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Background: Acute pancreatitis (AP) and metabolic syndrome (MetS) are common clinical
problems with serious complications and high cost of treatment. The relationship between MetS and
severity of AP is unknown, and because there are very few published articles, further studies had
been recommended. Therefore, we designed this study to estimate the association between MetS
and its components with AP severity.

Patients and Methods: In this prospective analytical cross-sectional study, all AP patients
who referred to two referral hospitals affiliated with Shiraz University of Medical Sciences
between 2016 and 2019 were evaluated. The diagnosis of MetS syndrome as well as follow-up of
patients for evaluation of severity and outcome of AP was performed in all enrolled patients.
National Cholesterol Education Program Adult Treatment Panel 111 (NCEP/ATP-III) was used
for diagnosis of MetS. Bedside Index for Severity in Acute Pancreatitis (BISAP) and revised
Atlanta classification (RAC) were used to estimate the severity of AP. Finally, the association
between MetS syndrome and its components at different AP severities was compared.
Results: Of the 214 patients referred to our center, a total of 76 patients with AP were included in
this study. Of the included patients, 40 (52.6%) were male and 36 (47.4%) were female. Frequency
of patients in Mets and non-MetS groups was 34 (44.74%) and 42 (55.26%), respectively. The
gender and mean age difference between Mets and non-MetS groups were not statistically
significant. According to Mets groups, 25 (73.5%) and 9 (26.5%) AP patients with MetS had
BISAP score of 0-2 and 3-5, respectively. BISAP score in MetS group was significantly higher than
non-MetS group (P = 0.022). Overall, 20 (58.8%), 11 (32.4%), and 3 (8.8%) of AP patients with
MetS had mild, moderately severe, and severe AP based on RAC, respectively. Severe RAC was
significantly higher in the MetS group than in the non-MetS group (P = 0.029). The frequency of
complications in MetS group was significantly higher than in non-MetS group (P= 0.008). The
length of hospital stay was also significantly higher in the MetS group than in the non-MetS group
(P=0.001). Overall, three patients died, two of whom had MetS and all had severe RAC and BISAP
3-5. Waist circumference, fasting blood sugar, and triglyceride were significantly higher in the
severe and moderately severe types of AP group than in the mild AP group, according to RAC.
Although, mean of all components of MetS except HDL-cholesterol were higher in BISAP of 3-5
group than BISAP of 0-2 group, the difference was only significant in waist circumference.
Conclusion: The present study showed that there was a significant association between the rate of
MetS and its components including waist circumference, hyperglycemia and hypertriglyceridemia
with increasing AP severity. This study showed that the incidence of more severe AP in patients
with MetS is much higher than in patients without MetS. We recommend that the new studies with
larger sample sizes are conducted with careful consideration of confounding factors to investigate
the relationship between the severity of MetS and AP as well as the effect of MetS treatment on the
nature of AP.

Keywords: acute pancreatitis, metabolic syndrome, Bedside Index of Severity in Acute
Pancreatitis, BISAP, revised Atlanta classification, severity
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Introduction

Acute pancreatitis (AP) is a common clinical problem with
high costs of treatment caused by pancreatic inflammation
and can lead to complications or multi-organ involvement.
AP is defined by severe abdominal pain, elevated serum
lipase or amylase, and characteristic AP findings in ima-
ging. The most common causes of AP in adults are alcohol
and gallstones. Most cases of acute pancreatitis are mild
and self-limiting, but severe AP has high mortality and
early detection is particularly important for proper
management.'~

Different types of severity scoring systems have been
developed to detect severe AP. The Bedside Index for
Severity in Acute Pancreatitis (BISAP) is a simple scoring
system that predicts the severity of disease.>® Revised
Atlanta classification (RAC) is another clinical and radi-
ological classification to estimate the severity of AP that
organ failure and local or systemic complications are used
for this type of classification.””

Metabolic syndrome (MetS) as a common problem is
the combination of metabolic abnormalities including cen-
tral obesity, hyperglycemia, hypertriglyceridemia, high-
density lipoprotein cholesterol (HDL-C), and hypertension.
MetS is associated with increased mortality and morbidity
but lifestyle modifications and some medication can reverse
metabolic risk factors.'%!!

Most studies have suggested that obesity has a negative
effect on the AP process, but relationship between MetS
and severity of AP is unclear, and there is a paucity of
literature about this issue.'*'* On the other hand, the high
prevalence and cost of MetS and AP provides important
conditions in which further studies are needed.'*'*'?
Therefore, we designed this study to estimate the associa-
tion between MetS and its components with severity of AP
in southern Iran.

Patients and Methods

Participants

A prospective observational study was performed at two
referral hospitals affiliated with Shiraz University of
Medical Sciences between 2016 and 2019. Patients pre-
senting with AP were admitted to these hospitals and were
thoroughly evaluated. Exclusion criteria as conditions that
could act as confounders for our variables were the history
of recurrence of AP, other pancreatic disorders (eg chronic
pancreatitis, pancreatic mass or cyst, and previous pan-
creatic surgery or trauma), pregnancy, known case of

malignancy, illicit drug abusers, and non-cooperative
patients. All eligible patients were followed for severity
and outcome of AP.

Diagnosis of AP and MetS syndrome as well as follow-
up of patients and evaluation of AP severity was per-
formed by a gastroenterologist for three months. Various
necessary variables including sex, age, weight, height,
laboratory data were collected and recorded in the check-
list. Finally, the association between MetS syndrome and
its components at different AP severities was compared.
The primary endpoints were association between the pre-
sence of MetS and severity of AP, complications of AP,
length of hospital stay, and mortality. Secondary endpoints
were association between metabolic syndrome compo-
nents and severity of AP.

Ethical Approval/Statement

The study was conducted after the Helsinki Ethics
Declaration in Medical Research and approved by the
Ethics Committee of Shiraz University of Medical
Sciences (95-01-01-11662). Written informed consent
was obtained from all patients for medical examination
before starting the study.

Definitions
AP was defined as presence 2 of the following three
criteria: abdominal pain suggestive of AP; serum lipase
or amylase levels 3 or more times normal; and character-
istic findings of AP on imaging (trans-abdominal ultra-
sound, computed tomography, or magnetic resonance).'*
National Cholesterol Education Program Adult
Treatment Panel 111 (NCEP/ATP-III) was used for diagnosis
of MetS.""'® Metabolic syndrome was defined according to
NCEP/ATP-III criteria by the presence of at least three of the
following metabolic abnormalities: waist circumference
>102 and >88 cm in men and women, triglyceride
>150 mg/dL, high-density lipoprotein cholesterol (HDL-C)
<40 and <50 mg/dL in men and women, blood pressure
>130/85 mmHg; and fasting blood sugar >100 mg/dL.

Severity of Acute Pancreatitis

BISAP score” and RAC*”® were calculated from data col-
lected to define severe AP. Components of BISAP scoring
system were included blood urea nitrogen > 25 mg/dl,
impaired mental status, systemic inflammatory response syn-
drome, Age > 60 years, and pleural effusion.’* Based on this
score, our patients were classified into two groups: BISAP
0-2 and BISAP 3-5.° The RAC was also used to estimate the
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severity of AP. The presence of local or systemic complica-
tions and/or organ failure such as infected necrosis and
peripancreatic fluid collections were used to classify AP
based on this classification. Our patients were classified
into mild, moderately severe, and severe AP according to
RAC, respectively. Mild AP was defined as having no organ
failure and local or systemic complications. Moderately
severe AP was defined as having transient organ failure
(<48 hours) and/or local or systemic complications. Severe
AP was defined as having persistent organ failure for more
than 48 hours.>"”?

Measurements

Laboratory tests, ultrasound scan of the abdomen and pel-
vis, and plain radiograph of the abdomen and chest were
performed on admission. Laboratory blood tests included
amylase, lipase, hematocrit, leukocyte count, glucose level,
creatinine, urea, calcium, electrolytes, lipid profile test, and
arterial blood gas analysis. Abdominopelvic CT scan was
done in complicated patients.

Waist circumference between the lowest rib and iliac
crest was measured at level of umbilicus in centimeter.
Systolic and diastolic blood pressure was measured on the
left upper arm using a random-zero sphygmomanometer.
All laboratory parameters are examined in a specialized
laboratory. Blood samples were transferred to the labora-
tory in less than an hour in ice. Serum glucose was
measured using glucose-peroxidase colorimetric enzy-
matic method with sensitivity of 5 mg/dL and intra-assay
coefficients of variation (CV) of 1.4% in upper limit and
1.7% in lower limit concentrations. The Inter-assay CV for
the assay was 0.6% in upper limit and 1.1% in lower limit
concentrations. Serum cholesterol was measured with col-
orimetric method with a sensitivity of 5 mg/dl. The Intra-
assay and inter-assay CV for the assay was 1.6% in lower
limit and 0.6% for upper limit concentrations. Serum tri-
glyceride was measured with colorimetric method with
a sensitivity of 5 mg/dl. The Intra-assay and inter-assay
CV for the assay was 1.1% in lower limit and 0.9% for
upper limit concentrations. HDL-C was measured after
deposition of apolipoprotein B containing lipoproteins
with phosphotungstic acid.

Statistical Analysis

The data were stored in a SPSS database and statistical
analyses were performed SPSS software, version 25.0,
Chicago, USA. Analysis of association between MetS
and severity of AP were performed using Chi-Square

test. Quantitative data were expressed as mean and stan-
dard deviation (SD) and their differences between groups
were studied using two independent sample ¢ test. Where
appropriate, non-parametric tests such as Mann—Whitney
and Kruskal-Wallis tests were used. Prevalence ratios
(PRs) and 95% confidence intervals (Cls) were used to
describe the associations and were obtained by Robust
Poisson regression models. P < 0.05 was considered as
significant difference.

Results

As shown in Figure 1, of the 214 evaluated patients, a total of
76 patients with definite AP were included in this study. Of
the included patients, 40 (52.6%) were male and 36 (47.4%)
were female. The mean age (SD) of the AP patients was
47.90 (15.70) ranging from 18 to 70 years. According to
Mets criteria, the frequency of patients in Mets and non-
MetS groups was 34 (44.74%) and 42 (55.26%), respectively.
The mean age (SD) in Mets and non-MetS groups were 50.59
(14.07) and 45.71 (16.75), respectively, the difference
between them was not statistically significant (P =0.18).
The gender difference between Mets and non-MetS groups
was also not statistically significant (P =0.33). Baseline
demographic and clinical characteristics of AP patients
with and without Mets are shown in Table 1.

Overall, 84.2% and 15.8% patients had BISAP score of
0-2 and 3-5, respectively. According to Mets groups, 73.5%
and 26.5% AP patients with MetS had BISAP score of 0-2
and 3-5, respectively. On the other hand, 92.9% and 7.1%
AP patients without MetS had BISAP score of 0-2 and 3-5,
respectively. As shown in the Table 2, BISAP score in MetS
group was significantly higher than non-MetS group (P =
0.022). Overall, 73.7%, 21.1%, and 5.3% patients had mild,
moderately severe, and severe AP according to RAC, respec-
tively. 58.8%, 32.4%, and 8.8% of AP patients with MetS
had mild, moderately severe, and severe AP based on RAC,
respectively. On the other hand, 85.7%, 11.9%, and 2.4% of
patients without MetS had mild, moderately severe, and
severe AP, respectively. Severe AP was significantly higher
in the MetS group than in the non-MetS group (P = 0.029)
(Table 2).

Systemic and local complications including fluid col-
lection, pseudocyst, necrotizing pancreatitis, organ failure,
and biliary obstruction were seen in 21 (61.8%) and 10
(23.8%) of patients with and without MetS, respectively.
The frequency of complications in MetS group was sig-
nificantly higher than in non-MetS group (P= 0.008). The
length of hospital stay was also significantly higher in the
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Figure | Flow diagram for the acute pancreatitis participants’ selection process.
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Notes: “Acute pancreatitis was defined as presence 2 of the following three criteria: abdominal pain suggestive of AP; serum lipase or amylase levels 3 or more times
normal; and characteristic findings of AP on imaging. “Exclusion criteria as conditions that could act as confounders for our variables were the history of recurrence of AP,
other pancreatic disorders (eg chronic pancreatitis, pancreatic mass or cyst, and previous pancreatic surgery or trauma), pregnancy, known case of malignancy, illicit drug
abusers, and non-cooperative patients. “Metabolic syndrome was defined based on National Cholesterol Education Program Adult Treatment Panel Ill (NCEP/ATP-III).
Abbreviations: RAC, revised Atlanta classification; BISAP, Bedside Index of Severity in Acute Pancreatitis.

MetS group than in the non-MetS group (P = 0.001).
Overall, 3 patients died, two of whom had MetS and all
had severe RAC and BISAP 3-5. Comparison of outcome
in AP between MetS and non-MetS groups shown in
Table 3.

Comparison of frequency of MetS components in
patients with AP based on RAC and BISAP score shown
in Tables 4-6. Waist circumference, fasting blood sugar,
and triglyceride were significantly higher in the severe and
moderately severe AP groups than in the mild AP group,
according to RAC (Tables 4 and 5). Although, mean of all
components of MetS except HDL-C were higher in BISAP
of 3—5 group than BISAP of 0-2 group, but, the difference
was only significant in waist circumference (95.58 +
9.93cm in BISAP of 3-5 group vs 88.28 £ 9.92 cm in
BISAP of 0-2 group, P = 0.027). Robust Poisson

regression models was performed for estimating the PRs
and 95% Cls for BISAP score by components of metabolic
syndrome (Table 6).

Discussion

This cross-sectional study in patients with AP showed
a significant association between the presence of MetS and
the increase in severity of AP based on the RAC as well as
the BISAP score. The association between MetS components
and AP severity based on NCEP/ATPIII criteria was also
investigated. Waist circumference, fasting blood sugar, and
triglyceride were significantly higher in the severe and mod-
erately severe types of AP group than in the mild AP group,
according to RAC (Table 5). Although, mean of all compo-
nents of MetS except HDL-C were higher in BISAP of 3-5
group than BISAP of 0-2 group, but, the difference was only
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Table | Baseline Demographic and Clinical Characteristics of Acute Pancreatitis in Metabolic Syndrome®

(MetS) (n= 34) and Non-MetS (n= 42) Participants

Variables MetS; N (%) Non-MetS; N (%) P value
Gender® 0.331
Female 14 (41.2%) 22 (52.4%)
Male 20 (58.8%) 20 (47.6%)
Age® (years) 50.59 (14.07) 45.71 (16.75) 0.180
Waist circumference (cm)? 93.97 (9.68)/95 85.76 (9.19)/84.5 0.001
Fasting blood sugar (mg/dL)® 130.00 (33.98)/119 85.52 (13.66)/85 <0.001
Triglyceride (mg/dL)® 190.29 (44.50)/188 142.83 (27.34)/140 <0.001
High-density lipoprotein (mg/dL)® 38.35 (8.75)/35 48.36 (8.02)/50.5 <0.001
SBP/DBP =130/85 mmHg® 16 (47.1%) Il (26.2%) 0.059

Notes: *National Cholesterol Education Program Adult Treatment Panel Il was used for diagnosis of metabolic syndrome. ®Chi-square
test. “t-Test; mean (standard deviation). dMann—Whitney test; mean (standard deviation)/median.
Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 2 Comparison of Severity of Acute Pancreatitis Between
Metabolic Syndrome® (MetS) (n=34) and Non-MetS (n= 42)
Groups

Table 3 Comparison of Outcome in Acute Pancreatitis Between
Metabolic Syndrome (MetS) (n=34) and Non-MetS (n= 42)
Groups

Notes: *National Cholesterol Education Program Adult Treatment Panel Ill was
used for diagnosis of metabolic syndrome. ®Chi-square test.

Abbreviations: BISAP, Bedside Index of Severity in Acute Pancreatitis; RAC,
revised Atlanta classification.

significant in waist circumference (Table 6). Also, the fre-
quency of complications and length of stay in MetS group
was significantly higher than non-MetS group (Table 3).

AP is a common clinical problem with high costs of
treatment. AP has many causes, of which alcohol and
gallstones account for 70% in adults. In children, etiolo-
gies are broader and more variable." AP begins with pan-
creatic inflammation, which can lead to peripancreatic or
multi-organ involvement. Most cases of acute pancreatitis
are mild and self-limiting and have no sequelae, but

Variables MetS; Non-MetS; P value Outcome MetS; Non-MetS; P value
N (%) N (%) N (%) N (%)
BISAP score® 0.022 Complications*® 14 (41.2%) | 6 (14.3%) 0.008
0-2 25 (73.5%) | 39 (92.9%) Duration of 6.88 (3.98) | 421 (1.84) 0.001
3-5 9 (26.5%) 3 (7.1%) hospitalization (days)®
BSAD N Mortality® 2 (59%) | I (24%) 0436
score
0 10 (29.4%) 22 (52.4%) 0.043 Notes: *Systemic and local complications including fluid coIIechn, pseudocyst,
o o necrotizing pancreatitis, organ failure, and biliary obstruction. "Chi-square test.
I 9 (26.5%) I (26.2%) 0.976 “t-Test; mean (standard deviation).
2 6 (17.6%) 6 (14.3%) 0.694
3 5 (14.7%) 3 (7.1%) 0.282
4 3 (8.8%) 0 (0.0%) 0.049 i . .
compllcatlons and severe illness occurs in some cases.
5 | (2.9%) 0 (0.0%) 0.266 ) ] i o
Severe AP has high mortality and its early detection is
b . .
RAC 0.029 particularly important for proper management.”
Mild 20 (58.8% 36 (85.7% . . . .
! ( ) ( ) A variety of scoring systems are available for the severity
Moderately severe | |1 (32.4%) 5 (11.9%) . . . . .
Severe 3 (88%) | (2.4%) and prognosis of AP. BISAP is a simple scoring system that is

performed on admission of AP and predicts the severity of
disease. BISAP scores are used within 24 hours of hospitaliza-
tion for AP patients who are at risk for severe illness, organ
failure and possibly dying in hospital because BISAP can very
well predict organ failure and death in the disease.” The
RAC is another standard clinical and radiological classifica-
tion to estimate the severity of AP. Organ failure and local or
this type of
classification.” In our study, all patients with mortality

systemic complications are used for
were in the severe RAC group. As mentioned earlier, one of
the severity scoring systems is the BISAP score, which can
detect patients at risk of death or severe illness early in the AP
course. The BISAP score > 3 appeared to be reliable for

identifying patients with high risk AP. Patients with a BISAP
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Table 4 Comparison of Frequency of Metabolic Syndrome® (MetS) Components in Patients with Acute Pancreatitis

Based on Revised Atlanta Classification (RAC) (n= 76)

MetS Components Mild RAC Moderately Severe RAC Severe RAC P value
Waist circumference (cm)® 88.05 (10.45) 91.06 (8.06) 102.25 (3.59) 0.027
Fasting blood sugar (mg/dL)® 101.52 (32.61) 108.44 (20.85) 148.00 (56.79) 0.043
Triglyceride (mg/dL)® 156.96 (42.86) 178.94 (32.45) 204.00 (54.11) 0.010
High-density lipoprotein cholesterol (mg/dL)° 44.63 (10.00) 43.38 (8.71) 35.50 (5.45) 0.137
SBP/DBP =130/85 mmHg* 19 (33.9%) 5 (31.3%) 3 (75.0%) 0.233

Notes: *National Cholesterol Education Program Adult Treatment Panel Il was used for diagnosis of metabolic syndrome. PKruskal-Wallis H-test; mean

(standard deviation). “Chi-square test.

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure.

Table 5 Comparison of Metabolic Syndrome® Components in Mild Patients versus Other Acute Pancreatitis
Groups Based on Revised Atlanta Classification (RAC) (n= 76)

Metabolic Syndrome Components Mild RAC Severe and Moderately Severe RAC | P value
Waist circumference (cm)® 88.05 (10.45) 93.30 (8.63) 0.028
Fasting blood sugar (mg/dL)® 101.52 (32.61) 116.35 (33.40) 0.026
Triglyceride (mg/dL)® 156.96 (42.86) 183.95 (37.40) 0.003
High-density lipoprotein cholesterol (mg/dL)® | 44.63 (10.00) 41.80 (8.66) 0.137
SBP/DBP =130/85 mmHg" 19 (33.9%) 8 (40.0%) 0.626

Notes: *National Cholesterol Education Program Adult Treatment Panel lll was used for diagnosis of metabolic syndrome. "Mann-Whitney test;

mean (standard deviation). “Chi-square test.

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure.

score > 3 significantly has a higher mortality rates.® In our
study, all patients with mortality had a BISAP score of 3-5.
MetS as a common clinical problem has been identified
as a combination of several metabolic abnormalities and is
associated with increased mortality and morbidity.'®'" The
relationship between MetS and severity of AP is unclear,
and there is a paucity of literature about this issue.'”
Sawalhi et al evaluated 140 patients with AP to assess
the impact of obesity and metabolic syndrome based on
International Diabetic Federation definition on the AP
course. 88.6% and 11.4% of their patients had mild and

severe AP, respectively, that 62.8% of patients with AP
had MetS. They concluded that the presence of MetS did
not affect the severity of AP, whereas obesity correlated
with the severity of AP.'* Compared with this study, in
addition to waist circumference, fasting blood glucose and
triglycerides were significantly higher in the severe and
moderately severe AP groups than the mild group, accord-
ing to the RAC. On the other hand, the mean of all
components of MetS except HDL-C were higher in
BISAP of 3-5 group than BISAP of 0-2 group, but, the
difference was only significant in waist circumference.

Table 6 Robust Poisson Regression Models Estimating PR and 95% CI for BISAP Score by Components of Metabolic Syndrome®

Components of Metabolic Syndrome Crude Model Adjusted Model
PR (95% CI) P value PR (95% CI) P value

Waist circumference (cm) 1.008 (1.001-1.015) 0.019 1.008 (1.001-1.015) 0.019
Fasting blood sugar (mg/dL) 1.002 (1.000-1.004) 0.120 1.001 (0.998-1.003) 0.511
Triglyceride (mg/dL) 1.001 (1.000-1.003) 0.156 1.000 (0.999-1.002) 0.795
High-density lipoprotein cholesterol (mg/dL) 0.997 (0.990-1.004) 0.420 1.002 (0.993-1.010) 0.725
SBP/DBP 2130/85 mmHg 0.086 0.134

No 0.875 (0.752-1.019) 0.894 (0.773-1.035)

Yes 1.0 1.0

Note: *National Cholesterol Education Program Adult Treatment Panel Ill was used for diagnosis of metabolic syndrome.
Abbreviations: BISAP, Bedside Index of Severity in Acute Pancreatitis; SBP, systolic blood pressure; DBP, diastolic blood pressure; PR, prevalence ratio; Cl, confidence

interval.

submit your manuscript

1294

Dove

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2020:13



http://www.dovepress.com
http://www.dovepress.com

Dove

Niknam et al

A study of 690 patients with AP by Mikolasevic et al
has been conducted to investigate the effect of MetS on
AP severity based on revised Atlanta classification, com-
plications, and survival rates. In this study, similar to our
study, the severity of the disease in the MetS group was
statistically higher than the non-MetS group. They also
found that MetS patients had a significantly higher mor-
tality rate than non-MetS patients (16% vs 4.5%).
Mortality in our patients was also higher in MetS patients
(5.9%) than in non-MetS patients (2.4%), but the differ-
ence was not statistically significant. They also showed
that patients with MetS had statistically significant local
and systemic complications, which was consistent with our
results. The duration of hospitalization did not differ
between the MetS and non-MetS groups, but in our study
the length of hospital stay was higher in group MetS than
in group non-MetS, which was statistically significant.'?

In a study by Szentesi et al, they concluded obesity,
hypertension, and hyperlipidemia were independent risk
factors for a number of complications but only hyperten-
sion was an independent risk factor for severity of AP. In
our study, though, the complications of AP were signifi-
cantly higher in the MetS group than in the non-MetS
group, but unlike the study mentioned, hypertension was
not associated with an increase in AP severity based on the
RAC and BISAP score.'”

In our study, increasing waist circumference, as an
important indicator of obesity, was statistically significant
associated with AP severity based on both criteria of the
RAC and BISAP score (Tables 4-6). This result is con-
sistent with the results of most studies suggesting that
obesity has a negative impact on the AP process.'>"?
O’Leary et al conducted a study aimed to investigate the
relationship between the AP severity and abdominal fat
distribution measured on computed tomography scan.
They concluded a strong association between visceral fat
and severe AP and complications.'® In a scoping study by
Goodger et al, they showed that obesity plays an important
role in worse outcomes in AP, including an increased risk
of severe AP that was consistent with our research. They
recommended that further research be conducted on the
effect of MetS on outcomes in AP."

This is the first report to show the association between
MetS in severity of AP from Iran. Although our study is
limited by its small sample size, the main strength of our
research was the thorough evaluation of the MetS compo-
nents, severity of AP, and optimal follow-up of all included
patients. Another strength of our study was the simultaneous

evaluation of AP severity based on the two criteria of RAC
and BISAP in all participants for better comparison.

Conclusions

The present study found a significant association between
MetS and increased severity of AP. This study was also
showed a significant association between increasing of
waist circumference, hyperglycemia, and hypertriglyceri-
demia with risk of severe AP. Although the small sample
size of our study makes it difficult to make extensive
recommendations, this study showed that the incidence
of more severe AP in patients with MetS is much higher
than in patients without MetS. However, the mechanism of
these associations is still unknown, so further research is
needed to clarify the relationship between the nature of
MetS and AP.
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