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ABSTRACT

Background: Due to increased morbidity and mortality by the complications associated with stroke also lead to high
socioeconomic burden. The present study was conducted to study 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 Dr.
S N medical college, Jodhpur. All gave their written consent to participate in the study.VVenous sampling for quantitative
measurement of D-dimer was taken at the time of admission. 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).
Results: Out of 68 diabetic patients, 92.64% (63) were with raised D-dimer and 7.35% (5) were with normal D-dimer. The
association of Diabetes mellitus with raised D-dimer levels was found significant in this study (p- 0.023). Out of 87 patients
with raised D-dimer, 51.72% (45) were hypertensive and 48.27% (42) were non-hypertensive. And out of 13 patients with
normal D-dimer, 15.38 % (2) were hypertensive and 84.61% (11) were non-hypertensive. The association of hypertension
with raised D- dimer levels was found significant in this study (p-0.017). 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. The association of infarct size with D-dimer. In this study CT scan infarct size increases as level of D-dimer
increase. There was a significant correlation of CT scan infarct size with level of D-Dimer. Conclusion: D-dimer values are
increased in many conditions of thromboembolism including strokes and also in recent covid. This study highlights the
increase in D-dimer levels in ischemic stroke. The rise was statistically significant with the increase severity judged by
NIHSS score as well as size of stroke in NCCT-head. Therefore D-dimer values in stroke constitutes an important parameter
in the evaluation of stroke specially its severity.

Key words: CT scan, D- dimer, NIHSS score

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-Non

Commercial-Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as
long as appropriate credit is given and the new creations are licensed under the identical terms.

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 hours or leading to death,with
no apparent causes other than of vascular origin.t?
Due to increased morbidity and mortality by the
complications associated with stroke also lead to high
socioeconomic burden. About >80% of total stroke
events are ischemic stroke.® Primary prevention
strategies may be helpful in better prognosis of acute
ischemic stroke by the early identification of people at
risk. High blood pressure, uncontrolled diabetes,
dyslipidaemia, smoking and alcoholism are the most
important and significant risk factor associated with
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occurrence of stroke. All these risk factors are also
related to poor prognosis after stroke.*

Some investigators have found that plasma D-dimer
levels could independently predict poor functional
outcomes in patients with acute ischemic stroke, while
other investigators have reported conflicting results.
Rapid diagnosis in patients with suspected acute
ischemic stroke is critical for the patient’s treatment
and prognosis.® Radiological confirmation of the
diagnosis of acute ischemic stroke is often delayed
because computed tomography (CT) results may
appear normal in the early stages or in patients with
minor symptoms and magnetic resonance imaging
(MRI) is not always available in the golden time of
treatment.® Thus, many eligible cases are delayed in
receiving intravenous  thrombolysis  treatment.
Unfortunately, there has been little research on the
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associations between plasma D-dimer level and stroke
in the Indian patients.” The present study was
conducted to study 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 Dr. S N medical college,
Jodhpur. All gave their written consent to participate
in the study.

Data such as name, age, gender etc. was recorded.
Detailed history regarding smoking, alcoholism,
diabetes mellitus, hypertension, Drug intake was
taken. Vital signs, waist/Hip ratio, were noted. Blood
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sugar values and Fasting lipid profile sampling 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 %
ACI 59 71.95 23 28.05 82 82.00
ICH 6 100.00 0 0.00 6 6.00
PCI 7 58.33 5 41.67 12 12.00
Total 72 72.00 28 28.00 100 | 100.00
Table I shows that 82% patients had ACI, 12% had PCI and 6% had ICH.
Table I11: D-dimer levels in different age groups
Normal d- Raised
Age groups 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%
61- 70 years 6 46.15% 9 10.34% 0.004
71- 80 years 0 0% 11 12.64% '
> 80 years 0 0% 2 2.29%
Total 13 100% 87 100%

Table 11 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).

Table I11: Distribution of patients according to d-dimer levels

Study subject Normal d-dimer | Raised d-dimer | Total
Number of patients 13 87 100
Percentage (%) 13% 87 % 100%

Table 111 shows that the patients were distributed based on their D-dimer level as with normal or raised D-dimer
level. Out of 100 patients, 13(13%) had normal D-dimer level while 87 (87%) participants had raised level of D-

dimer.

Table 1V: Association between d-dimer and smoking

NORMAL RAISED
SMOKING | S'5IVER % 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 1V shows that in 64 (73.5%) smokers, D- Dimer level was raised.

Table V: Association between d-dimer levels and dm (diabetes mellitus)
| D-dimer (ng/ml) | Total | Pvalue |
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Diabetes mellitus Normal | Raised
Non-Diabetic No of cases 8 24 32
Percentage (%) 25% 75% 100.0% 0.023
Diabetic No of cases 5 63 68
Percentage (%) | 7.35% | 92.64% | 100.0%

Table V shows that out of 68 diabetic patients, 92.64% (63) were with raised D-dimer and 7.35% (5) were with
normal D-dimer. The association of Diabetes mellitus with raised D-dimer levels was found significant in this
study (p- 0.023).

Table VI: Associations between d-dimer levels and hypertension

Hypertension | Normal d-dimer (%) dl?gil?sgr (%) P value
YES 2 15.38% 45 51.72%
NO 11 84.61% 42 48.27% 0.017*
TOTAL 13 100% 87 100%

Table VI shows that out of 87 patients with raised D-dimer, 51.72% (45) were hypertensive and 48.27% (42)
were non-hypertensive. And out of 13 patients with normal D-dimer, 15.38 %(2) were hypertensive and
84.61%(11) were non-hypertensive. The association of hypertension with raised D-dimer levels was found
significant in this study (p-0.017).

Graph I: Distribution of d-dimer levels according to NIHSS score
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Graph Ishows 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).

Table VII: Association between d-dimer and infarct size (mm)

Association with infarct size | Mean |Standard. Deviation| N r value | P value
D-DIMER 1293.63 1012.9 100
CT SCAN S(llr?r_:ng)': INFARCT 974.64 1325.4 100 0.875 0.015

Table VII shows the association of infarct size with D-dimer. In this study CT scan infarct size increases as level
of D-dimer increase. There was a significant correlation of CT scan infarct size with level of D-DIMER (p-
value <0.0001).

DISCUSSION victims.®® Rapid evaluation of stroke becomes
Stroke is the world’s third leading cause of mortality,  necessary as to plan early thrombolysis as soon as
with high incidence of severe morbidity in surviving  possible within golden hours of evolution, use of
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specific brain biomarkers may play a crucial role in
the management of stroke.X°This study was conducted
on 100 patients admitted in department of medicine at
associated group of hospitals attached to Dr. S. N.
medical college Jodhpur, 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. Park YW et al'' evaluated
that mean D-dimer level at admission was 626.6 ug/L
(range, 77-4,752 pg/L) and the mean level measured
after seven days of treatment was 238.3 pg/L (range,
50-924 pg/L). Mean D-dimer level at admission was
215.3 pg/L in patients with focal infarctions, 385.7
Mg/l in patients with multiple embolic infarctions,
566.2 ug/L in those with 1-19 cc infarctions, 668.8
Mg/L in 20-49 cc infarctions, 702.5 pg/L in 50-199 cc
infarctions, and 844.0 pg/L in >200 cc infarctions
(p=0.044). On the 7th day of treatment, the D-dimer
levels had fallen to 201.0 pg/L, 293.2 pg/L, 272.0
Mo/L, 232.8 pg/L, 336.6 pg/L, and 180.0 pg/L,
respectively (p=0.530). 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 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). Patients were distributed based on their
D-dimer level as with normal or raised D-dimer level.
Out of 100 patients, 13 (13%) had normal D-dimer
level while 87 (87%) participants had raised level of
D-dimer. We found that out of 68 diabetic patients,
92.64% (63) were with raised D-dimer and 7.35% (5)
were with normal D-dimer. The association of
Diabetes mellitus with raised D-dimer levels was
found significant in this study (p- 0.023). Out of 87
patients with raised D-dimer, 51.72% (45) were
hypertensive and 48.27% (42) were non-hypertensive.
And out of 13 patients with normal D-dimer, 15.38 %
(2) were hypertensive and 84.61% (11) were non-
hypertensive. The association of hypertension with
raised D- dimer levels was found significant in this
study (p-0.017).

We found 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
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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. The association of infarct size
with D-dimer. In this study CT scan infarct size
increases as level of D-dimer increase. There was a
significant correlation of CT scan infarct size with
level of D-DIMER.Yao T et al*?> observed that poor
outcome was present in 302 (34.4%) of the 877
patients that were included in the study (mean age,
64 years; male, 68.5%). After adjustment for potential
confounding variables, higher plasma D-dimer level
on admission was associated with poor outcome.
According to receiver operating characteristic (ROC)
analysis, the best discriminating factor for poor
outcome was a plasma D-dimer level >0.315 mg/L
(area under the ROC curve 0.657; sensitivity 83.8%;
specificity 41.4%). Elevated plasma D-dimer levels
on admission are significantly associated with poor
outcome after admission for AIS, suggesting the
potential role of plasma D-dimer level as a predictive
marker for short-term poor outcome in patients with
AlS.

The limitation the study is small sample size.

CONCLUSION

Authors found that D-dimer values are increased in
many conditions of thromboembolism including
strokes and also in recent covid. This study highlights
the increase in D-dimer levels in ischemic stroke. The
rise was statistically significant with the increase
severity judged by NIHSS score as well as size of
stroke in NCCT-head. Therefore D-dimer values in
stroke constitutes an important parameter in the
evaluation of stroke specially its severity.
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