess the short term outcome. The

neurological outcome was assessed at one month and
three months either by follow up in the OPD or by
telephone interviews with the patient or bystander.
Modified Rankin Scale (mRS) was used to assess the
neurological outcome. mRS grade equal to or less than 2
was taken as good outcome and values equal to or more
than three was regarded as poor outcome. [7].
Statistical analysis: Data was analysed using SPSS
software version 16 and epi info. All continuous variables
were analyzed with unpaired t test for normally
distributed data and Mann-Whitney U test for skewed
data. Categorical variables were analyzed using Chisquare test. We also derived cutoff values using ROC
curve with optimal sensitivity and specificity for, volume
of hematoma, GCS and NIHS scores

Results
Among the 348 patients admitted with cerebrovascular disease 102 patients with spontaneous intracerebral hemorrhage were
included in the study as shown in Figure 1
Figure 1
Total stroke
n=348

Ischemic

Hemorrhagic

stroke

stroke
n=218(62.64%)

n=130(37.3%)

Secondary ICH

Primary ICH

n=28(8.05%)

n=102(29.31%)

The mean age of the patients with spontaneous ICH was 63.7 ±14years. The mean age of males was 61.9±14 years and that of
females was 67.5 ±13years. There were 69 males (67.65%) and 33(32.35%) females. In the study cohort of 102 patients,
hypertension was seen in 90.2%, diabetes in 26%, alcohol consumption in 26%, smokers 30% and history of coronary artery
disease 6.9%. The commonest mode of presentation was altered level of consciousness. Mean systolic blood pressure at the
time of presentation was 177±36 mm of Hg and mean diastolic blood pressure was 100±17.5 mm of Hg. Median±IQR GCS
score on admission was 8.5±11 and Median±IQR NIHS score was 17±13.
The locations of the IC bleed and their frequencies were as follows capsuloganglionic 50 (49.02% ), lobar 29 ( 28.43%),
cerebellum 8 ( 7.8%), thalamic 4 (3.92% ), brainstem and intraventricular hemorrhage 3 each ( 2.94%) and 5 patients had
bleeding in multiple locations (5%). Intraventricular extension of the bleed was seen in 55(53.92%). There was statistically
significant correlation between neurological assessment scores and hematoma volume (NIHS score Spearman’s rho-.412 p
value <.001, GCS score Spearman’s rho -.241 p value .015). There was also statistically significant negative correlation
between blood sugar level and the GCS score (Spearman‘s rho -.301 p value .008). Blood sugar level was significantly
associated with volume of bleed (Spearman’s rho-.235 p 0.019.)
Mortality at one month
The association of demographic and clinical profile of the patients is shown in table 1.
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Table 1: Association of demographic and clinical profile of ICH with one month mortality
Variables
Gender
Male
Female
diabetes
hypertension
History of ischemic heart
disease
headache
Altered level of
consciousness
Systolic BP >140mm of
Hg
GCS score
3,4
5-12
13-15
NIHS score
>20
11-20
0-10
Volume of hematoma
<30ml
30ml-60ml
>60ml
Intraventricular extension

Alive
n (%)

Dead
n (%)

Risk ratio

Lower
limit

Upper
limit

25(36.7%)
16(50%)
8 (29.6%)
38 (41.7%)
3(42.8%)

43(63.2%)
16(50%)
19(70.3%)
53(58.2%)
4(57%)

1.26

.85

1.86

1.2
.87
.9

.9
.53
.49

1.7
1.4
1.8

10 (52%)
14(22.5%)

9 (47%)
48(77.4%)

.767
2.67

.463
1.59

1.27
4.48

36(40.9%)

52(59%)

1.01

.609

1.68

1(3.57%)
13(33.3%)
27(81%)

27(96.43%)
26(66.67%)
6(18%)

2.1
3.66

1.6
1.7

2.8
7.8

717%)
18(51%)
16(64%)

34(83%)
17(50%)
8(33%)

1.9
1.45

1.4
.75

2.7
2.8

31(52%)
9(37.5%)
1(7.14%)
7(13.2%)

29(48%)
15(62.5%)
13(92.86%)
46(86.7%)

1.2
1.92
3.1

.86
1.42
1.9

1.9
2.59
5

At the end of one month, out of the 100 patients with intracerebral bleed, 57 had died. The mean age of those who survived
was 62.1±14.2 years and of those who died was 64.1 ± 13.7 years. There was no statistically significant difference in the
mortality at one month with respect to age, sex, presence of co morbidities like diabetes, hypertension, and previous history
of coronary artery disease or cerebrovascular disease. Headache, vomiting, seizures or the presence of weakness at the time of
presentation did not affect the mortality. Alteration in the level of consciousness carried an increased risk of mortality. Blood
pressure at the time of admission did not show any relation to mortality. Location of the bleed and subarachnoid extension of
the hemorrhage did not influence the mortality.
The factors which were found to have statistical significance in predicting mortality were altered level of consciousness on
presentation, assessment of neurological status by GCS and NIHS scores, volume of bleed, intraventricular extension of
bleed. Multiple regression analysis showed that only GCS score, volume of bleed and intraventricular extension showed
statistical significance (pvalue <.001 Cox and Snell .461).
The cut off value of the intracerebral bleed in relation to mortality was calculated as 22.5 ml [70% sensitivity and 68%
specificity AUC .716( .614-.818)], for the GCS score the cut off value was 7 [sensitivity 66%, specificity90% AUC
.851(.775-.926)], for the NIHS score the cut off value was 15, [73% sensitivity ,787% specificity AUC .754(.653-.854)]
above which the prognosis was poor.

Short term outcome
The short term outcome is shown in figure 2
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Figure 2

*2 people were lost to follow up
The association of parameters with the short term outcome is depicted in table 2.
Table 2 Association of demographic and clinical profile of patients with ICH with their outcome at 3rd month

Variables
Gender
male
female
HT
History of ischemic heart
disease
Diabetes
GCS score
5-12
13-15
NIHS score
0-10
>20

Bad outcome

Good outcome

Risk ratio

Upper

Lower

4(14.8%)
5(35.7%)
9(24.3%)
2(66.7%)

23(85.2%)
9(64.3%)
28(75.6%)
1(33.3%)

.415
2.4

.132
.76

1.3
7.5

3.6

1.2

10

2(66.7%)

1(33.3%)

3.3

1.1

9.5

5(58%)
4(13.7%)

7(42%)
25(86.2%)

3

.97

9.3

2(11.1%)
3(60%)

16(88.89%)
2(40%)

5.4

1.21

23.9

Of the 43 patients who were surviving at the end of one month,
month, 21 were able to lead independent lives while 22 were
physically dependant on others for their living. At the end of three months 41 were surviving, 32(78%) were able to lead
independent lives while only 9(21.9%) were physically dependant on others for their living. The mean age of those living
unaided was 62.8± 13.9 years and that of those physically dependant was 56.5 ± 11.2 years. Females were more likely to
have a bad outcome than males. Presence of hypertension was found to be a predictor of bad outcome. The factors which had
statistical significance in relation to bad outcome of patients are diabetes, history of ischemic heart disease, GCS score and
NIHS score.The
The factors which influenced mortality like altered level of consciousness, volume of bleed and intraventricular
extension do not affect the disability. The utility of the
th ICH scores were compared as shown in figures 3 and 4
Biomedical Review: Journal
ournal of Basic and Applied Medical Sciences

Available online at: www.biomedicalreview.in

40 | P a g e

July- September, 2015/ Vol 2/ Issue 3

ISSN 2349-5502

Research Article
Figure 3: ROC curve comparing the ICH scores in predicting one month mortality

Figure 4: ROC curve of the ICH scores in predicting short term outcome

All the three ICH scores were found to be statistically significant in predicting mortality at one month. Utilizing the ROC the
modified ICH score had the best AUC .875(.805-.944) among the three scores in predicting mortality at one month. All the
three ICH scores did not fare well in predicting the short term outcome (original ICH Score .665,new ICH score .58 and
modified ICH score .606)

Discussion
The clinical outcome of intracerebral hemorrhage is
generally poor. It is important to identify the factors
which influence the mortality and prognosis of ICH.
Globally ischemic strokes account for 85% and
hemorrhage account for 15% of all strokes. According to
data from the Asian Stoke Advisory Panel ASAP, the
incidence of ICH in Asian countries varies from 1733%.[2]. The percentage of ICH among stroke was found

to be 55.4% in a Chinese study, [7]., 42% in Pakistan, [9].
40%-50% in Thailand, [10] & 32-42% in India [11].
Of the 348 patients admitted with cerebrovascular disease
there were 218 cases of ischemic stroke (62.64%), and
130 cases (37.3 %) of hemorrhagic stroke. Of the 130
cases with hemorrhage there were 102 patients (29.31%)
with spontaneous ICH and 28 cases (8.05%) with
secondary ICH. Thus we also have observed an increased
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incidence of hemorrhagic stroke among hospitalized
patients, when compared to western studies.
The common modes of presentation in ICH are weakness,
altered level of consciousness, headache vomiting and
seizures. In this study altered level of consciousness was
the most common way of presentation. Seizures are
usually associated with lobar hemorrhage, while headache
is commonly seen in cerebellar hemorrhage. [12]. We also
observed that among those who had seizures at the onset
58% had lobar hemorrhage. In most of the studies, the
commonest site of bleed is capsuloganglionic ( 71%)
followed by thalamus (17%), cerebral hemispheres (4%),
brainstem (7%) and cerebellum (1.4%) in the descending
order of frequency. [13,14]. In our study
capsuloganglionic continued to be the commonest
location of ICH (49%), but there were more cases of lobar
(28%) and cerebellar bleed (8%) compared to other
studies. Some studies have shown that diabetics tend to
have a larger volume of bleed. [15]. We also observed
significant association between diabetes and ICH volume.
The overall mortality from primary ICH is approximately
40-50% [13]. Almost 40% of patients die before the 30th
day after ICH .We observed a mortality rate of 57% at
one month, which was much higher when compared to
other studies. 30day mortality reported from other studies
are Turkey 38.3% [16]. European study 37%, and study
from Pakistan 39.7%.
In this study the variables which are statistically
significant in predicting mortality at one month are
assessment of neurological status by GCS, volume of
bleed, presence of intraventricular extension of bleed. A
high BP at the time of admission was found to be a factor
contributing to the poor outcome in some studies [14]. We
did not get any significant correlation between blood
pressure and mortality. A high blood sugar value on
admission has been implicated as an independent
predictor of death after ICH. [14,16]. We observed that
diabetes is not a predictor of mortality at one month.
Many of the studies have observed that volume of bleed
more than 30 ml (42 ml in a study from AIIMS) [15]. and
presence of intraventricular extension of bleed are
predictors of poor prognosis. Using the ROC we have
obtained a cut off value of the intracerebral bleed of 22.5
ml (70% sensitivity and 68% specificity AUC .716) above
which the prognosis is poor.
Short term outcome: Between 32 and 50% die within the
first month after the event and only 20% are independent
at six months after intracerebral bleed. [12]. Proportion of
patients who were able to lead an independent life after
one year varies between 12 and 39.35%. In our study

there were only 43 patients surviving at the end of one
month, and only 21% of patients were leading
independent lives. But we observed a significant
improvement in the functional status at three months, with
31% of the survivors able to lead independent lives.
The factors which had statistical significance in relation to
bad outcome of patients are hypertension, diabetes,
history of ischemic heart disease and NIHS score. There
was no significant difference in the outcome at one month
with respect to sex, history of previous cerebrovascular
disease, mode of presentation, location of the bleed,
volume of bleed, intraventricular extension and
subarachnoid extension of the hemorrhage. The factors
like altered level of consciousness, volume of bleed,
intraventricular extension which are significant predictors
of mortality at one month, have failed to achieve
significance in predicting whether the person who
survives the event would be able to lead independent
lives.
ICH Scores: We observed that all the three ICH scores
are significant in predicting mortality at one month. The
advantage of the new and modified ICH score is that
volume of the bleed is not included as a variable, thus
obviating the fallacies which may be associated with
calculation of the volume of bleed using the formula
4/3πabc. [17]. None of the three ICH scores were good
enough to predict the short term functional outcome.
The limitations of our study were the small sample size,
long term outcome had not been studied, sequential CT
scans were not taken in the majority of cases, and it was
not a population based study. Strength of our study was
that all the patients were seen consistently by at least one
designated investigator and we could get the follow up at
three months in the majority of the patients (only 2
patients were lost to follow up).

Conclusions
We observed an increased incidence of hemorrhagic
stroke among hospitalized patients with stroke,(29%)
when compared to western studies. Volume of the
hemorrhage more than 22.5 ml was associated with poor
prognosis 70% sensitivity and 68% specificity). The
variables which were independent predictors of mortality
at one month were poor neurological status as assessed by
GCS and NIHS scores, larger volume of bleed, and
presence of intraventricular extension of bleed. There was
no statistically significant correlation between blood
pressure, diabetes, location of bleed and the mortality.
We observed a significant improvement in the functional
status at three months, with 31% of the survivors able to
lead independent lives. This is in marked contrast to the
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existing data wherein only around 20% achieve functional
independence by about six months.
The factors which had statistical significance in relation to
bad outcome of patients are the presence of comorbidities
like hypertension, diabetes, history of ischemic heart
disease and the assessment of neurological status by the
NIHS score. We observed that all the three ICH scores
were good in predicting mortality at one month, but not so
to predict the short term functional outcome.
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