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Abstract 

Background: The clinical Prognosis in acute pancreatitis is actually based upon clinical and 
imagistic scores that are  

Methods: we included in our study a series of 314 patients with acute A.P. admitted in our 
department in a period of 6 years, that have been completely investigated and monitored during their 
hospital admission. CECT was performed in all cases with severe and moderate severe clinical evolution, 
according to the definitions from the revision of Atlanta  criteria in 2013. In all patients, the lymphocyte-
monocyte ration was calculated using data from the first complete blood counts CBC). Correlations with 
severity of the A.P., development of M.O.D.S. and local complications (CECT Balthazar scores C,D,E) were  
looked for using statistic tests.  

Results: The lymphocyte-monocyte ratio mean displayed lower values in cases of severe form of 
acute pancreatitis compared with a mild severe acute pancreatitis and mild acute pancreatitis (2.49 vs 2.69 
vs 3.77). The value of lymphocyte-monocyte ratio mean varied proportionally according with the extension of 
the local inflammation process. During the first 72 hours following presentation lymphocyte-monocyte ratio in 
patients with organ failure was lower than for patients without organ failure. 

Conclusion: The lymphocyte-monocyte ratio can be used as a simple method to identify severe 
evolution of acute pancreatitis next to the other already consensual clinico-imagistic scores.  
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Introduction 

Acute pancreatitis is characterized by an intense 

inflammatory response [1,2,3], a consequence of the 

imbalance between anti-inflammatory mechanisms and pro-

inflammatory mediators [4,5]. 

The incidence of acute pancreatitis in Europe 

ranges from 4.6 to 100 per 100000 population, with the 

highest incidence in Northern European countries [6]. The 

most common risk factors for acute pancreatitis are alcohol 

and gallstones. They are associated with a mortality rate of 

1-5% [7]. 

Acute pancreatitis (AP) was classified as mild 

acute pancreatitis (MAP), moderate severe acute pancreatitis 

(MSAP) and severe acute pancreatitis (SAP) according with 

the 2013 revision of Atlanta classification [8]. 

SAP has persistent organ failure for more than 48h 

(single or multiple organ failure). 

MSAP has organ failure that resolves within 48h 

(transient organ failure) and/or local or systemic 

complications with persistent organ failure and/or 

exacerbation of comorbid diseases. 

MAP has no organ failure, no local or systemic 

complications and it generally resolves in the first week. 

Local complications may be one of the following: 

acute necrotic collection, acute peripancreatic fluid 

collection, pleural effusion, pancreatic pseudocyst and other. 

Organ failure consists in failure of one of the 3 

main organs: cardiac, respiratory, renal, and other organ 

systems (neurological, hepatic, hematological, etc.). 

In 35% of patients have severe evolution, with 

40% having comorbid diseases and being followed up by 

death. 

The importance of knowing the evolution and the prognosis 

is crucial for treatment of AP.  The presence of a systemic 

inflammatory response is associated with poor survival.  
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Current clinical (Ranson score, APACHE II score, 

Balthazar score, Glasgow score, BISAP score) and imaging 

(abdominal radiography on empty, abdominal ultrasound, 

computer tomography) severity scores are used to foreseen 

which cases take a severe turn in their clinical course and 

require complex inten 

sive care treatment and also to orientate upon 

prognosis of the patient. However, AP is a complex 

pathophysiological process, incomplete characterized 

prognostically by the current scores, which is why there is a 

permanent seek for other criteria for severity and prognosis. 

The lymphocyte to monocyte ratio (LMR) is a 

parameter that hasn't been thoroughly studied. So far it has 

been used in myocardial infarction and onco-hematology for 

early prediction and in neoplastic diseases to predict the 

evolution [9-11].  

LMR may be used to assess the inflammatory 

condition for assessing and prognosis of a patient suspected 

of having acute pancreatitis [12,13] and this is the aim of 

this study. 

 

Material and methods 

The data was collected from the patients that were 

hospitalized in Ist Surgery Clinic of County University 

Hospital Craiova with acute pancreatitis based on diagnostic 

criteria according to the Atlanta classification and the 

revision of Atlanta classification. The years included in the 

study were from 2013 to 2019. The data was collected from 

the observation dossiers and included: year of admission, 

demographic data (environment, age, sex), laboratory data 

(complete blood count with lymphocyte and monocyte), 

Contrast enhanced computer tomography (CECT) reports, 

Balthazar score and severity clinical scores at admission and 

after 48h. 

A diagnosis of AP required at least two of the 

three criteria: (1) prolonged abdominal pain characteristic of 

AP, (2) threefold elevation of serum amylase and/or lipase 

levels above the normal range, and (3) characteristic 

findings of AP on abdominal ultrasonography and/or CT 

scan. 

LMR was calculated at admission and evolution 

curves were made. 

We used the 2013 revised Atlanta classification to 

classify the cases of AP in mild acute pancreatitis (MAP), 

moderate severe acute pancreatitis (MSAP) and severe acute 

pancreatitis (SAP). 

LMR was determined for MAP, MSAP and SAP. 

We also grouped the cases in two subgroups: with 

organ failure (transient of persistent) and cases without 

organ failure. 

The data from 276 patients was collected and 

included in the Microsoft Excel 2010 version database as 

complete as possible. Statistical analysis of the results was 

performed using MedCalc 11.5.1.0, using independent 

samples t-tests, the calculation of risk factors and calculation 

of statistical significance. We considered a p-value of <0.05 

to be statistically significant. Each participant in the study 

signed an informed consent after being provided with an 

explanation of the study. The study was conducted in 

accordance with the ethical principles. The study design was 

approved by the Ethics Committee of the University of 

Medicine and Pharmacy of Craiova, Romania. 

 

Results 

The study by sex distribution of acute pancreatitis 

confirms a higher incidence (54%) of acute pancreatitis in 

males, having a male/female ratio of 1.16/1 (Figure 1). 

 
Figure 1. Distribution by sex 

 

The majority of the patients (51%) lived in rural 

area compared with 49% that lived in urban area (Figure 2). 

 
Figure 2. Cases by living area 

 

Regarding the incidence of AP in the five-year 

study, it varied by year, with a tendency to decrease. In our 

study, AP accounted for 16% of all hospitalized patients. 

The most common comorbidity was 

cardiovascular disease, followed up closely by diabetes, that 

affected 15%. Complications and comorbidities have 

occurred at 18% of patients: anticoagulant treatment, platelet 

antiaggregant treatment, oral cancer, discharge on request, 

pancreatic fistula, leaving the hospital without the agreement 

of the medical staff and death. 

Contrast enhanced computer tomography (CECT) 

scan at admission was performed only for 39% of patients, 

either in cases in which the criteria of threefold increase of 

amylase/lipase level was not met at the emergency 

presentation, but the patient was suspicioned to have acute 

pancreatitis. Balthazar score and CECT severity index score 

were taken into account only for patients in which the scan 

was performed after 4 days from the onset of acute 

pancreatitis.  
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A Balthazar A was met in 19% of patients, 

Balthazar B in 24% of patients, Balthazar C in 22% of 

patients, Balthazar D in 15% of patients and Balthazar E in 

20% of patients (Figure 3). 

 

Figure 3. Cases by Balthazar score 

 

Sixty-seven % of patients had CT criteria for 

Balthazar C, D, E. 

In Table 1 there are displayed the number of 

patients classified with A, B, C, D, and E Balthazar scores 

and the mean and standard deviation for the LMR for each 

of the cases.  

When we compared statistically, the LMR values 

for Balthazar A (4.31 +/- 5.75) with and Balthazar B (4.05 

+/- 6.05) the difference was not significant - p=0.07. 

Also, values for Balthazar B group compared with 

Balthazar C group (3.81 +/- 5.30) didn’t reach a statistically 

significant difference - p=0.3 

However, when LMR values for Balthazar C 

group was compared with Balthazar D group (3.70 +/- 3.01), 

the results showed a statistically significant difference - 

p<0.001 and also the difference between Balthazar E group 

(2.36 +/- 2.08) and Balthazar D group -p= 0.011. 

These results indicate that the differences in LMR 

were more significant between Balthazar D and C, and also 

Balthazar E and D, corresponding higher local inflammatory 

changes of the local inflammation process (Table 1). 

Table 1. LMR in relation with the Balthazar score 

 

 

 

 

According with the revised Atlanta 2013 

classification 197 patients had mild acute pancreatitis, 63 

patients had moderate severe acute pancreatitis and 16 

patients had acute pancreatitis (Table 2).  

Table 2. LMR mild acute pancreatitis vs moderate severe acute pancreatitis vs severe acute pancreatitis 

Severity score No LMR 

Mean 

Std. 

Deviation 

MAP 

MSAP 

SAP 

197 3.774466 5.3147210 

63 2.698594 2.4260916 

16 2.494923 2.5548650 

 

 

 

 

NLR Balthazar A Balthazar B Balthazar C  Balthazar D Balthazar E 

Patient No 49 68 61  44 54 

Arithmetic mean 4.3185 4.0546 3.8168  3.7062 2.3696 

95% CI for the mean 2.6641 to 5.

9729 

2.5892 to 5.5200 2.4577 to 5.1759  2.7885 to 4.6238 1.7993 to 2.9399 

Variance 33.1750 36.6506 28.1604  9.1103 4.3653 

Standard deviation 5.7598 6.0540 5.3066  3.0183 2.0893 

Standard error of the me

an 

0.8228 0.7342 0.6794  0.4550 0.2843 
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The mean LMR for SAP was 2.49 (Table 2). We 

determined a cut-off value of 1.77 with a sensitivity of 50% 

and specificity of 34%, with a surface over the Receiver 

Operating Characteristic (ROC) of 0.378 [0.218-0.577] 

(p=0.152); (Figure 4). 

 

Figure 4. ROC for LMR mean value of SAP 

 

Figure 5. ROC for LMR mean value of MSAP 

 

The mean LMR for MSAP was 2.69 (Table 2). 

We determined a cut-off value of 1.77 with a sensitivity 

of 47.6% and specificity of 38%, with a surface over the 

Receiver Operating Characteristic (ROC) of 0.407 

[0.324-0.490] (p=0.026); (Figure 5). 

 

 

The LMR mean displayed lower values in cases 

of SAP compared with a MSAP and MAP (2.49 vs 2.69 

vs 3.77); (Table 2). 

We also have divided the cases in two 

subgroups: cases without organ failure (group A) and 

cases that resulted with organ failure (group B). We 

examined the differences in the LMRs between the two 

groups in the first 72 hours following presentation (Figure 

6). All measurements for LMR 1, LMR 2, and LMR 3 were 

significantly higher in the group of patients without organ 

failure than in the group of patients with organ failure (3.62, 

3.30 and 3.70 vs 1.78, 1.46 and 0.77, respectively). 

Although the group without organ failure demonstrated the 

highest LMR with a gradual decrease after 48h of 

hospitalization, then after 72h it increased (postoperative 

and/or post medical treatment), while the group with organ 

failure demonstrated the lowest LMR with a gradual 

decrease in a period of 72h after hospitalization (Table 3); 

(Figure 6). 

Discussion 

Severity of the acute pancreatitis and prognosis of 

the case are very impalpable criteria and severity scales are 

perfectible. 

Mild acute pancreatitis was found to be more 

common compared with severe acute pancreatitis 

according to the clinical course and CT scan. 

Although imaging investigations are more 

available nowadays than 10 years ago, a criteria based upon 

clinical and laboratory data are more easy to obtain and 

possible in all cases, especially in those in which, due to 

increase in blood urea and creatinine, the CT contrast 

enhanced i.v. scan is not possible.

In AP, inflammation propagates and promotes 

tissue destruction via activation of a cascade of 

inflammatory cytokines, proteolytic enzymes and oxygen-

free radicals [14,15]. Neutrophils, lymphocytes and 

monocytes are the three main types of white cell counts 

(WCC). Lymphopaenia has been reported to have 

independent prognostic value for some diseases [16-19], 

including AP. Monocytes produce various cytokines and 

inflammatory mediators that further amplify inflammatory 

cell recruitment into the pancreas as well as distant organs 

such as the lung [20]. 
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Table 3. LMR changes in the two groups during the first 72 h 

  
N Mean Std. 

Deviation 

Std. Error 

Mean 

LMR 1 (24h) 

Group 

A 
284 3.623210 4.7550167 .2821583 

Group 

B 
30 1.780089 1.1474943 .2095028 

LMR 2 (48h) 

Group 

A 
46 3.307567 2.4093533 .3552398 

Group 

B 
9 1.463668 1.0427456 .3475819 

LMR 3 (72h) 

Group 

A 
29 3.700753 2.1789191 .4046151 

Group 

B 
5 .775672 .1081812 .0483801 

 

 

 

 

 

 
Figure 6. LMR changes in the two groups during the first 72 h following presentation 
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Patients with acute pancreatitis Balthazar A had a 

much higher lymphocyte-monocyte ratio (LMR) compared 

with patients with acute pancreatitis Balthazar B. LMR 

mean value in patients with AP Balthazar B was much 

higher than that of Balthazar C patients. The mean value for 

LMR for Balthazar C AP patients was much higher than that 

of Balthazar D patients. Acute pancreatitis Balthazar D had 

a higher LMR mean value than that of Balthazar E acute 

pancreatitis patients. 

Actual laboratory and clinical scores for AP 

severity are useful tools for clinicians and were validated 

both by studies and time. We are not trying to replace them 

with the LMR but to add this parameter to already available 

severity scales.  

Platelet to lymphocyte ratio and neutrophil to 

lymphocyte ratio have already been studied in acute 

pancreatitis, while lymphocyte to monocyte ratio not yet. 

Numerous studies have suggested that LMR is an 

independent prognostic factor for various diseases and 

conditions, such as cancer, cardiovascular diseases and 

onco-hematology [9-13].  

The LMR mean displayed lower values in cases of 

severe form of acute pancreatitis compared with a mild 

severe acute pancreatitis and mild acute pancreatitis (2.49 vs 

2.69 vs 3.77). The value of LMR mean varied proportionally 

according with the extension of the local inflammation 

process. During the first 72 hours following presentation 

LMR in patients with organ failure was lower than for 

patients without organ failure. The lymphocyte to monocyte 

ratio displayed lower values in cases of severe form of acute 

pancreatitis and was consistent with the study of Li Y et al 

[21]. LMR can also be combine with serum creatinine and 

serum urokinase as an indicator for the severity of AP 

[22,23]. Acute pancreatitis and the inflammation of the 

pancreas can be associated with an elevated risk for 

developing pancreatic cancer [24,25]. 

So far, our study showed that the LMR could be a 

predictor for severe cases of AP and use in conjunction with 

present clinico-biological severity scales to assess the 

severity of the acute pancreatitis very early after the onset of 

the disease.  

 

Conclusion 
The lymphocyte-monocyte ratio can be used as a 

simple method to identify severe evolution of acute 

pancreatitis next to the other already consensual clinico-

imagistic scores.  

Current clinico-imagistic scores still remain the 

most important and known, but lymphocyte-monocyte ratio 

may be taken into consideration until further validation by 

studies. A larger prospective study is needed to validate the 

results. 

Abbreviations 

AP=acute pancreatitis; Contrast Enhanced 

Computer tomography=CECT; mild acute 

pancreatitis=MAP; moderate severe acute 

pancreatitis=MSAP; severe acute pancreatitis=SAP; 

LMR=lymphocyte-monocyte ratio. 
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