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ABSTRACT
Background: We aimed to evaluate the value of ischemia modified albumin (IMA) as a prognostic marker in acute pancreatitis (AP) 
patients, determine whether it is efficient in assessing the disease severity or not, and to estimate the correlation between IMA and the 
inflammatory markers, prognostic markers and scoring systems routinely used in clinical practice.
Methods: 100 adult patients (18 years and older) who have been hospitalized and evaluated with AP diagnosis in Tepecik Training and 
Research Hospital,, Department of Gastroenterology, between April 1, 2017 and April 1, 2018 have been enrolled in the study. Patients 
have been stratified disease etiology (biliary or non-biliary). The non-biliary group has been divided into subgroups as alcoholic, lipemic, 
or idiopathic. Disease severity has been categorized as mild, moderate, or severe pancreatitis according to the Atlanta classification. 
Ranson, Harmless Acute Pancreatitis Score (HAPS), Bedside Severity Index for Acute Pancreatitis (BISAP) scores have been determined 
for each patient. Patients have been grouped as necrotizing or edematous according to the Atlanta classification.
Results: According to our findings, IMA has been found to be correlated with disease severity, Ranson and BISAP scores, and procalci-
tonin levels. We have observed that some laboratory parameters including blood urea nitrogen and hematocrit levels and HAPS scoring 
system are not correlated to IMA.
Conclusion: Our study is the first study to compare multiple prognostic factors with IMA in AP patients. In our study, the association 
between IMA and AP has been evaluated in the context of prognostic scoring and disease severity.
Keywords: Acute pancreatitis, ischemia modified albumin, IMA, scores

INTRODUCTION
Acute pancreatitis (AP) is a non-bacterial inflammatory 
process resulting from the breaking down of pancreatic tis-
sue via activation of digestive enzymes due to various rea-
sons which are normally found in an inactive form.1 While 
80% of patients present with mild disease, 10-20% pres-
ent as severe AP.2 In order to determine the course and 
the severity of the disease, Ranson criteria, Harmless 
Acute Pancreatitis Score (HAPS), Bedside Severity 
Index for Acute Pancreatitis (BISAP) scoring systems 
as well as prognostic criteria such as hematocrit (HCT), 
blood urea nitrogen (BUN), age and procalcitonin can be 
used.3 Recently, ischemic processes have been thought to 
be responsible for AP development and the use of ischemic 
markers is suggested to be beneficial in order to diagnose 
and determine the prognosis of the disease.4 Ischemia-
modified albumin (IMA) is 1 of the markers used in this 
context which is formed as a result of the changes in the 
N-terminal region triggered by the interaction between 

albumin protein produced in the liver and the free oxygen 
radicals which develop during ischemia. This newly formed 
albumin molecule is called IMA. The formation of IMA is the 
earliest sign of ischemia.5 According to the previously pub-
lished studies, IMA has been investigated mostly for its use 
in diagnosis in exploratory studies of AP. It has been shown 
to increase in AP however its validity in prognosis has been 
limited to exploratory studies.6 The relationship between 
AP and IMA has not been sufficiently evaluated in clinical 
trials. In our study, we aimed to evaluate the value of IMA 
as a prognostic marker in AP patients, determine whether 
it is efficient in assessing the disease severity or not, and 
to estimate the correlation between IMA and the inflam-
matory markers, prognostic markers, and scoring systems 
routinely used in clinical practice.

MATERIALS AND METHODS
In this study, 100 adult patients (18 years and older) who 
have been hospitalized and evaluated with AP diagnosis 
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in Tepecik Research and Training Hospital, Department 
of Gastroenterology, between April 1, 2017 and April 1, 
2018 have been enrolled in the study. In our prospective 
study, inclusion criteria were as follows: being 18 years 
and older, presenting with the typical pain of AP, more 
than 3-fold increase in serum and/or urine amylase and 
lipase levels, presenting with the typical findings of AP 
in imaging studies and being diagnosed as AP by hav-
ing at least 2 of these 3 criteria and having signed the 
informed consent form. Being younger than 18 years of 
age, and having conditions or diseases that may inter-
fere with the IMA measurements such as chronic renal 
failure, hepatic failure, coronary artery disease, hypoal-
buminemia (<2.5 g/dL), cerebrovascular disease, malig-
nancy, connective tissue disease, acute inflammation, 
thyroid function disorders, and smoking have been set as 
exclusion criteria. Patients have been stratified accord-
ing to their history of pancreatitis episodes (yes or no), 
how it ended (discharge or exitus), and disease etiology 
(biliary or non-biliary). The non-biliary group has been 
divided into subgroups as alcoholic, lipemic, or idiopathic. 
Disease severity has been categorized as mild, moder-
ate, or severe pancreatitis according to the Atlanta clas-
sification. Ranson, HAPS, and BISAP scores have been 
determined for each patient. Patients have been grouped 
as necrotizing or edematous according to the Atlanta 
classification. While scoring for Ranson criteria, the first 
5 parameters at baseline and 6 parameters 48 h following 
baseline have been used. For the Ranson criteria, patients 
were divided into 5 groups as 0 points, 1 point, 2 points, 
3 points, and 4 points. For the HAPS, which was evaluated 
out of 3 points, the patients were divided into 2 groups 
as those who scored 0 and those who scored 1-2-3. 
For the BISAP score evaluated out of 5 points, patients 
were divided into 5 groups as 0 points, 1 point, 2 points, 
3 points, and 4 points. Since no patients received 5 points 
or more for Ranson criteria and 5 points for BISAP scoring, 
these groups have been excluded. Consent was obtained 
from the Ethics Committee of Clinical and Laboratory 
Research of Tepecik Research and Training Hospital with 
the 7 March 2017/9 approval number.

Laboratory Analysis
The laboratory parameters, white blood cell (WBC), 
neutrophil (NEU), hemoglobin, HCT, erythrocyte sedi-
mentation rate (ESR), C-reactive protein (CRP), aspar-
tate aminotransferase (AST), alanine aminotransferase 
(ALT), BUN, fasting blood glucose, and lactate dehy-
drogenase have been enzymatically determined using 
OLYMPUS A05800 autoanalyzer (Japan). For IMA mea-
surements, venous blood samples have been collected 

and transferred to normal biochemistry tubes containing 
gel, the serum has been separated from the blood sam-
ples within an hour and stored at −80°C as 2 aliquots. IMA 
test has been carried out monthly throughout the study 
period via Shimadzu UVmini-1240 spectrophotometry 
using cobalt chloride, dithiothreitol, and sodium chlo-
ride 0.9%, in line with the spectrophotometric method 
reported by Bar-Or et al.5

Statistical Analysis
Statistical analyses have been performed via The 
Statistical Package for the Social Sciences (SPSS) version 
15 (SPSS Inc.; Chicago IL, USA) and R software. For 
descriptive continuous variables, arithmetic mean, stan-
dard deviation, range, and median values have been 
used meanwhile for categorical variables, frequency, and 
percentage distribution have been presented. For com-
parisons of more than 2 groups for dependent and inde-
pendent variables, analysis of variance test, and post hoc 
Bonferroni test have been used. Correlation analysis has 
been performed in order to determine the association 
between 2 numerical variables and a P value of < .05 has 
been regarded as statistically significant.

RESULTS
In this study, 45% of the study population were female 
and 55% were male. Sociodemographic attributes and 
disease characteristics of these patients have been 
presented in Table 1. Fifteen percent (n = 15) of the 
patients were ≤35 years old, 71% (n = 71) were between 
35 and 75 years old, and 14% (n = 14) were ≥75 years 
old. According to the disease etiology, 48% (n = 48) were 
biliary and 52% (n = 52) were non-biliary. In this study, 
36% (n = 36) of the non-biliary group were idiopathic, 
9% (n = 9) were alcoholic, and 7% (n = 7) were lipemic 
(Figure 1). Patients were also grouped according to their 
laboratory values such as HCT, BUN, CRP, and also accord-
ing to the disease severity and Ranson, BISAP, HAPS, 
and Atlanta scores. These values have been presented 
in Table 2. Apart from the certain laboratory and classifi-
cation characteristics patients have also been evaluated 
according to their age and minimum-maximum (min-
max), median and arithmetic mean, and standard devia-
tion of their laboratory values (Table 3). Individual mean 
IMA values of patients have been presented in Table 4. 
Accordingly, mean value was 0.46 ± 0.13 (min-max: 0.11-
0.93) and median value was 0.45. The correlation between 
IMA levels, age, and laboratory values has been presented 
in Table 5. Accordingly, the correlation between IMA and 
age was weak (r = 0.198, P = .048), with NEU it was weak 
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(r = 0.228, P = .022), and with procalcitonin level it was 
moderate (r = 0.380, P < .001) meanwhile, with albumin 
level it was negative moderate (r = −0.396, P < .001). The 
correlation between IMA levels and HCT was weak and 

Table 1. Distribution of Study Group, According to 
Sociodemographic and Some Characteristics of Disease

N (%)

Age (year)

 <35 15 (15)

 35-75 71 (71)

 >75 14 (14)

Gender 

 Woman 45 (45)

 Man 55 (55)

BMI 

 Low or normal 45 (45)

 Overweight or obese 55 (55)

Previous history of attack

 Yes 36 (36)

 No 64 (64)

Termination status

 Exitus 2 (2)

 Discharged 98 (98)

Total 100 (100)
BMI, body mass index.

Table 2. Distribution of the Study Group, According to Some 
Laboratory Characteristics and Disease Prognosis Classifications

N (%)

HCT

 Normal 78 (78)

 High 22 (22)

CRP

 Normal 84 (84)

 High 16 (16)

AST

 Normal 71 (71)

 High 29 (29)

BUN

 Normal 21 (21)

 High 79 (79)

Creatinine

 Normal 100 (100)

 High -

Severity of disease

 Mild 81 (81)

 Moderate 14 (14)

 Severe 5 (5)

Ranson score

 0 30 (30)

 1 41 (41)

 2 18 (18)

 3 8 (8)

 4 3 (3)

Bisap score

 0 25 (25)

 1 32 (32)

 2 33 (33)

 3 8 (8)

 4 2 (2)

Haps

 0 61 (61)

 1-2-3 39 (39)

Atlanta score

 Necrotizing 2 (2)

 Edematous 98 (98)

Total 100 (100)
HCT, hematocrit; CRP, C-reactive protein; AST, aspartate aminotransferase; 
ALT, alanine aminotransferase; BUN, blood urea nitrogen; Bisap, Bedside 
Severity Index for Acute Pancreatitis; Haps, Harmless Acute Pancreatitis 
Score.

Figure 1. Classification of the patients according to the etiology.
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not statistically significant (r = 0.155, P = .122). The cor-
relation between IMA levels and CRP was weak and not 
statistically significant (r = 0.017, P = .865). According to 
the correlation between IMA and renal enzymes; BUN 
has been found to be weak and not statistically sig-
nificant (r = 0.124, P = .219, respectively). Patients have 
been grouped as mild, moderate, and severe according 

to the disease severity and mean age and laboratory 
parameters have been evaluated between these groups 
(Table 6). Accordingly; a significant difference has been 
found between groups in terms of HCT values (P = .015), 
post hoc analysis showed the group making this signifi-
cant difference to be the severe disease group. The mean 
values were, 40 ± 5.21 (95% CI: 38.66-40.97) for the mild 
disease group, 40 ± 360 (95% CI: 37.85-42.01) for the 
moderate disease group, and 47 ± 4.09 (41.51-51.69) for 
the severe disease group which was significantly higher 
than the other 2 groups. For CRP values, although statis-
tically significant differences have been found between 
groups (P < .001), post hoc analysis showed no inter-
group difference.

The difference between disease severity groups for pro-
calcitonin levels was statistically significant (P < .001). 
Further analysis showed that the group creating the 
statistically significant difference was the severe dis-
ease group which had a procalcitonin level higher than 

Table 5. Correlation of age and laboratory values with IMA

r value P

Age (year) 0.198* .048

WBC 0.127 .209

NEU 0.228* .022

HGB −0.070 .486

HCT 0.155 .122

ESR 0.036 .722

CRP 0.017 .865

Procalcitonin 0.380* <.001

AST 0.039 .697

ALT 0.049 .626

Amylase −0.111 .276

Lipase −0.001 .991

BUN 0.124 .219

Creatinine 0.079 .432

Albumin −0.396* <.001

FBS −0.130 .199

LDH 0.104 .308

Calcium −0.144 .153
WBC, white blood cell; NEU, neutrophil; HGB, hemoglobin; HCT, hematocrit; 
ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; AST, aspartate 
aminotransferase; ALT, alanine aminotransferase; BUN, blood urea nitrogen; 
FBS, fasting blood sugar; LDH, lactate dehydrogenase; IMA, ischemia modi-
fied albumin.
*Variables with statistically significant differences. Statistically significant 
values are in bold.

Table 4. The Mean of IMA Values

Min-Max Median Mean ± SD

IMA 0.11-0.93 0.45 0.46 ± 0.13
IMA, ischemia modified albumin.

Table 3. The Mean Age and Laboratory Values of the Study 
Population

Min-Max Median Mean ± SD

Age (year) 22-87 55 55 ± 17.21

BMI 22-32 26 26 ± 1.79

Hospitalization (Day) 2-30 5 5 ± 3.43

WBC (4.2-10.6 × 103 
UL)

3500-23 
000

10 900 11 615 ± 
4122.77

NEU (2-6.9 × 103 Ul) 2600-22 000 8100 9015 ± 
4180.68

HGB (12.2-16.2 g/dL) 9-18 13 13 ± 1.74

HCT (37.7-47.9%) 28-53 39.50 40 ± 5.15

ESR (0-20 mm/h) 2-122 19 27 ± 22.93

CRP (0-0.5 mg/dL) 0.2-39 3.1 7 ± 8.45

Procalcitonin (0.04-0.1 
µg/L)

0.01-67 0.045 1 ± 7.07

AST (0-35 U/L) 11-1008 105 192 ± 205.01

ALT (0-35 U/L) 3-1020 94 171 ± 201.11

Amylase (28-100 U/L) 14-4782 203 533 ± 
887.64

Lipase (3-67 U/L) 106-13 225 1661 2852 ± 
2735.15

BUN (5-20 mg/dL) 3-94 29.50 32 ± 14.8

creatinine (0.6-1.1 mg/
dL)

0.3-1.4 0.9 0.88 ± 0.21

Albumin (2.5-4 mg/dL) 2.7-4.4 3.9 3.8 ± 0.39

FBS (74-106 mg/dL) 66-123 102.5 101 ± 12.51

LDH (0-247 U/L) 18-2151 223 288 ± 
253.81

Calcium (8-10.5 mg/dL) 7.5-11.5 9.25 9 ± 0.62
BMI, body mass ındex; WBC, white blood cell; NEU, neutrophil; HGB, hemo-
globin; HCT, hematocrit; ESR, erythrocyte sedimentation rate; CRP, C-reac-
tive protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; 
BUN, blood urea nitrogen; FBS, fasting blood sugar; LDH, lactate dehydroge-
nase.
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the other 2 groups (17 ± 28.11 mg/dL). Table 7 shows 
mean IMA values and Ranson, HAPS, and BISAP scores 
per disease severity group. Mean IMA values were sta-
tistically different between disease severity groups and 
post hoc analysis showed that the group creating this 
difference was the severe disease group (Figure 2). IMA 
values were statistically higher in the severe disease 
group (0.67 ± 0.16), compared to the mild disease group 
(0.45 ± 0.12), and moderate disease group (0.44 ± 0.13) 
(P = .001). Similarly, Ranson scoring also showed a statis-
tically significant difference (P = .016) and the difference 
was originating from category “4”. Accordingly, the mean 
IMA level of category “4” (0.7 ± 0.2) was higher than cate-
gory “3” (0.51 ± 0.16), category “2” (0.47 ± 0.12), category 
“1” (0.44 ± 0.11), and category “0” (0.45 ± 0.13). BISAP 
scoring also showed a statistically significant difference 
(P = .002) between groups and the difference was origi-
nating from category “4”. Accordingly, the mean IMA level 
of category “4” (0.81 ± 0.16) was higher than category 
“3” (0.49 ± 0.08), category “2” (0.45 ± 0.12), category “1” 
(0.46 ± 0.13), and category “0” (0.44 ± 0.12). According 
to the re-categorized HAPS, IMA levels between category 
“0” and category “1-2-3” were not statistically significant 
(P = .648).

DISCUSSION
Today, the etiopathogenesis of AP remains partly 
unknown. The attempts of shedding light on the 
etiopathogenesis of AP in 1856 by Claude Bernard, 

Table 7. Correlation of Patient Values With Disease Severity, 
Ranson, Bisap, Haps, and Atlanta Scoring Systems With IMA

IMA (Mean ± SD) P

Severity of disease

 Mild 0.45 ± 0.12 .001
 Moderate 0.44 ± 0.13

 Severe 0.67 ± 0.16
Ranson score

 0 0.45 ± 0.13 .016
 1 0.44 ± 0.11

 2 0.47 ± 0.12

 3 0.51 ± 0.16

 4 0.7 ± 0.2
Bisap Score

 0 0.44 ± 0.12 .002
 1 0.46 ± 0.13

 2 0.45 ± 0.12

 3 0.49 ± 0.08

 4 0.81 ± 0.16
Haps

 0 0.46 ± 0.12 .648

 1-2-3 0.47 ± 0.14
Bisap, Bedside Severity Index for Acute Pancreatitis; Haps, Harmless Acute 
Pancreatitis Score; IMA, ischemia modified albumin. Statistically significant 
values are in bold.

Figure 2. Classification of the patients according to the severity of the disease showing with the boxplot.
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holding responsible the bile reflux to the pancreatic duct 
as the cause of pancreatitis, is still not considered fully 
clear.2 Finding out the exact etiopathogenesis of AP and 
early categorization of patients according to the disease 
severity in terms of prognosis are important milestones 
for decreasing mortality and morbidity. The mortality 
rates of 10-20% in severe AP indicate that AP remains to 
be a seriously dangerous disorder.7 In this case, current 
scoring systems and prognostic criteria and although still 
not in routine clinical use, the emerging markers being 
developed in studies are of high importance. Only in light 
of these parameters, AP patients can be rapidly catego-
rized in terms of prognosis, treatment protocols, and rel-
evant departments to apply them can be accurately 
determined and mortality rates can be decreased. Acute 
phase reactants such as CRP and procalcitonin are fre-
quently being used for determining the AP severity. 
Procalcitonin has a sensitivity of 86% and a specificity of 
95% in predicting AP severity.8 According to a study, pro-
calcitonin used as an early marker for predicting AP sever-
ity has a truth-value of 86%.9 In our study, we have found 
a moderate-strong correlation between procalcitonin and 
IMA. No correlation has been found between disease 
severity and procalcitonin levels. In Europe, CRP is being 
widely used for severe AP. CRP level of >15 mg/dL in the 
first 48 h helps differentiate severe AP from mild AP. CRP 
level of >15 mg/dL in the first 48 h has been found to have 
a sensitivity of 80% and a specificity of 76%.10 In our 
study, we did not observe a correlation between CRP lev-
els, IMA, and disease severity. BUN is an important marker 
for early detection of hemoconcentration and provides 
substantial value for predicting necrosis or organ failure. 
According to a study conducted by Wu et al., investigating 
the relevant parameters for increased mortality in AP, a 
5 mg/dL increase of BUN per day has been shown to 
increase mortality.11 According to the other study of 
1043 patients, investigating the association of serial BUN 
measurements in AP, also conducted by Wu, a BUN level 
of ≥20 mg/dL has been shown to significantly increase 
the risk of mortality.12 Contrary to the previously pub-
lished literature, in our study, no correlation has been 
found between BUN levels, IMA, and disease severity. HCT 
level of >44 has a 72% sensitivity in predicting organ fail-
ure, on 24th hour this rate increases to 94%. Serial mea-
surements similar to BUN could be performed and the 
response to fluid replacement could be evalu-
ated.13 According to a retrospective study conducted by 
Baillargeon et al., an HCT level of ≥47% at admission or if 
the HCT level persists at the 24th hour, they claimed that 
the process might lead to pancreatic necrosis.14 In a simi-
lar study conducted by Brown et al., a HCT level of ≥44% 

at admission and a persistent HCT level at the 24th hour 
have been found to have a sensitivity of 94% in predicting 
pancreatic necrosis.15 In our study, similar to the published 
literature, the HCT level has been found to be parallel to 
disease severity and higher in case of severe AP. However, 
we did not observe a correlation between HCT and IMA. 
Although it is known that AP pathogenesis is multi-facto-
rial, in recent studies its association between ischemia 
and oxidative stress is being highlighted.4 Wang et al. 
reported that among the 2063 aortic dissection patients, 
6 of them developed AP.16 In this study, they have investi-
gated the relationship between AP and ischemia. 
Cocota et al. reported that the patients who present with 
AP but have generalized atherosclerosis and abdominal 
aortic aneurysm may have underlying pancreatic isch-
emia.17 In light of this literature data, ischemic markers 
came into use for diagnosis and prognostic follow-up of 
AP. In this context, IMA became a marker of investigation 
in clinical studies. These heavy metals are thought to have 
a lower capacity to bind to albumin N-terminal with a nor-
mal structure which results from ischemic events that 
take place in the body, acidosis that occurs during isch-
emia, hypoxia, and free radical damage. Although the 
mechanism is not clearly known, this new structurally 
changed molecule has been identified as “IMA” for the 
first time by Bar-Or et al.5,18 The formation of IMA is 
directly associated with the production of free oxygen 
radicals.19 Free oxygen radicals are related to pancreatic 
edema, necrosis, and cellular damage in AP.20 Increased 
IMA levels are known to be secondary to tissue hypoxia, 
hypoperfusion, inflammation, and oxidative damage. The 
mechanism behind the increasing IMA value in AP is still 
not clearly known. The oxidative stress, increased inflam-
matory response, and microvascular damage are sug-
gested to increase the IMA levels in AP. According to the 
previously published studies, IMA has been investigated 
mostly for its use in diagnosis in exploratory studies of AP. 
It has been shown to increase in AP, however, its validity in 
prognosis has been limited to animal studies.6 According 
to an exploratory study conducted by Topaloglu et al., 
IMA increases in mice with AP.6 Baser et al. showed IMA 
to be higher in mild AP compared to the control 
group.21 Guldogan et al. investigated the prognostic value 
of IMA in AP and found out that IMA was not superior to 
Ranson scoring in AP.22 Sahin et al. reported IMA to be 
correlated to AP severity and that it could be used as a 
predictor for determining AP severity.23 Similar to other 
previously published literature, in our study, we found a 
correlation between IMA level and disease severity and 
the difference between groups was originating from 
severe AP group. Prognostic criteria, as well as scoring 
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 systems, are of high importance in predicting the dis-
ease severity. The mortality rate of Ranson score in mild 
AP (score < 2) was 2.5% and 62% in severe AP 
(score > 3).24 High Ranson scores are associated with sys-
temic complications and necrotizing AP. According to the 
study of Guldogan et al., in which patients were classified 
as mild and severe AP and IMA levels were evaluated, no 
correlation between IMA and AP severity was 
found.22 However, in our study, the IMA levels of patients 
who had 4 points among the Ranson groups were statisti-
cally significant in line with the ischemia mechanism in 
AP. HAPS scoring is another scoring system used to iden-
tify the AP severity. Sayrac et al.25 indicated HAPS to be a 
useful predictor in detecting mild AP and claimed that 
aggressive treatment may not be necessary in the early 
phase for patients who have a HAPS score of 0 points. We 
were not able to find a literature reference showing a cor-
relation between HAPS score and IMA, in our study no 
correlation was found between HAPS and IMA. Nowadays, 
the BISAP score is thought to be superior to Ranson in 
terms of its practical use and being able to evaluate it at 
admission. The AP patients with a BISAP score of 4-5, 
have a 7- to 12-fold increased risk of severe AP. 
Hagjer et al. stated that the BISAP score is instructive of 
disease severity and organ failure.26 According to Hagjer et 
al., the Bisap scoring system is as good as Acute Physiology 
and Chronic Health Evaluation II (Apache-II) scoring and 
procalcitonin and superior to Ranson scoring, CRP, and 
HCT. A scoring system comparing IMA and BISAP score in 
AP patients still does not exist. In this context, our study 
represents a first. In our study, we have compared these 
2 variables and the results have been found to be statisti-
cally significant. We think the difference is originating 
from the patients who got 4 points from the Bisap scor-
ing. In line with the severe AP percentage in the literature, 
the scarcity of the severe pancreatitis cases in our study is 
1 of the limitations of this study. We believe that the stud-
ies containing more cases of severe pancreatitis may 
highlight the correlation with the IMA level.

CONCLUSION
Our study is the first study to compare multiple prog-
nostic factors with IMA in AP patients. In our study, the 
association between IMA and AP has been evaluated in 
the context of prognostic scoring and disease severity. 
According to our findings, IMA has been found to be cor-
related with disease severity, Ranson and BISAP scores, 
and procalcitonin levels. We have observed that some 
laboratory parameters including BUN and HCT levels and 
the HAPS scoring system are not correlated with IMA.
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