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ABSTRACT 

Objective: To establish diagnostic precision regarding platelet-lymphocyte ratio for prophesying the severity of acute biliary 
pancreatitis in the early diagnostic phase, taking the Computed Tomography Severity Index as the gold standard. 
Study Design: Cross-sectional validation study. 
Place and Duration of Study: Pakistan Air Force Hospital Mushaf Base, Sargodha Pakistan, Jan to Dec 2023. 
Methodology: Two hundred and twenty-five (n=225) patients diagnosed with acute biliary pancreatitis lying within an age 
bracket of 18-70 years (male and female) were inculcated. Patients having chronic diseases such as chronic pancreatitis, 
diabetes mellitus, cardiovascular diseases, end-stage renal and hepatic diseases, and other causes, e.g., Trauma, Endoscopic 
Retrograde Cholangiopancreatography, (iatrogenic), hypertriglyceridemia, and alcohol, were excluded. All patients were 
treated for acute pancreatitis. Seventy-two hours after admission, all patients underwent a Computed Tomography scan for 
Computed Tomography Severity Index.  
Results: Platelet-lymphocyte ratio supported the diagnosis of severe acute pancreatitis in 99(44.0%) patients. Computed 
Tomography Severity Index findings confirmed severe acute pancreatitis in 93(41.33%) cases. In patients having platelet-
lymphocyte ratio positive, 83 were TP, and 16 were FP. In 126 platelet-lymphocyte ratio-negative patients, 10 were FN, and 
116 were TN (p=0.0001). Overall sensitivity was 89.25%, specificity was 87.88%, Positive and negative predictive values were 
83.84% and 92.06%. The diagnostic precision of platelet-lymphocyte ratio in calculating the severity of acute biliary 
pancreatitis during the early diagnostic stage, taking Computed Tomography Severity Index as the gold standard, was 
88.44%.  
Conclusion: The diagnostic precision of platelet-lymphocyte ratio in forecasting the extent of acute biliary pancreatitis during 
the early diagnostic stage is quite high. 
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INTRODUCTION 

Acute biliary pancreatitis is an inflammatory 
disease involving the pancreas that involves remote 
organs and surrounding tissues.1 It results from the 
exudating fluid that activates proteolytic enzymes in 
the pancreatic interstitium.2 These fluid collections can 
be categorized into pancreatic pseudocyst, walled-off 
pancreatic necrosis (WOPN), and pancreatic abscess. 
Its identification and management in the short and 
long term has been presenting a challenge to treating 
teams.2 Severe acute biliary pancreatitis, being the 
most serious type, is associated with increased 
complications and has a biphasic course. In the initial 
1-2 weeks, systemic inflammatory response syndrome 
occurs. If the systemic inflammatory response 
syndrome becomes severe, it may cause early 

multiorgan dysfunction.3 

Despite diagnostic advancements, acute 
pancreatitis is still a burden in terms of cost and 
mortality.3 Twenty-five out of a hundred patients can 
develop severe acute biliary pancreatitis, having 
complications like pancreatic necrosis leading to end-
organ dysfunction.4 Its prevalence is 25%.2 A high % 
mortality rate of 50% necessitates using an effective 
laboratory tool to predict the extent at early 
presentation.5,6 Multiple clinical and radiological 
scores to forecast the extent and prognosis have 
progressed over time. Authentication and comparison 
of these scores are dwindled by incompatible use of 
lexicon and classifications in terms of severity, 
complications, and prognosis of disease.4 

Multiple extrapolative scores are used in 
inpatient hospital settings to check the extent of acute 
biliary pancreatitis, including Ranson Criteria, 
APACHE-II, and BISAP score.5 However, no scoring 
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system can be used in early phases to detect the extent 
of disease as they lack sensitivity, have a wide range of 
sub-parameters, and are time-consuming.6 Therefore, 
a consensus among clinicians is needed to devise a 
simple, efficient, and cost-effective system to improve 
the mortality and morbidity of this disease. 

Platelet-lymphocyte ratio (PLR) is extracted from 
the blood complete picture, a unique indicator 
showing inflammatory burden combining analytical 
values of the patient's platelets and lymphocytic 
count.7 A study correlated peripheral 
lymphocytopenia with the extent of acute biliary 
pancreatitis.8 Cho et al., stated 229.1 as the optimal cut-
off PLR value with sensitivity and specificity of 70.4% 
and 52.3%, respectively.9 

In Pakistan, many hospitals routinely provide 
platelet and lymphocyte levels in blood complete 
picture (blood CP). Therefore, it is assumed that PLR 
is a practical and pragmatic index for assessing the 
extent of acute biliary pancreatitis at the initial period 
of diagnosis. It is easier to compute, cost-effective, and 
calculated from routinely ordered labs. 

METHODOLOGY 

The cross-sectional validation study was 
performed at the Surgery Department–PAF Hospital 
Mushaf Base, Sargodha Pakistan, from January 2023 to 
December 2023. The sample size was calculated using 
the "Calculator of Sensitivity and Specificity (CPSP)". 
Sensitivity and specificity were taken as 70.4% and 
52.3%, respectively.9 The sample methodology used 
was non-probability consecutive sampling. 

Inclusion Criteria: All the people diagnosed with 
acute pancreatitis have evidence of gallstones on 
ultrasound abdomen, age 18 to 70 years, reporting 
within one day of onset of symptoms. 

Exclusion Criteria:  Encompassed patients diagnosed 
with chronic diseases such as chronic pancreatitis, 
diabetes mellitus, cardiovascular diseases, end-stage 
renal and hepatic diseases, pancreatitis due to other 
causes, e.g., trauma, ERCP (iatrogenic), 
hypertriglyceridemia and alcohol.10 Patients on 
Meropenem and Imipenem, as these antibiotics are 
known to affect leukocyte counts and pregnancy. 
Patients who refused participation in this study were 
also excluded. 

After PAF Hospital Mushaf Base Sargodha Ethics 
and Research Committee approved the study, patients 
were selected from the Emergency Department of PAF 
Hospital Mushaf Base Sargodha according to inclusion 

criteria. After complete history and examination, 
laboratory investigations were ordered upon 
admission, i.e., CBC, liver function tests (LFT), serum 
amylase, serum lipase, and ultrasound abdomen to 
confirm cholelithiasis. All labs and radiology were 
sent to the Pathology and Radiology Departments. 
Patients with levels of serum amylase or lipase (or 
both) greater than thrice the normal value and 
ultrasonographic proof of gallstones were reviewed by 
a surgical specialist to confirm the diagnosis of acute 
biliary pancreatitis. Patients were informed about their 
diagnosis and participation in research, for which 
written informed consent was obtained. Seventy-two 
hours after admission, all patients underwent a CT 
scan for severity index. A consultant radiologist 
performed a CT scan at PAF Hospital Mushaf Base 
Sargodha, where the severity of the scan was reported. 

Data was compiled on a proforma during 
admission, which was subsequently transferred to 
statistical packages for social science version 23:00 for 
statistical analysis. Qualitative variables like gender 
and Computed Tomography Severity Index (CTSI) 
were measured by frequency or percentage. 
Quantitative variables like age, amylase, lipase, and 
PLR were presented as mean±SD. Sensitivity, 
specificity, PPV, and NPV were calculated using 2x2 
table. Receiver Operating Characteristic Curve (ROC) 
and likelihood ratios were computed. The p-value of 
≤0.05 was marked significant. 

RESULTS 

Out of 225 patients, 139(61.78%) were males, 
86(38.22%) were females, and the male-to-female ratio 
was 1.6:1. Patients' age ranged from 18 to 70 years, 
with a mean of 48.32±10.61. The bulk of patients, 
133(59.11%), were between 46 and 70 years. 
 

Table: Diagnostic Accuracy of Platelet-Lymphocyte Ratio 
(PLR)  in Forecasting Severity of Acute Biliary Pancreatitis 
during Early Diagnostic Phase Taking Computed 
Tomography Severity Index (CTSI)  as Gold Standard (n=225) 

Platelet-
Lymphocyte 
Ratio (PLR) 

Computed Tomography Severity 
INDEX (CTSI) 

Positive Negative 

Positive 83 True Positive 16 False Positive 

Negative 10 False Negative 116 True Negative 

 

The mean PLR was 267.22±23.36. PLR supported 
the diagnosis of severe acute pancreatitis in 99(44.0%) 
patients. CTSI findings confirmed severe acute 
pancreatitis in 93(41.33%) cases. In PLR-positive 
subjects, 83 were TP, and 16 were FP. Out of 126 PLR-
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negative patients, 10 were FN, and 116 were TN, as 
depicted in Table. Overall sensitivity, specificity, PPV, 
NPV, and diagnostic precision of PLR for prophesying 
severity of acute pancreatitis during the initial 
diagnostic phase, taking CTSI as the gold standard, 
were 89.25%, 87.88%, 83.84%, 92.06%, and 88.44%, 
respectively. The likelihood ratio of positive and 
negative test results is 7.36 and 0.122, respectively. The 
ROC curve is shown in Figure. 
 

 
Figure: ROC curve (n=225) 
 

DISCUSSION 

PLR  can be acquired from the complete blood 
picture, showing systemic inflammatory response and 
pool projecting standards for patients' thrombocyte 
and lymphocytic count.11,12 PLR is entertained as an 
indicator of inflammation, and platelets are prominent 
troupers in defense against microbes, stimulating 
inflammation followed by tissue repair.13,14 Many 
researchers have laid importance on hematological 
constituents, like NLR and PLR, to calculate the extent 
and prognosis of inflammation, diseases of the 
cardiovascular system, and states of neoplasia.15 
Heightened PLR ratio is highly concomitant with 
inflammatory states and modest prognosis in severe 
acute biliary pancreatitis.16 

This study has been conducted to establish the 
diagnostic precision of PLR in prophesying the extent 
of acute biliary pancreatitis during the early diagnostic 
phase, with the CTSI as the gold standard. PLR 
supported the diagnosis of severe acute biliary 
pancreatitis in 99(44.0%) patients. CTSI findings 
confirmed severe acute pancreatitis in 93(41.33%) 
cases. In PLR-positive patients, 83 were TP, and 16 
were FP. Among 126 PLR-negative patients, 10 were 
FN, whereas 116 were TN (p=0.0001). Total sensitivity 
was 89.25%, specificity was 87.88%, PPV was 83.84%, 
NPV was 92.06%, and diagnostic accuracy in terms of 

PLR for estimating the extent of acute biliary 
pancreatitis through the initial diagnostic stage              
was 88.44%. A study correlated peripheral 
lymphocytopenia with the severity of acute 
pancreatitis.17 One study stated 229.1 as the optimal 
cut-off PLR value with sensitivity and specificity to be 
70.4% and 52.3%, respectively.18 

PLR is an innovative inflammatory indicator that 
can predict different ailment progressions. Demir et al., 
studied the connotation of boosted PLR and mortality 
among people with acute pulmonary edema of 
cardiogenic origin. His study showed that the 
increased PLR group holds more excellent mortality 
ratios.19 Assorted findings indicated PLR to foresee 
outcomes in people with varied inflammatory, 
ischemic, and oncologic conditions. Platelets are 
imperative in hemostasis and immune-inflammatory 
response within the inflammation process.20 Lympho-
cytes stay convoluted in adaptive immunological 
responses.21 Another study showed a significant 
change in the evaluation of severity in acute biliary 
pancreatitis by 48 hours, with a cut-off value equal to 
or greater than 187.22 Sensitivity was 73%, specificity 
was 66%, and accuracy was 70%.22 Zhou et al.,23 
substantiated a cut-off value equal to or greater than 
169.2. PLR predicts the sequelae in acute biliary 
pancreatitis. It is acquirable and cheap, and it can        
be expended with restricted resourcefulness. 
Determining PLR at the time of admission can 
intensify management.24,25 

CONCLUSION 

This study concluded that the diagnostic accuracy of 
Platelet to Lymphocyte Ratio in predicting the extent of 
acute biliary pancreatitis through the initial diagnostic stage 
is reasonably high, which has dramatically improved the 
ability to correct detection of the severity of acute biliary 
pancreatitis. It has also enhanced patient care by guiding 
proper management of patients. Therefore, it is acclaimed 
that Platelet-Lymphocyte Ratio (PLR) for severity in acute 
pancreatitis should be used routinely to accurately detect the 
severity of acute pancreatitis, which will result in 
appropriate provision for these patients to decrease 
morbidity and mortality.  

Conflict of Interest: None. 

Funding Source: None. 

Authors’ Contribution 

Following authors have made substantial contributions to 
the manuscript as under: 

MNBT & RA: Study design, data interpretation, drafting the 
manuscript, critical review, approval of the final version to 
be published. 



PPLLRR  iinn  AAccuuttee  BBiilliiaarryy  PPaannccrreeaattiittiiss 

Pak Armed Forces Med J 2024; 74(6):1653 

HA & SAA: Conception, data analysis, drafting the 
manuscript, approval of the final version to be published. 

MYS & MA: Data acquisition, critical review, approval of the 
final version to be published. 

Authors agree to be accountable for all aspects of the work 
in ensuring that questions related to the accuracy or integrity 
of any part of the work are appropriately investigated and 
resolved. 

REFERENCES 

1. Whitcomb DC. Clinical practice. Acute pancreatitis. N Engl J Med 
2006; 354(20): 2142-2150. 
https://doi.org/10.1056/NEJMcp054958 

2. Jeon TJ, Park JY. Clinical significance of the neutrophil-
lymphocyte ratio as an early predictive marker for adverse 
outcomes in patients with acute pancreatitis. World J 
Gastroenterol 2017; 23(21): 3883-3889. 
https://doi.org/10.3748/wjg.v23.i21.3883 

3. Lankisch PG, Apte M, Banks PA. Acute pancreatitis. Lancet 2015; 
386(9988): 85-96.  
https://doi.org/10.1016/S0140-6736(14)60649-8 

4. Park JY, Jeon TJ, Ha TH, Hwang JT, Sinn DH, Oh TH, et al. 
Bedside index for severity in acute pancreatitis: comparison with 
other scoring systems in predicting severity and organ failure. 
Hepatobiliary Pancreat Dis Int 2013; 12(6): 645-650.  
https://doi.org/10.1016/s1499-3872(13)60101-0 

5. Azab B, Jaglall N, Atallah JP, Lamet A, Raja-Surya V, Farah B, et 
al. Neutrophil-lymphocyte ratio as a predictor of adverse 
outcomes of acute pancreatitis. Pancreatology 2011; 11(4): 445-452.  
https://doi.org/10.1159/000331494 

6. Gao W, Yang HX, Ma CE. The Value of BISAP Score for 
Predicting Mortality and Severity in Acute Pancreatitis: A 
Systematic Review and Meta-Analysis. PLoS One 2015; 10(6): 
e0130412. https://doi.org/10.1371/journal.pone.0130412 

7. Reddy CS, Karimaddela K, Theja P, Prakash GV, Kumar PM. Role 
of platelet to lymphocyte ratio in assessing prognosis in acute 
pancreatitis. Int Surg J 2019; 6(3): 853–856.  

8. Walsh SR, Cook EJ, Goulder F, Justin TA, Keeling NJ. Neutrophil-
lymphocyte ratio as a prognostic factor in colorectal cancer. J Surg 
Oncol 2005; 91(3): 181-184.  
https://doi.org/10.1002/jso.20329 

9. Cho SK, Jung S, Lee KJ, Kim JW. Neutrophil to lymphocyte ratio 
and platelet to lymphocyte ratio can predict the severity of 
gallstone pancreatitis. BMC Gastroenterol 2018; 18(1): 18.  
https://doi.org/10.1186/s12876-018-0748-4 

10. adav J, Yadav SK, Kumar S, Baxla RG, Sinha DK, Bodra P, et al. 
Predicting morbidity and mortality in acute pancreatitis in an 
Indian population: a comparative study of the BISAP score, 
Ranson's score and CT severity index. Gastroenterol Rep 2016; 
4(3): 216-220.  
https://doi.org/10.1093/gastro/gov009 

11. Pal KM, Kasi PM, Tayyeb M, Mosharraf SM, Fatmi Z. Correlates 
of morbidity and mortality in severe necrotizing pancreatitis. 
ISRN Surg 2012: 215193.  
https://doi.org/10.5402/2012/215193 

12. Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson CD, Sarr 
MG, et al; Acute Pancreatitis Classification Working Group. 
Classification of acute pancreatitis--2012: revision of the Atlanta 
classification and definitions by international consensus. Gut 
2013; 62(1): 102-111. https://doi.org/10.1136/gutjnl-2012-302779 

13. Mortelé KJ, Mergo PJ, Taylor HM, Ernst MD, Ros PR. Splenic and 
perisplenic involvement in acute pancreatitis: determination of 
prevalence and morphologic helical CT features. J Comput Assist 
Tomogr 2001; 25(1): 50-54.  
https://doi.org/10.1097/00004728-200101000-00009 

14. Ranson JH. Diagnostic standards for acute pancreatitis. World J 
Surg 1997; 21(2): 136-142.  
https://doi.org/10.1007/s002689900205 

15. Osadnik T, Wasilewski J, Lekston A, Strzelczyk J, Kurek A, 
Gonera M, et al. The platelet-to-lymphocyte ratio as a predictor of 
all-cause mortality in patients with coronary artery disease 
undergoing elective percutaneous coronary intervention and 
stent implantation. J Saudi Heart Assoc 2015; 27(3): 144-151.  
https://doi.org/10.1016/j.jsha.2015.02.004  

16. Stokes KY, Granger DN. Platelets: a critical link between 
inflammation and microvascular dysfunction. J Physiol 2012; 
590(5): 1023-1034.  

17. Thomas MR, Storey RF. The role of platelets in inflammation. 
Thromb Haemost 2015; 114(3): 449- 458.  

18. Klinger MH, Jelkmann W. Role of blood platelets in infection and 
inflammation. J Interferon Cytokine Res 2002; 22(9): 913-922. 

19. Demir M, Duyuler PT, Guray U, Celik MC. Platelet to lymphocyte 
ratio on admission and prognosis in patients with acute 
cardiogenic pulmonary edema. J Emerg Med 2018; 55(4): 465-471. 

20. Taşoğlu İ, Sert D, Colak N, Uzun A, Songur M, Ecevit A. 
Neutrophil-lymphocyte ratio and the platelet-lymphocyte ratio 
predict the limb survival in critical limb ischemia. Clin App 
Thromb Hemost 2013; 20(6): 645-650. 

21. İlhan M, İlhan G, Gök AF, Bademler S, Verit Atmaca F, Ertekin C. 
Evaluation of neutrophil-lymphocyte ratio, platelet-lymphocyte 
ratio and red blood cell distribution width-platelet ratio as early 
predictor of acute pancreatitis in pregnancy. J Matern Fetal 
Neonatal Med 2016; 29(9): 1476-1480.  
https://doi.org/10.3109/14767058.2015.1051026 

22. Silva-Vaz P, Abrantes AM, Morgado-Nunes S, Castelo-Branco M, 
Gouveia A, Botelho MF, et al. Evaluation of Prognostic Factors of 
Severity in Acute Biliary Pancreatitis. Int J Mol Sci 2020; 21(12): 
4300. https://doi.org/10.3390/ijms21124300 

23. Zhou H, Mei X, He X, Lan T, Guo S. Severity stratification and 
prognostic prediction of patients with acute pancreatitis at early 
phase: A retrospective study. Medicine 2019; 98(16): e15275.  
https://doi.org/10.1097/MD.0000000000015275 

24. Kaplan M, Ates I, Oztas E, Yuksel M, Akpinar MY, Coskun O, et 
al. Early predictor of acute pancreatitis: PLRNLR combination. J 
Med Biochem 2018; 37(1). 

25. İlhan M, İlhan G, Gök AF, Bademler S, Verit Atmaca F, Ertekin C. 
Evaluation of neutrophil-lymphocyte ratio, platelet-lymphocyte 
ratio and red blood cell distribution width-platelet ratio as early 
predictor of acute pancreatitis in pregnancy. J Matern Fetal 
Neonatal Med 2016; 29(9): 1476-1480.  
https://doi.org/10.3109/14767058.2015.1051026 

 

 

https://doi.org/10.1056/NEJMcp054958
https://doi.org/10.3748/wjg.v23.i21.3883
https://doi.org/10.1016/S0140-6736(14)60649-8
https://doi.org/10.1016/s1499-3872(13)60101-0
https://doi.org/10.1159/000331494
https://doi.org/10.1371/journal.pone.0130412
https://doi.org/10.1002/jso.20329
https://doi.org/10.1186/s12876-018-0748-4
https://doi.org/10.1093/gastro/gov009
https://doi.org/10.5402/2012/215193
https://doi.org/10.1136/gutjnl-2012-302779
https://doi.org/10.1097/00004728-200101000-00009
https://doi.org/10.1007/s002689900205
https://doi.org/10.1016/j.jsha.2015.02.004
https://doi.org/10.3109/14767058.2015.1051026
https://doi.org/10.3390/ijms21124300
https://doi.org/10.1097/MD.0000000000015275
https://doi.org/10.3109/14767058.2015.1051026

