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ABSTRACT

BACKGROUND: Renal impairment most witnessed in hospitalized stroke patients, affecting the outcome of patients, as
well as causing difficulties in their management. Association of renal dysfunction in post stroke mortality is important in
outcome studies and risk standardization in hospital readmission rates. This study was designed and conducted with aim to
evaluate the prevalence of renal dysfunction in patients after stroke and the 30 day mortality impact in post stroke patients.
MATERIALS AND METHODS: This was a retrospective study where data was collected from medical records of 40
patients admitted to ICU with a diagnosis of stroke dated from January 2018 to December 2019.The data were analyzed in
the terms of demographic details, risk factors for stroke, pulse rate, mean arterial pressure, pulse pressure, plasma
glucose and renal function tests at the admission. Estimated glomerular filtration rate was calculated by Chronic Kidney
Disease Epidemiology Collaboration. All patients records were traced upto 30 days post stroke.

RESULTS: The statistical analysis were done with SPSS version 24.0.Time of survival was evaluated with multivariate Cox
proportional hazard analysis. Results were expressed as hazard ratio (HR) and its 95% confidence interval (95% CI). A
total of 23 patients expired during 30 day period of time following stroke.The independent predictors of death remained:
age,eGFR <60 ml/min/1.73 m’, proteinuria and glucose at a concentration >100 mg/dl.

CONCLUSION: In patients with stroke, the impaired kidney function expressed by low eGFR with or without the

presence of proteinuria is a powerful and an independent prognostic factor for short-term survival.

INTRODUCTION

Stroke is the third leading cause of mortality after cancer and
cardiovascular events. It is also the most important cause for
morbidity and long-term disability. Studies suggest that
reduced eGFR independent risk factor for stroke outcome.'”
ARIC committee demonstrated that the prevalence of
mortality on the 30 day period after a stroke was around 10 %
(approximately 14,000 individuals).**

Dysfunction of renal function is a strong risk factor for cardiov
ascular diseases and worsens a patient's prognosis with an
overall prevalence around 11.6%.° Renal dysfunction predicts
mortality after acute stroke in the long term. On the other
hand, in-hospital mortality after acute stroke is strongly
associated with disorders of consciousness at the onset of
stroke, severity of stroke, body temperature, blood glucose
and some other comorbidities. The presence of renal
dysfunction has been associated to higher mortality risk both
in the short- and long-term after an ischemic stroke.*”

Considering the morbidity and mortality of kidney
dysfunction after stroke, the present study aimed to evaluate
the prevalence of renal dysfunction in patients after stroke
and the 30 day mortality impact in post stroke patients.

MATERIALS AND METHODS

With level IV evidence, a retrospective study was conducted
from 2018 January to 2019 December in the department of
Critical Care Medicine, General Medicine and Biochemistry,
Yenepoya Medical College with 40 patients of acute stroke to
determine the effect of renal dysfunction measured at the
admission.

After obtaining IEC approval, the case details were
retrospectively retrieved from MRD section and analyzed for
patients' demographic details, h/o arterial hypertension (AH),
congestive heart failure (CHF), transient ischaemic attack (TIA),
presence of diabetes mellitus (DM), atrial fibrill ation (AF),

pulse rate (PR), mean arterial blood pressure (MAP), pulse
pressure (PP), plasma glucose and renal func tion tests at the
admission. Estimated glomerular filtration rate was calculated
by Chronic Kidney Disease Epidemiology Collaboration. All
patients records were traced up to 30 days post stroke.

Statistical analysis: The descriptive analytical statistics were
evaluated statistically with IBM SPSS Statistics for Windows,
Version 24.0,IBM Corp, Chicago, IL. Student's t test and Mann-
Whitney U test were used to compare variables as
appropriate. Univariate survival analysis was applied using
standard Cox proportional hazard regression methods. Time
of survival was evaluated with multivariate Cox proportional
hazard analysis. Results were expressed as hazard ratio (HR)
and its 95% confidence interval (95% CI). p value less than
0.05 was considered as statistically significant.

RESULTS

In our study, a total of 40 patients' medical records were
analyzed retrospectively to determine the effect of renal
dysfunction accounting for mortality in patients admitted with
stroke. Among 40 analyzed patients, 24 (60.00%) were men
and 16 (40.00%) were females. The mean age of our study
population was 69.2817.03 years. The risk factors for stroke
are arterial hypertension in 12 (30.00%) patients, congestive
heart failure in 17 (42.50%) patients, TIA in 9 (22.50%)
patients, diabetes mellitus in 11 (27.50%) patients and atrial
fibrillation in 7 (17.50%) patients. The mean serum creatinine
level among our study population was 1.35%£0.72 mg/dl what
contributed for 47.50% of patients (19 patients) with eGFR
<60 ml/min/1.73 m’.The clinical data along with 95% Cland p
value are shownintable 1.

Out of 40 analyzed patients, a total of 23 patients expired
during 30 day period of time following stroke. The overall 30
day survival probability was 0.72 (95% CI 0.68 — 0.77). Cox
proportional hazard regression analysis was used to evaluate
the independent predictors of 30 day renal mortality in stroke
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patients (as shown in table 1).In multivariate Cox propo rtional hazard analysis, independent predictors of death remained: age,
eGFR <60 ml/min/1.73 m’, proteinuria and glucose at a concentration >100 mg/dl.

Table 1: Clinical data of study population with stroke

Dead (n=23) |Hazard regression analysis
64.851+4.16 1.47

11 (45.83%) [1.12

12 (75.00%) |0.91

7 (58.33%) 1.53

9 (52.94%) 2.12

95% CI P value
1.43-1.52 |0.000*
0.93-1.25 |NS
0.80-1.02 |NS
1.33-1.75 |0.08
2.09-2.13 |NS

Parameters Survivors (n=17)
62.1613.74

13 (54.16%)

4 (25.00%)

5 (41.66%)

8 (47.05%)

Mean age (years)
Males (n=24)
Females (n=16)

Arterial hypertension (n=12)
Congestive heart failure (n=17)

Stroke / TIA (n=9) 5 (55.55%) 4 (4.44%) 1.78 1.67-1.95 |<0.001%
Diabetes mellitus (n=11) 6 (54.54%) 5 (45.45%)  |2.27 1.83-2.46 |<0.001%
Atrial fibrillation (n=7) 1 (14.28%) 6(85.71%) |1.81 0.92-1.88 |0.02*

Pulse rate (bpm) 87+16 91+13 1.07 1.01-1.13 |NS
Mean arterial pressure (mm Hg) |121 *+ 24 129 £ 19 2.69 2.56-2.82 [0.05
Pulse pressure (mm Hg) 62 + 26 67 21 0.82 0.70-0.91 |[<0.001%*
Glucose (mg/dl) 136 + 48 139 + 59 1.46 1.45-1.49 |<0.001*
Urea (mg/dl) 35+ 12 61+ 34 2.58 2.31-2.86 |<0.001%*
Creatinine (mg/dl) 0.89 £ 0.91 1.08 £ 0.99 1.91 1.78-2.16 |<0.001%*
eGFR <60 ml/min/1.73 m’ (n=19)|7 (36.84%) 12 (63.15%) [1.29 1.09-1.45 |<0.001%*
Proteinuria (n=23) 9 (39.13) 14 (60.86) 2.78 2.33-3.17 |<0.001%*

* statistically significant

DISCUSSION

The retrospective analysis demonstrated the significance of
renal dysfunction at the time of hospital admission on short-
term outcome (30 day) in patients with stroke.The presence of
renal dysfunction (as eGFR <60 ml/min/1.73 m’) and
proteinuria were independent negative predictors of 30 day
survival among patients hospitalized due to stroke. The
presence arterial hypertension, congestive heart failure and
atrial fibrillation as well as higher PR, MAP, serum glucose,
urea and creatinine were also associated with significant
mortality in patients with 30 day period of post stroke.”

According to a meta-analysis with 12 studies, the prevalence
of renal dysfunction with more than 5 million stroke patients
was 11.6% (95% CI: 10.6-12.7%).° Helbert et al found a lower
prevalence of renal dysfunction even considering the same
definition criteria for AKI from that meta-analysis. The renal
dysfunction has been associated with more advanced age,
congestive heart failure, diabetes mellitus, atrial fibrillation
and stroke.”

Various studies demonstrated the presence of renal dysfu
nction was independently associated to a higher 30-day
mortality after stroke,”"” but our study found an inverse
proportion between renal dysfunction and stroke. The NIHSS
score is directly proportional to the short and long-term
mortality after stroke.” An NIHSS score more than 15 is
associated to a high risk of death in post stroke.*' The
advanced age of patients with stroke as well as renal
dysfunction has shown a higher case fatality rate in 30 days
poststroke.”®

In our retrospective analytical study, the majority of patients
that died had a NIHSS score above 14 and were above the
median age of 68. We believe that the presence of arterial
hypertension, congestive heart failure, diabetes mellitus,
atrial fibrillation had higher mortality rate in patients with
stroke within 30 day period. None of the patients in our study
needed acute hemodialysis.

Meta-analysis showed the evidence that acute kidney injury is
a common complication following both AIS and ICH and it is
associated with increased mortality following AIS but not ICH.
This highlights the need for early assessment of renal function
in the acute phase of AIS, in particular, and avoidance of
factors than may induce AKIin vulnerable patients.’

Patel et al. reported trends for a decreased mortality rate in
|

patients with AKI after stroke in the last few yea:rs;17 however,
there is an increase in the need of hemodialysis in patients
with AKI." In our study, the baseline creatinine values in dead
individuals with stroke were higher than the normal which
was inversely proportional to the study done by Tennankore
et al.”’ The limitations of the study were small sample size,
need of randomized control trial and the baseline
characteristics of renal function test before the onset of stroke
episode to standardize the association of renal dysfunction
leads to mortality in stroke individuals.

CONCLUSION

The assessment of renal function in stroke is the predictor for
the survival outcome. In patients with stroke, the impaired
kidney function expressed by low eGFR with or without the
presence of proteinuria is a powerful and an independent
prognostic factor for short-term survival.
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