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ABSTRACT

BACKGROUND: While a life-threatening course is observed in 2–3% of patients with acute pancreatitis (AP), mortality can be up 
to 50% in severe AP. In our study, we research relationship between calcium level and Modified Balthazar (MB) score. 

METHODS: 354 patients who were followed up with a diagnosis of AP between 2013 and 2019 were included in our study. Serum 
calcium level was measured within the first 24 h. Abdominal computed tomography (CT) was performed in all patients in the first 12 
h and between 3 and 7 days. The severity of AP was determined according to the MB classification. The correlation between calcium 
level and MB classification was examined.

RESULTS: 206 (58.2%) of the patients were women. Mean age was 54.8±17.9 years (range: 18–100). It was observed that the rate 
of severe AP was significantly higher in the low calcium group compared to the MB classification in which tomographies taken at ad-
mission and 72 h after were evaluated (p<0.05). Furthermore, progression was higher in low calcium group (p<0.05). The cutoff value 
was 9.35 mg/dl for the ROC analysis performed to distinguish mild pancreatitis from moderate-severe pancreatitis according to the MB 
classification performed by CT obtained after 72 h based on the Ca values. For the cutoff value of 9.35 mg/dl (AUC: 0.581, p=0.018, 
95% Cl: 0.514–0.649), the sensitivity was 57.4% and the specificity was 53.1%.

CONCLUSION: Since there is a correlation between the initial calcium level and the severity of the disease according to the CT-scan 
obtained later, the calcium level gives us an idea of the course of the disease.
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Many laboratory and radiological parameters are used to de-
termine the severity of AP. Imrie, Ranson, Bedside Index of 
Severity in AP, Acute Physiology and Chronic Health Eval-
uation II, harmless AP score are some of them.[2] Despite 
certain limitations, imaging scoring, which was developed by 
Balthazar and can be used to evaluate pancreatic and peripan-
creatic inflammation and pancreatic necrosis, is also one of 
the important classifications that determine the severity of 
AP.[9] However, it is thought that these scoring systems alone 
are not sufficient prognostically in AP patients. In addition, it 
has been shown in the laboratory that parameters such as 
pro-inflammatory cytokines, pancreatic enzymes, and C-re-
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INTRODUCTION

Acute pancreatitis (AP) is an inflammation of the pancreatic 
tissue that can show a different course from a simple and 
self-limiting clinical to death.[1] The severe systemic response 
that develops due to inflammation results in a severe picture 
that can lead to multiple organ failure. While over 80% of 
patients have mild, self-limiting AP requiring only brief hos-
pitalization, <20% have severe AP, which may cause various 
complications.[2] While a life-threatening course is observed 
in 2–3% of the patients, the mortality can be up to 50% in 
severe AP.[3–8]
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active protein are significantly correlated with the severity of 
AP.[2,10] It has been previously reported in various studies that 
hypocalcemia develops in the course of severe pancreatitis 
and that calcium levels are associated with the severe course 
of the disease. This hypocalcemia has been associated with 
calcium accumulation in soft tissues secondary to inflamma-
tion.[5,6,11] In addition, in a study in which parathormone was 
examined in the course of AP, it was observed that there was 
an irregular hormone response to inflammation, and different 
studies emphasized that a similar picture could be present in 
other systemic inflammatory conditions.[12–15]

It has been reported that computed tomography (CT) per-
formed at an early stage shows the normal appearance of the 
pancreas in 14–30% of AP. Since necrosis is not seen in the 
early hours, it is recommended not to perform CT before 72 
h.[16] There are a few studies investigating changes in imaging 
findings during the course of AP and evaluating biochemical 
markers and radiological examinations together.[17] In this 
study, we tried to determine the relationship between cal-
cium level and the Balthazar score calculated in tomographic 
scans performed 12 h and 72 h later.

MATERIALS AND METHODS

Study Design
354 patients hospitalized with the diagnosis of AP in the 
Gastroenterology Service of our Hospital between 2013 
and 2019 were included in our study. The diagnosis of AP 
was made on the basis of the American College of Gastro-
enterology guidelines.[1] Those with contrast material allergy, 
chronic pancreatitis, malnutrition, malabsorption, malignancy, 
and those who did not want to participate in the study and 
pregnant women were excluded from the study. The age and 
gender data of all patients were documented.

Serum Calcium Level Measurement
Total serum calcium level was measured within the first 24 
h. These values were then corrected for the serum albumin 
level. Thus, serum calcium level corrected with albumin level 
was determined. Corrected serum calcium level = Total se-
rum calcium level + (0.8 * [4 – serum albumin concentration]).
[4,5] The patients were divided into two groups as those with 
low and normal calcium levels. The relationship between the 
severity of AP assessed according to the Modified Balthazar 
(MB) classification between the two groups was examined.

AP Severity
Abdominal CT was performed in all patients included in the 
study. In addition to pancreatic necrosis and peripancreatic 
fluid accumulation, ascites, pleural fluid, extrapancreatic pa-
renchymal abnormalities (subcapsular fluid accumulation, 
hemorrhage or infarction), vascular complications (arterial 
hemorrhage, venous thrombosis, or pseudoaneurysm), and 
gastrointestinal tract involvement (inflammation, and in-

tramural fluid accumulation) extrapancreatic findings were 
evaluated. AP was graded and classified according to the MB 
classification. According to the Balthazar score, patients with 
scores of 0–2, 4–6, and 8–10 were evaluated as mild, moder-
ate, and severe AP, respectively.[17]

Imaging Analysis
Helical CT (chapter 64, Aquilion; Toshiba Medical Systems, 
Tokyo) was performed on all patients within the first 12 h and 
on days 3–7. Contrast-enhanced CT scan (collimation, 4×2.5 
mm; slice thickness, 5 mm; reconstruction interval, 5 mm) 
was obtained at a rate of 3 ml/s, 65 s after 100 ml Iohexol 
(Omnipaque 300) administration. All images were analyzed by 
the radiologist. Pancreatic, peripancreatic, and extrapancreat-
ic findings and complications were examined.

Ethics Statement
All participants gave written consent to participate in the 
study. Ethical approval for this study was done in our hospi-
tal Ethics Committee (Turkey) was included in the study. All 
procedures were in accordance with the ethical standards of 
our institution’s human experiment committee and the Dec-
laration of Helsinki.

Statistical Analysis
The results of our study were analyzed with the program 
“The Statistical Package for the Social Sciences 22.0 (SPSS 
Armonk, NY: IBM Corp.).” Categorical data were given as 
frequency and percentage (n,%), data with continuous val-
ues were given as mean (± standard deviation [SD]). Data 
were tested for compliance with normal distribution using 
the Kolmogorov–Simonov test, histogram, and ± SD. Chi-
square test was used to test categorical data. Parametric data 
of the groups were compared using Independent T test and 
non-parametric data using Mann–Whitney U test. The cutoff 
values were calculated using the receiver operating charac-
teristic (ROC). The cases with p<0.05 were considered sta-
tistically significant.

RESULTS

354 patients followed up with a diagnosis of AP were includ-
ed in the study. 206 (58.2%) of the patients included in the 
study were women and their mean age was 54.8±17.9 years 
(age range: 18–100). While total serum calcium level was 
low in 30 (8.4%) patients, albumin-corrected calcium level 
was found to be low in 19 (5.3%) patients. There was no 
significant difference in demographic terms (age and gender) 
between the two groups made according to the total calci-
um level (p>0.05). In the comparison made in terms of AP 
severity in both groups; According to the MB classification, 
in which tomographies taken at the time of application were 
evaluated, it was observed that the ratio of moderate and 
severe AP was significantly higher in the low calcium group 
(p<0.05). According to the MB classification, in which tomog-
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raphies taken after 72 h were evaluated, the ratio of mild AP 
was significantly lower and the rate of severe AP was signifi-
cantly higher in the low calcium group (p<0.05 and p<0.001, 
respectively). In addition, in the comparison made in terms 
of changes in the severity of the disease (regression, progres-
sion, or no-change) during the application and subsequent 
imaging; the proportion of those who progressed was signifi-
cantly higher in the low calcium group (p<0.001) (Table 1).

In the demographic comparison between the two groups 
made according to albumin-corrected calcium level, there was 
no significant difference in gender ratio, while the group with 
low calcium was found to be younger (p<0.001). In the com-
parison made in terms of AP severity in both groups; it was 
observed that the rate of severe AP was significantly higher 
in the low calcium group compared to the MB classification, 
in which tomographies taken at the time of application were 
evaluated (p<0.05). According to the MB classification, in 
which tomographies taken after 72 h were evaluated, the ratio 
of mild AP was significantly lower and the rate of severe AP 
was significantly higher in the low calcium group (p<0.05 and 
p<0.001, respectively). In addition, in the comparison made 
in terms of changes in the severity of the disease (regression, 
progression, or no-change) during the application and subse-
quent imaging; the proportion of those who progressed was 
significantly higher in the low calcium group (p<0.05) (Table 2).

ROC analysis was performed to distinguish mild pancreatitis 
from moderate-severe pancreatitis according to the modi-

fied baltazar classification performed by tomography taken 
at the first 12th h based on the total calcium values of the 
patients at the time of admission. The cutoff value for total 
Ca value was 9.35 mg/dl. For the cutt-of value of 9.35 mg/
dl (AUC: 0.616, p=0.001, 95% Cl: 0.551–0.680), the sensi-
tivity was 59.4% and the specificity was 57.3%. ROC analysis 
was performed to distinguish mild pancreatitis from mod-
erate-severe pancreatitis according to the modified balta-
zar classification performed by tomography taken after 72 h 
based on the total Ca values of the patients at the time of 
admission. The cut-off value for total Ca value was 9.35 mg/
dl. For the cutoff value of 9.35 mg/dl (AUC: 0.581, p=0.018, 
95% Cl: 0.514–0.649), the sensitivity was 57.4% and the 
specificity was 53.1% (Fig. 1).

ROC analysis was performed to distinguish mild pancreatitis 
from moderate-severe pancreatitis according to the modified 
baltazar classification performed by tomography taken at the 
first 12th h based on the corrected Ca values of the patients 
at the time of admission. The cutoff value for the corrected 
Ca value was found to be 9.29 mg/dl. For the cutoff value 
of 9.29 mg/dl (AUC: 0.628, p<0.001, 95% Cl: 0.562–0.694), 
the sensitivity was 70.5% and the specificity was 51.5%. ROC 
analysis was performed to distinguish mild pancreatitis from 
moderate-severe pancreatitis according to the modified balt-
azar classification performed by tomography taken after 72 h 
based on the corrected Ca values of the patients at the time 
of admission. The cutoff value for the corrected Ca value was 
9.29 mg/dl. For the cutoff value of 9.29 mg/dl (AUC: 0.554, P 
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Table 1. Relationship between total calcium level and demographic characteristics, Balthazar classification

  Patients with Patients without Total p-value
  low calcium levels low calcium levels n=336
  n=30 (8.4%) n=324 (91.6%) 

Age (year) 55±17.6 54.7±17.8 54.1±17.9 0.065

 (Mean, Standard deviation, Range) (24–85) (18–100) (18–100) 

Sex, n (%)

 Male 14 (46.7) 134 (41.4) 148 (41.8) 0.573

 Female 16 (53.3) 190 (58.6) 206 (58.2)

Balthazar classification (on admission), n (%)    <0.001

 Mild 14 (46.7) 237 (73.1) 251 (70.9) 0.002

 Moderate 14 (46.7) 86 (26.5) 100 (28.2) 0.019

 Severe 2 (6.6) 1 (0.4) 3 (0.9) <0.001

Balthazar classification (after 72 hours), n (%)   <0.001

 Mild 16 (53.3) 240 (74.1) 256 (72.3) 0.015

 Moderate 5 (16.7) 73 (22.5) 78 (22.0) 0.458

 Severe 9 (30.0) 11 (3.4) 20 (5.7) <0.001

Computed tomography changes, n (%)    <0.001

 Regression 7 (23.3) 70 (21.6) 77 (21.8) 0.826

 Progression 15 (50) 72 (20.3) 72 (20.3) <0.001

 No change 8 (26.7) 205 (57.9) 205(57.9) <0.001



= 0.118, 95% Cl: 0.484–0.624), the sensitivity was 66.8% and 
the specificity was 42.9% (Fig. 2).

The progress of AP severity in the two groups made ac-
cording to the total calcium level was analyzed in detail. In 
the group with low calcium; in the images taken after 72 h 
of Stage B, 2 (33.3%) patients remained Stage B, 2 (33.3%) 

patients regressed to Stages A, and 2 (33.3%) patients pro-
gressed to Stage C. It was seen that two patients with Stage 
B remained Stage B in 2 (100%) images taken after 72 h. In 
the imaging performed after 72 h of 6 patients with Stage C, 
2 (33.3%) patients remained Stage C, and 4 (66.7%) patients 
regressed to Stage A. In the imaging performed after 72 h of 
5 patients with stage D, it was seen that 2 (40%) patients re-
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Figure 1. Relationship between calcium level and Balthazar classi-
fication calculated in the first 12 h.
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Figure 2. Relationship between calcium level and Balthazar classi-
fication calculated after 72 h.
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Table 2. Relationship between corrected calcium level and demographic characteristics, Balthazar classification

  Patients with Patients without Total p-value
  low calcium levels low calcium levels n=336
  n=19 (5.3%) n=335 (94.7%) 

Age (year) 46.5±15.3 55.2±17.9 54.1±17.9 <0.001

 (Mean, Standard deviation, Range) (24–69)  (18–100) (18–100)

Sex, n (%)

 Male 8 (42.1) 140 (41.8) 148 (41.8) 0.978

 Female 11 (57.9) 195 (58.2) 206 (58.2)

Balthazar classification (on admission), n (%)    0.031

 Mild 10 (52.6) 241 (71.9) 251 (70.9) 0.071

 Moderate 8 (42.1) 92 (27.5) 100 (28.2) 0.168

 Severe 1 (5.3) 2 (0.6) 3 (0.9) 0.031

Balthazar classification (after 72 hours)    <0.001

 Mild 10 (52.6) 246 (73.4) 256 (72.3) 0.049

 Moderate 3 (15.8) 75 (22.4) 78 (22.0) 0.500

 Severe 6 (31.6) 14 (4.2) 20 (5.6) <0.001

Computed tomography changes, n (%)    0.044

 Regression 2 (10.5) 75 (22.4) 77 (21.8) 0.223

 Progression 8 (42.1) 64 (19.1) 72 (20.3) 0.015

 No change 9 (47.4) 196 (58.5) 205 (57.9) 0.339



mained stage D, and 3 (60%) patients progressed to Stage E. 
In the imaging performed after 72 h of 11 patients with Stage 
E, 9 (81.8%) patients remained Stage E, and 2 (18.2%) patients 
regressed to Stages A and C (Table 3).

In the group with normal calcium levels; in the imaging per-
formed after 72 h of 56 patients with Stage A, 46 (82.1%) pa-
tients remained Stage A, and 10 (27.9%) patients progressed 
to Stages B, C and D. In the imaging performed after 72 h of 
36 patients with Stage B, 22 (61.1%) patients remained Stage 
B, 8 (22.2%) patients regressed to Stage A, and 6 (16.7%) 
patients progressed to Stage C. In the imaging performed af-
ter 72 h of 145 patients with Stage C, 91 (62.8%) patients 
remained Stage C, 30 (20.7%) patients regressed to Stages 
A and B, and 24 (16.6%) patients had Stages D and E ‘ It was 
seen to be progressed. In the imaging performed after 72 h 
of 40 patients with Stage D, 11 (27.5%) patients remained 
Stage D, 22 (55%) patients regressed to Stages A, B, and C, 7 
(17.5%) patients progressed to Stage E was seen to be. In the 
imaging performed after 72 h of 47 patients with Stage E, 37 
(78.7%) patients remained Stage E, and 10 (21.3%) patients 
regressed to Stages A, B, C, and D (Table 4).

DISCUSSION
The pancreas is one of the important organs of the intesti-
nal system with endocrine and exocrine functions. Enzymes 
involved in digestion cause damage to the pancreatic tissue 
due to pancreatic damage that occurs due to inflammation in 
patients with pancreatitis clinic.[1,4,5] While mild and moder-
ate pancreatitis affects only itself and adjacent organs locally, 
multiple organ failure may develop in severe pancreatitis due 
to both local and systemic effects.[1,3,4,8] It is known that mor-
bidity and mortality decrease in patients with severe AP with 
early initiation of treatment and close monitoring.[18] For this 
reason, it is important to determine the course of the disease 
using laboratory and radiological parameters. 

Although there are many parameters used in the course 
of AP, it has been reported in studies that there is a sig-
nificant relationship between calcium level and AP severity.
[19,20] Calcium is involved in bone metabolism as well as in 
many metabolisms in the body. Ca metabolism is regulated 
with parathyroid hormone and calcitonin. Various theories 
have been proposed regarding the pathophysiology of hypo-
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Table 3. Evaluation of the changes in CT scan performed on the 3th-7th day compared to the one performed within the first 12 
hours in patients with low total calcium level

CT 3th-7th day CT: On admission                                                                                          

 Stage A Stage B Stage C Stage D Stage E Total
 n (%) n (%) n (%) n (%) n (%) n (%)

Stage A 2 (33.3) 0 (0) 4 (64.7) 0 (0) 1 (9.1) 7 (23.3)

Stage B 2 (33.3) 0 (0) 0 (0) 0 (0) 0 (0) 2 (6.7)

Stage C 2 (33.3) 2 (100) 2 (33.3) 0 (0) 1 (9.1) 7 (23.3)

Stage D 0 (0) 0 (0) 0 (0) 2 (40) 0 (0) 2 (6.7)

Stage E 0 (0) 0 (0) 0 (0) 3 (60) 9 (81.8) 12 (40)

Total 6 (100) 2 (100) 6 (100) 5 (100) 11 (100) 30 (100

CT: Computed tomography.

Table 4. Evaluation of the changes in CT scan performed on the 3th-7th day compared to the one performed within the first 12 
hours in in patients without low total calcium level

CT 3th-7th day CT: On admission                                                                                          

 Stage A Stage B Stage C Stage D Stage E Total
 n (%) n (%) n (%) n (%) n (%) n (%)

Stage A 46 (82.1) 8 (22.2) 20 (13.8) 11 (27.5) 2 (4.3) 87 (26.9)

Stage B 2 (3.6) 22 (61.1) 10 (6.9) 1 (2.5) 1 (2.1) 36 (11.1)

Stage C 6 (10.7) 6 (16.7) 91 (62.8)  10 (25.0) 4 (8.5) 117 (36.1)

Stage D 2 (3.6) 0 (0) 14 (9.7)  11 (27.5)  3 (6.4) 30 (9.3)

Stage E 0 (0) 0 (0) 10 (6.9) 7 (17.5)  37 (78.7) 54 (16.7)

Total 56 (100) 36 (100) 145 (100) 40 (100) 47 (100) 324 (100)

CT: Computed tomography.



calcemia in AP. The most accepted theories; saponification 
due to adipose tissue necrosis and the precipitation of cal-
cium in tissues due to this, hypoalbuminemia and hormonal 
disorders. In fact, it has been stated in recent studies that 
hypocalcemia develops as a response to acute inflammation 
and there is a similar systemic response in most inflamma-
tory conditions (infection, trauma, malignancy, etc.) in the 
body.[4,21–23]

Although studies on Ca level in the course of AP have been 
reported to be closely related to the course of the disease, 
there are rare studies on the relationship between calci-
um levels and radiological findings.[2,15–19] Chhabra et al.[24] 
emphasized that, regardless of the etiology, hypocalcemia 
had an effect on both the severe course of the disease and 
mortality in 105 patients followed-up with AP. Pokharel et 
al.[25] reported that in the course of AP, serum calcium level 
and corrected calcium level in the first 24 h were effective in 
the course of the disease, and that pancreatitis had a more 
severe course in patients with low calcium levels and cor-
rected calcium levels. Tan et al.[20] in a study they conducted 
with 379 patients with AP, 77 of whom were in intensive 
care unit, they compared Ca levels with three different scor-
ing systems and it was reported that scoring systems which 
National Early Warning Score (r=−0.46; p<0.001), Modified 
Early Warning Score (r=−0.37; p<0.001), and Bedside Index 
of Severity in AP (r=−0.39; p<0.001) were correlated with 
calcium level. Therefore, they recommended that Ca level 
and scoring systems should be integrated with each oth-
er. Tasić et al.[19] in their study with 273 patients, he made 
a classification according to the Baltazar score and found 
that there was a low level of negative correlation between 
ionized Ca and the course of the disease. The disease pro-
gressed severely as the ionized calcium decreased. In addi-
tion, Ammori et al.[26] observed that in the course of AP, 
endotoxin is released due to hypocalcemia and the develop-
ment of endotoxemia is effective in mortality. In our study, 
the rate of moderate and severe pancreatitis was found to 
be higher in the group with low calcium compared to the 
total Ca and corrected Ca levels at the time of admission 
compared to the Baltazar score, which was performed by 
CT scan at the time of admission and 72 h later. In addition, 
the rate of disease progression was higher in the group with 
low calcium.

This study has some limitations. First, being a single-center 
retrospective study and not mentioning other risk factors 
that play a role in the progression of the disease are import-
ant limitations. In addition, since the data are obtained only 
from a single tertiary center, it may not include all patients 
hospitalized with a diagnosis of AP. The strengths of our 
study include the large number of samples, the clear presen-
tation of all patient etiologies, the evaluation of the abdomi-
nal tomography taken at the time of the first application and 
the 72nd h by the same person (radiology specialist), and the 
corrected calcium level as well as the total calcium level.

Conclusion
Early intensive care unit hospitalization, strict follow-up and 
early treatment changes the course of the disease in FP pa-
tients. Therefore, it is important to know the course of the 
disease in the early period. In our study, we showed that se-
rum calcium level is an important parameter in the course 
of AP and has a predictive value regarding the course of the 
disease. Although CT is an important marker, it is not rec-
ommended due to its inability to show the severity of the 
disease at an early stage. However, since there is a correlation 
between the initial calcium level and the severity of the dis-
ease according to the subsequent CT, the calcium level gives 
us an idea of the course of the disease.

Ethics Committee Approval: This study was approved 
by the Van Training and Research Hospital Clinical Research 
Ethics Committee (Date: 04.02.2021, Decision No: 2023/03).

Peer-review: Internally peer-reviewed.

Authorship Contributions: Concept: M.A.B., R.D., Y.K.; 
Design: M.A.B., R.D., Y.K.; Supervision: Y.K.; Resource: 
M.A.B., R.D., A.A.K.; Materials: M.A.B., R.D., A.A.K.; Data: 
M.A.B., R.D., A.A.K.; Analysis: R.D., Y.K.; Literature search: 
M.A.B., R.D., A.A.K.; Writing: M.A.B., R.D., A.A.K.; Critical 
revision: R.D., Y.K.

Conflict of Interest: None declared.

Financial Disclosure: The authors declared that this study 
has received no financial support.

REFERENCES

1. Tenner S, Baillie J, DeWitt J, Vege S. American college of gastroenter-
ology guideline: Management of acute pancreatitis. Am J Gastroenterol 
2013;108:1400–16. [CrossRef ]

2. Kayar Y, Senturk H, Tozlu M, Baysal B, Atay M, Ince AT. Prediction of 
self-limited acute pancreatitis cases at admission to emergency unit. GE 
Port J Gastroenterol 2019;26:251–9. [CrossRef ]

3. Dickerson RN, Alexander KH, Minard G, Croce MA, Brown RO. Accu-
racy of methods to estimate ionized and ‘‘corrected’’ serum calcium con-
centrations in critically ill multiple trauma patients receiving specialized 
nutrition support. J Parenter Enteral Nutr 2004;28:133–41. [CrossRef ]

4. Peng T, Peng X, Huang M, Cut J, Zhang Y, Wu H, et al. Corrigendum to 
serum calcium as an indicator of persistent organ failure in acute pancre-
atitis. Am J Emerg Med 2017;35:1785. [CrossRef ]

5. Gutiérrez-Jiménez AA, Castro-Jiménez E, Lagunes-Córdoba R. Total 
serum calcium and corrected calcium as severity predictors in acute pan-
creatitis. Rev Gastroenterol Mex 2014;79:13–21. [CrossRef ]

6. Bhattacharya SK, Luther RW, Pate JW, Crawford AJ, Moore OF, Pitcock 
JA, et al. Soft tissue calcium and magnesium content in acute pancreati-
tis in the dog: Calcium accumulation, a mechanism for hypocalcemia in 
acute pancreatitis. J Lab Clin Med 1985;105:422–7.

7. Kayar Y, Dertli R, Konur S. Clinical outcomes of acute pancreatitis in 
elderly patients: An experience of single tertiary center. Pancreatology 
2020;20:1296–301. [CrossRef ]

8. Konur S, Ozkahraman A, Surmeli N, Gunduz I, Iliklerden UH, Dertli R, 
et al. The severity of acute pancreatitis according to modified balthazar clas-
sification in patients with pancreatic cancer. Tumori 2020;106:356–61.

Ulus Travma Acil Cerrahi Derg, June 2022, Vol. 28, No. 6774

Bilgili et al. Is there a correlation between the initial calcium level and Balthazar classification in patients with AP?

https://doi.org/10.1038/ajg.2013.218
https://doi.org/10.1159/000493762
https://doi.org/10.1177/0148607104028003133
https://doi.org/10.1016/j.ajem.2017.06.056
https://doi.org/10.1016/j.rgmxen.2014.05.003
https://doi.org/10.1016/j.pan.2020.06.006
https://doi.org/10.1177/0300891620948961


9. Balthazar EJ, Freeny PC, Van-Sonnenberg E. Imaging and intervention 
in acute pancreatitis. Radiology 1994;193:297–306. [CrossRef ]

10. Fisic E, Poropat G, Bilic-Zulle L, Licul V, Milic S, Stimac D. The role of 
IL-6, 8, and 10, sTNFr, CRP, and pancreatic elastase in the prediction of 
systemic complications in patients with acute pancreatitis. Gastroenterol 
Res Pract 2013;2013:282645. [CrossRef ]

11. Abboud B, Daher R, Boujaoude J. Digestive manifestations of parathy-
roid disorders. World J Gastroenterol 2011;17:4063–6. [CrossRef ]

12. Ebert EC. The parathyroids and the gut. J Clin Gastroenterol 
2010;44:479–82. [CrossRef ]

13. Ledesma-Heyer JP, Arias-Amaral J. Pancreatitis aguda. Med Int Mex 
2009;25:285–94.

14. Noto H, Heller HJ. Vitamin D deficiency as an ignored cause of hypo-
calcemia in acute illness: Report of 2 cases and review of literature. Open 
Endocrinol J 2009;3:1–4. [CrossRef ]

15. Feng S, Wei Q, Hu Q, Huang X, Zhou X, Luo G, et al. Research progress 
on the relationship between acute pancreatitis and calcium overload in 
acinar cells. Dig Dis Sci 2019;64:25–38. [CrossRef ]

16. Khan AA, Talib A. Early computerized tomographic scan in mild pancre-
atitis may be deceiving: An experıence of tertiary care hospital. J Postgrad 
Med Inst 2012;26:324–9.

17. Konur S, Surmeli N, Gunduz I, Iliklerden UH, Dertli R, Kayar Y. Course 
of acute pancreatıtıs ın the elderly evaluated wıth computed tomography 
scan. Turk J Geriatr 2020;23:326–33. [CrossRef ]

18. Tozlu M, Kayar Y, Ince AT, Baysal B, Senturk H. Low molecular 

weight heparin treatment of acute moderate and severe pancreati-
tis: A randomized, controlled,open-label study. Turk J Gastroenterol 
2019;30:81–7. [CrossRef ]

19. Tasić T, Grgov S, Nagorni A, Benedeto-Stojanov D. Comparison of bio-
humoral and morphological parameters in acute pancreatitis. Srp Arh 
Celok Lek 2014;142:29–33. [CrossRef ]

20. Tan JW, Zhang XQ, Geng CM, Peng LL. Development of the national 
early warning score-calcium model for predicting adverse outcomes in pa-
tients with acute pancreatitis. J Emerg Nurs 2020;46:171–9. [CrossRef ]

21. Lee PJ, Papachristou GI. New insights into acute pancreatitis. Nat Rev 
Gastroenterol Hepatol 2019;16:479–96. [CrossRef ]

22. Sah RP, Garg P, Saluja AK. Pathogenic mechanisms of acute pancreatitis. 
Curr Opin Gastroenterol 2012;28:507–15. [CrossRef ]

23. Frick TW. The role of calcium in acute pancreatitis. Surg 2012;152:157–
63. [CrossRef ]

24. Chhabra P, Rana SS, Sharma V, Sharma R, Bhasin DK. Hypocalcemic 
tetany: A simple bedside marker of poor outcome in acute pancreatitis. 
Ann Gastroenterol 2016;29:214–20. [CrossRef ]

25. Pokharel A, Sigdel PR, Phuyal S, Kansakar PB, Vaidya P. Prediction of 
severity of acute pancreatitis using total serum calcium and albumin-cor-
rected calcium: A prospective study in tertiary center hospital in Nepal. 
Surg Res Pract 2017;2017:1869091. [CrossRef ]

26. Ammori BJ, Barclay GR, Larvin M, McMahon MJ. Hypocalcemia in 
patients with acute pancreatitis: A putative role for systemic endotoxin 
exposure. Pancreas 2003;26:213–7. [CrossRef ]

Ulus Travma Acil Cerrahi Derg, June 2022, Vol. 28, No. 6 775

Bilgili et al. Is there a correlation between the initial calcium level and Balthazar classification in patients with AP?

OLGU SUNUMU

Akut pankreatit hastalarında başlangıçta bakılan kalsiyum seviyesi ile Balthazar sınıflaması 
arasında korelasyon var mı?
Dr. Mehmet Ali Bilgili,1 Dr. Ramazan Dertli,2 Dr. Abdullah Al Kafee,3 Dr. Guner Kılıç,2 Dr. Yusuf Kayar2

1Van Eğitim ve Araştırma Hastanesi, Acil Ünitesi Bölümü, Van
2Van Eğitim ve Araştırma Hastanesi, Gastroenteroloji Bölümü, Van
3Boğaziçi Üniversitesi Mühendislik Fakültesi, Biomedikal Mühendisliği Bölümü, İstanbul

AMAÇ: Akut pankreatit (AP) hastalarnın %2–3’ünde hayatı tehdit eden bir seyir görülürken, ağır seyirli AP’de mortalite %50’ye kadar çıkabilmekte-
dir. Çalışmamızda kalsiyum düzeyi ile Modifiye Balthazar (MB) skoru arasındaki ilişkiyi saptamaya çalıştık. 
GEREÇ VE YÖNTEM: Çalışmamıza 2013–2019 tarihleri arasında AP tanısı ile takip edilen 354 hasta alındı. İlk 24 saat içinde serum kalsiyum seviyesi 
ölçüldü. Çalışmaya alınan tüm hastalara ilk 12 saatte ve 3–7 günler arasında abdominal bilgisayarlı tomografi (BT) çekildi. MB sınıflamasına göre 
AP’nin şiddeti belirlendi. Kalsiyum seviyesi ile MB sınıflaması arasındaki korelasyon incelendi. 
BULGULAR: Çalışmaya alınan hastaların 206’sı (%58.2) kadındı. Ortalama yaşları 54.8±17.9 yıl (yaş aralığı: 18–100) idi. Başvuru sırasında ve 72 saat 
sonrasında çekilen tomografilerin değerlendirilerek yapıldığı MB sınıflamasına göre düşük kalsiyum grubunda ağır AP oranının anlamlı olarak daha 
yüksek olduğu izlendi (p<0.05). Ayrıca düşük kalsiyum gurubunda progresyon daha yüksek oranda gözlendi (p<0.05). Hastaların başvuru anındaki 
total Ca değerleri baz alınarak 72. saat sonrası çekilen BT ile yapılan MB sınıflamasına göre hafif  pankreatitleri orta-ağır pankreatitlerden ayırmak için 
yapılan ROC analizi için kestirim değeri 9.35 mg/dl bulundu. 9.35 mg/dl kestirim değeri için (AUC: 0.581, p=0.018, %95 Cl: 0.514–0.649) hassasiyet 
%57.4, özgüllük %53.1 olarak hesaplandı.
TARTIŞMA: Başlangıçta bakılan kalsiyum seviyesi ile daha sonra çekilen BT’ye göre hastalığın ciddiyeti arasında korelasyon olması nedeniyle, kalsi-
yum seviyesi hastalığın seyrinin nasıl olacağı konusunda bize fikir vermektedir.
Anahtar sözcükler: Akut pankreatit; Balthazar sınıflaması; hipokalsemi.
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