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Abstract

Background:Long term complications and adverse effects associated with stroke are one of
the important leading causes of mortality and morbidity in the world as well as in India. The
present study was conducted to assess D-dimer levels in stroke patients.

Materials & Methods:100 patients of stroke were selected. Detailed history regarding
smoking, alcoholism etc. were taken.Venous sampling for quantitative measurement of D-
dimer was taken at the time of admission. Values less than 500ng/ml was considered normal
and values equal or more than 500ng/ml were taken as raised D-dimer level.Stroke severity
was assessed on admission using the National Institutes of Health Stroke Scale.

Results: Out of 87 cases of raised D-dimer level, most of the patients were in age group of
51-60 years with 35.63% (35) followed by 41-50 years with 31.03% (27). There was a
positive correlation between the age and D-dimer was seen (p=0.004). Out of 5 patients with
normal D-dimer, 38.46% were smokers and with raised D- dimer level 73.5% were smokers.
Out of 13 patients with normal D-dimer, 7.69% (1) were alcoholic and 92.3% (12) were non-
alcoholic, and out of 87 patients with raised D-dimer, 19.54% (17) were alcoholic and
80.46% (70) were non-alcoholic. Out of the 87 patients who presented with raised levels of
D-dimer 42.53% (37) reported with severe stroke with NIHSS score 21-42 followed by
29.88% (26) with moderate to severe stroke with NIHSS score 16-20, and 25.28% (22) had
score in the range of 5-15 that is moderate score. In this study NIHSS score was higher with
raised level of D-dimer. There was a significant correlation of NIHSS score with D-dimer
level (p value<0.0001).

Conclusion: D-dimer values in stroke constitutes an important parameter in the evaluation of
stroke specially its severity.
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Introduction

The world health organisation defined stroke as a clinical syndrome characterized by rapidly
developing clinical symptoms and/or signs of focal neurological deficit and at times global
loss of cerebral function, lasting for more than 24 hour or leading to death with no apparent
causes other than of vascular origin.*

Long term complications and adverse effects associated with stroke are one of the important
leading causes of mortality and morbidity in the world as well as in India. A remarkable
demographic and socioeconomic changes in the recent years in India, resulting in transition
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from a nutritional deficiency and poverty-related infectious diseases toward lifestyle-related
cardiovascular and cerebrovascular diseases.’

High blood pressure, uncontrolled diabetes, dyslipidaemia, smoking and alcoholism are the
most important and significant risk factor associated with occurrence of stroke.® All these risk
factors are also related to poor prognosis after stroke.D-dimer is a soluble fibrin degradation
final product and derived from the cross-linked fibrin network as it undergoes plasmin-
mediated degradation.“The plasma D-dimer level increases during blood thrombosis and
degradation of fibrin, therefore plasma D-dimer could be a biological marker of haemostatic
abnormalities and thrombosis. Elevated plasma D-dimer levels are reportedly a determinant
of stroke progression, infarction volume and the incidence of stroke in cases of acute
ischemic stroke, while considered as not a risk factor in cases of haemorrhagic stroke.
Recently, many studies have investigated whether plasma D-dimer levels are determinant of
poor functional outcomes after acute ischemic stroke, however, the conclusions of the studies
were controversial.>'The present study was conducted to assess D-dimer levels in stroke
patients.

Materials & Methods

This study was carried out in the department of Medicine, in indoor patients of associated
group of Hospitals attached to National Capital Region Institute of Medical Sciences, Meerut
All the patients who were admitted within 72 hours of experiencing a new focal or global
neurological event were considered for inclusion in the study.

Detailed history regarding smoking, alcoholism etc. were taken.Venous sampling for
quantitative measurement of D-dimer was taken at the time of admission. Values less than
500ng/ml was considered normal and values equal or more than 500ng/ml were taken as
raised D-dimer level.Stroke severity was assessed on admission using the National Institutes
of Health Stroke Scale (NIHSS, the NIHSS score with higher values reflect more severe
neurological damage). On day one, power was calculated.Size of lesion was provided by
NCCT-HEAD in mm.Data thus obtained were subjected to statistical analysis. P value < 0.05
was considered significant.

Results
Table I: Distribution of patients
Stroke Male Female Total
N % N % N %
ACl | 59 | 7195 | 23 | 28.05 82 82.00
ICH 6 | 100.00 | O 0.00 6 6.00

PCI 7 | 5833 | 5 | 41.67 12 12.00
Total | 72 | 72.00 | 28 | 28.00 | 100 100.00
Table | shows that out of 100 patients, males were 72 and females were 28. There were 59
males and 23 females of anterior circulation ischemia (ACI), 6 males of intracerebral
haemorrhage (ICH) and 7 males and 5 females of posterior circulation ischemia (PCI).

Tablell: D-Dimer levels in different age groups

Normal % Raised %
Age groups D-Dimer (%) D-Dimer (%) P-Value
<40 years 3 23.07% 7 8.04%
41-50 years 1 7.69% 27 31.03%
51- 60 years 3 23.07% 31 35.63% 0.004
61- 70 years 6 46.15% 9 10.34% '
71- 80 years 0 0% 11 12.64%
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> 80 years 0 0% 2 2.29%

Total 13 100% 87 100%
Table Il shows that out of 87 cases of raised D-dimer level, most of the patients were in age
group of 51-60 years with 35.63% (35) followed by 41-50 years with 31.03% (27). There was
a positive correlation between the age and D-dimer was seen (p=0.004).

Tablelll: Association between D-Dimer and smoking

. Normal Raised
Smoking D-Dimer % D-Dimer % P Value
Yes 5 38.46% 64 73.56%
No 8 61.53% 23 26.43% | 0.020
Total 13 100% 87 100%

Table 111 shows that out of 5 patients with normal D-dimer, 38.46% were smokers and with
raised D- dimer level 73.5% were smokers.

TablelV: Association between D-Dimerand consumption of alcohol

Alcohol Normal % Raised % P value
Consumption | D-Dimer D-Dimer
Yes 1 7.69% 17 19.54%
No 12 92.30% 70 80.46% 0.453
Total 13 100% 87 100% '

Table 1V shows that out of 13 patients with normal D-dimer, 7.69% (1) were alcoholic and
92.3% (12) were non-alcoholic, and out of 87 patients with raised D-dimer, 19.54% (17) were
alcoholic and 80.46% (70) were non-alcoholic.

Graph I: Distribution of D-Dimer levels according to NIHSS- Score
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Graph | shows that out of the 87 patients who presented with raised levels of D-dimer
42.53% (37) reported with severe stroke with NIHSS score 21-42 followed by 29.88% (26)
with moderate to severe stroke with NIHSS score 16-20, and 25.28% (22) had score in the
range of 5-15 that is moderate score. In this study NIHSS score was higher with raised level
of D-dimer. There was a significant correlation of NIHSS score with D-dimer level (p
value<0.0001).
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Discussion

Stroke is the world’s third leading cause of mortality, with high incidence of severe morbidity
in surviving victims.®® Rapid evaluation of stroke becomes necessary as to plan early
thrombolysis as soon as possible within golden hours of evolution, use of specific brain
biomarkers may play a crucial role in the management of stroke.'®*'This study was
conducted on 100 patients admitted in department of medicine at associated group of
hospitals attached to National Capital Region Institute of Medical Sciences, Meerut, which
were randomly selected over a period of 1 year after applying inclusion and exclusion
criteria. This study was planned to see the role of D-dimer and its association with severity
and prognostic outcome in acute stroke by using NIHSS score. Clinical history was taken in
detail, complete general physical and systemic examination was done, taking comorbidities
and risk factors into consideration. D-dimer and NCCT-head were done in all such patients.

In our study we found that maximum number of cases of stroke were of anterior circulation
(82), followed by posterior circulation (12) and few cases were of intracranial hemorrhage.
We found that out of 87 cases of raised D-dimer level, most of the patients were in age group
of 51-60 years with 35.63% (35) followed by 41-50 years with 31.03% (27). There was a
positive correlation between the age and D-dimer was seen (p=0.004). Zhang et al*’showed
that elevated D-dimer levels were associated with recurrence on 5-day diffusion-weighted
imaging (OR = 2.28, 95% CI = 1.32-3.95), 30-day mRS>3 (OR = 1.59, 95% CI = 1.37—
1.85), 30-day mortality (OR = 1.92, 95% CI = 1.27-2.90) and 90-day mRS>3 (OR = 1.61,
95% CI = 1.05-2.46). They concluded, for patients with AIS, higher D-dimer level within 24
hours from stroke onset was associated with recurrence on 5-day diffusion-weighted imaging,
mortality at 30 days, and poor functional outcome at both 30 days and 90 days. However,
more studies are warranted to clarify this issue

We found that out of 5 patients with normal D-dimer, 38.46% were smokers and with raised
D- dimer level 73.5% were smokers. We observed that out of 13 patients with normal D-
dimer, 7.69% (1) were alcoholic and 92.3% (12) were non-alcoholic, and out of 87 patients
with raised D-dimer, 19.54% (17) were alcoholic and 80.46% (70) were non-alcoholic.Park
YW et al*® evaluated that mean D-dimer level at admission was 626.6 pg/L (range, 77-4,752
pg/L) and the mean level measured after seven days of treatment was 238.3 ug/L (range, 50-
924 pg/L). Mean D-dimer level at admission was 215.3 pg/L in patients with focal
infarctions, 385.7 pg/L in patients with multiple embolic infarctions, 566.2 ug/L in those
with 1-19 cc infarctions, 668.8 pg/L in 20-49 cc infarctions, 702.5 pg/L in 50-199 cc
infarctions, and 844.0 pug/L in >200 cc infarctions. On the 7th day of treatment, the D-dimer
levels had fallen to 201.0 pg/L, 293.2 pg/L, 272.0 pg/L, 232.8 pg/L, 336.6 pg/L, and 180.0
Ma/L, respectively. They had shown D-dimer level significantly increases after the onset of an
acute ischemic stroke and that the D-dimer level correlates positively with acute ischemic
volume. D-dimer can be considered as a valuable marker for predicting infarction volume in
acute ischemic strokes and treatment response.

We observed that out of the 87 patients who presented with raised levels of D-dimer 42.53%
(37) reported with severe stroke with NIHSS score 21-42 followed by 29.88% (26) with
moderate to severe stroke with NIHSS score 16-20, and 25.28% (22) had score in the range
of 5-15 that is moderate score. In this study NIHSS score was higher with raised level of D-
dimer. There was a significant correlation of NIHSS score with D-dimer level (p
value<0.0001). Our results are in agreement with Osman Moussa AL et al.**

Conclusion

Authors found that D-dimer values in stroke constitutes an important parameter in the
evaluation of stroke specially its severity.
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