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ABSTRACT

BACKGROUND: Although Ranson score is the most commonly used prognostic model in the severity of acute pancreatitis (AP), 
ischemia-modified albumin (IMA) has been reported as a novel biomarker of various ischemia-based diseases in recent years. The aim 
of the present study is to investigate the correlation between Ranson score and IMA in patients with AP.

METHODS: Forty-three patients with AP were included in the study. All patients were classified as mild and severe AP. Plasma IMA 
level was measured after diagnosis and before treatment. The correlation between IMA level and amylase level, Ranson score, and 
disease severity was evaluated.

RESULTS: Twenty-nine (67.4%) patients were diagnosed as mild AP; the remaining 14 (32.6%) patients had moderately severe or 
severe form of disease, and were classified as severe AP. There was no significant difference in the IMA levels between the patient 
groups (p=0.737). No correlation between IMA levels and amylase levels (p=0.470), Ranson score (p=0.664), and disease severity 
(p=0.741) was found.

CONCLUSION: According to the results from the study, IMA does not seem as a useful marker in earlier prediction of disease 
severity in AP. Despite important disadvantages, Ranson score still indicates the disease severity more accurately.
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To date, many single-parameter and multi-parameter indi-
cators have been reported to predict AP severity. Among 
those, Ranson criteria are the most widely used grading 
model; however, the need of many complex parameters and 
48 h after admission to obtain a basic predictive score are its 
main limitations. In this respect, ischemia-modified albumin 
(IMA), a well-known biomarker of ischemia-based diseases 
such as stroke, acute mesenteric ischemia, acute pulmonary 
embolism, and acute coronary syndrome, may be considered 
as a novel predictor AP severity.[1–4] Apart from being an isch-
emic marker, IMA has been also reported to be an indicator 
of oxidative stress.[5] Although the main pathogenesis of AP 
is self-digestion of the organ by the abnormal activation of 
digestive enzymes, it was also shown that free oxygen radicals 
and cytokines have important roles in pancreatic damage and 
disease course.[6]

In this study, we aimed to determine whether serum IMA can 
be used as a novel and alternative indicator for predicting AP 
severity.
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INTRODUCTION

Acute pancreatitis (AP) is among the most common causes 
of acute abdominal emergencies in the world. Although 
most of the patients with AP have mild disease, approxi-
mately 15%–20% cases develop severe or necrotizing form 
of AP. It is well known that AP, particularly severe form, 
is associated with increased morbidity and mortality rates. 
Therefore, determining disease severity within the first 
hours after hospital admission is of great importance for 
both treatment planning and decreasing the morbidity and 
mortality.
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MATERIALS AND METHODS

Patients and Study Design
Forty-three patients diagnosed with AP between December 
2015 and April 2016 were included in this prospective clinical 
study. Patients with diabetes mellitus, chronic renal/hepatic 
failure, and cirrhosis as well as those aged <18 years were 
excluded from the study. The following criteria were used 
for the diagnosis of AP: acute onset of abdominal pain, typi-
cal physical examination findings, at least three-fold increase 
in plasma amylase level, and sonographic and/or tomographic 
confirmation of AP.

Plasma IMA level was measured after AP diagnosis and be-
fore treatment. Albumin cobalt binding calorimetric assay, 
previously described by Bar-Or et al.,[7] was used for IMA 
measurements, and the results were provided in absorbance 
unit (ABSU). A formula (serum albumin concentration of the 
patient/median serum albumin concentration of the study 
population) × IMA ABSU value was used to eliminate the 
effect of albumin on IMA, and hence to obtain the corrected 
IMA.

All patients were classified as mild and severe AP, according 
to the Atlanta criteria based on the presence of organ failure 
for >48 h and/or local complications.[8] The criteria of organ 
failure were as follows: shock (systolic blood pressure <90 
mmHg), renal failure (serum creatinine level >2 mg/dL after 
rehydration or hemodialysis), or pulmonary insufficiency (ar-
terial PO2 <60 mmHg at room air or the need for mechanical 
ventilation). Ranson score was calculated using data in the 
first 24 h and after 48 h of admission.

Institutional Ethics Committee of Numune Training and Re-
search Hospital approved this study. Written informed con-
sent was obtained from all patients.

Statistical Analysis
Statistical analyses were performed using SPSS 17.0 (SPSS 
Inc., Chicago, Illinois). Kolmogorov–Smirnov test was used to 
assess the normality of data distribution. The variables were 
presented as mean ± standard deviation (SD), median and in-
terquartile range (IQ), or number and percentage unless oth-
erwise specified. Chi-square test or Fisher exact test were 
used to compare categorical data, and Mann–Whitney U-test 
was used for the comparison of continuous variables. Corre-
lations of IMA with amylase level, Ranson score, and disease 
severity were analyzed by Spearman’s correlation coefficient. 
A p value of <0.05 was considered statistically significant.

RESULTS

A total of 43 patients with biliary AP were included in the 
study. There were 17 (39.5%) males and 26 (60.5%) females, 
with a mean age of 63.6 (22–90) years. The median length 
of hospital stay was 6.1 (3–12) days, and no mortality was 
observed during this period.

A total of 29 (67.4%) patients were diagnosed as mild AP. The 
remaining 14 (32.6%) patients had moderately severe or se-
vere form of disease, and were classified as severe AP. The pa-
tients who had severe form of AP were older than those with 
mild AP (p=0.020). Ranson score was also higher in patients 
with severe AP than in those with mild disease (p=0.011). 
The mean IMA level was 0.626+0.11 (0.379–0.947) ABSU. 

Table 1.	 The comparison of clinical characteristics, laboratory findings, and Ranson scores of the two groups

Parameters	 Patients with mild AP (n=29)	 Patients with severe AP (n=14)	 p

Age (year, mean±SD)	 56.13±15.5 (22–88)	 79.3±9.2 (57–90)	 0.020

Female/Male	 16/13	 10/4	 0.343

White blood cell (10000/mm3)	 10900 (9050–14500)	 11300 (7850–13150)	 0.534

Glucose (mg/dL)	 124 (105–179)	 140.5 (118.7–172)	 0.795

Blood urea (mg/dL)	 29 (22–38)	 51.5 (41.2–66)	 <0.001

Serum creatinine (mg/dL)	 0.85 (0.76–0.97)	 1.2 (0.8–1.7)	 0.007

Serum albumin (g/dL)	 3.6 (3.4–3.8)	 3.2 (3–3.7)	 0.031

Aspartate aminotransferase (U/L)	 176 (110–299)	 181 (55–360)	 0.826

Alanine aminotransferase (U/L)	 185 (106–324)	 159 (54–262)	 0.422

Total bilirubin (mg/dL)	 1.4 (0.7–3.1)	 1.7 (1–5.4)	 0.254

Direct bilirubin (mg/dL)	 1.2 (0.4–3)	 0.8 (0.5–3.6)	 0.835

Lactate dehydrogenase	 303 (223–445)	 301 (225–548)	 0.959

Amylase (U/L)	 1327 (460–2872)	 1917 (793–2535)	 0.468

Ranson score (Interquartile range)	 0 (0–2)	 1 (1–2)	 0.011

Ischemia-modified albumin  (Absorbance unit)	 0.621±0.107 	 0.639±0.125	 0.737

AP: Acute pancreatitis; SD: Standard deviation.
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There was no significant difference in the IMA levels between 
the patients with mild AP and patients with severe form of 
disease (p=0.737). The comparison of clinical characteristics, 
laboratory findings, and Ranson scores of the patients with 
mild AP and those with severe AP are presented in Table 1.

The correlation between IMA level and amylase level, Ranson 
score, and disease severity (according to the Atlanta classifica-
tion) was statistically evaluated. It was found that there was 
no correlation between IMA levels and amylase levels in the 
whole study population (rho=+0.116, p=0.470). IMA was also 
not found to be correlated with Ranson score (rho=−0.070, 
p=0.664). Similarly, no correlation was observed between IMA 
level and the disease severity (rho=0.053, p=0.741) (Fig. 1).

DISCUSSION
Despite recent advances in diagnostic algorithms, critical 
care conditions, and other therapeutic approaches, AP, espe-
cially severe form of the disease, is still a dangerous disease 
with a mortality rate of 10%–20%.[9] Approximately half of 
the deaths are related to multiple organ failure within the 
first week of the attack while septic complications are mainly 
responsible for the delayed mortality. Because of the high 
morbidity and mortality rates in AP, many scoring systems, 
laboratory tests, and radiological methods have been rec-
ommended to estimate the clinical disease course. Some of 
those grading systems including Ranson,[10] Bedside Severity 
Index of AP (BISAP),[11] and Imrie/Glasgow[12] include parame-
ters specific to AP whereas others, such as Acute Physiologic 
and Chronic Health Evaluation System (APACHE)[13] and the 
Mortality Probability Models (MPM) II[14] scores, are not spe-
cific to AP, and are widely used in all critically ill patients.

Apart from the complicated scoring systems, single biochemi-
cal markers such as C-reactive protein, procalcitonin, red cell 
distribution width, and interleukins have also been reported 

as promising predictors of AP severity.[15–17] However, none of 
those provide an accurate prediction of disease severity, and 
thus are not widely used in routine practice. In this regard, 
IMA, a well-known marker for various ischemic-based dis-
eases, may be considered as a novel and alternative predictor 
of disease severity considering that poor antioxidant status 
has been shown to be associated with progression of com-
plications in AP.[18,19] It is known that various ischemic stress-
ors are released from hypoxic tissues, and modify N-termi-
nal amino acids of circulating albumin to a different subtype 
called as IMA.[20] This biochemical marker has been shown to 
play important roles in various hypoxic conditions, especially 
in ischemic heart disease.[2,4,21] Although the pathogenesis of 
AP is multifactorial, an increasing number of studies have fo-
cused on the relationship between the oxidative stress status 
and AP.[19,22] Oxidative stress is primarily related to excessive 
production of reactive oxygen metabolites, which can cause 
damage in pancreatic cells. Free oxygen radicals are also con-
sidered to be involved in pancreatic edema and necrosis pro-
cesses.[23,24] Free oxygen radicals modify the metal binding ter-
minals of human albumin. Therefore, the production of IMA is 
directly related to the production of free oxygen radicals.[25] 
In addition, IMA level raises within a few minutes after tissue 
injury caused by free oxygen radicals, and returns to normal 
serum level after 6–12 h.

To date, the diagnostic role of IMA in various acute abdomi-
nal emergencies has been studied in a number of clinical stud-
ies.[2,26,27] In one of those, serum levels of oxidative stress 
markers including IMA were found to be higher in patients 
with acute appendicitis than in healthy individuals. However, 
the authors found no correlation between the pathological 
extent of acute appendicitis and oxidative stress markers.
[26] In another study, plasma IMA level was found to be sig-
nificantly higher in acute mesenteric ischemia in comparison 
to the nonoccluded group, suggesting that IMA might have a 
diagnostic value in acute thromboembolic occlusion of mes-
enteric vessels.[2]

In the literature, there are only two studies on the associa-
tion between IMA and AP.[19,28] One of those was an experi-
mental study conducted in rats, which aimed to determine 
the potential role of IMA in AP.[28] Plasma IMA level was found 
to be significantly higher in rats with AP than in healthy rats. 
It was also shown that IMA was strongly correlated with se-
rum amylase level, indicating that IMA could be considered 
as a novel diagnostic marker in AP. Moreover, the authors 
reported IMA as an additional marker to monitor inflamma-
tion during AP. The other study was conducted in patients 
with mild biliary and/or nonbiliary AP, and aimed to investi-
gate the potential diagnostic role of oxidative status with us-
ing various oxidative stress parameters including IMA.[19] The 
primary outcome of the study was that IMA was significantly 
elevated in patients with AP in comparison to healthy cases. 
The authors also showed a positive correlation between IMA 
and amylase and lipase levels, similar to the study by Topalo-

Figure 1. Ischemia-modified albumin (IMA) levels in patients with 
mild AP (1) and severe AP (2) (0.621+0.107 ABSU vs. 0.639+0.125 
ABSU, p=0.737).
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glu et al.[28] All those findings obtained from the two stud-
ies indicated the diagnostic IMA level in AP. However, the 
predictive IMA level was not clearly investigated. It is well 
known that the estimation of disease severity is important in 
AP management, considering the risk of dangerous complica-
tions. In contrast to those studies, the primary aim of the 
present study was to investigate the prognostic value of IMA 
in patients with AP. Therefore, there was no control group 
consisting of healthy patients. In addition, we found no signifi-
cant association between IMA levels and amylase levels. With 
regard to this point, it should be stated here that all patients, 
except one, had a plasma IMA level >0.400 ABSU, which is 
generally considered as a reference level for ischemia.[29] In 
the present study, IMA did not also show a correlation with 
both Ranson score and the Atlanta classification for predict-
ing disease course. In our opinion, our work is the first re-
port on this topic. It should be also noted that the sample 
size in both the previous studies was lower than that in our 
study. Consequently, all the findings obtained from the pres-
ent study showed that IMA does not have any prognostic and 
predictive value in AP.

This study has some limitations. First, the sample size was 
small, and the majority of patients had Ranson score <4, mak-
ing the statistical analysis difficult. Second, the measurement 
of IMA was not repeated after the treatment because the 
study mainly focused on the predictive value of IMA. There-
fore, the effect of IMA in the clinical progress of patients was 
not evaluated.

In conclusion, this study is the first report on the prognostic 
role of IMA in patients with AP. According to the results from 
the present study, IMA does not seem to be a useful marker 
in earlier prediction of disease severity in patients with AP. 
However, the results should be confirmed by larger cohort 
studies. Despite important disadvantages, Ranson score 
more accurately indicates disease severity in patients with AP.
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OLGU SUNUMU

Akut pankreatitte iskemi modifiye albümin ve Ranson skoru arasındaki korelasyon
Dr. Cem Emir Güldoğan,1 Dr. Murat Özgür Kılıç,1 Dr. İlhan Balamir,2 Dr. Mesut Tez,1 Dr. Turan Turhan2

1Numune Eğitim ve Araştırma Hastanesi, Genel Cerrahi Kliniği, Ankara
2Ankara Numune Eğitim ve Araştırma Hastanesi, Biyokimya Laboratuvarı, Ankara

AMAÇ: Ranson skoru akut pankreatitin (AP) şiddetinde en yaygın kullanılan prognostik model olmasına karşın, iskemi modifiye albümin (İMA) son 
yıllarda çeşitli iskemi temelli hastalıklar için yeni bir belirteç olarak bildirilmiştir. Amaç AP hastalarında Ranson skoru ve İMA arasındaki korelasyonu 
araştırmaktır.
GEREÇ VE YÖNTEM: Kırk üç AP hastası çalışmaya dahil edildi. Tüm hastalar hafif  ve şiddetli AP olarak sınıflandırıldı. Plazma İMA seviyesi tanıdan 
sonra ve tedaviden öncesi ölçüldü. İskemi modifiye albümin düzeyi ile amilaz düzeyi, Ranson skoru ve hastalığın şiddeti arasındaki ilişki değerlendi-
rildi.
BULGULAR: Yirmi dokuz (%67.4) hastaya hafif  AP tanısı konarken, 14 (%32.6) hasta orta şiddetli veya şiddetli hastalık formuna sahipti ve şiddetli 
AP olarak sınıflandırıldı. Hasta grupları arasında İMA düzeylerinde anlamlı bir fark yoktu (p=0.737). İskemi modifiye albümin düzeyleri ile amilaz 
düzeyleri (p=0.470), Ranson skoru (p=0.664) ve hastalık şiddeti (p=0.741) arasında korelasyon saptanmadı.
TARTIŞMA: Çalışmadan elde edilen sonuçlara göre, İMA AP’de hastalık şiddetinin erken tahmininde yararlı bir belirteç olarak görünmemektedir. 
Önemli dezavantajlarına rağmen, Ranson skoru hastalığın şiddetini daha doğru göstermektedir.
Anahtar sözcükler: Akut pankreatit; hastalık şiddeti; iskemi modifiye albümin.
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