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ABSTRACT

Background: The predictor system for acute severe pancreatitis is complex and takes up to 
48 hours to complete. This study aimed to investigate the role of admission hematocrit in 
predicting acute pancreatitis severity. 

Methods: This was an observational study, conducted at Chitwan Medical College where 112 
patients who met the inclusion criteria and were diagnosed with acute pancreatitis were 
examined. The patients were followed for 48 hours by evaluating the admission hematocrit and 
were categorized to have mild to moderately severe pancreatitis or severe pancreatitis according 
to the modified Atlanta criteria. All analyzes were performed using SPSS statistical software, 
version 26. Descriptive and inferential statics, sensitivity and specificity were calculated.

Results: The mean age was 44.72 ± 14.5 years and 70.5% were male. The most common etiology 
was ethanol (52.2%), followed by gallstone disease (26.5%). The prevalence of severe pancreatitis 
in patients in the high-risk group was 88.89%, and the incidence of severe pancreatitis in patients 
in the low-risk group was 10.59%. The detection sensitivity of hematocrit level  >/= 44% for severe 
acute pancreatitis was 72.73%, the specificity of 96.2%, the positive predictive value of 88.89%, 
the negative predictive value of 89.41%, the accuracy of 89.3%, likelihood ratio for positive test 
result of 19.14 and likelihood ratio for negative test result of 0.283. 

Conclusions: Patients with high hematocrit on admission were associated with the occurrence 
of severe acute pancreatitis, so these patients should be considered as a high-risk group for 
development of severe acute pancreatitis and monitored meticulously.
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INTRODUCTION

Acute pancreatitis is a common gastrointestinal disease, 
the incidence of which has increased in recent years, with 
a prevalence of 7.69% in Nepal.1 After the diagnosis of 
pancreatitis is made, the severity of disease and organ failure 
should be evaluated for further treatment.2,3

Various scoring systems combining clinical, laboratory and 
radiographic data have been developed to assess the severity 
of pancreatitis, however, the biggest limitation of these scores 
is that they are often difficult and laborious to calculate in daily 
clinical practice4,5 Therefore, single independent hematological 
prognostic markers have been examined to predict the disease 
severity.6 CRP, BUN, creatinine and hematocrit are good 
options because they are readily available in many centers, are 
inexpensive, and have versatile standards. 

The main aim of this study is to determine the role of admission 
hematocrit in predicting the severity of acute pancreatitis.

METHODS

This was a hospital based observational study conducted from 
July 2023 till December 2023 in department of General Surgery, 
Surgical Gastroenterology unit of Chitwan Medical College, 
Chitwan, Nepal. Using the consecutive sampling technique, 
all patients of both the genders who were 18 years or older 
and admitted to the hospital for acute pancreatitis were 
considered. They were diagnosed according to the revised 
Atlanta criteria within the study period and inclusion required 
them to have given informed written consent. All eligible 
individuals meeting these criteria were included in this study. 
Patients with pancreatic malignancy, immunocompromised 
states, referred cases and pregnant women were excluded. 
Also, patients with traumatic pancreatitis, chronic liver disease, 
chronic kidney disease, and with systemic diseases that affect 
haematocrit estimation were excluded from this study.

Regardless of the etiology, all patients diagnosed with acute 
pancreatitis were admitted and their demographic information 
was recorded in predesigned proforma. Hematocrit level, 
measured at the time of admission, by automated hematology 
analyzer in laboratory of CMCTH was recorded. Patients with 
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hematocrit value <44% were included in low-risk group (HL) and 
> 44% were included in high-risk group (HH) for development 
of severe acute pancreatitis.5 Enrolled patients were treated 
according to the institution’s standard of practice. Diagnostic 
tests and tests to confirm the presence or absence of local and 
systemic complications or organ failure included serum lipase 
or amylase, ultrasonography of abdomen and pelvis, arterial 
blood gas analysis, serum creatinine and CECT abdomen and 
pelvis if complications of acute pancreatitis was suspected.

Patients were followed for 48 hours for the development of any 
local complications, systemic complications or organ failure. 
Patients who did not develop complications or had transient 
organ failure/ transient local or systemic complications as 
per Revised Atlanta criteria were grouped under mild to 
moderately severe acute pancreatitis (MM) and those who 
developed persistent organ failure/ persistent local or systemic 
complications were grouped under severe acute pancreatitis 
group (SP). The end of the survey was the end of 48 hours 
exposure.

All analyzes were performed using SPSS statistical software, 
version 26. Categorical predictor variables were analyzed using χ²  
test. P value < 0.05 was considered statistically significant. Then 
sensitivity and specificity of hematocrit measured at the time of 
admission to predict severe acute pancreatitis were calculated. 

RESULTS

One hundred and twelve patients met the inclusion criteria 
and were included in the study. Mean age of patients with 
acute pancreatitis was 44.72 years (SD: 14.5) (Figure 1).

Figure 1: Distribution of the cases according to the age

Majority of the patients with acute pancreatitis were male 
accounting for 70.5% (Figure 2).

Figure 2: Distribution of the cases according to the gender

Most common etiology for acute pancreatitis was ethanol 
(52.2%) followed by gall stone disease (26.5%) (Table 1).

Table 1: Etiology of acute pancreatitis
Etiology Frequency (%)
Ethanol 59 (52.68)
Gall stone 30 (26.78)
Hypertriglyceridemia 6 (5.36)
Unknown 17 (15.18)

Total of twenty-seven patients (24.1%) were under high-
risk group and out of which twenty-four patients (88.89%) 
developed severe acute pancreatitis, according to revised 
Atlanta criteria. Nine out of eighty-five patients under low-risk 
group developed severe acute pancreatitis (10.59%) (Table 2).	

Patients under high-risk group developed severe pancreatitis 
significantly higher than patients in low risk group (Pearson chi 
square value: 60.449, p value <0.0001). Hence hematocrit level 
at the time of admission was found to be a significant predictor 
of severe acute pancreatitis.

The sensitivity and specificity of hematocrit, measured at the 
time of admission and categorized as <44% and  >/=44% to 
predict the development of acute severe pancreatitis, were 
calculated. The results revealed a sensitivity of 72.3% and a 
specificity of 96.2% (Table 3).

There was no mortality during the study period (within 48 
hours of admission).

DISCUSSION

Early identification of patients at risk for severe acute 
pancreatitis is an important aspect for both current and future 
management.7 Large-cohort studies show that the majority 
of the deaths (40%) occur early in the course of the disease, 
with most occurring within the first 72 hours after admission to 
hospital.8 Hemoconcentration at admission, defined as initial 
hematocrit (<44% or > 44%), reflects intravascular volume 
status, which is closely associated with the tissue perfusion, 
development of organ failure and pancreatic necrosis.4 Earlier 
detection of patients at risk for pancreatic necrosis and organ 
failure can improve their care through immediate intensive 
care unit admission and subsequent management.9 

Acute Pancreatitis is thought to be a result of damage to the 
pancreatic parenchyma causing a local inflammatory response 
that spreads and gets generalized. Studies have shown the 
role of various signaling molecules playing pivotal role in acute 
pancreatitis, such as cytokines and inflammatory mediators.10 
All these factors lead to increase in vascular permeability 
causing intravascular fluid to enter the extravascular space.11,12 
This increased extravascular fluid volume reduces pancreatic 
perfusion pressure leading to microcirculatory changes and 
contributes to pancreatic ischemia and subsequent necrosis.13 
It has been demonstrated that the severity of acute pancreatitis 
may be related to hemoconcentration brought on by this fluid 
loss.
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Table 2: High risk and low risk patients with their severity outcome		

Characteristics
Acute pancreatitis

P value
Severe Pancreatitis (SP) Mild to Moderately severe pancreatitis (MM)

Risk Groups
High risk group (HH) 24 3

<0.0001
Low risk group (HL) 9 76

 
Table 3: Prediction of development of acute severe pancreatitis by admission hematocrit level

Parameter Sensitivity
(%) 

Specificity
(%) 

Positive 
predictive 

value
(%)

Negative 
predictive 

value
(%)

Accuracy
(%)

Likelyhood 
ratio for 
positive 

test result

Likelyhood 
ratio for 

negative test 
result

Hematocrit level measured 
at the time of admission 

(<44%/>44%)
72.73 96.2 88.89 89.41 89.3 19.14 0.283

In the present study, the mean age of the patients with acute 
pancreatitis was 44.72 (SD:14.5) years. Basukala et al, in a 
hospital based research in Kathmandu, in 2023 reported that 
the median age of patients with acute pancreatitis was 42 
years, which is similar to our study.1 This study identified the 
prevalence of acute pancreatitis was higher in men, despite 
research suggesting that the age and sex distribution of the 
condition varies depending on its aetiology.14 Tanweer Karim et 
al in 2020 also showed male predominance in Indian population 
(54.84%).14 Similar finding was given by Dhiraj Yadav et al in 
New York.15 However, Basukala et al showed that female were 
in majority with 52.50% and gall stone being the most common 
cause of acute pancreatitis.1 In our study we found ethanol 
as the most common etiology (52.68%) and gall stone being 
the second most common cause (26.78%). Tanweer Karim et 
al documented gallstone as a most common cause (67.74%) 
followed by ethanol (17.74%).14 According to Steinberg et al., 
the most frequent cause of acute pancreatitis in the US, Asia, 
and the majority of Western Europe is biliary disease.16 
High hematocrit level on admission is associated with pancreatic 
necrosis, organ failure, prolonged hospital stay and the need 
for intensive care.17-19 The cutoff value of hematocrit in these 
studies ranged from 39% to 47%, with 44% being the most 
commonly used.17-19 

Lankisch PG et al reported different cutoff value for men 
(hematocrit >43%) and women (>39.6%).18 In a study by 
Koutroumpakis E et al, hematocrit level of ≥44% at presentation 
was similar to APACHE-II in predicting persistent organ failure 
and was also found to be better at predicting of pancreatic 
necrosis.4 Our study showed the similar result. Hematocrit level 
at the time of admission > 44% was found to be a significant 
predictor of severe acute pancreatitis (Pearson chi square value: 
60.449, p value <0.0001). In our study, a total of twenty-seven 
patients (24.1%) had hematocrit level > 44% (high risk group) at 
admission and twenty four of them (88.89%) developed severe 
acute pancreatitis. Gan SI et al reported the prevalence of high-
risk subgroup to be 37%, and as hematocrit exceeded 44%, the 
risk of severe disease exceeded 50%.19 Gray and Rosenman 
concluded in 1965 that hemoconcentration at presentation was 
a sign of poor prognosis in patients with acute pancreatitis.20 

In contrast, Talamini et al. found no significant difference 
in hematocrit level measured within 24 hours of admission 
between acute pancreatitis survivors and non-survivors.21 
Similarly, hemoconcentration was a poor predictor of severity 
in acute pancreatitis, according to José M. Remes-Troche et al., 
who found that neither its presence nor absence at admission 
was linked to severity, necrosis, or organ failure.22 The reason 
might be that, it was a retrospective study and only 69% of the 
patients had hematocrit measured at 24 hours after admission.
 
In this study, the authors experienced no mortality during the 
study period (within 48 hours of admission). The mortality 
rate among patients with acute pancreatitis in study done by 
Basukala et al was 0.83% during the course of hospital stay.1 
This mortality rate is relatively lower than another study done 
by Banks P et al which reported the overall mortality in acute 
pancreatitis to be approximately 5%.23 

In this study, sensitivity of hematocrit level measured at the time 
of admission to predict severe acute pancreatitis was 72.73%, 
specificity of 96.2%, positive predictive value of 88.89% and 
negative predictive value of 89.41%. Gan SI et al documented 
sensitivity and specificity of hematocrit level <45% and > 45% 
as 71% and 63%, respectively.19 They also documented negative 
predictive value of 96%, which is higher than our study and 
positive predictive value of 26%.19 Lankisch PG et al included a 
hematocrit cutoff value of 43.0% in male patients and 39.6% in 
female patients, resulting in a sensitivity and specificity for the 
diagnosis of necrotizing pancreatitis of 74% and 45% respectively 
with the positive predictive value of 24% and the negative 
predictive value of 88%.18 Brown A et al reported hematocrit 
(<44% or > 44%) as a marker for necrotizing pancreatitis, with a 
sensitivity of 72%, specificity of 83%, positive predictive value of 
68% and the negative predictive value of 85%.24

Accuracy of hematocrit level at admission to predict severe 
acute pancreatitis in our study was 89.3%, likelihood ratio for 
positive test result was 19.14 and likelihood ratio for negative 
test result was 0.283. Lankisch et al, for hematocrit level >43.0% 
for male patients and >39.6% for female patients, calculated 
accuracy of 50%.18 
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According to our findings, the value of hemoconcentration lies 
in its high negative predictive value (89.41%) and high specificity 
(96.2%), which means the absence of hemoconcentration 
usually excludes a suspicion of development of severe acute 
pancreatitis. Hence, a CECT of abdomen may not be required 
to confirm pancreatic necrosis unless the patient fails to 
improve. This conclusion may help to reduce the hospital 
expenditure. In addition, sensitivity of the test is 72.73% in our 
study, indicating that hematocrit level at the time of admission 
can be used as a simple screening tool to predict the severity 
of acute pancreatitis. Probability of developing severe acute 
pancreatitis in a patient with increased hematocrit level is high 
as the positive predictive value is 88.89%. Similarly, likelihood 
of developing severe acute pancreatitis in a patient with raised 
hematocrit level > 44%, according to this study, is 19.14 which 
means, a patient with raised hematocrit level on admission is 
likely to develop severe acute pancreatitis compared to those 
with hematocrit level <44%.

Many of the patients were referred to our hospital with the 
diagnosis of acute pancreatitis after 48 hours of diagnosis. 
These patients were more often of severe acute pancreatitis. 
Therefore in order to avoid the selection bias, these group of 
patients who presented to our hospital with prior diagnosis of 

acute pancreatitis were excluded from the study. This was single 
institute based study conducted in short duration of six months 
with a sample size of 112 patients, so a large multicentric 
study can be conducted to approve the conclusion. The cost 
effectiveness is yet to be compared with other laboratory 
parameters and scoring systems to predict severity of acute 
pancreatitis. 

CONCLUSION

Admission hematocrit level is the preferred clinical marker 
for predicting severe acute pancreatitis based on its accuracy 
and availability. Therefore, it is recommended that patients 
with high hematocrit level at admission should be monitored 
closely for fluid resuscitation, supportive care along with 
other treatments to reduce the complications, morbidity and 
mortality. We also recommend conducting a large multicentre 
study to validate our results and compare the cost effectiveness 
of hematocrit at admission with other scoring systems to 
predict the severity of acute pancreatitis.
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