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CEREBRAL HEMORRHAGE

Pankaj Kumar
Gupta

D.M. (Neurology), Consultant Neurologist, Arogyadham hospital Gwalior,
(M.P) India

M.D. (Pathology), Associate Professor, Department of Pathology, GR

: *
Arti Gupta Medical College, Gwalior, Madhya Pradesh, India. *Corresponding Author

Pushpendra Kumar

Gupta M.S. (Ophthalmology), Ophthalmologist, Bhopal, (M.R), India

Ny 7:{e3 N Background Inflammation is considered to play an important role in the pathogenesis of
cerebrovascular disease. C-reactive protein (CRP) is a hallmark of acute inflammatory response. There

are growing evidences that inflammations are involved in atherosclerosis, plaque formation and ischemic event. There are
many studies showing that the levels of CRP (hsCRP) have been found to be raised in cerebral ischemia, but there are few
studies about the association of CRP level and intracerebral hemorrhage. This study was done to observe the levels of CRP (hs-
CRP) in patients with acute intracerebral hemorrage, and to assess the severity and outcome. Methods Study was conducted in
30 patients admitted in medical ward and medical ICU of LLR and associated hospitals, G.S.V.M. medical college Kanpur. All
patients of acute intra cerebral hemorrhage fulfilling the Inclusion and exclusion criteria were enrolled in the study. Serum CRP
(hs-CRP) was measured by Turbidimetric immunoassay. Statistical analysis was done by using T test and chi square test.
Results Maximum numbers of our patients were in the age group of 40-79 years with mean age of 64 years. Intra cerebral
hemorrhage was more prevalent in males. CRP level was found to be elevated statistically significant in intra cerebral
hemorrhage patients as compared to controls. There was significant rise from first day to third day (P<0.05). Mean CRP level of
expired patients was elevated as compared to whole study group (P<0.05). Conclusions We concluded that higher C reactive
protein level may be associated with worse prognosis and poor outcome in intra cerebral hemorrhage patients and CRP level

can be an important factor of prognostic significance in these patients.
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INTRODUCTION:

Stroke is a leading cause of mortality and morbidity
worldwide. According to WHO, about 15 million population is
affected from stroke yearly and the overall disease burden of
stroke is higher in the developing countries [1, 2]. Deaths from
stroke are more common in developing and less developed
countries [3]. Spontaneous intra cerebral hemorrhage (ICH) is
a devastating type of stroke with high global rates of deaths
and disability. ICH is accountable for more than half of all
deaths caused by stroke. Up to one-third of patients with ICH
may develop hematoma expansion , leading to a higher
mortality rate and poor clinical outcomes [4].The overall rate
of stroke-associated mortality is decreasing but the absolute
number of people with stroke, stroke survivors, stroke-related
deaths, and the global burden of stroke- related morbidity is
increasing [5]

There are growing evidences that inflammations are involved
in atherosclerosis and cerebrovascular accidents. Earlier
studies have shown that an acute inflammatory reaction may
arise within minutes of an intra cerebral hemorrhage,
consequently triggering an inflammatory cascade that
exacerbates secondary brain damage [4]. Levels of C-
reactive protein (CRP), as an indicator of inflammation, tend
to be elevated following stroke. Studies have established that
levels of CRP are also related with hematoma volume and
clinical outcomes after intra cerebral hemorrhage[4]. C-
reactive protein is an acute phase protein of produced in liver
that increases, following interleukin 6 secretions by
macrophages & T cells [6]. Inflammation plays an important
role in pathology of spontaneous intra cerebral hemorrhage.
Inflammatory markers on admission are associated with
worse clinical outcome. CRP level >10 mg/L is independent
predictor of early hematoma growth and neurological
worsening in ICH and associated with increased mortality [7].
Levels of CRP measured after ICH predicted complementary
aspects of prognosis that suggests the possibility of elevated
levels of CRP is directly related to extent of cerebral

parenchymal injury. Currently non contrast CT scan head is a
standard diagnostic test for ICH. This study was done to
investigate the prognostic significance of C - reactive protein
level in acute intra cerebral hemorrhage patients.

METHODS:

The study was conducted on 30 patients admitted in Medical
wards, ICU and emergency ward of LLR and associated
hospitals, GSVM medical college, Kanpur, Uttar Pradesh.

Inclusion criteria:

1. All the patients of acute intra cerebral hemorrhage of
either sex without any history of head injury, recent
anticoagulant treatment.

2. Patients of whom the symptoms of ICH have started within
72 hours.

Exclusion criteria:

1. Patients with any recent head injury.

2. Patients with recent anticoagulation treatment.

3. Patients of ICH due to any other causes i.e aneurysm, AV
malformation, bleeding or coagulation disorders.

The patients and controls were subjected to detailed history,
clinical examination and investigations as per the Performa.
Neurological deficit was scored by using the Scandinavian
stroke Scale. Serum CRP level was measured by Turbidimetric
immunoassay. It is a method of quantitative estimation of CRP
in serum. Statistical analysis was done by using tools like T
test, chi square test to assess the significance or difference
between study and control group and between the subgroups
of study group.

RESULTS:

A total of 30 patients who fulfilled inclusion criteria were
included in the study. Mean age of patients enrolled in the
study was 64 years. 73.33 % of the patients were between the
ages 40-79 years. In the current study, 18 patients were males
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and 12 were females [Table I]. Male to female ratio was 1.5:1.
Smoker comprised 36.66 % of the patients in the group.
Hypertension was the most common risk factor with 83.33 % of
the patients having it. The other comorbidities in their order of
prevalence were dyslipidemias (33.33%), chronic alcoholism
(26.66%), and diabetes (10%). Clinical presentations in
patients included hemiparesis (90%), slurring of speech
(73.33%) altered sensorium (70%), vomiting (66.66%),
headache (40%), aphasia (10%) and seizures (3.33%) etc.
Serum CRP level was measured on admission, third and
seventh day. Three patients expired till seventh day [Table II].
The mean CRP levels in patients of intra cerebral
haemorrhage was 14 mg/L on first day, 19.38 mg/L on third
day and 19.03 mg/L on seventh day as compared to controls
(6.6mg/L) [Table IlI]. We also studied the correlation of CT
scan findings with CRP level. In our study 13 cases had lesion
<2.5 cm in CT scan out of which 53.8% patients had CRP
between 3-10 mg/L and 46.2% had CRP between 11-24 mg/L.
17 patients had size of lesion in CT scan more than 2.5cm out
of which 23.53% had CRP between 3-10mg/L, 52.94% had CRP
between 11-24 mg/L and 23.53% patients had the CRP more
than 24mg/L. The above observations showed that CRP level
increases with increase in size of lesion indicating more brain
parenchyma damage. CRP level was found to be raised
statistically significant in ICH as compared to controls. There
was significant rise from first day to third day (P<0.05). There
was no significant difference in CRP from third day to seventh
day (P>0.05). Mean CRP of expired patients was significantly
higher as compared to the mean CRP of whole study group
(P<0.05).

Table-I Age and sex distribution

Age Male Female Total Percentage
10 - 19 0 0 0 0

20 - 29 0 0 0 0

30 - 39 1 1 2 6.66
40 - 49 1 1 2 6.66
50 - 59 3 2 5 16.66
60 - 69 5 3 8 26.66
70 - 79 4 3 7 23.33
80 - 89 4 2 6 20.00
90 - 99 0 0 0 0
Total 18 12 30

Table II CRP level in intra cerebral hemorrhage patients
(n=30)

CRP(mg/L) On admission |IIl day VII day

3-10 16 (53.33%) |09 (30%) 08 (26.66%)

11-24 11 (36.66%) |15 (50%) 11 (36.66%)

25-36 01 (3.33%) 04 (13.33%) |07 (23.33%)

37-48 02 (6.66%) 02 (6.66%) 01 (3.33%)

Table- III Statistical analysis of CRP level in Intra cerebral

hemorrhage

GROUP MEAN S.D. STATISTICAL
CRP(mg/L) VALUES

Control (n=20)|6.6 1.795 t=3.23

Cases (n=30)

On admission |14 9.92 P<0.005

Cases (n=30) |14 9.92 t=1.85

On admission

Cases(n=30)

on Il day 19.38 12.02 P<0.05

Cases(n=30) [19.38 12.02 t=0.10

on Il day

Cases(n=27)

on VII day 19.03 11.72 P>0.05

Cases(n=30) |14 9.92 t=1.72

on admission

Cases(n=27)

on VII day 19.03 11.72 P<0.05

DISCUSSION:

The study was a conducted in Medicine department of LLR
and associated hospitals, GSVM medical college Kanpur in
30 patients diagnosed with acute intracerebral hemorrhage
(hemorrhagic stroke). Stroke is the third major cause of death
in India according to CDC 2012 and leading cause of
morbidity [1]. The CRP level was measured on admission,
third day and seventh day in all hemorrhagic stroke patients
tulfilling inclusion criteria. Correlation between serum CRP
level and neurological outcome in terms of improvement,
morbidity and mortality was observed. The age distribution of
patients was from 10-19 years to 90-99 years age groups with
mean age of 64 years and maximum numbers of patients were
of 40-79 years age group. Age is generally considered as a
non-modifiable risk factor for stroke [8]. Similar results were
observed in studies done by SD Bhaisare et al [1], PT Mishra et
al [9] Jayachandra et al, [10] the Mumbai Stroke Registry [11]
and Y Wakugawa in the Hisayama Study [12]. In this study
there was male preponderance with 60% cases being males
and 40% were females. Male to female ratio in the current
study was 1.50:1. Male sex is also considered as a non
modifiable risk factor for stroke [8]. The most common
modifiable risk factor in the study was hypertension (83.33%)
followed by dyslipidemias (33.33%). The most common
addiction seen in study group was tobacco smoking with a
prevalence of 36.66%. The mean CRP levels in patients of intra
cerebral haemorrhage was 14 mg/L on first day, 19.38 mg/L on
third day and 19.03 mg/L on seventh day as compared to
controls (6.6mg/L). This shows that hsCRP levels are
increased in case of acute hemorrhagic stroke. In the study by
Yoshiyuki Wakugawa et al, [12] high hsCRP levels were
observed as an independent risk factor for ischemic stroke in
males but not for haemorrhagic stroke in either men or women
but it differs from study by PT Mishra et al [9] which showed
higher hsCRP in hemorrhagic stroke. This suggests that
higher hsCRP levels are associated with severe neurological
deficit and thus poor outcome. ICH patients were classified on
the basis of Scandinavian Stroke Scale into minor, moderate
and severe stroke. Patients with minor stroke had lower CRP
values as compared to patients with severe stroke. Thus,
higher CRP levels were associated with poor prognosis. In this
study, the CRP levels were correlated with outcomes in terms of
death. Mean CRP of expired patients was significantly higher
as compared to the mean CRP of whole study group (P<0.05).
Similar observations were found in study by Jayachandra et al
[10]. Thus there was a relation between high CRP and
mortality. We also studied the correlation of CT scan findings
with CRP level. Our observations showed that CRP level
increases with increase in size of lesion in CT scan head. The
prognostic significance of hsCRP may be related to the extent
of necrosis in the brain parenchyma and somewhat unknown
determinants of intensity and concentration of acute phase
reactants. Mario Di Napoli et al observed that CRP>10mg/L is
independently predictive of early hematoma growth (EHG)
and early neurological worsening (ENW), both of which are
related with increased mortality [7]. The prognostic
significance of CRP regarding neurological deficits and
mortality as outcomes of intra cerebral hemorrhage may help
clinician to suggest realistic expectations to families of ICH
sufferers. Thus CRP and other inflammatory markers can be
measured in routine for all intra cerebral hemorrhage patients
to assess the probability of hematoma expansion,
neurological worsening and to provide expected prognostic
information.

CONCLUSIONS:

In this study CRP level was elevated in intra cerebral
hemorrhage patients. CRP was significantly higher in expired
patients and in patients with severe neurological deficit and
large lesion. Higher CRP level had poor prognosis as
compared to patients with lower CRP. Results in this study
suggest the role of inflammation and inflammatory markers
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such as CRP in severity of intra cerebral hemorrhage.
Increased risk of early hematoma growth (EHG) can be
assessed by measurement of CRP in the first few hours after
symptom onset. This may contribute to improve patient care
and deliver prognostic information.

REFERENCES:

1. Bhaisare SD, Jog AS, Rao AK, et al. High sensitivity C- reactive protein level in
acute cerebrovascular accident (stroke) at a tertiary care centre. J. Evolution
Med. Dent. Sci. 2020;9(10):764-767, DOI: 10.14260/jemds/2020/166

2.  Kumar SR, Vidya TA. High sensitivity C-reactive protein level in
cerebrovascular accident. Int ] Adv Med 2020;7:666-72

3. Warlow C, Sudlow C, Dennis M, Wardlaw ], Sandercock P Stroke. Lancet
2003; 362(9391): 1211-24

4. Wang ], Wang W, Liu Y, Zhao X. Associations Between Levels of High-
Sensitivity C-Reactive Protein and Outcome After Intracerebral Hemorrhage.
Front Neurol. 2020 Oct 6;11:535068. doi: 10.3389/fneur.2020.535068. PMID:
33123072; PMCID: PMC7573166.

5. Feigin VL, Forouzanfar MH, Krishnamurti R, Mensah GA, Connor M, Bennett
DA. Global and regional burden of stroke during 1990-2010: findings from the
Global Burden of Disease Study 2010. Lancet. 2014;383(9913):245-54.

6. Pepys MB, Hirschfield GM. C-reactive protein: a critical update. Journal of
Clinical Investigation 2003; 111(12):1805-12.

7.  DiNapoliM, Parry-Jones AR, Smith CJ, Hopkins S], Slevin M, Masotti L, Campi
V, Singh P, Papa E, Popa Wagner A, Tudorica V, Godoy DA. C-reactive protein
predicts hematoma growth in intracerebral hemorrhage. Stroke. 2014
Jan;45(1):59-65. doi: 10.1161/STROKEAHA.113.001721. Epub 2013 Nov 21.
PMID: 24262327.

8. Langhorne P, Stroke medicine. In: Ralston SH, Penman ID, Strachan MW], et
al. eds. Davidson's Principles and Practice of Medicine. 23rd edn. Elsevier
2018:p.1147-62.

9. Mishra PT, Chandra R, Saxena SK, et al. High Sensitivity C - reactive protein
(hsCRP) level in cerebrovascular accident (Stroke). JJACM 2010;11(3):204-7.

10. Jayachandra ], Mamatha TR, Veeranna GKM, et al. High sensitivity C -
reactive protein as a prognostic marker in acute stroke. ] Evol Med Dent Sci
2014;3(10):2675-9.

11. Dalal PM, Bhattacharjee M, Vairale ], et al. Mumbai stroke Registry (2005-
2006)- surveillance using WHO steps stroke instrument - challenges and
opportunities.] Assoc Physicians 2008;56:675-80

12. Wakugawa Y, Kiyohara Y, Tanizaki Y, et al. C-reactive protein and risk of first-
ever ischemic and hemorrhagic stroke in a general Japanese population:
The Hisayama study. Stroke 2006;37(1):27-32.

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS = 17



