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ABSTRACT 

Background: Neutrophil percentage to 
albumin ratio (NPAR) is a new indicator of 
inflammation and nutrition, and its diagnostic 
and prognostic potential has yet to be exploited 
in the inflammatory and neoplastic conditions. 
The purpose of the study was to determine the 
clinical usefulness of NPAR as indicator of 
disease severity and predictor of short-term 
outcomes of patients of inflammatory and 
neoplastic diseases.  
Methods: In this study, the Pathology 
department of a tertiary care Akhtar Saeed 
hospital Lahore admitted 150 patients for the 
evaluation of possible infections under ethical 
approval (AST-2312) from October 2024- 
December 2024.  Out of 150, 80 patients had 
systemic inflammatory diseases and 70 
patients had neoplastic diseases. Complete 
blood counting and the level of serum albumin 
were used to calculate NPAR. Its correlation 
with C-reactive protein (CRP), erythrocyte 

sedimentation rate (ESR), staging of the 
disease and 3-month clinical outcomes was 
determined. Using the SPSS version 26.0, 
statistical significance was p < 0.05.  
Results: NPAR was higher in severe 
inflammatory disease and advanced 
malignancy with significance p value 0.001 
and p 0.0005 respectively. It was correlated 
with CRP(r = 0.68, p = 0.01) and ESR (r = 
0.59, p = 0.02). NPAR had a high diagnostic 
accuracy in both inflammatory and neoplastic 
categories with an AUC of 0.801 and 0.842, 
and sensitivity/specificity of 79.1%/75.0% and 
81.4%/76.3 respectively.  
Conclusion: NPAR is a potential biomarker 
with low costs to determine disease severity 
and short-term prognosis of inflammatory and 
neoplastic diseases. Longitudinal studies 
should be conducted further. 
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INTRODUCTION 

Systemic inflammatory and neoplastic diseases remain a strong clinical issue because of the 

complicated pathophysiology and frequently slow identification. Inflammation, which is one of the 

most typical features of both disease groups, is closely associated with changes in the immune cell 

count and in nutritional markers which could be used to screen the disease at early stages and in 

order to monitor it  1. Classical investigations biomarkers, like C-reactive protein (CRP), 

erythrocyte sedimentation rate (ESR) level and procalcitonin, are common and could be not very 

specific or prognostic in particular situations 2. 

Recent focus has moved to the compound biomarkers which combine several processes of 

physiology 3. The proportion of the pro-inflammatory neutrophils to a negative-acute-phase 

reactant, serum albumin, is known as Neutrophil Percentage to albumin ratio (NPAR) and is one 

such index 4. Increased neutrophils are indications of systematic inflammation whereas low levels 

of albumin usually align with the severity of the disease and the worsened prognosis in cancer and 

autoimmune diseases 5.  

NPAR has been examined in a variety of clinical pathologies, such as sepsis, cardiovascular 

disease, and hepatocellular carcinoma among others, where this parameter has shown promise in 

risk stratification and mortality prediction 6. Further, the research indicates that NPAR can perform 

better than single parameters in terms of predicting adverse events during cancer and inflammatory 

diseases 7. Nonetheless, due to these promising outcomes, its applications in general clinical 

practice are not fully acknowledged, especially in variable autoimmune and malign diseases, where 

timely risk stratification is of great importance 8. 

Moreover, NPAR is readily available and inexpensive, which is an attractive option during regular 

assessment work in resource-poor locations 9. Nevertheless, large-scale evidence on its diagnostic 

precision and prognostic usefulness on a wide range of inflammatory and neoplastic diseases is yet 

to be obtained 10. Thus, the present study aimed to assess the diagnostic and prognostic value of 

NPAR as a pathological and laboratory correlation in the course of systemic inflammatory and 

neoplastic diseases of patients.  

METHODS 
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In this study, the Pathology department of a tertiary care Akhtar Saeed hospital Lahore admitted 150 

patients for the evaluation of possible infections under ethical approval (AST-2312) from October 

2024- December 2024.  The size of the samples was estimated with OpenEpi version 3.0.0 (Atlanta, 

GA, USA) at confidence interval of 95%, expected prevalence of 12 of systemic inflammatory and 

neoplastic conditions. One hundred and fifty patients were recruited with a non-probability 

consecutive sampling method including 80 with proven systemic inflammatory disorder (e.g. 

rheumatoid arthritis, systemic lupus erythematosus) and 70 with histologically proven neoplastic 

disease (e.g. colorectal carcinoma, lymphoma). 

The inclusion criteria were the age of the patients (18 years and above), patients with an established 

diagnosis, and receipt of a blood report within the last 7 days. Patients with: active infection, presence 

of corticosteroids or chemotherapy within a short period, chronic liver disease, nephrotic syndrome, 

and the tendency to autoimmune-neoplastic overlapping, hematologic malignancies, and pregnant or 

breastfeeding women were disqualified. The data collected was subjected to written informed 

consent. Samples of the peripheral blood were examined in the central laboratory. The percentage 

neutrophil was calculated using the differential white blood cell counts through the use of machine-

based hematology analyzers. The bromocresol green method was used to determine the levels of 

serum albumin.  

Moreover, there was a measurement of C-reactive protein (CRP) and erythrocyte sedimentation rate 

(ESR) via use of an immunoturbidimetric test and Westergren method respectively. These were 

comparative measures to analyze pathological relevance of NPAR. All the results were entered in a 

structured proforma and then analyzed with SPSS version 26.0 (IBM corp., armonk, NY). 

Continuous variables were shown in the form of mean SD; categorical variables presented in the 

form of frequencies and percentages. Pearson correlation, independent t-tests, and Chi-square tests 

were employed. Probability less than 0.05 were regarded to be significant. 

RESULTS 

The sample size consisted of 150 patients with 80 (53.3%) who had systemic inflammatory disorders 

and 70 (46.7%) who had neoplastic disorders. There was no significant difference between the ages 

of patients with the inflammatory group mean age of 49.8 ± 12.6 years and the neoplastic groups 

mean age of 53. 1 ± 14.1 years (p = 0.142). Inflammatory cases had 36 (45%) males and neoplastic 

42 (60%), with a p-value of 0.037. 
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Table 1: Baseline Characteristics of Study Population (n = 150) 

Variable Inflammatory 

Group (n = 80) 

Neoplastic 

Group (n = 70) 

p-

value 

Test Type 

Age (years) 49.8 ± 12.6 53.1 ± 14.1 0.142 Independent t-

test 

Gender, n (%) Male: 36 (45%) 

Female: 44 (55%) 

Male: 42 (60%) 

Female: 28 (40%) 

0.037* Chi-square test 

Neutrophil 69.1 ± 9.3 73.6 ± 11.2 0.009* Independent t-

test 

Serum Albumin 

(g/dL) 

3.51 ± 0.42 3.34 ± 0.49 0.031* Independent t-

test 

NPAR (Neutrophil 

% / Albumin) 

19.75 ± 5.12 22.29 ± 6.18 0.004* Independent t-

test 

CRP (mg/L) 11.8 ± 5.9 13.1 ± 6.6 0.168 Mann–Whitney 

U test 

ESR (mm/hr) 43.8 ± 18.1 39.1 ± 16.2 0.083 Mann–Whitney 

U test 

Disease Duration 

(years) 

5.1 ± 2.3 4.1 ± 1.8 0.014* Independent t-

test 

p-value < 0.05 considered significant. 

Table 1 gives the demographic features. The percent of neutrophils (73.6 ± 11.2 vs. 69.1±  9.3, p = 

0.009), serum albumin levels (3.34±  0.49 vs. 3.51 ± 0.42, p = 0.031) and NPAR values (22.29 ± 6.18 

vs. 19.75 ± 5.12, p = 0.004) were higher in neoplastic patients. Whereas the group with inflammatory 

cases had higher CRP and ESR values (11.8 ±  5.9 mg/L and 43.8 ± 18.1 mm/hr) in comparison with 

neoplastic cases (13.1 ± 6.6 mg/L and 39.1 ±  16.2 mm/hr), the differences were not statistically 

meaningful (p = 0.168 and p = 0.083). Disease duration was higher in the inflammatory group (5.1 ± 

2.3 years than that in the non-inflammatory group (4.1 ± 1.8 years, p = 0.014) 
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Table 2: Association of NPAR with Disease Severity in Inflammatory and Neoplastic Disorders 

Disease Group Severity Level n (%) NPAR (Mean ± 

SD) 

p-value

Inflammatory (n 

= 80) 

Mild (DAS28 < 3.2) 24 (30.0%) 17.81 ± 3.94 
 

 
Moderate (DAS28 3.2–

5.1) 

34 (42.5%) 20.34 ± 4.72 
 

Severe (DAS28 > 5.1) 22 (27.5%) 23.42 ± 5.21 0.001* 

Neoplastic (n = 70) Early Stage (Stage I–II) 29 (41.4%) 19.12 ± 4.88 

Advanced Stage (Stage 

III–IV) 

41 (58.6%) 24.51 ± 5.77 0.0005*

DAS28 (scored based on disease severity) or AJCC (staged based upon disease severity) of the disease. 

ANOVA used to obtain statistical comparison. p < 0.05 taken to be significant. 

Table 2 considers the correlation between NPAR and the severity of disease. Across all patients with 

systemic inflammatory disorders, the NPAR increased in a stepwise manner with the increase of 

severity, 17.81 ±  3.94 in mild (n = 24, 30 %), 20.34 ± 4.72 in moderate (n = 34, 42.5 %) and 23.42 

± 5.21 in severe (n = 22, 27.5 %) (p = 0.001). In a similar manner, in neoplastic patients, advanced-

stage (Stage III-IV) disease patients were associated with significantly greater NPAR values (24.51 

± 5.77; n = 41, 58.6%) in comparison to early-stage (Stage I-II) patients (19.12 ± 4.88; n = 29; 41.4%) 

(p = 0.0005). These results indicate that there is positive relationship between NPAR and disease 

development in both groups. 

Table 3: Diagnostic Accuracy of NPAR for Advanced Disease – ROC Curve Analysis 

Parameter Inflammatory Group Neoplastic Group 

AUC (95% CI) 0.801 (0.712–0.877) 0.842 (0.756–0.911) 

Optimal Cut-off (NPAR) 20.2 21.5 

Sensitivity (%) 79.1 81.4 

Specificity (%) 75.0 76.3 

Youden Index 0.541 0.577 

p-value (AUC significance) 0.0001* 0.00001* 

ROC: Receiver Operating Characteristic; AUC: Area Under Curve. AUC values interpreted as acceptable 

(0.7–0.8) to excellent (0.8–0.9). 
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Table 3 demonstrates the diagnostic accuracy of NPAR when it comes to diagnosis of the advanced 

stages of the disease. The results of ROC analysis showed a good diagnostic capacity of 0.801 AUC 

and 0.842 AUC in inflammatory disorders and neoplasia respectively. When neoplastic patients were 

compared with inflammatory patients the sensitivity and specificity at an optimum NPAR cut-off of 

21.5 and 20.2 respectively was over 75%. NPAR discriminatory capabilities of predicting early and 

advanced stages of the disease are also further evidenced by high values of the Youden index. The 

maximum value of AUC was significant as well (p < 0.001). 

Figure 1 shows a remarkable increase in Neutrophil-to-Albumin Ratio (NPAR) of the neoplastic 

group over inflammatory group revealing a possible use in differentiation of underlying pathology. 

The average of NPAR was 22.29 ± 6.18 and 19.75 ± 5.12 in the neoplastic group and inflammatory 

group respectively (p = 0.004). The value of NPAR was significantly higher in the neoplastic group 

(p = 0.004) which may signify a prognostic role of NPAR. 

 

Figure 1: Comparison of Neutrophil-to-Albumin Ratio (NPAR) group-wise inflammatory (n =80) 

and neoplastic (n = 70) cases. 

A Receiver Operating Characteristic (ROC) curve analysis was applied to each group as a way of 

determining its capability in stratifying the disease. Good diagnostic accuracy was found in both: the 

AUC was 0.801 in the inflammatory group (n = 80) and 0.842 in the neoplastic one (n = 70). With 

optimal sensitivity and specificity of NPAR being higher than 75%, at the age of 20.2 (inflammatory) 

and 21.5 (neoplastic), pointing to the usefulness of NPAR in identifying the later stages of the disease. 
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Figure 2: ROC curves that indicate the diagnostic accuracy of NPAR in predicting the advanced-

stage disease. The AUC of the inflammatory group was 0.801 and 0.842 in the neoplastic one. 

DISCUSSION 

The aim of the current study was to assess the clinical importance of Neutrophil Percentage-to-

Albumin Ratio (NPAR) as a tool to distinguish and prognosticate the inflammatory and neoplastic 

diseases. Our main results showed that high levels of NPAR were found to correlate well with disease 

load and the presence of disease in both inflammatory and neoplastic groups with maximum NPAR 

levels found in those patients with more famously advanced and systemically spreading sickness. 

This confirms NPAR as a potentially relevant early-disease burden marker and disease stratification 

marker as was our hypothesis. 

In the secondary analysis, our findings are consistent with some prior reports published recently that 

support the findings of NPAR as a powerful predictor of poor outcomes with various clinical contexts 
11,12. Specifically, a cohort study with numerous participants found a non-linear connection between 

NPAR and the mortality due to any cause and cardiovascular causes in hypertensive people, implying 

its role in the study of systemic inflammatory load and vascular remodeling 13-16. Likewise, higher 

NPAR has been linked to increased deaths among diabetic or pre-diabetes patients according to 

NHANES data 17. NPAR was also an independent predictor of mortality in the short term in infectious 

diseases, including community-acquired pneumonia with COPD 18. Besides, in neoplastic conditions, 

retrospective study of colorectal cancer indicated that preoperative NPAR was a significant 

independent predictor of poor overall and progression-free survival that confers to the prognostic 

value of NPAR in cancer 19. The findings support our observations, as NPAR application in 

inflammatory and oncologic contexts is even more useful. 
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Though subgroup analysis was not a major part of our study design, explorative comparison between 

the NPAR values in the inflammatory and the neoplastic subgroups showed that the NPAR values 

were mostly higher in the patients with systemic malignancies in comparison to most localized, or 

non-malignant inflammatory diseases 20. This explained by the twofold influence of tumor-initiated 

inflammation and cancer-related hypoalbuminemia that could lead to high NPAR 21. The existing 

literature indicates that the hypoalbuminemia that can be caused by malnutrition or liver failure taken 

together with neutrophilia is a successful predictor of the severity of systemic diseases 22,23. 

Sensitivity analysis and internal checks showed stable relationship between NPAR and the presence 

of disease over a number of strata 24. However, a possible bias related to retrospective nature of data 

collection, single-center nature, and failure to adjust to confounders such as concurrent infection, 

nutritional status, or liver function may have affected NPAR readings 25.  

Although these findings are positive, a number of limitations need to be considered. The cross-

sectional study does not allow causal relations to be inferred, and findings do not indicate trend 

groupings over a period of time. Besides, the experiment was conducted at a single center and a 

confounding nature like nutritional status, hydration and infections at the time were not adjusted. 

Heterogeneity of disease in the inflammatory group and neoplastic also makes bias possible. In 

future, multicentric prospective studies are needed to identify larger and heterogeneous populations. 

Parallel monitoring of serial NPAR and clinical outcomes can give more evidence about the 

prognostic role of the latter. Besides, a comparative analysis with the other composite inflammatory 

markers (e.g., NLR, PLR, SII) will contribute to the determination of its relative utility in various 

disease environments. 

CONCLUSION 

This research shows that the Neutrophil Percentage- to-Albumin Ratio (NPAR) has a possible 

application as an easy-to-perform convenient low-cost biomarker in distinguishing between 

inflammatory and neoplastic diseases. The high NPAR reduced the severity of the disease, which 

means that it was used in both the early diagnosis and prognostic evaluation. Although our results 

have been consistent with evidence emerging in the field, there should be additional prospective, 

multicentric studies to confirm the accuracy of its diagnosis and other related clinical applicability. 

The combination of NPAR with other parameters of inflammation and nutrition could increase its 

predictive potential that would lead to the improvement of risk stratification and management in 

various clinical contexts. 

ACKNOWLEDGEMENT 



Javed et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 
None 

FUNDING 

None 

CONFLICT OF INTEREST 

None 

ETHICAL APPROVAL 

In this study, the Pathology department of a tertiary care Akhtar Saeed hospital Lahore admitted 150 

patients for the evaluation (Ref: AST-2312) from October 2024- December 2024.   

AUTHORS’ CONTRIBUTION 

All authors contributed equally as per ICMJE. 

REFERENCES 

1. Wadood M, Memon A, Salman W, Iftikhar A, Raza F, Ahsan N, et al. Comprehensive 

Insights into the Neutrophil Percentage to Albumin Ratio (NPAR): An Emerging Integrated 

Biomarker for Inflammation and Prognosis: Neutrophil Percentage to Albumin Ratio: 

Emerging Integrated Biomarker for Inflammation. Pak J Health Sci. 2024 Oct 31:5(10): 258-

266. doi: 10.54393/pjhs.v5i10.2401.  

2. Li X, Wu M, Chen M, Liu R, Tao Q, Hu Y, et al. The Association Between Neutrophil‐

Percentage‐to‐Albumin Ratio (NPAR) and Mortality Among Individuals With Cancer: 

Insights From National Health and Nutrition Examination Survey. Cancer Med. 2025 

Jan;14(2):e70527. doi: 10.1002/cam4.70527 

3. Gradel KO. Interpretations of the role of plasma albumin in prognostic indices: a literature 

review. J Clin Med. 2023 Sep 22;12(19):6132. doi:10.3390/jcm12196132 

4. Zhou HH, Tang YL, Xu TH, Cheng B. C-reactive protein: structure, function, regulation, and 

role in clinical diseases. Front Immunol. 2024 Jun 14;15:1425168. 

doi:10.3389/fimmu.2024.1425168 

5. Cristescu L, Tilea I, Iancu DG, Stoica F, Moldovan DA, Capriglione V, et al. Insights into 

the neutrophil-to-lymphocyte ratio and the platelet-to-lymphocyte ratio as predictors for the 

length of stay and readmission in chronic heart failure patients. Diagnostics. 2024 Sep 

23;14(18):2102. doi:10.3390/diagnostics14182102 



Javed et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 

6. Hou H, Xu Y, Chen G, Yao H, Bi F. Prognostic Value of Systemic Inflammation Response 

Index and N-Terminal Pro-B-Type Natriuretic Peptide in Patients with Myocardial Infarction 

with Nonobstructive Coronary Arteries-A Retrospective Study. J Inflamm Res. 2024 Dec 

31:8281-8298. doi:10.2147/JIR.S482596. 

7. Dong K, Zheng Y, Wang Y, Guo Q. Predictive role of neutrophil percentage-to-albumin ratio, 

neutrophil-to-lymphocyte ratio, and systemic immune-inflammation index for mortality in 

patients with MASLD. Sci rep. 2024 Dec 5;14(1):30403. doi:10.1038/s41598-024-80801-8 

8. Mousa N, Salah M, Elbaz S, Elmetwalli A, Elhammady A, Abdelkader E, et al. Neutrophil 

percentage-to-albumin ratio is a new diagnostic marker for spontaneous bacterial peritonitis: 

a prospective multicenter study. Gut Pathog. 2024 Apr 1;16(1):18. doi:10.1186/s13099-024-

00610-2 

9. Özbilgeç S, Akkuş F. Cervical Conization and Systemic Inflammatory Markers: The 

Predictive Value of Neutrophil Percentage to Albumin Ratio (NPAR) to Identify High-Grade 

Cervical Intraepithelial Neoplasia (CIN). J Inflamm Res.. 2025 Dec 31:5343-5353. 

doi:10.2147/JIR.S512991 

10. Pan J, Li J, Gao Y. The value of 7 peripheral blood serum ratios in diagnosis and prediction 

of disease activity of patients within inflammatory bowel disease individuals. Front in Med. 

2023 Apr 5;10:1122005. doi:10.3389/fmed.2023.1122005 

11. Mousa N, Salah M, Elbaz S, Elmetwalli A, Elhammady A, Abdelkader E, et al. Neutrophil 

percentage-to-albumin ratio is a new diagnostic marker for spontaneous bacterial peritonitis: 

a prospective multicenter study. Gut Pathog. 2024 Apr 1;16(1):18. doi: 10.1186/s13099-024-

00610-2. 

12. Zhang H, Wu T, Tian X, Lyu P, Wang J, Cao Y. High Neutrophil Percentage-To-Albumin 

Ratio Can Predict Occurrence of Stroke-Associated Infection. Front Neurol. 2021 Sep 

8;12:705790. doi: 10.3389/fneur.2021.705790. 

13. Wang X, Wang J, Wu S, Ni Q, Chen P. Association Between the Neutrophil Percentage-to-

Albumin Ratio and Outcomes in Cardiac Intensive Care Unit Patients. Int J Gen Med. 2021 

Aug 28;14:4933-4943. doi: 10.2147/IJGM.S32888 

14. Huang X, Zhang Y, Hao W, Wu X, Yang P. The association between neutrophil percentage-

to-albumin ratio and cardiovascular disease: evidence from a cross-sectional study. Front 

Cardiovasc Med. 2025 May 14;12:1557507. doi:10.3389/fcvm.2025.1557507 

15. Zang SW, Long JJ, Wang Y. Neutrophil Percentage to Albumin Ratio as a Predictor for 

Coronary Slow Flow Phenomenon in Patients with Myocardial Ischemia with No Obstructive 

Coronary Arteries. Int J Gen Med. 2024 Aug 14;17:3511-3519. doi: 10.2147/IJGM.S477431.   



Javed et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 

16. Wang R, Tao W, Chen H, Ma T, Cheng X. Investigating nonlinear associations between 

neutrophil percentage to albumin ratio and cardiovascular disease: a nationally representative 

cross-sectional study. Sci Rep. 2024 Oct 9;14(1):23632. doi: 10.1038/s41598-024-75111-y. 

17. Jing Y, Tian B, Deng W, Ren Z, Xu X, Zhang D, et al. The Neutrophil Percentage-to-Albumin 

Ratio as a Biomarker for All-Cause and Diabetes-Cause Mortality Among Diabetes Patients: 

Evidence From the NHANES 1988-2018. J Clin Lab Anal. 2024 Nov;38(21):e25110. doi: 

10.1002/jcla.25110. 

18. Lan CC, Su WL, Yang MC, Chen SY, Wu YK. Predictive role of neutrophil-percentage-to-

albumin, neutrophil-to-lymphocyte and eosinophil-to-lymphocyte ratios for mortality in 

patients with COPD: Evidence from NHANES 2011-2018. Respirology. 2023 

Dec;28(12):1136-1146. doi: 10.1111/resp.14589.  

19. Miyamoto Y, Akiyama T, Kato R, Sawayama H, Ogawa K, Yoshida N, et al. Prognostic 

significance of systemic inflammation indices by K-ras Status in patients with metastatic 

colorectal Cancer. Dis Colon Rectum. 2023 Aug 1;66(8):e809-817. 

doi: 10.1097/DCR.0000000000002392 

20. Tojek K, Banaś W, Czerniak B, Kowalczyk G, Szukay B, Korzycka-Wilińska W, et al.  Total 

blood lymphocyte count as a prognostic factor among unselected inpatients. Adv Med Sci. 

2020 Mar 1;65(1):141-148. doi:10.1016/j.advms.2020.01.001 

21. Ko CA, Fang KH, Tsai MS, Lee YC, Lai CH, Hsu CM, et al. Prognostic Value of Neutrophil 

Percentage-to-Albumin Ratio in Patients with Oral Cavity Cancer. Cancers (Basel). 2022 Oct 

6;14(19):4892. doi: 10.3390/cancers14194892.  

22. Du X, Wei X, Ma L, Liu X, Guo H, Liu Y, et al. Higher levels of neutrophil percentage-to-

albumin ratio predict increased mortality risk in patients with liver cirrhosis: a retrospective 

cohort study. Eur J Gastroenterol Hepatol. 2023 Feb 1;35(2):198-203. doi: 

10.1097/MEG.0000000000002470.  

23. Cucoranu DC, Pop M, Niculescu R, Kosovski IB, Toganel RO, Licu RA, et al. The 

Association of Nonalcoholic Fatty Liver Disease With Neutrophil-to-Lymphocyte Ratio and 

Neutrophil-Percentage-to-Albumin Ratio. Cureus. 2023 Jun 30;15(6):e41197. doi: 

10.7759/cureus.41197.  

24. Yang D, Niu C, Li P, Du X, Zhao M, Jing W. Study of the neutrophil percentage-to-albumin 

ratio as a biomarker for predicting recurrence of first-episode ischemic stroke. J Stroke 

Cerebrovasc Dis. 2024 Jan;33(1):107485. doi: 10.1016/j.jstrokecerebrovasdis.2023.107485.  

25. Hou F, Zhang Q, Zhang W, Xiang C, Zhang G, Wang L, et al. A correlation and prediction 

study of the poor prognosis of high-grade aneurysmal subarachnoid hemorrhage from the 



Javed et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 

neutrophil percentage to albumin ratio. Clin Neurol Neurosurg. 2023 Jul;230:107788. doi: 

10.1016/j.clineuro.2023.107788.    

 

 

 

 

 

 

 

 

The Ziauddin University is on the list of I4OA, I4OC, and JISC. 

This is an open- access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0) 


