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Introduction: This study investigates the relationship between renal function and cerebrovascular 
accident outcomes, emphasizing that renal dysfunction, particularly in ischemic strokes and chronic 

kidney disease in hemorrhagic strokes, signicantly affects stroke severity and prognosis, underscoring the need for routine 
renal evaluation in stroke management.  This study conducted at a tertiary care institute in Navi Mumbai, analysed Methods:
the correlation between renal parameters and outcomes of cerebrovascular accidents in 120 patients, focusing on the 
relationship between admission eGFR and CVA's clinical prole, severity, and outcomes, including adult patients with ischemic 
or hemorrhagic stroke while excluding those with specic contraindications.  In this study of 120 CVA patients, ischemic Results:
strokes (72.5%) were more prevalent than hemorrhagic ones (27.5%), with higher NIHSS scores and lower eGFR indicating 
worse outcomes and higher mortality, especially in hemorrhagic cases. Renal impairment was usually transient, but renal 
replacement therapy necessity indicated poorer outcomes, underscoring the importance of renal function monitoring. 
Conclusion: The study concludes that the renal function, particularly eGFR and serum creatinine levels, plays a crucial role in 
determining the severity and prognosis of cerebrovascular accidents, with lower eGFR linked to worse outcomes and higher 
mortality.
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INTRODUCTION:
Renal dysfunction is common among hospitalized stroke 
patients. Ischemic stroke frequently associates with renal 
dysfunction, while nearly a third of intracerebral hemorrhage 
(ICH) patients have chronic kidney disease (CKD) with an 
estimated glomerular ltration rate (e- GFR) below 

1,2 60ml/minute per 1.73m^2. The severity of impairment and 
the need for renal replacement therapy during treatment are 
unaddressed concerns in the literature. Good overall medical 
care signicantly affects stroke outcomes, considering the 
high morbidity and mortality of cerebrovascular accidents. 
CKD independently predicts poor clinical outcomes and post-

3,4 stroke mortality. Several factors, including anemia, oxidative 
stress, platelet dysfunction, electrolyte imbalance, and 
hyperhomocysteinemia, contribute to poorer outcomes in CKD 
patients. Even mild CKD stages increase the risk of future 
ischemic andhemorrhagic strokes. A decreased e-GFR below 
40mL/min increases the risk of symptomatic stroke by 3.1 
times in the general population. Thus, routine renal function 
evaluation in hospitalized cerebrovascular accident patients 

5–7is crucial for better outcomes.

CKD patients often have multiple vascular risk factors, such as 
hypertension, diabetes mellitus, dyslipidemia, and 
proteinuria. CKD-specic factors l ike accelerated 
atherosclerosis, vascular calcication, uremic toxins, 
prothrombotic tendency, and impaired cerebral auto- 
regulation also contribute to the association between renal 
dysfunction and stroke. Intracranial arterial calcication, 
which increases stroke risk, is more prevalent in CKD 

8,9 patients. Some studies have reported a graded and 
independent relationship between eGFR and stroke risk, with 
a 43% increased risk for eGFR <60 ml/min. Ethnicity further 
modulates this risk, with Asians having a higher stroke risk 
than non-Asians. Proteinuria is a signicant stroke risk factor, 
even without reduced GFR, after adjusting for other vascular 

7risk factors.

Due to limited knowledge on renal function trends in 
hospitalized stroke patients and a lack of clear guidelines on 
renal replacement therapy in such cases, our study explores 

renal function trends in all stroke patients hospitalized at our 
center.

MATERIAL AND METHODS:
The aim of this study was to study the correlation between 
renal parameters and outcome of Cerebrovascular accident. 
The objectives were:
1. To study the relation between eGFR at the time of admission 
(using serum creatinine) with clinical prole of CVA.
2. To study the correlation between eGFR and severity of CVA 
using NIHSS Score. 3.
3. To study the correlation between eGFR and outcome of CVA 
using modied Rankin scale.

Inclusion And Exclusion Criteria:
Inclusion Criteria: Patients diagnosed with either ischemic or 
hemorrhagic stroke resulting in a measurable neurological 
decit, individuals of both gender aged 18 years and above.

Exclusion Criteria: Patients with any recent or signicant past 
history of traumatic head injury, evidence of metastatic 
cancer, diagnosed with primary intracranial space-occupying 
lesion, and known diagnosis of chronic kidney disease will be 
excluded from the study.

A prospective observational study was conducted at the 
Department of General Medicine, MGM Medical College, 
located in Navi Mumbai, Maharashtra, India, during the 
period March 2021 to December 2022. Before starting the 
study, an approval was taken from the Institutional Ethics 
Committee. Written, signed informed consent was obtained 
from all participants before their enrolment. The patients were 
recruited in the study using a convenient sampling method.

Sample Size:
Sample  s i ze  was  ca lcu la ted  us ing  the  fo rmula 

2 2n=Z ×p×(1−p)/ E . Where p=8%, q=92%, Z=1.96 (at 5% 
level of signicance). The required sample size was 113, 
which is rounded to 120. Hence a total of 120 patients were 
recruited in the study using non- probability sampling 
technique. The data will be collected with the help of 
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structured case sheet form and entered into MS-Excel 
worksheet and further analysis will be carried out using IBM 
SPSS Statistics 26.0 software.

In this study, patients admitted with acute stroke, both 
ischemic and hemorrhagic types, were closely monitored. 
Their serum creatinine levels were systematically measured 
at specic time intervals: upon admission, after 72 hours, on 
the 7th day, and at the time of discharge or in the event of 
death. These assessments were conducted at the Central 
Laboratory to ensure accuracy and consistency. The 
estimated Glomerular Filtration Rate (eGFR) was calculated 
from these serum creatinine values using the updated Chronic 
Kidney Disease Epidemiology Collaboration (CKD-EPI) 
equation. For a nuanced analysis, patients were stratied into 
different categories based on their eGFR readings ≥ 90, 60-89, 
30-59, and <30 following the 2012 guidelines set by KIDGO. To 
evaluate the outcomes of the stroke, the modied Rankin scale 
was employed, and the in-hospital severity of the stroke was 
quantied using the NIHSS (National Institutes of Health 
Stroke Scale) score.

RESULTS:
The study population had a mean age of 57.93 (±13.64) years, 
with females comprising 72.5% and the 41-55 age group was 
most common (38.3%). Ischemic stroke was the predominant 
type, occurring in 72.5% of the patients (Table 1).

Table 1. Distribution Of Patients According To Demographic 
Information

The age group 41-55 years had the highest incidence of both 
ischemic (30.0%) and hemorrhagic (8.3%) strokes. The overall 
distribution of stroke types was consistent across the age 
groups. (table 2)

Table 2. Age-wise Distribution Of Patients According To Type 
Of Stroke

Hypertension was the most common co-morbidity among 
patients (40.8%), followed by diabetes (30.8%) and a smaller 
percentage with conditions like hypothyroidism, ischemic 
heart disease (IHD), cervical cancer, and polycythemia. 
According to addictions, smoking was the most prevalent 
(35.0%), followed by alcohol (25.0%) and tobacco use (23.3%). 
Notably, 35.8% of patients had no co-morbidities.

Table 3. Distribution According To Co-morbidities And 
Addictions

Most patients had lesions on the left side of the brain (61.60%), 
while 35.80% had right-sided lesions and a small proportion 
(2.50%) had bilateral lesions. Only 6.67% patients were 
thrombolysed (table 4)

Table 4. Distribution according to Lesion side and 
Thrombolysation

Hemoglobin (Hb) levels varied from 7.6 to 21.2 with a mean of 
13.24 (±2.22). The Total Leukocyte Count (TLC) ranged 
between 10610 and 21430, averaging at 14788.6 (±1786) 
Platelet counts was observed between 0.74 and 5.5, with an 
average of 2.48 (±0.81). Sodium levels varied from 124 to 145, 
with a mean value of 134.38 (±4.03). Potassium levels varied 
from 3 to 5.3, with a mean of 3.99 (±0.52).

Table 5. Descriptive Statistics For Lab Parameters

Table 6 indicates comparison of NIHSS based on the 
estimated Glomerular Filtration Rate (eGFR) at admission 
among different patient groups:

For patients with eGFR < 30 (n=1), the NIHSS score was 
consistently 18. In the eGFR 30 to 59 range, the NIHSS scores 
varied from 5 to 17, with an average of 16.8 (±3.33). Patients 
with eGFR 60 to 89 had NIHSS scores ranging from 4 to 35, with 
a mean of 12.58 (±6.93). For those with eGFR ≥ 90 (n=64), the 
scores ranged from 3 to 24, averaging at 9.3 (±4.12). The p-
value of 0.014* indicates a statistically signicant difference 
in the NIHSS scores across different eGFR categories

Table 6. Comparison Of The NIHSS Based On eGFR

Table 7 presents a comparison of mean serum creatinine 
levels at various stages, based on different ranges of the 
NIHSS scores. The creatinine levels were signicantly 
different across NIHSS score at the time of admission, on day 
3, and on day 7 (p<.05). No signicant difference was 
observed in the creatinine levels on discharge or death 
(p>0.05)

Table 7. Comparison Of Mean Creatinine According To 
HIHSS

Table 8 reveals that among ischemic stroke patients, those 
with higher eGFR (≥90) consistently had larger proportions 
across all NIHSS score ranges at admission, day 3, day 7, and 
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Parameter Frequency Percentage

Age (years) 25-40 13 10.8%

41-55 46 38.3%

56-70 40 33.3%

>70 21 17.5%

Min = 25 yrs, Max = 90 yrs, Mean±SD = 57.93±13.64 yrs

Gender Male 33 27.5%

Female 87 72.5%

Type of Stroke Ischemic 87 72.5%

Hemorrhagic 33 27.5%

Age (yrs) Ischemic Hemorrhagic Total

25-40 10 (8.3%) 3 (2.5%) 13 (10.8%)

41-55 36 (30.0%) 10 (8.3%) 46 (38.3%)

56-70 30 (25.0%) 10 (8.3%) 40 (33.3%)

>70 11 (9.2%) 10 (8.3%) 21 (17.5%)

Total 87 (72.5%) 33 (27.5%) 120 (100%)

Parameter Co-morbidities Frequency Percent

Co-morbidities None 43 35.8%

Hypertension 49 40.8%

Diabetes 37 30.8%

Hypothyroid 5 4.2%

IHD 2 1.7%

CA Cervix 1 0.8%

Ploycythemia 1 0.8%

Addictions Smoking 42 35.0%

Alcohol 30 25.0%

Tobacco 28 23.3%

Lesion Side Left 74 61.60%

Right 43 35.80%

Bilateral 3 2.50%

Thrombolysed Yes 8 35.80%

No 79 2.50%

N Min Max Mean S. D

Hb 120 7.6 21.2 13.24 2.22

TLC 120 10610 21430 14788.6 1786

Platelet count 120 0.74 5.5 2.48 0.81

Sodium 120 124 145 134.38 4.03

Potassium 120 3 5.3 3.99 0.52

eGFR at admission N Min Max Mean S. D p value

< 30 1 18 18 18 0.014*

30 to 59 17 5 17 16.8 3.33

60 to 89 38 4 35 12.58 6.93

≥ 90 64 3 24 9.3 4.12

Creatinine NIHSS p-value

0-4 5-15 16-20 21-42

on admission 0.77 0.88 0.92 0.93 0.045*

on day 3 0.65 0.93 0.99 1.01 0.049*

on day 7 -- 0.93 1.18 1.03 0.023*

on discharge -- 0.88 1.43 1 0.08, NS

on death -- 1.17 2.2 1.17 0.12, NS
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on discharge. In contrast, patients with hemorrhagic stroke 
and higher eGFR (≥90) also showed a signicant presence in 
various NIHSS score ranges, particularly notable on day 7 
and at discharge. Lower eGFR groups (<30 and 30-59) had 
fewer patients across all NIHSS categories, indicating a 
potential link between renal function and stroke severity.

Table 8. Association Between eFGR And NIHSS At Various 
Durations

Table 9 shows that in the study, 5.8% of patients died (3.3% 
ischemic, 2.5% hemorrhagic), while 55.0% showed 
improvement in neurological status post-stroke (41.7% 
ischemic, 13.3% hemorrhagic). A total of 34.2% experienced 
no change in neurological status, and 5.0% had worsening 
conditions. Ischemic strokes were more prevalent, constituting 
72.5% of cases.

Table 9. Association Between Type Of Stroke And Outcome

Table 10 indicates that the NIHSS score gradually increased 
from admission (mean 10.6) to discharge (mean 13.16), while 
creatinine levels also rose, starting from an average of 0.877 
at admission to 1.024 at discharge, showing a trend of 

increasing stroke severity and renal impairment over time.

Table 10. Descriptive Statistics For NIHSS And Creatinine

Table 11 shows a comparison of creatinine levels across 
different modied Rankin Scale (MRS) scores. In the overall 
sample and across ischemic and hemorrhagic stroke types, 
creatinine levels generally increased with higher MRS scores, 
indicating worse outcomes. This trend was consistent from 
admission through day 7 and at discharge. Notably, 
creatininelevels were signicantly higher in cases of death, 
especially in hemorrhagic stroke patients (3.5) compared to 
ischemic stroke patients (1.9).

Table 11. Comparison Of Creatinine According To MRS

Table 12 indicates that the estimated Glomerular Filtration Rate 
(eGFR) generally decreased with higher modied Rankin Scale 
(MRS) scores, suggesting poorer renal function in patients with 
more severe stroke outcomes. This trend was observed in the 
overall sample and across both ischemic and hemorrhagic 
stroke types, from admission through to discharge. Notably, the 
lowest eGFR values were seen in cases of death, particularly in 
hemorrhagic stroke patients (eGFR 36.8) compared to ischemic 
stroke patients (eGFR 43.4).

Table 12. Comparison Of eGFR According To MRS
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eGFR at admission NIHSS Total

0-4 5-15 16-20 21-42

At 
Admiss
ion

Ischemic <30 0 0 0 0 0

30-59 0 9 2 0 11

60-89 2 20 3 3 28

>=90 3 42 2 1 48

Hemorrhagic <30 0 1 0 0 1

30-59 0 6 0 0 6

60-89 0 7 1 2 10

>=90 1 13 2 0 16

At day 
3

Ischemic <30 0 0 0 0 0

30-59 0 12 2 1 15

60-89 0 19 5 1 25

>=90 0 45 0 2 47

Hemorrhagic <30 0 2 0 0 2

30-59 0 8 1 1 20

60-89 0 8 0 1 9

>=90 1 8 3 0 12

At day 
7

Ischemic <30 0 0 1 0 1

30-59 0 9 3 2 14

60-89 0 22 5 1 28

>=90 0 39 3 2 44

Hemorrhagic <30 0 2 1 0 3

30-59 0 6 2 1 9

60-89 0 7 1 1 9

>=90 0 9 3 0 12

On 
dischar
ge

Ischemic <30 0 0 1 0 1

30-59 0 8 7 0 15

60-89 0 18 2 1 21

>=90 0 41 3 2 46

Hemorrhagic <30 0 0 1 0 1

30-59 0 6 4 0 10

60-89 0 4 2 0 6

>=90 0 9 4 0 13

Outcome Type of stroke Total

Ischemic Hemorrhagic

n % n % n %

Death 4 3.3% 3 2.5% 7 5.8%

Improvement 
in 
neurological 
status

50 41.7% 16 13.3% 66 55.0%

Discha
rge

No change in 
neurological

29 24.2% 12 10.0% 41 34.2%

Worsening in 
neurological

4 3.3% 2 1.7% 6 5.0%

Total 87 72.5% 33 27.5% 120 100.0%

Time interval Min Max Mean S. D

NIHSS At admission 3.0 35.0 10.6 5.28

Day 3 4.0 35.0 11.47 5.22

Day 7 5.0 35.0 12.3 5.05

At Discharge 6.0 35.0 13.16 4.92

Creatinine At admission 0.42 1.75 0.877 0.312

Day 3 0.48 2.04 0.938 0.346

Day 7 0.43 5.15 0.982 0.536

At Discharge 0.46 6.89 1.024 0.7

MRS

1 2 3 4 5 6

Overall 
Samle

On admission 
(n=120)

-- -- 0.75 0.88 0.89 --

Day 3 (n=120) -- 0.86 0.81 0.93 1.04 --

Day 7 (n=120) -- 0.86 0.82 0.94 1.4 --

On discharge -- 0.79 0.81 0.97 1.22 --

On death (n=7) -- -- -- – -- 2.32

Ischemic 
stroke

On admission -- -- 0.79 0.83 0.89 --

Day 3 (n=87) -- 0.86 0.82 0.87 1.01 --

Day 7 (n=87) -- 0.86 0.8 0.88 1.18 --

On discharge 
(n=83)

-- 0.87 0.81 0.92 1.12 --

On death (n=4) -- -- -- -- -- 1.9

Hemorrh
agic 
stroke

On admission -- -- 0.66 1.04 0.91 --

Day 3 (n=33) -- -- 0.69 1.09 1.08 --

Day 7 (n==33) -- -- 0.89 1.04 1.74 --

On discharge 
(n=30)

-- 0.65 0.85 1.05 1.38 --

On death (n=3) -- -- -- -- -- 3.5

MRS

1 2 3 4 5 6

Overall 
sample

On admission -- -- 105.5 95.6 92.4 --

Day 3 (n=120) -- 95.3 102.7 86.5 81.5 --

Day 7 (n=120) -- 95.3 98.2 90.1 66.3 --

On discharge -- 102.5 99.5 85.7 70 --

On death 
(n=7)

-- -- -- -- -- 48

Ischemic 
stroke

On admission 
(n=87)

-- -- 105.3 99.5 93.4 --

Day 3 (n=87) -- 95.3 102.7 90.8 82.9 --

Day 7 (n=87) -- 95.3 99.6 94.7 69.1 --

On discharge 
(n=83)

-- 91.6 101 89.4 73.8 --

On death 
(n=4)

-- -- -- -- -- 43.4
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Table 13 indicates association between eGFR levels and 
stroke outcomes at various stages. At admission, patients with 
higher eGFR (≥90) predominantly showed improvement in 
neurological status, while those with lower eGFR (<60) had 
varied outcomes including death, no change, or worsening in 
status. This pattern was consistent on day 3 and day 7, with 
patients in the higher eGFR category more frequently 
experiencing neurological improvement. At discharge, the 
trend continued, where a signicant portion of patients with 
higher eGFR showed improvement. Notably, the occurrence of 
death was more dispersed across different eGFR levels, 
especially at earlier stages.

Table 13. Association Of eGFR With Outcome At Admission, 
Day 3, Day 7 And At Discharge
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Hemorrha
gic stroke

On admission 
(n=33)

-- -- 106.2 82.2 93.6 --

Day 3 (n=33) -- -- 103 76.8 77.7 --

Day 7 
(n==33)

-- -- 89.9 80.7 57.1 --

On discharge 
(n=30)

-- 124.1 89.7 79.1 63.2 --

On death 
(n=3)

-- -- -- -- -- 36.8

Outcome eGFR Tot
al< 30 30-59 60-89 ≥ 90

At 
Admis
sion

Overall Death 0 0 5 2 7

Improvement in 
neurological 
status

0 8 22 36 66

No change in 
neurological 
status

1 8 9 23 41

Worsening in 
neurological 
status

0 1 2 3 6

Ischemi
c

Death 0 0 2 2 4

Improvement in 
neurological 
status

0 3 20 27 50

No change in 
neurological 
status

0 7 6 16 29

Worsening in 
neurological 
status

0 1 0 3 4

Hemorr
hagic

Death 0 0 3 0 3

Improvement in 
neurological 
status

0 5 2 9 16

No change in 
neurological 
status

1 1 3 7 12

Worsening in 
neurological 
status

0 0 2 0 2

At Day 
3

Overall Death 0 2 5 0 7

Improvement in 
neurological 
status

1 10 20 35 66

No change in 
neurological 
status

1 11 9 20 41

Worsening in 
neurological 
status

0 2 0 4 6

Ischemi
c

Death 0 1 3 0 4

Improvement in 
neurological 
status

0 5 17 28 50

No change in 
neurological 
status

0 8 5 16 29

Worsening in 
neurological 
status

0 1 0 3 4

Hemorr
hagic

Death 0 1 2 0 3

Improvement in 
neurological 
status

1 5 3 7 16

No change in 
neurological 
status

1 3 4 4 12

Worsening in 
neurological 
status

0 1 0 1 2

At Day 
7

Overall Death 2 3 2 0 7

Improvement in 
neurological 
status

1 8 24 33 66

No change in 
neurological 
status

1 10 11 19 41

Worsening in 
neurological 
status

0 2 0 4 6

Ischemi
c

Death 1 2 1 0 4

Improvement in 
neurological 
status

0 4 19 27 50

No change in 
neurological 
status

0 7 8 14 29

Worsening in 
neurological 
status

0 1 0 3 4

Hemorr
hagic

Death 1 1 1 0 3

Improvement in 
neurological 
status

1 4 5 6 16

No change in 
neurological 
status

1 3 3 5 12

Worsening in 
neurological 
status

0 1 0 1 2

At 
Discha
rge

Overall Improvement in 
neurological 
status

1 10 19 36 66

No change in 
neurological 
status

0 15 6 20 41

Worsening in 
neurological 
status

0 1 2 3 6

Ischemi
c

Improvement in 
neurological 
status

0 6 16 28 50

No change in 
neurological 
status

0 10 4 15 29

Worsening in 
neurological 
status

0 0 1 3 4

Hemorr
hagic

Improvement in 
neurological 
status

1 4 3 8 16

No change in 
neurological 
status

0 5 2 5 12
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Table 14 shows that among patients who died, most had eGFR 
levels in the 60 to 89 range on admission and day 3. However, 
by day 7 and the day of death, the distribution shifted, with a 
higher percentage of patients in the 30 to 59 eGFR range.

Table 14. eGFR In Death Patients During The Course Of 
Admission

DISCUSSION:
In our study, patient ages ranged from 26 to 90 years, with a 
mean of 57.93 ± 13.64 years. The majority were aged 41-55 
years (38.3%), followed by 56-70 years (33.3%). This is 
comparable to other studies in India, such as Banerjee et al. 

10 (2016) with a mean stroke onset age of 63 years, and the Indo-
11 US Collaborative Stroke Project by Sylaja et al. (2018) 

reporting a mean ischemic stroke age of 58.3 years. However, 
12 it contrasts with Dash et al. (2014) found mean ages of 38.9 

and 49.06 years, respectively.

In our study of 120 stroke patients, 87 (72.5%) were males and 
33 (27.5%) females, reecting a male predominance similar to 

13 other Indian studies. Dalal et al. (2008) reported higher stroke 
14 incidence in men, and Mukhopadhyay et al. (2012) found a 

male prevalence nearly double that of females. Shrestha et 
15 al. (2017) also observed more male patients in both 

hemorrhagic and ischemic stroke cases. This male 
predominance is further supported by reviews from 

16 Kamalakannan et al. (2017).In our study, hypertension was a 
signicant co-morbidity in stroke patients, found in 28.3% 
alone and in combination with diabetes mellitus in 11.7%. 
Overall, 35.8% had no co- morbidities. This aligns with 

12 15 ndings from Dash et al. (2014) and Shrestha et al. (2017), 
where hypertension was a major risk factor for both ischemic 
and hemorrhagic strokes.

In our study, 61.6% of patients had left-sided lesions, 35.8% 
right-sided, and 2.5% bilateral lesions. This is somewhat 

17 aligned with Wu et al. (2015), who reported 47% left-sided 
and 43% right-sided lesions.

In our study, 72.5% of the 120 patients had ischemic strokes 
and 27.5% hemorrhagic strokes. This is comparable to other 

15 studies: Shrestha et al. (2017) reported a near-equal split 
between hemorrhagic and ischemic strokes, while Sant Das et 

18 19 al. (2021) and Salvadori et al. (2021) found a higher 
prevalence of ischemic strokes at 58% and 65%, respectively.

In our study, 7 patients died, including 3 with hemorrhagic and 
4 with ischemic stroke. Hemorrhagic stroke showed a poorer 
outcome, with a higher death rate (2.5%) and worsening 
neurological status (1.7%). In contrast, 41.7% of ischemic 

19 stroke patients improved. This aligns with Salvadori et al.
(2021), highlighting worse outcomes in hemorrhagic stroke 
compared to ischemic stroke.

In our study, the mean serum creatinine increased from 0.87 at 
admission to 1.024 at discharge. The mean Modied Rankin 
Scale (mRS) scores decreased over time, from 3.21 at 
admission to 2.55 at discharge, with a signicant correlation 
to eGFR. The mean NIHSS score increased from 10.60 at 

admission to 13.16 at discharge. Blood urea levels rose 
slightly over the course of the study, but this change wasn't 
statistically signicant. These ndings are in line with 

15 18 Shrestha et al. (2017) and Sant Das et al. (2021), who also 
noted signicant changes in renal and stroke severity 
parameters in their studies.

In our study, improvement in stroke outcomes was more 
common in patients with lower NIHSS scores (0-4 and 5-15), 
while higher mortality (3.3%) was observed in those with 
NIHSS scores of 21-42. Among patients with severe strokes 
(NIHSS 21-42), 3.3% died and 1.7% showed no improvement. 
In contrast, 49.2% of patients with NIHSS scores of 5-15 
improved, but 25.8% showed no change and 5% worsened. 

20 This aligns with Wouters et al. (2018), who found that baseline 
NIHSS scores were predictive of renal function and functional 
outcomes in stroke patients.

21 22 ~äKÉí=bìå=jáJvÉçå=Äó=íÜçëÉ=~ë=(ëìÅÜ=ëíìÇáÉëI=çíÜÉê=ïáíÜ2=ÅçåëáëíÉåí=~êÉ=ÑáåÇáåÖë=qÜÉëÉ=çìíÅçãÉëK=ïçêëÉ=0íç=äáåâÉÇ=~äëç=ïÉêÉ=áãé~áêãÉåí=êÉå~ä=2~åÇ=EooqF=qÜÉê~éó=oÉéä~ÅÉãÉåí=oÉå~ä=Ñçê=1êÉèìáêÉãÉåí=qÜÉ=ê~íÉëK=ãçêí~äáíó=ÜáÖÜÉê=áåÅäìÇáåÖ=)çìíÅçãÉëI=éççêÉê=ÉñéÉêáÉåÅÉÇ=Édco= äçïÉê=ïáíÜ=aíÜçëÉ=ïÜÉêÉ~ë=áãéêçîÉãÉåíI=ëÜçïÉÇ=ÖÉåÉê~ääó=Édco=ÜáÖÜÉê=nïáíÜ=m~íáÉåíë=ÇáëÅÜ~êÖÉK=~í=~åÇ=TI=dÇ~ó=PI=Ç~ó=áåÅäìÇáåÖ=éçáåíëI=íáãÉ=ÇáÑÑÉêÉåí= ~í=ÅçåëáëíÉåí=Dï~ë=íêÉåÇ=qÜáë=çìíÅçãÉëK=ïçêëÉ=~åÇ=ëÅçêÉë=kfepp=ÜáÖÜÉê=aïáíÜ=~ëëçÅá~íÉÇ=ï~ë=~Çãáëëáçå=~í=Édco=äçïÉê=níÜ~í=áåÇáÅ~íáåÖ=ëÅçêÉëI=kfepp=~åÇ=Édco=aÄÉíïÉÉå=ÅçêêÉä~íáçå=ëáÖåáÑáÅ~åí=~=ÇÉãçåëíê~íÉÇ=ëíìÇó=lìê=h K. AboAlSamh et al. (2017), indicating that decreased renal 
function is associated with increased stroke severity, higher 
mortality, and poorer functional outcomes post-stroke.

CONCLUSION:
The study results suggest that renal function, as indicated by 
eGFR and serum creatinine levels, signicantly impacts the 
outcomes of cerebrovascular accident (CVA) patients. 
Patients with lower eGFR typically presented with higher 
NIHSS and mRS scores, suggesting more severe stroke 
presentations and poorer prognoses. The majority of patients 
in the study had an eGFR ≥ 90 at admission, indicating 
relatively good renal function. However, those with reduced 
eGFR experienced worse outcomes, including higher 
mortality rates. The ndings underscore the importance of 
vigilant renal function monitoring in stroke patients, 
especially considering factors like long-term hospitalization, 
use of nephrotoxic drugs, susceptibility to infections, and 
existing comorbidities. Effective management of renal 
function could be key in improving outcomes and reducing 
mortality in CVA patients.
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