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Association between acute pancreatitis severity 
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Abstract 
Acute pancreatitis (AP) is an inflammatory disorder associated with a significant mortality rate in its severe form. This study aimed 
to evaluate the association between severity of AP and ABO/Rh blood type. Retrospective chart review was conducted on 
hospitalized patients who met the diagnostic criteria for AP. Data collected included patient demographics, ABO/Rh blood type, 
etiology of pancreatitis, severity based on the Atlanta classification, and hospital length of stay. The proportion of patients who 
experienced severe AP was compared amongst combinations of ABO/Rh blood group. Of the 358 patients included in the study, 
20.9% had non-mild AP. The proportion of patients in each blood group with non-mild AP was as follows: A: 21.1%, B: 21.4%, 
AB: 5.9%, O: 30.9%, Rh+: 22.0%, Rh‐: 14.8%. When comparing across A, B, AB, O and Rh groups separately and in combination, 
there was no statistically significant correlation found between AP severity and ABO/Rh blood type. In this retrospective cohort 
study, no significant association between ABO/Rh blood group and severity of AP was found, suggesting that the inflammatory 
cascade in AP is not directly influenced by blood groups.

Abbreviations: AP = acute pancreatitis, SAP = severe AP.
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1. Introduction
Acute pancreatitis (AP) is a common gastrointestinal condi-
tion in the United States, accounting for more than 300,000 
emergency department visits per year.[1] In the last decade, 
there has been an increase in the number of admissions for 
AP, resulting in costly hospitalizations.[1] AP can have a vari-
able course ranging from mild to moderately severe to severe. 
Severe cases of AP are associated with a mortality rate as high 
as 10% and 30%.[2] Given the high morbidity and mortal-
ity rate, early identification of patients who are at risk for 
developing severe cases of AP is warranted to improve clinical 
outcomes.

Prior studies on clinical factors associated with devel-
oping severe AP have suggested that BMI > 30 and alco-
hol etiology leads to higher number of severe episodes.[3–5] 
Predictors of pancreatitis severity using biochemical param-
eters have also been explored, including CRP and specific 
inflammatory cytokines but the results have been variable 
and inconclusive.[6–8]

Blood group systems are collections of proteins and oligosac-
charides expressed on red blood cells and other tissues.[9] They 
are known to be highly immunogenic and are associated with 
inflammatory conditions. Pancreatic cells express blood type 
antigens which may affect the intensity of the inflammatory 

cascade during AP, potentially playing a role in the development 
of severe AP (SAP). Studies have shown a weak positive correla-
tion between certain blood types and incidence of AP as well as 
risk of chronic pancreatitis, but to our knowledge, no study has 
evaluated its association with severity of AP.[10] The aim of this 
study was to investigate if a correlation between severity of AP 
and blood type exists.

2. Materials and methods

2.1. Patient population

This was a single-center retrospective study conducted at a ter-
tiary teaching hospital. The electronic health record was queried 
for hospitalizations between 2014 and 2022 with admission 
ICD-10 codes for acute pancreatitis. Eligible cases were those 
that met the diagnostic criteria for AP based on the revised 
Atlanta classification and those in whom a blood type was 
obtained. Patients had to have 2 of the following 3 criteria for 
diagnosis: (1) typical abdominal pain for pancreatitis; (2) 3-fold 
increase in serum amylase or lipase; (3) imaging findings con-
sistent with AP.[11] If a patient was hospitalized repeatedly for 
AP, only the first admission was included in the study. Patients 
were excluded if they were missing blood type data, had chronic 
pancreatitis, pancreatic cancer, prior solid organ transplant, or 
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received blood transfusion of a different type within 72 hours 
of admission which could confound the result given the aim of 
the study.

2.2. Data collection

Demographic data was collected, including age at the time of 
admission, gender, race, ABO/Rh blood type. The etiology of 
AP was grouped into alcohol related, gallstone related, or other 
which included post procedural pancreatitis, drug induced, idio-
pathic, and autoimmune pancreatitis. Severity of AP was based 
on the revised Atlanta classification.[11,12] Hospital length of stay 
was also recorded.

2.3. Statistical analysis

To summarize demographic data, categorical variables were pre-
sented as frequencies and continuous variables were presented 
as mean and standard deviation. Multivariate logistic regression 
analysis was conducted using R software to assess for risk fac-
tors for SAP and results were expressed as an odds ratio with a 
95% confidence interval (CI). Chi-square testing was conducted 
using GraphPad software to compare proportions of patients 
with SAP across different blood groups. P ≤ .05 was considered 
statistically significant.

2.4. Ethical considerations

The study was approved by the Institutional Review Board. 
Collected data was anonymized.

3. Results
A total of 358 patients were included in the study with demo-
graphic data summarized in Table 1. The mean age at the time 
of hospitalization was 50.7 years with an average length of 

stay of 5.77 days. The cohort was predominantly Caucasian 
(48%) with even gender distribution. Among the blood types, 
type A (35.8%) and type O (45.0%) were most common as 
well as Rh+ status (84.9%). The distribution of etiology of 
acute pancreatitis was biliary (36.6%), alcohol (21.5%), and 
other (41.9%).

Acute pancreatitis severity was divided into 2 groups: mild vs 
non-mild AP which included both moderately severe and severe 
cases of pancreatitis based on the Atlanta classification. Of the 
358 patients in this cohort, 283 (79.1%) had mild AP and 75 
(20.9%) had non-mild AP. The proportion of patients in each 
blood group with non-mild AP was as follows: A: 21.1%, B: 
21.4%, AB: 5.9%, O: 30.9%, Rh+: 22.0%, Rh‐: 14.8%. Using 
multivariate logistic regression analysis to exclude confounding 
variables from collected data, comparison between non-O blood 
type and O blood type, as well as between Rh+ and Rh‐ status 
showed no significant correlation with non-mild-AP (Table 2). 
The notable variable in this study that was associated with more 
severe cases of AP included male gender (Table 2). Combination 
of ABO blood type and Rh status was also evaluated using chi-
square analysis, and there was no statistically significant cor-
relation found between severe cases of pancreatitis and ABO/Rh 
combinations (Fig. 1; P = .36).

4. Discussion
The current consensus is that identifying SAP early is critical 
to providing more aggressive treatment and improve patient 
outcomes. Predicting severity of AP was first suggested in 1974 
by John Ranson, who developed the Ranson score to identify 
patients who might benefit from early surgical intervention.[13] 
Since then, many scoring systems, including the BISAP, MGS, 
and APACHE II scores which combine laboratory and clinical 
findings have been introduced but no official consensus has rec-
ommended one over the others.[14] Select criteria in these scores 
were adopted by a panel of experts to develop the Atlanta cri-
teria, which was recently adopted as the best method to date to 
predict SAP given its consistent performance in many clinical 
scenarios worldwide.[11,12] The Atlanta criteria bases its predic-
tion on the presence of persistent organ failure based on renal, 
respiratory, or cardiovascular parameters and localized com-
plications of acute pancreatitis such as necrosis or pseudocyst 
formation.[11,12] On the other hand, relying on any single or com-
bination of biochemical markers on admission to risk stratify 
AP patients has not been consistently agreed upon. Studies have 
found laboratory markers predicting SAP to include admis-
sion hematocrit and IL-6.[15,16] Other studies suggest measur-
ing markers that activate trypsinogen since trypsin is one of 
the main drivers of the inflammatory process in AP.[17,18] These 
include trypsin activation peptide and carboxypeptidase B acti-
vation peptide. Other clinical factors that have been linked with 
severity of AP include smoking status, pancreatic necrosis, obe-
sity, and bacteremia.[19]

Blood group has been associated with proinflammatory 
and neoplastic states. Patients with non-O blood groups have 
approximately a 2-fold increased risk of developing venous 
thromboembolism, with the B allele also associated with an 
increased risk of stroke.[20] In Caucasian patients with sep-
sis or trauma, those with blood type A have increased risk 
of developing acute respiratory distress syndrome.[21] These 
associations stem from the idea that ABO antigens are mod-
ifiers of glycoproteins, among which include von Willebrand 
factor. Differential alteration of oligosaccharide chains on von 
Willebrand factor can alter its metabolism leading to its per-
sistent circulation and a proinflammatory, hypercoagulable 
state.[22,23] In the context of pancreatic disease, blood group has 
been associated with pancreatic cancer. In Wolpin et al, analysis 
of blood groups in 2 large cohorts of men and women revealed 
that non-O blood type was statistically significantly associated 

Table 1

Patient demographics.

Variable # of patients Frequency

Age (yrs) ± SD 50.7 ± 18.7
Gender
 � Male 163 45.5%
 � Female 195 54.5%
Race
 � Caucasian 172 48.0%
 � African American 65 18.2%
 � Hispanic/Latino 72 20.1%
 � Other 49 13.7%
Blood group
 � A 128 35.8%
 � B 51 14.2%
 � AB 18 5.0%
 � O 161 45.0%
Rh blood type
 � Positive 304 84.9%
 � Negative 54 15.1%
Cause
 � Biliary 131 36.6%
 � Alcohol 77 21.5%
 � Other 150 41.9%
Atlanta classification
 � Mild 283 79.1%
 � Moderately severe (MS) 65 18.1%
 � Severe (S) 10 2.8%
Length of stay (days) ± SD 5.77 ± 7.60
Total # of patients 358
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with a 17% increased risk of pancreatic cancer, however, the 
mechanistic links are unclear.[24] On other hand, with relation 
to chronic pancreatitis, Greer et al did not find an association 
between blood groups A, AB, or B and the development of 
chronic pancreatitis.[10]

Literature examining association between blood groups and 
acute pancreatitis is limited. Guler et al examined blood groups 
and its association with mortality secondary to AP.[25] This study 
suggested that blood group O was associated with a higher mor-
tality rate (8.3%) compared to A (3.3%) and B (4.1%), how-
ever, the study did not control for other prognostic factors such 
as comorbidities and severity of the AP episode itself. Separately, 
an epidemiological study from China evaluating correlative fac-
tors in hospitalized patients with acute pancreatitis found that 
in the subgroup with SAP, there was an increased proportion of 
patients with AB and B blood type, however this study did not 

control for the baseline distribution of patients with each blood 
type.[26]

Given the above-mentioned evidence, we hypothesized that 
ABO antigens play a role in the severity of the inflammatory 
reaction in AP. At the molecular level, blood group antigens are 
distributed in different areas of the pancreas. One of the only 
tissue antigen studies examining the distribution of blood group 
antigens in the adult pancreas showed that A and B antigens were 
expressed in the cytoplasm of acinar cells, rather than on the sur-
face.[27] During AP, intracellular activation of pancreatic zymogens 
results in autodigestion of the acinar cells leading to exposure of 
intracellular antigens that ultimately lead to the release of inflam-
matory mediators.[28] Therefore, a logical deduction is that the 
release of these intracellular antigens during AP would lead to a 
more intense inflammatory state and as a consequence, to a more 
severe disease. However, our results suggest that the activation of 

Table 2 

Multivariable logistic regression for acute pancreatitis severity. 

Variables Odds ratio (OR) P-value 95% Confidence interval (CI)

Age 0.99 .61 0.98–1.01
Male gender 2.06 .0076* 1.22–3.53
Race 0.76 .33 0.43–1.32
 � Caucasian
 � Non-caucasian
Blood type 1.18 .54 0.70–1.99
 � Non-O type (A, B, and AB)
 � O type
Rh blood type 0.62 .26 0.25–1.36
 � Positive
 � Negative
Cause 0.80 .41 0.46–1.36
 � Biliary
 � Alcohol
 � Other
Length of stay (LOS) ≥ 3 days 2.24 .033* 1.10–4.98

* indicates P-value <.05.

Figure 1.  Depicts acute pancreatitis severity stratified by ABO/Rh blood type combination with number of patients per category included on the graph. Chi-
square analysis showed no significant association between ABO/Rh blood type combinations and acute pancreatitis severity (P = .36). MS = moderately severe, 
S = severe, + = Rh positive, ‐ = Rh negative.
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the intracellular inflammatory cascade in AP is not directly influ-
enced by intracellular blood group antigens.

Limitations of our study include its retrospective nature and 
lack of information on patients who did not get their blood 
typed. Given the fewer number of patients in the severe pan-
creatitis group, moderately severe AP was grouped with severe 
AP cases in this study. These limitations may have led to under-
powering of the study to detect an association between bloody 
group and severity of AP. Nonetheless, to our knowledge, this 
is the first study to investigate if a correlation between blood 
groups and severity of acute pancreatitis exists. Our findings 
could be used as background information for future studies that 
should include larger cohorts of patients.

In conclusion, our study found no significant association 
between blood group and severity of AP. Although blood group 
antigens have been associated with other inflammatory condi-
tions, it does not appear directly involved in the inflammatory 
process of acute pancreatitis.
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