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ABSTRACT:
Background: Stroke is a leading cause of disability and mortality. Serum albumin, a key indicator
of nutritional and inflammatory status, has been linked to stroke severity and recovery.

Objectives: To evaluate serum albumin levels at admission in acute ischemic stroke (AIS)
patients, assess stroke severity, and examine the correlation between serum albumin levels and
functional outcomes.

Methods: This was a prospective cohort study conducted in the Department of General Medicine,
Aarupadai Veedu Medical College and Hospital, Puducherry, India between July 2023 and
December 2024.

Results: Among the 90 study participants, those with moderate to severe stroke (NIHSS > 5) were
significantly older, with a mean age of 60.9 years, compared to 53.8 years in those with minor
stroke (p = 0.037). Gender distribution was similar between groups, and no significant differences
were observed regarding smoking, alcohol consumption, hypertension, or diabetes. Similarly,
those with moderate to severe disability or death (mRS > 3) were older (mean: 61.8 years) than
those with no significant or slight disability (mean: 53.8 years) (p = 0.013). Patients aged >60
years were more likely to have moderate to severe disability or death (55.6%) compared to those
with no or slight disability (33.3%) (p = 0.025). Gender and other vascular risk factors showed no
significant differences between the groups. Serum albumin levels were significantly lower in
patients with moderate to severe stroke (mean: 2.8 g/dL) compared to those with minor stroke
(mean: 3.8 g/dL) (p < 0.001). Similarly, lower albumin levels were associated with poor
functional outcomes (p < 0.001). A significant negative correlation was found between albumin
levels and both NIHSS (rp = -0.521) and mRS (rp = -0.484) scores. ROC analysis confirmed
hypoalbuminemia (<3.4 g/dL) as a strong predictor of stroke severity and short-term prognosis.

Conclusion: This study highlights the strong association between hypoalbuminemia and both
stroke severity and poor short-term functional outcomes. Serum albumin levels may serve as a
valuable prognostic marker for assessing stroke prognosis and guiding early interventions.
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INTRODUCTION

Acute ischemic stroke (AIS) is a major cause of
morbidity and mortality worldwide, accounting for
approximately 85% of all stroke cases.(1) The extent of
brain injury in AIS is influenced by various factors,
including  oxidative stress, inflammation, and
endothelial dysfunction.(2) Serum biomarkers have
gained significant attention in predicting stroke severity
and prognosis, among which serum albumin is
emerging as a potential prognostic marker.(3) Albumin,
a multifunctional protein synthesized by the liver, plays
a crucial role in maintaining oncotic pressure, acting as
an antioxidant, regulating inflammation, and stabilizing
endothelial function.(4) Given these functions, its role
in stroke pathophysiology is of particular interest.
Hypoalbuminemia, commonly observed in critically ill
patients, has been associated with worse outcomes in
several neurological disorders, including stroke.(5)

In AIS, oxidative stress and inflammation contribute to
neuronal injury and blood-brain barrier (BBB)
disruption. Albumin exerts neuroprotective effects by
scavenging free radicals, inhibiting pro-inflammatory
cytokines, and maintaining vascular integrity.(6)
Additionally, albumin enhances cerebral perfusion by
reducing blood viscosity and
microcirculatory flow.(7) Therefore, a decline in
albumin levels may exacerbate ischemic damage and
increase stroke severity. Several studies have reported
an inverse relationship between serum albumin levels
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and stroke severity, with lower albumin levels being
associated with higher National Institutes of Health
Stroke Scale (NIHSS) scores at presentation.(8)
Furthermore, hypoalbuminemia has been linked to poor
functional outcomes,(9) as measured by the modified
Rankin Scale (mRS), and higher mortality rates in
stroke patients.(10)

Studies have suggested that hypoalbuminemia at
admission is an independent predictor of poor short-
term prognosis in AIS patients. For instance, a study by
Zhou et al.(7) (2021) demonstrated that patients with
low serum albumin levels had significantly worse
neurological outcomes at one week and three months
post-stroke.  Another  study  highlighted  that
hypoalbuminemic patients had higher rates of early
neurological deterioration and post-stroke
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complications.(3) Given these findings, evaluating
albumin levels at admission and during the acute phase
of stroke could provide valuable insights into disease
severity and prognosis. However, there is limited data
on short-term outcomes in relation to albumin
fluctuations during hospitalization, making this an
important area for further investigation. Against this
background, the present study aimed to evaluate serum
albumin levels at admission in acute ischemic stroke
patients, assess stroke severity using the NIHSS score,
and analyze functional outcomes via the modified
Rankin Scale (mRS) at one week.

MATERIALS AND METHODS

This was a single centre, hospital based, prospective
cohort study conducted in the outpatient department
and/or inpatient wards of the Department of General
Medicine, Aarupadai Veedu Medical College and
Hospital, Puducherry, India for a duration of 18 months
between July 2023 and December 2024. The study was
approved by the Institutional Human Ethics Committee
(IHEC) with reference number AV/IHEC/2023/048
dated 25/05/2023. The participants (or their attenders)
were given the Participant Information Sheet (PIS) in
their native language, and its contents were verbally
explained to ensure their understanding and satisfaction.
Enrolment into the study proceeded upon receipt of
written informed consent. Patients between 18 and 80
years of age, of both gender, presenting with AIS,
within 48 hours of onset, with clinical and radiological
(including NCCT brain, MRI brain) evidence of AIS
were included. However, patients presenting after 48
hours of symptom onset; with cerebral haemorrhage of
any etiology; chronic kidney disease; protein losing
enteropathies; malignancy; bronchiectasis;
decompensated chronic liver disease; pregnant and
lactating women were excluded.

The sample size was calculated based on reported
albumin sensitivity of 0.667 for predicting stroke
outcomes,(11) using a statistical formula for sensitivity
estimation with 12% relative precision and a 5%
significance level, resulting in a minimum required
sample of 90. We used nonprobability sampling
technique - purposive sampling/consecutive
enumeration to enrol patients. Demographic and clinical
data were collected for each participant at the time of
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admission. Blood samples were drawn to analyse serum
albumin levels upon hospital admission. Based on the
albumin levels, patients were categorized into groups
with normal albumin levels and hypoalbuminemia.
Further clinical evaluation was conducted for each
group. The severity of stroke was assessed using the
NIHSS (non-invasive assessment). One week after
admission, patient outcomes were evaluated using the
mRS to determine the degree of functional recovery or
disability.

Statistical analysis: The data collected was manually
entered in Microsoft Excel, coded, recoded, and
analysed using Software for Statistics and Data Science
(Stata) v16 (StataCorp, 2019). Descriptive analysis was
presented using numbers and percentages for
categorical variables; mean and standard deviation (SD)
for continuous variables (based on data normality tested
using Kolmogorov—Smirnov test and the Shapiro—Wilk
test). Appropriate graphs were used. Chi square test of
significance (two-sided) for categorial and independent
‘t” tests (two-sided) for continuous variables was
applied to test for association between independent and
dependent study variables. Pearsons’s correlation
coefficient was estimated to assess the correlation
between serum albumin levels, NIHSS and mRS scores.
Receiver operating characteristics (ROC) analysis was
conducted to determine the area under the curve of
serum albumin levels in moderate to severe stroke
(based on NIHSS) and moderate to severe disability or
death (assessed using mRS). Statistical significance was
considered at p<0.05.

RESULTS

The study included 90 acute ischemic stroke patients
with a mean age of 59.4 years (SD: 14.0). Nearly half
(48.9%) were older than 60 years, while 41.1% were
between 41 and 60 years, and 10% were under 40 years.
The gender distribution was equal, with 50% male and
50% female participants. Smoking and alcohol
consumption were reported in 13.3% and 17.8% of
participants, respectively. Hypertension was present in
50% of patients, while 33.3% had diabetes mellitus. The
mean serum albumin level was 3.0 g/dL (SD: 0.8).
Stroke severity, assessed using the NIHSS, had a mean
score of 14.7 (SD: 8.5), while functional outcomes,
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measured by the modified Rankin Scale, had a mean
score of 3.4 (SD: 1.5).

Patients with moderate to severe stroke (NIHSS >5, N =
71) were older, with a mean age of 60.9 years (SD:
14.2), compared to 53.8 years (SD: 12.2) in those with
minor stroke (p = 0.037). A significantly higher
proportion of minor stroke patients were aged 41-60
years (68.4%) compared to those with moderate to
severe stroke (33.8%), while a greater proportion of
severe stroke cases were above 60 years (54.9% vs.
26.3%, p = 0.024). Gender distribution, smoking,
alcohol consumption, hypertension, and diabetes
mellitus did not significantly differ between the groups.
However, serum albumin levels were significantly
lower in the moderate to severe stroke group (mean: 2.8
g/dL, SD: 0.7) compared to the minor stroke group
(mean: 3.8 g/dL, SD: 0.7, p <0.001).

Patients with moderate to severe disability or death (N =
63) were significantly older, with a mean age of 61.8
years (SD: 12.7), compared to 53.8 years (SD: 15.5) in
those with no significant or slight disability (p = 0.013).
A significantly higher proportion of patients with better
outcomes were under 40 years (18.5% vs. 6.3%),
whereas those with worse outcomes were more likely to
be over 60 years (55.6% vs. 33.3%, p = 0.025). Gender,
smoking, alcohol consumption, hypertension, and
diabetes mellitus showed no significant differences
between the groups. However, serum albumin levels
were significantly lower in the moderate to severe
disability or death group (mean: 2.8 g/dL, SD: 0.7)
compared to those with no significant or slight
disability (mean: 3.7 g/dL, SD: 0.7, p < 0.001),
suggesting an association between hypoalbuminemia
and poor functional outcomes.

A significant negative correlation was observed
between serum albumin levels and both NIHSS and
mRS scores. Serum albumin levels showed a moderate
negative correlation with NIHSS (rp = -0.521, p <
0.001), indicating that lower albumin levels were
associated with greater stroke severity. Similarly, serum
albumin levels demonstrated a moderate negative
correlation with mRS scores (rp = -0.484, p < 0.001),
suggesting that lower albumin levels were linked to
worse functional outcomes and higher disability at one-
week post-stroke.
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ROC analysis demonstrated that serum albumin levels
were a significant predictor of both moderate to severe
stroke (based on NIHSS) and moderate to severe
disability or death (based on mRS). The AUC for
predicting moderate to severe stroke was 0.809 (95%
CI: 0.692-0.927, p < 0.001), with a serum albumin
cutoff of <3.4 g/dL yielding a sensitivity of 81.7% and a
specificity of 73.7%. Similarly, the AUC for predicting
moderate to severe disability or death was 0.822 (95%
CI: 0.727-0.917, p < 0.001), with the same serum
albumin cutoff of <3.4 g/dL, providing a sensitivity of
85.7% and a specificity of 70.4%.

DISCUSSION

Our study demonstrated that patients with moderate to
severe stroke (NIHSS > 5) had a significantly higher
mean age (60.9 years) compared to those with minor
stroke (53.8 years, p = 0.037). This finding is consistent
with prior studies indicating that advanced age is
associated with increased stroke severity.(12) The
higher prevalence of moderate to severe stroke in
individuals over 60 years (54.9%) compared to younger
individuals suggests that aging-related vascular
changes, increased arterial stiffness, and a higher
burden of comorbidities may contribute to worse stroke
severity.(13, 14) Similar patterns have been observed in
previous research. For instance, a meta-analysis by
Thuemmler et al.(15) (2024) reported that older stroke
patients had a higher risk of poor outcomes due to age-
related  endothelial  dysfunction and  reduced
neuroplasticity. The association between older age and
increased stroke severity might also be due to higher
levels of systemic inflammation and impaired
cerebrovascular autoregulation, leading to greater
infarct expansion and neurological impairment.(16)

A similar trend was observed in our study regarding
stroke prognosis, as patients with moderate to severe
disability or death (mRS > 3) had a significantly higher
mean age (61.8 years) compared to those with mild or
no disability (53.8 years, p = 0.013). This aligns with
the findings of Violi et al.(17) (2023), who reported that
older age was an independent predictor of poor stroke
outcomes. Additionally, our study found that the
proportion of patients aged >60 years was significantly
higher in the moderate to severe disability or death
group (55.6%) than in the mild or no disability group
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(33.3%), reinforcing the impact of aging on stroke
recovery and mortality risk. Research by Wang et al.(8)
(2023) and Zhang et al.(18) (2016) has highlighted that
low serum albumin levels, which are more common in
elderly individuals, may contribute to worse stroke
outcomes. Albumin has neuroprotective properties,
including antioxidant and anti-inflammatory effects,
which decline with age, potentially explaining why
older individuals experience worse post-stroke
recovery.(5)

Our study found no significant differences in gender
distribution between stroke severity and prognosis
groups (p = 0.796 and p = 0.818, respectively). This
finding is in line with a report from Framingham Heart
Study by Petrea et al.,(19) (2009) which found that
gender did not significantly influence stroke severity or
prognosis. However, some studies have reported that
women tend to have worse functional outcomes post-
stroke due to factors such as higher age at stroke onset
and differences in pre-existing comorbidities.(20)
Interestingly, common vascular risk factors, including
smoking, alcohol consumption, hypertension, and
diabetes mellitus, were not significantly associated with
stroke severity or prognosis in our study (all p-values >
0.05). This contrasts with several previous studies that
have identified these factors as major contributors to
stroke outcomes.(21-23) However, the lack of
significant associations in our study may be due to the
relatively small sample size (n = 90) and the possibility
that other unmeasured factors, such as medication use
and stroke subtype, influenced the outcomes. Previous
research has shown that low albumin levels are
associated with higher stroke severity and poorer
prognosis, independent of traditional vascular risk
factors.(18, 24) Therefore, while risk factors like
hypertension and diabetes are well-established
contributors to stroke incidence, their impact on
severity and prognosis may be mediated by additional
factors, such as inflammation and nutritional status.

Our study revealed that serum albumin levels were
significantly lower in patients with moderate to severe
stroke (mean: 2.8 g/dL) compared to those with minor
stroke (mean: 3.8 g/dL) (p < 0.001). Furthermore, a
moderate negative correlation was found between
albumin levels and NIHSS scores (r = -0.521, p <
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0.001), indicating that lower albumin levels were
associated with increased stroke severity. These
findings are consistent with previous research. A study
by Shaikh et al.(10) (2021) found that
hypoalbuminemia was common among stroke patients
and significantly correlated with higher NIHSS scores.
Similarly, Thuemmler et al.(15) (2024) reported that
stroke patients with low albumin levels had worse
neurological deficits, with low-normal albumin levels
(<37 g/L) increasing the risk of in-hospital and long-
term mortality. Hypoalbuminemia is believed to
contribute to stroke severity due to its role in
inflammation, endothelial dysfunction, and impaired
cerebral perfusion.(17) Additionally, Wang et al.(8)
(2023) demonstrated that lower serum albumin levels
were significantly associated with an increased risk of
ischemic stroke, particularly among non-diabetics and
hypertensive  patients. Albumin’s neuroprotective
properties, including its antioxidant and anti-
inflammatory effects, are diminished in
hypoalbuminemic patients, which may exacerbate
ischemic injury and worsen stroke severity.(5)

In our study, serum albumin levels were also
significantly lower in patients with moderate to severe
disability or death (mRS > 3, mean: 2.8 g/dL) compared
to those with mild or no disability (mRS < 3, mean: 3.7
g/dL) (p < 0.001). A moderate negative correlation was
observed between albumin levels and mRS scores (r = -
0.484, p < 0.001), indicating that lower albumin levels
were linked to worse functional recovery at one-week
post-stroke. These findings are in agreement with
previous research. Zhou et al.(7) (2021) found that
patients with albumin levels <35 g/L had significantly
worse functional outcomes at discharge and higher
mortality rates at one year. A study by Idicula et al.(24)
(2009) confirmed that each 1 g/L decrease in albumin
levels slightly increased the risk of poor functional
outcomes (OR 1.03) and mortality (HR 1.07). The
relationship between hypoalbuminemia and poor
recovery may be explained by multiple mechanisms.
First, albumin has been shown to reduce cerebral
oedema and oxidative stress, playing a critical role in
protecting neurons from ischemic injury. Second,
hypoalbuminemia is often indicative of malnutrition
and systemic inflammation, both of which are
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associated with worse stroke recovery and higher
mortality.(11)

Our study demonstrated that serum albumin is a
significant predictor of both stroke severity and short-
term prognosis. The ROC analysis showed that albumin
had a strong predictive value for moderate to severe
stroke, with an AUC of 0.809 (95% CI: 0.692-0.927, p
< 0.001). A serum albumin cutoff of <3.4 g/dL yielded a
sensitivity of 81.7% and a specificity of 73.7%.
Similarly, for predicting moderate to severe disability or
death, the AUC was 0.822 (95% CI: 0.727-0.917, p <
0.001), with the same cutoff providing a sensitivity of
85.7% and specificity of 70.4%. These results highlight
the potential clinical utility of serum albumin as a
prognostic biomarker for stroke severity and recovery.
Previous studies have also demonstrated the predictive
value of hypoalbuminemia in stroke outcomes. Zhang et
al.(18) (2016) found that higher albumin levels were
associated with a lower risk of stroke recurrence, while
Violi et al.(17) (2023) identified hypoalbuminemia as
an independent predictor of ischemic events and
mortality. Moreover, Idicula et al.(24) (2009) suggested
that monitoring albumin levels in stroke patients could
help identify those at higher risk of poor functional
recovery and mortality.

Given these findings, serum albumin could serve as a
valuable biomarker for risk stratification in acute
ischemic stroke patients. Early identification of
hypoalbuminemia may allow for targeted interventions,
such as albumin supplementation, nutritional support,
and inflammation management, to improve patient
outcomes. While previous trials have investigated
albumin therapy in acute stroke (e.g., the ALIAS
trial),(25) further research is needed to determine the
optimal strategies for mitigating the adverse effects of
hypoalbuminemia on stroke prognosis.

The present study has several limitations that should be
acknowledged. First, as a single-centre study conducted
at Aarupadai Veedu Medical College and Hospital, the
findings may not be generalizable to broader
populations ~ with  diverse = demographic  and
socioeconomic backgrounds. Additionally, while serum
albumin levels were measured at admission, dynamic
changes in albumin over time were not assessed, which
may have provided deeper insights into its role in stroke
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progression and recovery. The study also did not
account for potential confounders such as nutritional
status, inflammatory markers, and chronic
comorbidities, which could influence both albumin
levels and stroke outcomes. Furthermore, the short
follow-up period of one week limits the ability to assess
long-term prognostic implications, making it necessary
for future studies to investigate whether the observed
associations persist over extended recovery periods.
Lastly, while the study establishes a strong association
between hypoalbuminemia and stroke severity and
prognosis, it does not establish causality, necessitating
further interventional studies to explore whether
albumin supplementation could improve outcomes in
stroke patients.

CONCLUSION

The present study demonstrates a significant association
between hypoalbuminemia and both stroke severity and
short-term functional outcomes in patients with acute
ischemic stroke. Patients with lower serum albumin
levels at admission were more likely to present with
moderate to severe stroke, as assessed by NIHSS, and
had a higher likelihood of experiencing moderate to
severe disability or death, as measured by mRS at one-
week post-stroke. The negative correlation between
serum albumin levels and both NIHSS and mRS scores
further highlights the potential role of hypoalbuminemia
as a prognostic marker in acute ischemic stroke.
Additionally, ROC analysis confirmed the strong
predictive value of albumin levels, with a cutoff of <3.4
g/dL demonstrating high sensitivity and specificity in
identifying patients at greater risk for severe stroke and
poor functional recovery.

REFERENCES

1. Virani SS, Alonso A, Aparicio HJ, Benjamin EJ,
Bittencourt MS, Callaway CW, et al. Heart Disease
and Stroke Statistics-2021 Update: A Report From
the American Heart Association. Circulation.
2021;143(8):e254-¢743.

2. Toklu HZ, Timer N. Oxidative Stress, Brain
Edema, Blood-Brain Barrier Permeability, and
Autonomic Dysfunction from Traumatic Brain

1492

10.

11.

Injury: CRC Press/Taylor &amp; Francis, Boca
Raton (FL); 2015 2015.

Dziedzic T, Slowik A, Szczudlik A. Serum albumin
level as a predictor of ischemic stroke outcome.
Stroke. 2004;35(6):¢156-8.

Rothschild MA, Oratz M, Schreiber SS. Serum
albumin. Hepatology. 1988;8(2):385-401.

Babu MS, Kaul S, Dadheech S, Rajeshwar K,
Jyothy A, Munshi A. Serum albumin levels in
ischemic stroke and its subtypes: correlation with
clinical outcome. Nutrition. 2013;29(6):872-5.

Belayev L, Liu Y, Zhao W, Busto R, Ginsberg MD.
Human albumin therapy of acute ischemic stroke:
marked neuroprotective efficacy at moderate doses
and with a broad therapeutic window. Stroke.
2001;32(2):553-60.

Zhou H, Wang A, Meng X, Lin J, Jiang Y, Jing J, et
al. Low serum albumin levels predict poor outcome
in patients with acute ischaemic stroke or transient
ischaemic  attack. Stroke ~ Vasc
2021;6(3):458-66.

Neurol.

Wang Y, Zhuang Y, Huang H, Ke J, Lin S, Chen F.
Association of serum albumin levels and stroke risk
in adults over 40 years: A population-based study.
Medicine (Baltimore). 2023;102(36):¢34848.

Iwata M, Kuzuya M, Kitagawa Y, Iguchi A.
Prognostic value of serum albumin combined with
serum C-reactive protein levels in older
hospitalized patients: continuing importance of
serum  albumin.
2006;18(4):307-11.

Aging Clin Exp Res.

Shaikh F, Shaikh FH, Chandio SA. Frequency of
Hypoalbuminemia and In-Hospital Mortality in
Acute Ischemic Stroke Patients Presenting at a
Tertiary Care Hospital, Hyderabad. Cureus.
2021;13(4):e14256.

Rachmi U, Muin RY, Aprianti S, Kurniawan LB.
Correlation of Sodium and Serum Albumin Levels
with the Severity of Acute Ischemic Stroke.
INDONESIAN JOURNAL OF CLINICAL
PATHOLOGY AND MEDICAL LABORATORY.
2022;28(3):297-302.


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(4), 1487-1496 | ISSN:2251-6727

12.

13.

14.

15.

16.

17.

18.

19.

Simmons CA, Poupore N, Nathaniel TI. Age
Stratification and Stroke Severity in the Telestroke
Network. J Clin Med. 2023;12(4).

Fantin F, Giani A, Trentin M, Rossi AP, Zoico E,
Mazzali G, et al. The Correlation of Arterial
Stiffness Parameters with Aging and Comorbidity
Burden. J Clin Med. 2022;11(19).

Kohn JC, Lampi MC, Reinhart-King CA. Age-
related  vascular  stiffening:  causes  and

consequences. Front Genet. 2015;6:112.

Thuemmler RJ, Pana TA, Carter B, Mahmood R,
Bettencourt-Silva JH, Metcalf AK, et al. Serum
Albumin and Post-Stroke Outcomes: Analysis of
UK Regional Registry Data, Systematic Review,
and Meta-Analysis. Nutrients [Internet]. 2024;
16(10).

Yousufuddin M, Young N. Aging and ischemic
stroke. Aging (Albany NY). 2019;11(9):2542-4.

Violi F, Novella A, Pignatelli P, Castellani V,
Tettamanti M, Mannucci PM, et al. Low serum
albumin is associated with mortality and arterial
and venous ischemic events in acutely ill medical
patients. Results of a retrospective observational
study. Thrombosis Research. 2023;225:1-10.

Zhang Q, Lei YX, Wang Q, Jin YP, Fu RL, Geng
HH, et al. Serum albumin level is associated with
the recurrence of acute ischemic stroke. Am J
Emerg Med. 2016;34(9):1812-6.

Petrea RE, Beiser AS, Seshadri S, Kelly-Hayes M,
Kase CS, Wolf PA. Gender differences in stroke

20.

21.

22.

23.

24.

25.

incidence and poststroke disability in the
Framingham heart study. Stroke. 2009;40(4):1032-
7.

Yoon CW, Bushnell CD. Stroke in Women: A
Review Focused on Epidemiology, Risk Factors,
and Outcomes. J Stroke. 2023;25(1):2-15.

Edjoc RK, Reid RD, Sharma M, Fang J. The
prognostic effect of cigarette smoking on stroke
severity, disability, length of stay in hospital, and
mortality in a cohort with cerebrovascular disease.
J Stroke Cerebrovasc Dis. 2013;22(8):e446-54.

Rist PM, Berger K, Buring JE, Kase CS, Gaziano
IM, Kurth T. Alcohol consumption and functional
outcome after stroke in men.  Stroke.

2010;41(1):141-6.

McFarlane SI, Sica DA, Sowers JR. Stroke in
patients with diabetes and hypertension. J Clin
Hypertens (Greenwich). 2005;7(5):286-92; quiz
93-4.

Idicula TT, Waje-Andreassen U, Brogger J, Naess
H, Thomassen L. Serum albumin in ischemic stroke
patients: the higher the better. The Bergen Stroke
Study. Cerebrovasc Dis. 2009;28(1):13-7.

Martin RH, Yeatts SD, Hill MD, Moy CS, Ginsberg
MD, Palesch YY. ALIAS (Albumin in Acute
Ischemic Stroke) Trials: Analysis of the Combined
Data From Parts 1 and 2. Stroke. 2016;47(9):2355-
9.

Table 1: Sociodemographic and clinical characteristics of AIS patients

Frequency (N =90) Percent
(n) (%)
Age (in years), Mean (SD) 59.4 (14.0)
Age (in years) <40 9 10.0
41 to 60 37 41.1
>60 44 48.9
Gender Female 45 50.0
Male 45 50.0
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Smoking Present 12 13.3
Absent 78 86.7

Alcohol Present 16 17.8
Absent 64 82.2

Hypertension Present 45 50.0
Absent 45 50.0

Diabetes mellitus Present 30 333
Absent 60 66.7

Serum albumin levels (g/dL), Mean (SD) 3.0(0.8)

NIHSS, Mean (SD) 14.7 (8.5)

Modified Rankin Scale, Mean (SD) 34(1.5)

SD, Standard deviation; NIHSS, National Institutes of Health Stroke Scale

Table 2: Association between independent study variables and stroke severity assessed using NIHSS

NIHSS P value
Moderate to severe stroke Minor stroke
N=71 N=19
n (%) n (%)
Age (in years), Mean (SD) 60.9 (14.2) 53.8 (12.2) 0.037*
Age (in years) <40 8 (11.3) 1(5.3) 0.024*
41 to 60 24 (33.8) 13 (68.4)
>60 39 (54.9) 5(26.3)
Gender Female 35 (49.3) 10 (52.6) 0.796
Male 36 (50.7) 9(47.4)
Smoking Present 9 (12.7) 3 (15.8) 0.723
Absent 62 (87.3) 16 (84.2)
Alcohol Present 13 (18.3) 3 (15.8) 0.799
Absent 58 (81.7) 16 (84.2)
Hypertension Present 36 (50.7) 9(47.4) 0.796
Absent 35(49.3) 10 (52.6)
Diabetes mellitus Present 23 (32.4) 7 (36.8) 0.715
Absent 48 (67.7) 12 (63.2)
Serum albumin levels (g/dL) 2.8(0.7) 3.8(0.7) <0.001*
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*Statistically significant at p<0.05
NIHSS, National Institutes of Health Stroke Scale; SD, Standard deviation

Table 3: Association between independent study variables and functional outcomes assessed using mRS

Modified Rankin Scale P value
Moderate to severe disability | No  significant or
or death slight disability
N=63 N=27
n (%) n (%)
Age (in years), Mean (SD) 61.8 (12.7) 53.8(15.5) 0.013
Age (in years) <40 4(6.3) 5(18.5) 0.025%*
41 to 60 24 (38.1) 13 (48.1)
>60 35 (55.6) 9@33.3)
Gender Female 31 (49.2) 14 (51.9) 0.818
Male 32 (50.8) 13 (48.1)
Smoking Present 9 (14.3) 3(11.1) 0.685
Absent 54 (85.7) 24 (88.9)
Alcohol Present 12 (19.0) 4 (14.8) 0.630
Absent 51 (81.0) 23 (85.2)
Hypertension Present 33 (52.4) 12 (44.4) 0.490
Absent 30 (47.6) 15 (55.6)
Diabetes mellitus Present 20 (31.7) 10 (37.0) 0.626
Absent 43 (68.3) 17 (63.0)
Serum albumin levels (g/dL) 2.8(0.7) 3.7(0.7) <0.001*

*Statistically significant at p<0.05
SD, Standard deviation
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Figure 1: Correlation between serum albumin levels, NIHSS and mRS scores

Table 4: ROC analysis showing AUC of serum albumin levels in predicting moderate to severe stroke (based on NIHSS)

and moderate to severe disability or death (assessed using mRS)

AUC (95% CI) | Cut off Sensitivity Specificity P value
(%) (%)
Moderate to severe stroke | 0.809 (0.692 to | <3.4 81.7 73.7 <0.001*
(based on NIHSS) 0.927)
Moderate to severe disability | 0.822 (0.727 to | <3.4 85.7 70.4 <0.001*
or death (based on mRS) 0.917)

*Statistically significant at p<0.05

NIHSS, National Institutes of Health Stroke Scale; mRS, Modified Rankin Scale; AUC, Area under the

curve; CI, Confidence interval
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Figure 2: ROC analysis showing AUC of serum albumin levels in predicting moderate to severe stroke (based on NIHSS)

and moderate to severe disability or death (assessed using mRS)
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