
e-ISSN: 0975-1556, p-ISSN:2820-2643 

Available online on www.ijpcr.com 
 

International Journal of Pharmaceutical and Clinical Research 2023; 15(2); 514-520 

Kumar et al.                          International Journal of Pharmaceutical and Clinical Research  

514 

Original Research Article 

A Retrospective Study to Investigate the Association between 
NPAR and Outcomes of Stroke 

Rajeev Kumar1, S.K. Astik2, Subham Bhaskar3, Narendra Kumar4, Ajay 
Kumar Sinha5 

1Assistant Professor, Department of Medicine, Nalanda Medical College and Hospital, 
Patna, Bihar, India 

2Associate Professor, Department of Medicine, Nalanda Medical College and Hospital, 
Patna, Bihar, India 

3Senior Resident, Department of Medicine, Nalanda Medical College and Hospital, 
Patna, Bihar, India 

4Assistant Professor, Department of Medicine, Nalanda Medical College and Hospital, 
Patna, Bihar, India 

5Associate Professor and HOD, Department of Medicine, Nalanda Medical College and 
Hospital, Patna, Bihar, India 

Received: 25-12-2022 / Revised: 20-01-2023 / Accepted: 08-02-2023 
Corresponding author: Dr. Ajay Kumar Sinha 
Conflict of interest: Nil 
 
Abstract 
Aim: The aim of the present study was to investigate the association between NPAR and 
outcomes of stroke. 
Methods: The present study was conducted at Department of General Medicine Nalanda 
Medical College and Hospital, Patna, Bihar, India from two years and total 1000 participants 
were included in the study. The vital signs, medications, demographic information and other 
essential data of the patients admitted to intensive care unit were collected. 
Results: The subjects were categorized into 3 groups based on NPAR values: group A: 
NPAR < 20.5 (330); group B: NPAR 20.5–25.0 (330); and group C: NPAR >25.0 (340). 
Compared with group A, participants in groups with higher NPAR (>25.0) showed lower 
SBP, bicarbonate, MBP, hematocrit, hemoglobin, and DBP, and had higher levels of 
creatinine, BUN, potassium, chloride, heart rate, respiratory rate, PT, APTT, INR, and 
increased the proportion of CHF, renal disease, pneumonia, respiratory failure, and mortality. 
In addition, tertiles were not significantly related to age and gender in our study population. 
For 30- day all-cause mortality, in an unadjusted model, the HR (95% CIs) in group B and C 
were 1.17 (0.85, 1.63) and 1.55 (1.13, 2.11), respectively, in comparison with group A. This 
association was significant after adjusting for age, gender, ethnicity, sodium, chloride, CHF, 
CAD, AF, renal disease, liver disease, COPD (HR= 1.45, 95% CI: 1.05, 2.00). The trend was 
also statistically significant (P = 0.0196). For 90-day all-cause mortality and 365- day all-
cause mortality, a similar relationship was also observed. 
Conclusion: A strong correlation was present between increased levels of the novel 
biomarker NPAR and increased risk of mortality in stroke patients. 
Keywords: Neutrophil-Albumin Ratio, Mortality, Stroke, Biomarker. 
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Introduction 

Stroke is reported to be the leading lethal 
disease in People’s Republic of China, 
which is also the principal cause of 
disability among adults. [1,2] Ischemic 
stroke accounts for 80% of all kinds of 
stroke. [3] Stroke may affect the first 
stroke patients again at a specific time 
point after rehabilitation in hospital. [4] 
Among patients in intensive care unit, 
critical stroke is very common. [5] 
However, the treatment outcomes are not 
satisfied for stroke patients, which brings 
their family and society great burden and 
economic loss. [3] Therefore, it is urgent 
to find a predicting biomarker of the 
prognosis of patients who are in an early 
stage of stroke. The pathogenesis of stroke 
is closely related to inflammation, and the 
pathological processes involved in the 
development of acute ischemic stroke 
include endothelial activation, blood-brain 
barrier impairment, secretion of multiple 
inflammatory mediators, oxidants, and 
cytokines, and infiltration of platelet and 
leukocytes. [6,7] 
NPAR (neutrophil percentage-to-albumin 
ratio) was a newly reported inflammatory 
biomarker. [8] The prognostic and 
predictive functions of NPAR were found 
in various diseases, such as cardiovascular 
disease. [9] It was reported that reduced 
Albumin levels were closely correlated 
with worse outcomes of patients who had 
stroke. [10] Neutrophils play crucial roles 
in the innate cellular immune system. [11] 
Previous studies suggested that early 
higher neutrophil counts were correlated 
with increased stroke severity. [12] 
The neutrophil percentage-to-albumin ratio 
(NPAR) is an emerging marker of 
inflammation and oxidative stress. The 
NPAR has been reported to have 
prognostic significance in patients with 
cancer, spinal cord injury, acute kidney 
injury, acute myocardial infarction, and 
cardiogenic shock. [13,14 Neutrophils play 
crucial roles in the innate cellular immune 

system. Previous studies suggested that 
early higher neutrophil counts correlated 
with increased sepsis severity [15,16], and 
neutrophil percentage was predictive of 
bloodstream infection. [17] Albumin is a 
mediumsized molecule that is the most 
abundant protein in human plasma. For a 
variety of physiological mechanisms, 
albumin is indispensable. It has a variety 
of functions, including serving as a major 
buffer, extracellular antioxidant, 
immunomodulator, antidote and 
transporter in plasma. [18] According to 
the previous studies, admission neutrophil 

percentage-to-albumin ratio (NPAR) was 
an independent predictor of in-hospital 
mortality in patients with acute ST-
segment elevation myocardial infarction 

(STEMI). [19] In the another study, in 
critically ill patients with coronary artery 
disease (CAD), the higher NPAR level was 
closely correlated with the higher rate of 

30-day, 90-day, and 365-day all-cause 
death. [9] 

The aim of the present study was to 
investigate the association between NPAR 
and outcomes of stroke. 

Materials and Methods 
The present study was conducted at 
Department of General medicine, Nalanda 
Medical College and Hospital, Patna, 
Bihar, India from two years and total 1000 
participants were included in the study. 
The vital signs, medications, demographic 
information and other essential data of the 
patients admitted to intensive care unit 
were collected. All data accessed complies 
with relevant data protection and privacy 
regulations. 

Population Selection Criteria 
We enrolled stroke patients (over 16 years) 
first admitted to the hospital with hospital 
stay over one day. And the patients were 
excluded if they stayed in ICU less than 48 
hours, or had no data on the NPAR within 
the first 24 hours of admission. 
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Study Variables and Outcomes 
The data upon admission were recorded, 
including vital signs, laboratory 
parameters, demographics, and 
comorbidities, etc. Comorbidities included 
malignancy, AF (atrial fibrillation), liver 
disease, pneumonia, renal disease, 
respiratory failure, CAD (coronary artery 
disease), and CHF (congestive heart 
failure). Laboratory parameters were WBC 
(white blood cells), BUN (blood urea 
nitrogen), APTT (activated partial 
thromboplastin time), PT (prothrombin 
time), potassium, anion gap, hemoglobin, 
creatinine, glucose, lactate, chloride, 
carbonate, sodium, platelet, hematocrit, 
albumin, bilirubin, INR (international 
normalized ratio), and the percentage of 
neutrophil were taken. SAPSII (simplified 
acute physiology scores II) and APSIII 
(acute physiology score III) scores were 

also calculated. Furthermore, MBP (mean 
blood pressure), heart rate, DBP (diastolic 
blood pressure), 
tory rate, SBP (systolic blood pressure), 
SPO2, temperature, ethnicity, gender, and 
age were also recorded. 
The primary outcome was 30-day 
mortality rate in our study, and the 
secondary outcomes included 90-day and 
1-year mortality rates. The patients were 
followed up for at least one year since 
admission. The date of death was based on 
Social Security Death Index records. 
Statistical Analysis 
R (Version 3.6.1) was used in all the 
analyses. P values were two-sided. P 
values <0.05 was considered statistically 
significant. 

Results 

Table 1: Characteristics of the Study Patients According to Neutrophil Percentage-to-
Albumin Ratios 

Characteristics Neutrophil Percentage-to-Albumin Ratios P Value 
 <20.5 (n = 

330) 
≥20.5, <25.0 (n = 
330) 

≥25.0 (n = 
340) 

 

Age, years 66.5 ± 14.8 67.2 ± 15.0 67.0 ± 14.2 0.840 
Gender 
Male 155 150 173 0.850 
Female 175 180 157 
NPAR 16.7 ± 4.2 22.6 ± 1.3 31.3 ± 7.1 <0.001 
SBP, mmHg 130.5 ± 17.8 129.4 ± 17.5 121.4 ± 17.7 <0.001 
DBP, mmHg 64.5 ± 11.1 64.8 ± 11.7 61.5 ± 11.0 <0.001 
MBP, mmHg 83.5 ± 11.4 83.7 ± 12.0 79.3 ± 11.3 <0.001 
Heart rate, beats/minute 80.4 ± 16.2 81.8 ± 14.5 87.6 ± 17.4 <0.001 
Respiratory rate, 
beats/minute 

18.4 ± 3.5 18.4 ± 3.4 20.3 ± 4.7 <0.001 

Temperature, °C 36.9 ± 0.6 37.0 ± 0.6 36.9 ± 0.8 0.840 
SPO2, % 97.5 ± 1.9 97.8 ± 2.1 97.5 ± 2.6 0.307 
Co-morbidities 
Congestive heart failure 
Atrial fibrillation 
Renal disease 
Pneumonia 
Respiratory failure 

 
28 
80 
28 
75 
80 

 
25 
90 
35 
85 
100 

 
50 
100 
60 
125 
180 

 
0.001 
0.100 
<0.001 
<0.001 
<0.001 

Laboratory parameters 
Neutrophil percentage, % 
Albumin, g/dl 

66.9 ± 18.9 
 
4.0 ± 0.6 

83.3 ± 7.5 
 
3.7 ± 0.4 

85.4 ± 7.2 
 
2.8 ± 0.5 

<0.001 
 
<0.001 
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Bicarbonate, mg/dl 
Creatinine, mEq/l 
Chloride, mmol/l 
Hemoglobin, g/dl 
Platelet, 109 /l 
WBC, 109 /l 
INR 
BUN, mg/dl 
APTT, second 
PT, second 

25.8 ± 3.7 
1.4 ± 2.5 
106.6 ± 6.1 
13.0 ± 2.1 
246.3 ± 112.6 
13.9 ± 21.5 
1.5 ± 1.2 
24.1 ± 19.1 
35.4 ± 21.2 
15.9 ± 9.2 

25.3 ± 3.5 
1.5 ± 1.8 
107.2 ± 6.7 
13.0 ± 1.9 
258.6 ± 105.3 
14.0 ± 6.1 
1.5 ± 1.4 
24.4 ± 16.7 
37.1 ± 26.4 
15.8 ± 9.1 

24.3 ± 4.8 
2.0 ± 1.7 
108.8 ± 7.4 
11.7 ± 2.2 
250.6 ± 144.0 
15.9 ± 8.9 
2.0 ± 1.9 
38.5 ± 29.3 
50.2 ± 36.5 
20.0 ± 14.4 

<0.001 
<0.001 
<0.001 
<0.001 
0.446 
0.109 
<0.001 
<0.001 
<0.001 
<0.001 

30-day mortality, n (%) 70 75 100 0.008 
90-day mortality, n (%) 78 90 125 <0.001 
365-day mortality, n (%) 95 105 150 <0.001 
 
The subjects were categorized into 3 
groups based on NPAR values: group A: 
NPAR < 20.5 (330); group B: NPAR 
20.5–25.0 (330); and group C: NPAR 
>25.0 (340). Compared with group A, 
participants in groups with higher NPAR 
(>25.0) showed lower SBP, bicarbonate, 
MBP, hematocrit, hemoglobin, and DBP, 

and had higher levels of creatinine, BUN, 
potassium, chloride, heart rate, respiratory 
rate, PT, APTT, INR, and increased the 
proportion of CHF, renal disease, 
pneumonia, respiratory failure, and 
mortality. In addition, tertiles were not 
significantly related to age and gender in 
our study population. 

Table 2: HRs (95% CIs) for All-Cause Mortality Across Groups of Neutrophil 
Percentage-to-Albumin Ratios 

NAR Non-Adjusted Model I Model II 
 HR (95% 

CIs) 
P 
value 

HR (95% 
CIs) 

P 
value 

HR (95% 
CIs) 

P 
value 

30-day all-cause mortality 
<20.5 1.0 (ref)  1.0 (ref)  1.0 (ref)  
≥20.5, 
<25.0 

1.17 (0.85, 
1.63) 

0.3389 1.11 (0.80, 
1.55) 

0.5175 1.10 (0.79, 
1.54) 

0.5670 

≥25.0 
 

1.55 (1.13, 
2.11) 

0.0058 1.52 (1.11, 
2.07) 

0.0083 1.45 (1.05, 
2.00) 

0.0254 

P trend 0.0044  0.0054  0.0196  
90-day all-cause mortality 
<20.5 1.0 (ref)  1.0 (ref)  1.0 (ref)  
≥20.5, 
<25.0 

1.21 (0.90, 
1.64) 

0.2102 1.16 (0.86, 
1.57) 

0.3421 1.15 (0.85, 
1.56) 

0.3719 

≥25.0 
 

1.71 (1.29, 
2.26) 

0.0002 
 

1.67 (1.26, 
2.22) 

0.0004 1.60 (1.19, 
2.15) 

0.0020 

P trend 0.0001  0.0002  0.0013  
365-day all-cause mortality 
<20.5 1.0 (ref)  1.0 (ref)  1.0 (ref)  
≥20.5, 
<25.0 

1.14 (0.87, 
1.50) 

0.3539 1.08 (0.82, 
1.42) 

0.5774 1.08 (0.81, 
1.42) 

0.6105 

≥25.0 
 

1.63 (1.26, 
2.11) 

0.0002 1.60 (1.24, 
2.07) 

0.0003 1.50 (1.15, 
1.97) 

0.0030 

P trend <0.0001  0.0001  0.0017  
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For 30- day all-cause mortality, in an 
unadjusted model, the HR (95% CIs) in 
group B and C were 1.17 (0.85, 1.63) and 
1.55 (1.13, 2.11), respectively, in 
comparison with group A. This association 
was significant after adjusting for age, 
gender, ethnicity, sodium, chloride, CHF, 
CAD, AF, renal disease, liver disease, 
COPD (HR= 1.45, 95% CI: 1.05, 2.00). 
The trend was also statistically significant 
(P = 0.0196). For 90-day all-cause 
mortality and 365- day all-cause mortality, 
a similar relationship was also observed. 

Discussion 
We found that higher NPAR was closely 
associated with increased all-cause 
mortality of stroke patients in the short or 
long term. Compared with the complex 
scoring systems, NPAR is easy to access 
and can help clinicians quickly make 
clinical strategies in time. 
Strokes occur due to cerebral vascular 
occlusion or hemorrhage resulting in 
deprivation of oxygen and nutrients, 
causing a local inflammatory immune 
response. [20] This results in alteration of 
the systemic inflammatory response via 
the sympathetic pathway and the 
hypothalamus-pituitary-adrenal axis 
(poststroke immunosuppression) resulting 
in neutrophil demargina tion and 
stimulation of growth factors. [21,22] A 
positive correlation was observed within 
acute ischemic stroke patients, between 
total WBC-neutrophil counts increasing 3 
days of symptom onset severity and infarct 
volume. [23,24] 
It has been suggested by prior studies, that 
the relationship between hypoproteinemia 
and stroke-related mortality, heart attack 
and fractures of the hip illustrate poorer 
disease prognosis with lower albumin 
values. [25,26] According to previous 
studies, albumin may exert neuroprotective 
function via its anti- inflammatory activity, 
antioxidant characteristics, inhibiting 
endothelial apoptosis, and regulating 
microvascular permeability. [27-29] 

Another theory is that low albumin in time 
of acute stroke could illustrate the role 
albumin’s concentration plays during 
inflammation states as a negative acute 
phase reactant. [30] Negative regulation of 
the albumin synthesis may be controlled 
via interleukin (IL-6 and tumor necrosis 
factor, which are seen in increased 
concentrations during states of acute 
inflammation, such as acute stroke. [31] In 
this serum albumin repression a possible 
detrimental effect may interfere with 
albumin’s antioxidative and endothelial 
effects. [32] Based on our results, the 
novel biomarker that is NPAR can be used 
to significantly predict stroke prognosis 
via neutrophil percentage and albumin 
levels. [33] 
Our study had some limitations. First, 
selection bias existed since this was a 
single-center retrospective study. Second, 
NPAR was only recorded when patients 
were admitted into the ICU and 
subsequent changes were not assessed. 
Third, other known and unknown factors 
still remain although we have made the 
best effort to control bias. 
Conclusion 
We demonstrated that higher NPAR was 
closely associated with increased all-cause 
mortality in stroke patients. Nevertheless, 
these findings need to be confirmed by 
large prospective multicenter studies. 
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