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Abstract

Background: Stroke is a major contributor to both disability and death worldwide. Meanwhile, the D-dimer blood test has
become an increasingly valuable tool in diagnostic protocols for ruling out venous thromboembolism. This test detects the
presence of D-dimer, a substance that forms during the breakdown of blood clots containing fibrin, making it a straightforward
and effective means of screening for this condition. Numerous research studies have explored the relationship between plasma
hemostatic markers and the outcomes of acute ischemic stroke (AIS). Within this area of investigation, one particular marker
that has received a great deal of attention is D-dimer. This substance has emerged as a focal point of research into its potential
role in AIS, with multiple studies examining its impact on this condition. Aim of stud: To evaluate the prognostic value of D-
dimer in patients with ischemic stroke Patients and methods: Prospective control study of 67 patients admitted to hospital
with ischemic stroke envaulted by D-dimer assay at admission and evaluate for prognostic value of D- dimer in Versus with 69
healthy control individuals Results and discussion: In this study There is significant difference between D-dimer level
between patients with ischemic stroke and control group with P value 0.00010ur findings were consistent with results of
previous prospective studies showing that D-dimer levels were elevated in the acute phase of AIS compared with the healthy
control population The results of this study suggest that there is no significant correlation between levels of D-dimer and the
presence of complications, venous thrombosis, or mortality. Additionally, the study found a weak correlation between D-dimer
levels and the occluded artery or the volume of infarction, with non-significant P values in both ANOVA and ETA analyses.
However, D-dimer levels were found to be higher in cases of middle cerebral artery occlusion compared to occlusion of smaller
vessels. Another study conducted by Anna Ramos et al found that higher levels of D-dimer were independently associated with
large vessel occlusion (LVO), even after adjusting for other biomarkers and clinical covariates. This association may be due to
the composition and quantity of the thrombus, as larger and fibrin-rich thrombi tend to result in a greater increase in D-dimer
levels. Higher D-dimer levels have also been observed in patients with larger pulmonary or deep vein thrombosis in previous
studies. Conclusion Is this study we conclude close relationship between the ischemic stroke and D-dimer but no clear
association with complications during hospitalization and volume and type of blood vessel involved of stroke and we need large
sample and 30 days follow to assess their correlation
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1 | BACKGROUND vessel occlusion. Several factors have been
identified as being associated with acute ischemic
stroke (AIS) outcomes, such as age, gender, stroke
severity, atrial fibrillation, congestive heart failure,
and diabetes. However, even experienced
neurologists find it challenging to predict outcomes
in AIS patients. Therefore, it is essential to identify

troke is a major contributor to both mortality

and physical disability worldwide,with ischemic
stroke accounting for nearly 80% of all strokes. This
type of stroke occurs as a result of cerebral blood
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new predictors to assist with managing this condition.
In recent years, numerous studies have investigated
the relationship between plasma hemostatic markers
and AIS outcomes. One marker that has received
considerable attention in this regard is D-dimer, which
has emerged as a focus of research in the field of AIS.
1.2

The D-dimer blood test has become an increasingly
valuable tool in diagnostic algorithms for ruling out
venous thromboembolism in low-risk groups. This test
detects the presence of D-dimer, a substance that
forms during the breakdown of blood clots containing
fibrin, making it a straightforward and effective means
of screening for this condition. D-dimer levels have
several advantages over other measures of thrombin
generation, including resistance to ex vivo activation,
relative stability, and a long half-life®,

The concentration of D-dimer in the bloodstream
provides valuable information about the extent of
fibrin turnover in the body. D-dimer is a degradation
product resulting from the cleavage of cross-linked
fibrin by plasmin, and its presence indicates the
breakdown of blood clots. Research has shown that
even modest increases in circulating D-dimer values
may reflect minor increases in blood coagulation,
thrombin formation, and turnover of cross-linked
intravascular fibrin, which may be associated with
coronary heart disease. Studies have also found that
elevated D-dimer concentrations are positively
associated with coronary heart disease incidence and
recurrence, regardless of traditional risk factors.
Furthermore, high levels of D-dimer have been linked
to cerebral venous sinus thrombosis. 4-3-6) (7) In
medical research, various studies have explored the
association between D-dimer levels and different
health conditions. For instance, D-dimer levels have
been linked to acute pulmonary embolism and
spontaneous intracerebral hemorrhage, as well as
long-term neurologic outcomes in Childhood-Onset
Arterial Ischemic Stroke. Additionally, prior research
has suggested that D-dimer levels could be associated
with specific subtypes of health conditions, and may
be useful in assessing prognosis and predicting bad
outcomes for patients with ischemic stroke or
traumatic brain injury. Therefore, D-dimer may serve
as an important indicator of disease severity and

prognosis in various clinical settings.®-©-(10.(11),(12),(13),
(14).(15)

In clinical practice Abnormal elevation of D-dimer
levels is a crucial clinical indicator of thrombosis,
while low levels can effectively rule out critical
thromboembolic events such as deep venous
thrombosis (DVT) and pulmonary embolism (PE).
Although studies have demonstrated the association
between D-dimer levels and long-term mortality in
the general population, only a limited number of
studies have investigated the correlations between
D-dimer levels and stroke risk, as well as adverse
clinical outcomes in patients who have already
experienced a stroke. (10-(17):(18),(19),20).21)

2 | PATIENTS AND METHODS

A prospective study was conducted on 67 patients
who were admitted to the hospital due to ischemic
stroke. The study aimed to evaluate the prognostic
value of D-dimer, which was measured using an
assay at the time of admission. The results were
compared with those of 69 healthy individuals
who served as control subjects in the study.

3 | RESULTS AND DISCUSSION

* female

* male
male

female

control

Figure 1: Distribution of studied population according
to their gender
X2=0.821,p = 0.387, OR=1.374
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In this study there is no significant difference sex
difference between stroke group and control group
[P value 9.387] but in stroke group male is more
effected than female [38:29] as seen in figure 1
which goes with most epidemiological studies

Table 1: Distribution of cases and control according
D-Dimer

D-Dimer X2, P value, Odd's ratio
Case. Controll Normal | High | Total
Cases 36 31 a7 32339
53.7%|46.3%| 48.9% 0.0001
Control 67 3 70 0.561
95.7%| 4.3%| 51.1%
Total 103 34 137
75.2%|24.8%| 100.0%

The results of this study indicate a significant
difference in D-dimer levels between patients with
ischemic stroke and the control group, with a P value
of 0.0001. These findings align with previous
prospective studies that have demonstrated elevated
D-dimer levels in the acute phase of AIS when
compared to the healthy control population. ?2-23)
Smith et al ® reported that D-dimer could predict
incident stroke in the general population, even
though no significant association was seen in the
Three-City French cohort study 9

Table 2: D-Dimer according Sex

D-Dimer
Normal | High | Total
Sex  |[Female 37 17 542121
68.5% 31.3% 100.0% 0.14
Male 66 17 83| 0.862
79.3% 20.5% 100.0%
Total {Count 103 34 137
% within Sex 752% 24.8% 100.0%

In our study there is no significant difference in d-
dimmer between male and female in normal and
high levels [ P values 0.145 and 0.862]

Table 3: Distribution of studied population according
to their age

N Mean [§.D Mmnimum Maximum ANOVA P
Age Case | 67 65.63 [10.863 36 86 §1.227
Control | 70 51.60 | 6.182 40 67 0001
Total |137 58.46 |11.233 36 86

There is significant difference regarding mean age
between ischemic group and control group p
value 0.001

Table 4: Distribution of studied population according
to their and D-dimer

D Dimer|Case | 67]559.39|672.144|126)5680 | 15.841
Control| 70(231.64|148.507| 29| 528| .0001
Total |137[391.93]507418] 29]35680

This table showed that DOdimer is significantly
elevated in ischemic group versus control group
as table 1

Table5: Relationship of D. Dimer  with  Sex,
complication venous thrombo-embolism and death

Female 08 5380357 [BS0.L18120 0.120
Male 38 | 584737 810.18438
No D62 s483710 60RO 221

Yes 56960000 299.8399
No L6l 5671311 70237854 089
Yes 6 4806667 18781125

No 158 5756780

67 5593831

In this study there is no correlation between d-
dimer level and presence of complications, venous
thrombosis and even death

Sienkiewicz-Jarosz et al conducted a study to
assess the levels of D-dimer in patients with acute
ischemic stroke at different time points, including
admission, and at 24 and 72 hours after stroke
onset. They found that patients with poor outcomes
(mRS >3) had significantly higher D-dimer levels
compared to those with good outcomes at all three
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time points. The increase in D-dimer levels in
patients with poor outcomes was more prominent
at 48 hours. Furthermore, elevated D-dimer levels
on admission and at 24 hours were significantly
associated with poor outcome. However, the
association between D-dimer levels and outcome
was not significant at 48 hours. Therefore, more
studies are needed to investigate the relationship
between D-dimer levels on admission, which is
not influenced by therapy, and outcomes in
patients with acute ischemic stroke. %)
Alessandro Squizzato and colleagues found that
although there was no significant difference in
mean D-dimer levels between patients who died
and those who survived after an acute
cerebrovascular event, there was a higher
mortality risk associated with D-dimer levels of at
least 0.50 pg/ml. However, after adjusting for age
and stroke subtype, this association was not
significant. Furthermore, the mean D-dimer levels
were similar between patients who did and did not
experience a new vascular event, and D-dimer
levels of at least 0.50 pg/ml did not predict an
increased risk of subsequent events. Based on
these findings, it seems that D-dimer levels
measured in the acute phase after an acute
cerebrovascular event do not predict the long-term
clinical outcome.?”

Table 6: Distribution of D-Dimer mean according
to brain imaging among stroked patients:

Bram mmaging|Mean  |N |5.D ANOVA, P ETA
ACA 602.75004 |380.78811).202

Bram stem  |505.8333|6 |280.08743|.984

Cerebellar 504.4000|10)252.06489).153

Lacunar 435.5000 |6 [117.62610

MCA 647.51521331926.11774

PCA 368.0000(6 |201.71564

Thalamic 290.000011 |.

Total 359.3881|67|672.14426

This study did not find a significant correlation
between D-dimer levels and the specific artery
occluded or the volume of infarction (non-
significant ANOVA and ETA values). However,
there was a higher occurrence of elevated D-dimer
levels in patients with middle cerebral artery

occlusion compared to occlusion of smaller
vessels. In contrast, Anna Ramos and colleagues
found a significant association between D-dimer
levels and large vessel occlusion (LVO) even
after adjusting for other biomarkers and clinical
factors. This relationship between D-dimer and
LVO may be attributed to the composition and
quantity of thrombus, with larger and fibrin-rich
thrombi leading to greater increases in D-dimer
levels. Higher D-dimer levels have also been
observed in patients with larger pulmonary or
deep vein thrombosis. ¥

4 | CONCLUSION

The findings of this study suggest a strong
correlation between D-dimer levels and ischemic
stroke. However, there was no clear association
between D-dimer levels and the occurrence of
complications during hospitalization, or the
volume and type of blood vessel involved in the
stroke. To further investigate these correlations,
larger sample sizes and longer follow-up periods
of at least 30 days may be necessary.
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