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ABSTRACT

Objectives: To evaluate the risk factors, Atlanta severity score, Balthazar-CTSI score, and disease course in
patients of varying weight with acute pancreatitis (AP).

Methods: A retrospective evaluation was made of normal weight (NW), overweight (OW), and obese
(OB) patients (n:1134) with respect to demographic findings, diabetes (DM)/hypertension, smoking/
alcohol use, etiologies, laboratory findings, Balthazar/Atlanta severity scores, and disease outcomes. After
consistency and associations among the BMI, Balthazar, and Atlanta groups were evaluated, combined
effects of risk factors on mortality, hospital and ICU stays were re-examined statistically.

Results: In the OB group, mean age (p < 0.001), female gender (p < 0.001), increased BUN(p < 0.027) and
Hct (p = 0.039), DM(p < 0.024), and mortality (p < 0.011) were statistically significant. In the non-NW
groups, the rates of complications (40.6%/38.6%), mortality (3.7%/4.9%), interventional procedures
(36%/39%), and length of hospital stay (11.6%/9.8%) were increased. Obesity constituted 23.7% of severe
AP(SAP) and 50% of mortality. There was no significant relationship between Atlanta and Balthazar
groups and BMI, nor between Balthazar and moderate AP (MSAP) to SAP. Old age (p = 0.000), male sex
(p = 0.05), obesity (p = 0.046), alcohol (p = 0.014), low Hct (p = 0.044), high CRP (p = 0.024), MSAP/SAP
(p = 0.02/(p < 0.001), and any complications (p < 0.001) increased the mortality risk. Female gender
(p = 0.024), smoking (p = 0.021), hypertriglyceridemia (p = 0.047), idiopathic etiology (p = 0.023), and
MSAP/SAP (p < 0.001) associations increased ICU admission. Co-occurrences of higher Balthazar score
(p < 0.001), MSAP/SAP (p < 0.001), all kinds of complications (p < 0.001), and recurrence (p = 0.040)
increased the hospital stay (>11 days).

Conclusions: Although complications, mortality, longer hospitalization, and interventional procedures
were observed more in the overweight and obese, successful prediction of Atlanta severity and
Balthazar-CTSI scores based on BMI does not appear to be accurate. OB carries an increased risk for
morbidity and mortality. The combined effects of risk factors increased mortality, longer hospital stays,
and ICU admission.

© 2022 IAP and EPC. Published by Elsevier B.V. All rights reserved.

1. Introduction

Currently, approximately 40% of adults are overweight (OW) [3].
Obesity, which used to be a sign of wealth, has now become an

Acute pancreatitis (AP) is a potentially life-threatening acute
inflammation of the pancreas. Its course is usually mild (80—85%)
and recovery occurs within a week. Permanent organ failure (OF)
develops in severe AP (SAP) requiring intensive care unit (ICU)
treatment. Depending on the presence of or necrosis, while mor-
tality is a very rare event in mild cases (usually less than 1%), it may
reach up to 35% in SAP [1,2].
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important health problem. Obesity is a component of metabolic
syndrome (cardiovascular disease, diabetes mellitus (DM), dysli-
pidemia). Body mass index (BMI) is calculated by dividing the
weight (in kg) of an individual by the square of height (in meters). A
BMI value of <25 kg/m? is considered normal weight (NW),
25—30 kg/m? is overweight (OW), and >30 kg/m? is considered
obese (OB). Increases in proinflammatory cytokines released from
abdominal adipose tissue, in gallstone frequency, and in serum
lipids in OB trigger AP. In Asian populations, AP can also be
observed in individuals with lower weight [4]. In addition, lipolysis
of peripancreatic/visceral triglycerides by lipase and increased
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release of unsaturated fatty acids causes pancreatic necrosis [5],
SAP [6,7], and systemic complications [8,9]. Recent publications
stated there was a relationship between OB and AP [10,11]. Obesity
was shown to be associated with SAP, an increased risk of com-
plications, and in-hospital mortality [ 12]. The coexistence of AP and
DM increases mortality, local complications, ICU admission, and
longer hospital stay [13,14]. Hypertension and smoking also in-
crease AP risk [15,16]. Combined alcohol use and smoking is a
strong and dose-dependent risk factor. Alcohol increases the risk by
altering the immune response [17]. A large cohort study reported
the hazard ratios for heavy drinkers versus non-drinkers, and
regular smokers versus non-smokers as 1.52 (1.11-2.09; p = 0.04)
and 1.45 (1.28—1.64; p = 0.02), respectively [18].

The aim of this retrospective study was to investigate the course
and outcomes of AP when patients were grouped as NW, OW, and
OB according to BMI, and results were interpreted after statistical
evaluation.

2. Methods

This retrospective study included 1334 patients, comprising 614
males and 720 females, aged >18 years, who were diagnosed with
AP according to Revised Atlanta Classification (RAC) criteria. The
study was initiated after Bezmialem Vakif University Ethical Board
approval (03.09.2020,54022451—050.05.04-) and was listed on
Clinical.trials.gov (NCT04901949). Patient data were obtained from
the hospital records from the 2010—2020 period. According to RAC
criteria, the presence of 2 of 3 findings was considered sufficient for
diagnosis (characteristic pain, amylase/lipase values >3xULN,
radiological imaging compatible with AP) [19]. Patients who
refused treatment, had serious psychiatric problems, chronic
pancreatitis, a history of pancreatic surgery, or had contraindica-
tions for contrast material were excluded from the study. A record
was made for each patient of age, gender, cigarette/alcohol habits,
presence of DM/hypertension, etiologies, and BMI. The patients
were separated into 3 groups according to BMI as NW, OW, and OB.
During the hospitalization period, laboratory tests were measured
continuously every day, but the tests performed at the 48th hour
and Balthazar-CTSI were used in the study. Balthazar-CTSI scores
vary between 0 and 10 [0(A):normal, 1(B):increased pancreatic size,
2(C):inflammatory changes in pancreas/peripancreatic fatty tissue,
3(D):irregularly bordered, single fluid collection, 4(E):irregularly
circumscribed, >2 fluid collection + various degrees of necrosis
levels [20]. In the data analysis, scores were grouped as mild (0—3),
moderate [4—6], and severe [7—10]. The Balthazar scores and score
groups were compared. The laboratory tests included WBC (N:4.5-
11 x 100/microliter), Hct (N:35.5—48%), CRP (N:0—5 mg/dl), BUN
(N:9.8—20.1 mg/dL), and serum creatinine (N:0.57—1.11 mg/dl).

The severity of AP was classified as mild (no local complications
or OF), moderate (local complications + transient OF <48 h), and
severe (permanent OF). These groups were also compared. A record
was made of complications [none, local (pseudocyst/abscess/ne-
crosis), systemic (OF), mixed (OF + serious co-morbidity) and in-
fectious (other organ system infections and sepsis)], survival (alive/
dead), hospitalization days, interventional procedures [endoscopic
retrograde pancreato-cholangiography (ERCP) & endosonography
(EUS)], ICU admission, and the number of recurrent attacks.

2.1. Statistical analysis

All subjects who met the inclusion criteria were included in the
study. Due to the large number of subjects, there was no need for a
separate power analysis. Data obtained in the study were analyzed
statistically using SPSS version 23.0 software. Descriptive statistics
for the obtained data were calculated as mean + standard deviation
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(SD), minimum, maximum values, percentiles (25th, median, and
75th), and frequencies (number/percentage) depending on the type
of variables. Consistency and relationships between the BMI
groups, Balthazar, and Atlanta severity were analyzed using Kappa
statistics and Kendall Tau-b statistics. The conformity of numerical
variables to normal distribution was examined using the Shapiro-
Wilk test. The One-Way ANOVA model of univariate analysis was
used to compare BMI groups and the severity of AP in terms of
numerical features, and significant differences were determined
with the posthoc Tukey test. Relationships between categorical
features and BMI and severity of AP were analyzed using the
Pearson Chi-Square test. The combined effects of the measured
features on mortality, ICU admission, and hospitalization for >11
days were re-examined with multivariate logistic regression anal-
ysis, in which factors with insignificant effects were removed from
the model with the backward variable selection method. The level
of statistical significance was accepted as p < 0.05.

3. Results

Descriptive values for numerical and categorical characteristics
of patients are given in Table 1. Comparisons of BMI, RAC, and
Balthazar-CTSI groups are shown in Table 2, and the patient char-
acteristics of the BMI and RAC groups are given in Tables 3 and 4.
Factors affecting survival, longer hospital stay, and ICU admission
are given in Table 5.

3.1. Gender distributions

Of the 720 females, 46.2% were OB, 33% OW, and 20.8% were
NW, 35.8% had complications, 9.6% died, 45.8% had an interven-
tional procedure, 9.3% were hospitalized >11 days, 5.1% required
ICU, and 24.3% had recurrent attacks. Of the 614 males (46.02%),
32.6% were OB, 42.6% OW, 24.8% were NW, 16.6% had complica-
tions, 6.5% died, 14.7% had interventional procedure, 3.4% were
hospitalized for >11 days, 1.9% were admitted to ICU, and 6.7% had
recurrent attacks.

3.2. BMI and RAC groups

The NW group comprised 302 (22.6%) patients, the OW group
included 500 (37.5%), and the OB group, included 532 (39.9%) cases.
Females constituted the majority of the OB group (p < 0.001). OW
and OB patients were more likely to have DM (p < 0.024). The
mortality rate (p < 0.011) and mean BUN level (p < 0.027) were
significantly higher in the OB group than in the NW group. In the OB
group, the rates of MAP, MSAP, and SAP were 58.5%, 17.8%, and
23.7%, respectively. The mean age varied significantly between the
BMI groups, with the highest age in OB and the lowest in NW
(p < 0.001). The mean Hct value was higher in the OW group than in
the NW group (p < 0.039).

The MAP group included 762 (57.1%) patients, with MSAP
including 272 (20.4%), and SAP including 300 (22.5%) cases. There
were more interventional procedures (p < 0.001) and recurrent
attacks (p = 0.050) in the MSAP group. Longer stays (>11 day) and
ICU admission were more frequent in the MSAP and SAP groups
than in the MAP group (p < 0.001). Mean age, CRP, BUN, and
creatinine values were significantly higher in the SAP group
compared to the MSAP and MAP groups (p < 0.001). The mean WBC
value was higher in SAP compared to MAP (p < 0.001), and the
mean Hct value was lower in the SAP group (p = 0.05). Smoking/
alcohol habits, hypertension, etiologies, complications, in-
terventions, in-hospital days, ICU admission, recurrent attacks, and
WBC, CRP, and creatinine values showed no statistically significant
difference between the BMI groups. In the RAC groups, gender,
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Table 1
Descriptive values of the patients.
Mean SD Minimum Maximum Percentiles
25 Median 75
Age (years) 54.96 17.48 18.00 101.00 42.00 55.00 68.00
Height(cm) 165.57 9.18 103.00 192.00 160.00 165.00 171.00
Weight(kg) 79.98 16.00 27.70 193.00 70.00 80.00 90.00
BMI(kg/m2) 29.15 5,68 14.70 90.09 25.40 28.80 32.00
WBC(pL) 11.60 5.11 1.95 49.90 7.84 10.73 14,11
Hct(%) 38.92 6.70 18.9 68.20 35.30 39.40 43.06
CRP(mg/dl) 11.26 29.31 0.01 338.10 .56 2.11 9.39
BUN(mg/dl) 15.81 9.85 0.74 111.30 9.98 13.55 18.22
Creatinine(mg/dl) 0.96 0.92 0 21.70 0.69 0.80 0.96
n(%)

Gender Male 614 (46%)

Female 720 (54.%)
BMI(kg/m?) <25 (normal-weight) 302 (22.6%)

25-30 (overweight) 500 (37.5%)

>30 (obese) 532 (39.9%)
Cigarette Smoking No 1066 (79.9%)

Yes 268 (20.1%)
Alcohol Use No 1080 (81%)

Yes 254 (19.0%)
Diabetes Mellitus Absent 917 (68.7%)

Present 417 (31.3%)
Hypertension Absent 913 (68.4%)

Present 421 (31.6%)
Etiology Biliary 723 (54.2%)

Alcohol 64 (4.8%)

Hypertriglyceridemia 109 (8.2%)

Hypercalcemia 21 (1.6%)

Drug 44 (3.3%)

Congenital 32 (2.4%)

Idiopathic 223 (16.7%)

Post-ERCP 7 (0.5%)

0ddi sphincter dysfunction 12 (0.9%)

Malignancy 18 (1.3%)

Intrapapillary mucinous neoplasia 1(0.1%)

Primary Sclerosing Cholangitis 15 (1.1%)

Autoimmunity 5(0.4%)

Multiple etiology 60 (4.5%)
Balthazar-CTSI Scoring 0(A) 23 (1.7%)

1(B) 226 (16.9%)

2(C) 399 (29.9%)

3(D) 278 (20.8%)

4(E) 239 (17.9%)

5 50 (3.7%)

6 37 (2.8%)

7 38 (2.8%)

8 30 (2.2%)

9 13 (1%)

10 1(0.1%)
Balthazar-CTSI Groups Mild (0-3) 926 (69.4%)

Moderate (4—6) 326 (24.4%)

Severe (7—10) 82 (6.2%)

Atlanta Severity Groups

Complications

Survival

Invasive Procedures

Length of Hospital Stay(days)
ICU Admission

Number of Attacks

Mild
Moderate
Severe
None

Local
Systemic
Mixed
Infectious
Alive

Died

No

Yes

<10

>11

No

Yes

One attack
Multiple attacks

762 (57.1%)
272 (20.4%)
300 (22.5%)
762 (57.1%)
289 (21.7%)
140 (10.5%)
105 (7.9%)
38 (2.8%)
1202 (90.1%)
132 (9.9%)
720 (54%)
614 (46.0%)
1192 (89.4%)
142 (10.6%)
1273 (95.4%)
61 (4.6%)
993 (74.4%)
341 (25.6%)
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Table 2
Comparisons of BMI, revised Atlanta classification and Balthazar-CTSI* groups.
ATLANTA SEVERITY GROUPS Total
Mild Moderate Severe
n (%) N
BMI(kg/m?) <25 (normal weight) 183 (60.6%) 64 (21.2%) 55 (18.2%) 302
25-30 (overweight) 268 (53.6%) 113 (22.6%) 119 (23.8%) 500
>30 (obese) 311 (58.5%) 95 (17.8%) 126 (23.7%) 532
Total 762 (57.1%) 272 (20.4%) 300 (22.5%) 1334
Balthazar-CTSI Groups Mild (0-3) 673 (72.7%) 69 (7.5%) 184 (19.9%) 926
Moderate (4—6) 89 (27.3%) 154 (47.2%) 83 (25.5%) 326
Severe (7—10) 0 (0%) 49 (59.8%) 33 (40.2%) 82
Total 762 (57.1%) 272 (20.4%) 300 (22.5%) 1334
BALTHAZAR-CTSI GROUPS
Mild (0-3) Moderate [4—6] Severe [7—10] Total
n (%) N
BMI(kg/m?) <25 (normal weight) 209 (69.2%) 74 (24.5%) 19 (6.3%) 302
25-30 (overweight) 337 (67.4%) 138 (27.6%) 25 (5%) 500
>30 (obese) 380 (71.4%) 114 (21.4%) 38 (7.1%) 532
Total 926 (69.4%) 326 (244%) 82 (6.2%) 1334
@ Kappa statistics.
Table 3
Patient characteristics of BMI groups*.
(Normal) (Overweight) (Obese)
n (%) P
Gender Male 152 (50.3%) 262 (52.4%)* 200 (37.6%)° <0.001
Female 150 (49.7%) 238 (47.6%)* 332 (62.4%)°
Diabetes Mellitus Absent 226 (74.8%) 341 (68.2%)° 350 (65.8%)° 0.024
Present 76 (25.2%)* 159 (31.8%)° 182 (34.2%)°
Survival Alive 284 (94%)? 452 (90.4%) 466 (87.6%)° 0.011
Dead 18 (6%) 48 (9.6%)™ 66 (12.4%)°

*Completely different letters next to the percentage values in the columns indicate significantly different BMI groups. **: Pearson Chi-Square test

BMI N Mean* SD 95% CI for Mean Minimum Maximum
Lower Upper p€
Age <25 302 51.622 19.36 49.43 5381 17.00 101.00 < 0.001
25-30 500 54.59° 17.84 53.02 56.15 14.00 100.00
>30 532 57.22¢ 15.61 55.89 58.55 19.00 94.00
Hct <25 302 38.132 6.00 37.45 38.81 13.80 52.10 0.039
25-30 500 39.38" 6.38 38.82 39.94 30 57.10
>30 532 38.94%" 7,32 38.31 39.56 .01 68.20
BUN <25 302 14.77° 9.04 13.74 15.79 .74 64.95 0.027
25-30 500 15.57%P 9.71 14.72 16.43 2.80 101.00
>30 532 16.61° 10.36 15.73 17.50 421 111.30

¥: The letters (a,b,c) next to mean values show the difference of BMI groups. Significant groups bear completely different letters. €:0ne-Way ANOVA and post-hoc Tukey test.

cigarette/alcohol habits, DM, and etiologies did not have statisti-
cally significant differences (Tables 3 and 4).

3.3. Balthazar-CTSI groups

The mild group comprised 926 (69.4%) patients, the moderate
group 326 (24.4%), and the severe group 82 (6.2%). The most
frequent grades were B, C, and D, and the necrosis rate was 7.9%
(n:106). With respect to the compatibility of Atlanta severity and
Balthazar scores, the Balthazar-CTSI score was mild for 72.7% of the
MAP patients, moderate for 47.2% of MSAP patients, and severe for
40.2% of SAP patients (Table 1).

3.4. Agreement and consistencies between BMI, Atlanta severity
and Balthazar-CTSI groups

No agreement was detected between BMI and Atlanta
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(Kappa = 0.03; P = 0.071), no significance was present in the MSAP/
SAP groups, and no agreement was found between the Balthazar-
CTSI and BMI groups (Kappa = 0.021; p = 0.127). A significant
and moderate agreement was found between the Balthazar score
and Atlanta score (Kappa = 0.342; p < 0.001). The Atlanta score was
MAP for 72.7% of those with mild Balthazar score, MSAP for 47.2% of
those with a moderate Balthazar score, and SAP for 40.2% of those
with a severe Balthazar score. The success of the Balthazar score
was determined to be 88.3% in predicting MAP, and 56.6% in pre-
dicting MSAP (Table 2).

Consistencies between BMI with Balthazar and Atlanta scores
and between BMI and Balthazar were examined with Kendall Tau-b
statistics. There was no significant relationship between BMI and
Balthazar scores/score groups, or with Atlanta groups. A moderate
correlation was seen between Balthazar scores (r = 0.365,
p < 0.001) and score groups and Atlanta (r = 0.374, p < 0.001).
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Mild Moderate Severe
n(%) p°
Gender Male 316 (41.5%) 132 (48.5%)P 166 < 0.001
(55.3%)°
Female 446 (58.5%)* 140 (51.5%)° 134
(44.7%)°
Complications None 762 (100%)? 0 (0%)° 0 (0%)° < 0.001
Local 0 (0%)? 269 (98.9%)° 20 (6.7%)°
Systemic 0 (0%)* 0 (0%)* 140
(46.7%)°
Mixed 0 (0%)? 0 (0%)? 105 (35%)°
Infectious 0 (0%)* 3 (1.1%)° 35 (11.7%)°
Survival Alive 762 (100%)? 255 (93.8%)° 185 < 0.001
(61.7%)°
Dead 0 (0%)? 17 (6.3%)° 115
(38,3%)°
Interventional No 453 (59.4%) 102 (37.5%)° 165 (55%)* < 0.001
Procedures Yes 309 (40.6%)* 170 (62.5%)° 135 (45%)?
Length of Hospital <10 734 (96.3%) 213 (78.3%)° 245 < 0.001
Stay(day) (81.7%)°
>11 28 (3.7%) 59 (21.7%)° 55 (18.3%)°
Need for ICU No 748 (98.2%) 246 (90.4%)° 279 (93%)° < 0.001
Yes 14 (1.8%) 26 (9.6%)° 21 (7%)°
Number of Attacks One attack 579 (76%)* 187 (68.8%)° 227 0.050
(75.7%)

Multiple attacks 183 (24%)?

85 (31.3%)° 73 (24.3%)*

2: Completely different letters next to the percentage values in the columns indicate the Atlanta severity groups differ significantly.”: Pearson Chi-Square test

N Mean® SD 95% CI for Mean Minimum Maximum
Lower Upper p°

Age Mild 762 52.25% 17.00 51.04 53.46 17.00 96.0 < 0.001
Moderate 272 53.70° 16.62 51.71 55.68 14.00 94.0
Severe 300 63.01° 17.06 61.07 64.95 20.00 101.0

WBC Mild 762 10.88° 442 10.57 11.19 3.00 43.36 < 0.001
Moderate 272 12.09% 5.13 11.47 12.70 1.95 28.36
Severe 300 12.98¢ 6.27 12.27 13.69 3.52 49.9

Hct Mild 762 39.22° 6.17 38.78 39.66 0.01 68.2 0.050
Moderate 272 38.94% 7.19 38.09 39.80 0,30 553
Severe 300 38.13° 747 37.28 38.98 0,40 54.86

CRP Mild 762 8.297 23.44 6.62 9.96 0.01 33242 < 0.001
Moderate 272 9.84% 18.29 7.66 12.03 0.01 118.26
Severe 300 20.08" 45.02 14.97 25.20 0.01 338.1

BUN Mild 762 14.05° 6.67 13.57 14.52 2.80 64.02 < 0.001
Moderate 272 14.27° 7.01 13.43 15.10 2.80 64.49
Severe 300 21.67° 15.18 19.95 23.40 0.74 1113

Creatinine Mild 762 0.82¢ 0,22 0.80 0.83 0.20 1.88 < 0.001
Moderate 272 0.80? 0.23 0.77 0.83 0.20 1.82
Severe 300 1.46° 1.80 1.25 1.66 0 21.7

2 The letters (a,b,c) next to the average values show the difference of the Atlanta severity groups. It has different contents compared to each other.

b One-Way ANOVA and post-hoc Tukey test.

3.5. Outcomes

The overall complication rate was 42.9% (n:572) [local (21.7%)/
systemic (10.5%)/mixed (7.9%)/infectious (2.8%)]. In the NW, OW,
and OB groups, the rates were 20.8%, 40.6%, and 38.6%, respectively.
The rates of local, systemic, mixed, and infectious complications
were 19.1%, 9.8%, 9.8%, and 2.8% in OB, 23.8%,12.6%, 7.2%, and 2.8% in
OW, and 22.5%, 8.3%, 5.6%, and 2.9% in NW groups, respectively. No
complications were seen in MAP (p < 0.001) and were mostly found
in MSAP followed by SAP. Systemic and mixed complications were
more frequent in SAP. Infectious complications and mortality were
more frequent in SAP than MSAP and no mortality was observed in
MAP. The mortality rates for NW, OW, and OB patients were 1.3%,
3.7%, and 4.9% respectively. The overall mortality rate was 9.9%
(n:132), of which half were OB, and 87% were SAP group patients
(Tables 4 and 5).

Interventional procedure rates were 25%, 36%, and 39% in NW,
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OW, and OB groups, respectively, and 31%, 28%, and 22% in the MAP,
MSAP, and SAP groups, respectively. Longer hospital stays (>11
days) were seen at the rate of 10.6% overall, with 22.6% in NW,
40.8% in OW, and 36.6% in OB, and 19.7%, 41.5%, and 38.7% in the
MAP, MSAP, and SAP groups, respectively. ICU admission rates were
31%, 21%, and 48% for NW, OW, and OB groups, and 23%, 42.6%, and
34.4% for MAP, MSAP, and SAP groups, respectively. The majority of
patients had a single AP attack (n:993), and recurrent attacks were
less frequent (n:341). The rates of recurrent attacks were 24% in
NW, 40.2% in OW, and 35.8% in OB, and 53.7%, 24.9%, and 21.4% in
the MAP, MSAP, and SAP groups, respectively.

3.6. Combined effects of the risk factors
The combined effects of risk factors were also evaluated. Mor-

tality risk was significantly associated with male sex (p = 0.05),
obesity (p = 0.046), alcohol (p = 0.014), MSAP (p = 0.02), SAP
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Table 5
Factors affecting the mortality, ICU and length of hospital stay.
MORTALITY
OR 95% CI.
(Lower-Upper) pP?
Gender(male/female) 1.830 (.956—3.502) 0.050
Age 1.048 (1.027-1.069) 0.000
BMI(kg/m?) (25—30/ < 25) (Group 2/1) 2.131 (.835—5.436) 0.113
BMI(kg/m?) ( > 30/ < 25) (Group 3/1) 2.594 (1.017-6.615) 0.046
Alcohol(yes/no) 2.403 (1.194—4837) 0.014
Hct(%) .960 (.922-.999) 0.044
CRP(mg/dl) 981 (.964-.997) 0.024
Atlanta Severity Groups
Moderate/Mild 45415 (4.031-511.647) 0.002
Severe/Mild 314.659 (35.509—2788.345) < 0.001
Complications
Local/None 68.921 (9.278—511.945) < 0.001
Systemic/None 52.282 6.569—-416.108) < 0.001
Mixed/None 5385.538 (696.487—41643.321 < 0.001
Infectious/None 171.839 (20.506—1440.000 < 0.001
Constant .000 < 0.001
STAYING IN ICU
Gender(male/female) 515 (.284-.933) 0.029
Cigarette(yes/no) 2.059 (1.113-3.809) 0.021
Etiology
Alcohol/Biliary 1.643 (.602—4.485) 0.333
Hypertriglyceridemia 2.208 (1.010—-4.828) 0.047
Hypercalcemia 1.234 (.154-9.907) 0.843
Drug 2419 (.768—7.619) 0.131
Congenital .000 (.000——) 0.998
Idiopathic .098 (.013-.727) 0.023
Post-ERCP .000 (.000- —) 0.999
0Oddi sphincter dysfunction .000 (.000——) 0.999
Malignancy 1.280 (.155-10.562) 0.819
Intrapapillary mucinous neoplasia .000 (.000-.) 1.000
Primary sclerosing cholangitis 1.493 (.180—12.365) 0.710
Autoimmune .000 (.000——) 0.999
Multiple etiology 1.975 (.706—5.521) 0.195
WBC .950 (.896—1.006) 0.079
Hct(%) 1.040 (.993-1.088) 0.094
Atlanta Severity Groups
Moderate/Mild 6.979 (3.459—-14.084) < 0.001
Severe/Mild 4.981 (2.417-10.265) < 0.001
Interventional Procedures(Yes/No) 613 (.349-1.075) 0.088
Constant .009 0.000
LENGTH OF HOSPITAL STAY
Hypertension(present/absent) 1.224 (.829-1.808) 0.309
Balthazar 1.202 (1.084—1.334) 0.001
Atlanta Severity Groups
Moderate/Mild 35.300 (6.705—185.842) < 0.001
Severe/Mild 11.185 (4.999-25.024) < 0.001
Complications
Local/Absent 6,.82 (4.095-10.580) < 0.001
Systemic/Absent 4.887 (2.706—8828) < 0.001
Mixed/Absent 5.792 (3.103—10.808) < 0.001
Infectious/Absent 17.096 (8.059—36.266) < 0.001
Attack(yes/no) 1.514 (1.019-2.249) 0.040
Constant .021 0.000

2 Multivariate logistic regression analysis.

(p <0.001), all kinds of complications (p < 0.001), aging (p = 0.000),
low Hct (p = 0.044), and increased CRP (p = 0.024). The risk of ICU
admission was significantly higher in females (p = 0.024), with
hypertriglyceridemia (p = 0.07), smoking (p = 0.021), idiopathic
etiology (p = 0.023), and with MSAP/SAP (p < 0.001). The risk of
longer (>11 days) hospitalization increased as the Balthazar score
increased (p < 0.001), with MSAP/SAP (p < 0.001), all kinds of
complications (p < 0.001), and with more attacks (p = 0.040)
(Table 5).
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4. Discussion

As there was no agreement or consistency between BMI and AP
severity, it can be concluded that AP severity cannot be predicted
successfully by examining BMI only. While no correlation was
found between OW/OB (BMI >25 kg/m?) and SAP (p = 0.40) [21] in
one study, no correlation was found between BMI and post-ERCP
pancreatitis in another study [22]. Other studies also showed no
direct correlation between BMI, mortality, and late complications
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[23,24]. In contrast, the SAP risk was observed to be increased in
OW subjects, and the mortality risk was increased 3-fold in OB [25].
It was stated that SAP, local complications, and mortality increased
with OB, but systemic complications were absent [26]. In a previous
study, OB was found to be an important risk factor for SAP, local and
systemic complications at the rates of 23.7%, 16.7%, and 13.3%,
respectively, and overall mortality was found to be 2.4%, demon-
strating that obesity had a significant effect on SAP and mortality
[6]. The SAP, local, and systemic complication rates in the OB group
in the current study were 23.7%, 19.2%, and 9.8%, respectively, and
these results were almost in line with those in the literature. In the
current study, no significant agreement was determined between
Atlanta and Balthazar scores, but significant and moderate consis-
tency was found. The handicaps of Balthazar-CTSI are extra-
pancreatic and vascular complications, OF, and contrast problems
[27]. A cutoff value of >6 was found to have specificity of 98.7% and
99.2% sensitivity for predicting pancreatic/extra-pancreatic com-
plications (AUC = 0.96/0.96). A Balthazar grade of >C was shown to
have sensitivity of 98.4% for predicting pancreatic/extra-pancreatic
complications (AUC = 0.95) with pancreatic necrosis the only
parameter significantly associated with mortality (HR:5.83,
p = 0.045) [28]. The modified-CTSI was shown to be a more suc-
cessful tool than the Balthazar-CTSI [29,30]. In addition, since
agreement and consistency between BMI and Balthazar score
cannot be determined, the Balthazar score cannot be estimated
from BML. In one of the few studies on this subject, Balthazar scores
were shown to increase as the degree of obesity increased
(p < 0.050.95%CI) [31].

Biliary AP was the most common cause of AP in our study
(54.2%). Although 19% of the patients in the study consumed
alcohol, the rate of alcohol-related AP was 4.8%. Normally, alcoholic
AP is the second most common cause of AP after biliary AP. Alco-
holic AP develops in people who have had 4-5 drinks a day for more
than five years [32] In reality, alcohol consumption is less in our
community than elsewhere. Some alcoholics hide their use of
alcohol for social reasons, so some alcoholics may be included in
the idiopathic AP etiology group. Also, in this study, the most
important cause of AP was written in the etiology. For example, the
etiology may have been recorded as biliary AP in a patient who
presented with both alcoholic AP and gallstones. Multiple etiol-
ogies were detected in 4.5% of the patients in the study.

In the current study, complications, mortality, and longer hos-
pitalizations were more frequent in the OW and OB groups, com-
plications and mortality were not detected in MAP, and local
complications mostly occurred in the MSAP group. Systemic, mixed
and infectious complications were higher in SAP compared to
MSAP. While the overall mortality rate was reported in the litera-
ture to vary between 2 and 35% [1,33,34], it decreased from 12% to
2% in the USA [35]. The mortality rate of 9.9% in the current study
was caused by the presence of severe comorbidities, and mostly
occurred in the OB and SAP groups, which is in parallel with the
findings of the above-mentioned literature. Interventions were
mostly performed in OB and then in OW and in MSAP groups.
Longer stays (>11 days) were determined in 10.6% of the patients
(36.6% OB, 38.7% SAP). ICU was required by <5% of the patients,
mostly in the OB and MSAP groups. This rate of ICU admission was
close to the rate reported in a previous study (6.3% vs. 4.6%) [36].
The proportion of multiple/single attacks (341/993) was ~1/3.
Interestingly, the recurrent attacks were mostly in the OW and MAP
groups. In a previous study with a mean follow-up period of 7.8
years, the recurrent attack rate was found to be 16.5% [37]. The
mean Hct value in the current study was significantly higher in the
OW and SAP groups. A large-scale cohort study reported that fe-
males with AP had significantly lower rates of mortality, shock,
sepsis, acute kidney injury, ICU admission, and pancreatic drainage
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than males (p < 0.01 for all) [38]. In the current study, higher rates
were determined in females than males in the OB group with
respect to complications (35.8%/16.6%), mortality (9.6%/6.5%), in-
terventions (45.8%/14.7%), longer hospitalization (9.3%/3.4%), ICU
admission (5.1%/1.9%), and multiple attacks (24.3%/6.7%) but the
differences were not statistically significant, which was in line with
the previous study.

Predicting the prognosis in AP has been gaining importance.
Although many scoring systems are currently in use attempt to
estimate the severity, none is 100% accurate yet. Each risk factor
exacerbates the course of disease. Therefore, it would be better to
consider the combined effects of risk factors. Mortality is increased
significantly by the combined presence of risk factors such as male
seX, OB, alcohol, MSAP and SAP, all kinds of complications, old age,
low Hct, and high CRP. The risk of ICU admission was found to be
significantly higher in females, those with hypertriglyceridemia,
smokers, idiopathic etiology, and in the MSAP and SAP groups.
Longer stays had a significantly higher rate with increased Balth-
azar scores, MSAP and SAP groups, all kinds of complications, and
multiple attacks. A previous study reported that progression from
MAP to MSAP or SAP was associated with a glucose level on
admission of >11 mmol/L, BMI >25, and APACHE II > 5 [39].

5. Conclusion

In OB AP patients, older age, female gender, DM, increased BUN,
complications, mortality, longer hospitalization, and interventions
are common. Although obesity is an important risk for morbidity
and mortality in AP, the Atlanta severity and Balthazar-CTSI cannot
be predicted successfully by BMI alone. OB females with AP have
increased morbidity and mortality rates. The combined effects of
different risk factors in patients with AP increase the risk of mor-
tality, longer hospital stays, and ICU admission. Mortality is
significantly increased by the combined presence of risk factors
such as male sex, OB, alcohol, MSAP, SAP, all kinds of complications,
old age, low Hct, and high CRP.
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