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ABSTRACT
Background: Acute Pancreatitis (AP) presents with a wide range of severity and has varying outcomes. We report our
experience with 358 consecutive patients with AP admitted to a tertiary care centre in North India for two years.
Methods: In this retrospective study, clinical, biochemical, radiological, and treatment-related data of patients admitted
with AP was collected and analysed. Predictors of 120-day mortality and treatment outcomes were analysed.
Results: 358 patients (median age 42 years, 78% males) were included. The most common aetiology was biliary (37%)
and alcohol (32%). Sixty-nine percent of patients had severe disease at admission according to the revised Atlanta
classification. A total of 81 of 358 patients (23%) died within 120 days, with most of the deaths occurring within the
first month of illness. A significant proportion of patients having severe AP (74/248, 29.8%) succumbed to illness,
while only 6.4% (7/110) patients with mild or moderately severe AP had mortality within 120 days. On multivariate
(Cox regression) analysis, the independent factors predicting 120-day mortality were: CT severity index >5 (OR 4.4),
presence of respiratory failure (OR 14.9), presence of circulatory failure (OR 4.4), and severe pancreatitis on admission
according to revised Atlanta classification (OR 56.4).
Conclusions: Biliary and alcohol are the most common aetiologies of acute pancreatitis in north India. Acute pancreatitis
still carries a poor outcome with a 23% mortality rate. Patients having severe pancreatitis at admission, according to
revised Atlanta classification, are at the highest risk for mortality and should receive intensive care..
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Introduction
per 1,00,000 patients2, which by most conservative
estimates seems to be lower than the actual number. This
incidence has been increasing in recent years, possibly
due to the obesity epidemic that is an established risk

Acute pancreatitis (AP) is a common cause of admission
in hospitals and was found to be the second most common
cause for admission in Gastroenterology units.1 According
to western literature, the incidence of AP is around 5-75
Tropical Gastroenterology

137

Vol.40, No.4, October - December 2019

factor for gallstone disease.3 It has a wide spectrum of
presentations, ranging from a mild disease that has a
benign course and excellent outcome, to severe disease
that inevitably needs intensive support and is frequently
associated with high morbidity and mortality.4 It also
incurs an excessive financial and emotional burden on the
patient and the caretakers due to usually prolonged and
uncertain course.

with normal renal parameters after the first week of illness
and subsequently in case of unexplained deterioration
in the clinical course or prior to planned therapeutic
interventions. Blood, urine, and pus cultures were sent in
suspected sepsis cases or patients with suspected infected
pancreatic necrosis (IPN). The day of presentation in this
study referred to the day from the onset of symptoms to
our centre’s admission.

We report our experience with 358 consecutive
patients with AP admitted at a tertiary care centre in North
India for two years.

Etiological work-up
The attack of AP was considered as related to gallstones
if there was imaging evidence of cholelithiasis or
choledocholithiasis on abdominal ultrasound, CT
scan, MRI, or ERCP. Even in the absence of imaging
evidence, the etiology was considered as biliary if there
was high clinical suspicion along with the presence of
abnormal liver function tests, which included alanine
aminotransferase levels >100 U/L or serum bilirubin >2
mg/dl. Alcohol was considered an etiologic factor when
the patient reported a regular high intake of alcohol
amounting to at least more than 14 standard drinks per
week. The cause was conventionally considered idiopathic
when identifiable risk factors could not be found, despite
comprehensive investigations and biochemical screening
in these patients. Potential etiologies, such as recognized
drug intake, abdominal trauma, hypertriglyceridemia, and
recent ERCP, were also recorded.

Patients and Methods
Patients
We retrospectively analysed the clinical data from
consecutive patients with AP, admitted to a tertiary care
centre in India between October 2012 and October 2014.
AP was diagnosed based on the most widely
used definition based on 1992 Atlanta symposium5 when
two of the following three criteria were present: (1)
symptoms (i.e., epigastric pain) consistent with AP; (2)
a serum amylase or lipase level greater than three times
the laboratory’s upper limit of normal (110 U/L and 208
U/L); and (3) radiologic imaging consistent with AP, using
Computed Tomography (CT) or Magnetic Resonance
Imaging (MRI). Underlying chronic pancreatitis (CP)
was documented if there was the presence of pancreatic
atrophy, duct distortion, or strictures, calcifications
established features of pancreatic exocrine dysfunction
or pancreatic endocrine dysfunction.6 ‘Recurrent acute
pancreatitis’ was defined by the presence of more than
two attacks of AP without any underlying evidence of
CP.7

Severity indices
Clinical severity indices like systemic inflammatory
response syndrome (SIRS)8 and Bedside Index for
Severity in AP (BISAP)9 were documented in all patients.
Radiological indices for assessing the severity of AP
included Balthazar and CT severity index (CTSI) score.10
All patients were classified either into mild, moderately
severe, or severe AP based on the presence and duration
of organ dysfunctions as defined by the revised Atlanta
classification.5

The study protocol conforms to the ethical
guidelines of the 1975 Declaration of Helsinki.
Baseline evaluation

Treatment

Data was collected for each patient admitted with AP. This
included demographic parameters like age, sex, aetiology,
and AP classification, as well as various laboratory
parameters, radiological imaging, clinical outcome, and
mortality. Contrast-enhanced CT was done in patients
Tropical Gastroenterology
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included intravenous fluids; nasogastric or nasojejunal
tube insertion for gastric decompression and enteral
feeding as per requirement; analgesics for pain when
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needed; and antibiotics in patients with suspected or
documented infections. A step-up approach with drainage
followed by necrosectomy (if required) was adopted in
case of lack of desired clinical benefit or deterioration (no
resolution or worsening of fever, and high WBC counts,
or development of new organ failure) on conservative
management. Percutaneous (Ultrasound (USG)/CT
guided) or Endoscopic ultrasound (EUS) guided drainage
of suitable pancreatic/peripancreatic collections was done
in case of non-improving clinical status or deterioration.
In case of persisting clinical deterioration with necrotic
collections not amenable to percutaneous drainage, the
patients were subjected to primary necrosectomy. During
necrosectomy, the necrotic debris was removed bluntly,
and the retroperitoneum was copiously irrigated. Drains
were left in situ for gravitational drainage.

Fifty-six percent of the entire cohort required
initial or subsequent admission in the intensive care unit
(ICU) or high dependency unit (HDU) due to the presence
of SIRS or organ failure(s). Sixty-nine percent of patients
at presentation had severe disease with organ failure(s)
persisting for >48 hours, while the proportion of patients
with the moderately severe or mild disease was 31%. The
most common organ failure was respiratory, seen almost
in all patients with severe pancreatitis.
Etiological profile
The most common aetiology of AP was biliary (37%)
followed closely by alcohol (32%) (Table 1). Other
causes included Iatrogenic, n=8 (post-ERCP n=6, postsurgery n=2); post-traumatic, n=2; drug/viral induced,
n=5; metabolic, n=4; familial, n=4; and anatomical causes
(pancreas divisum), n=2. Exact aetiology could not be
ascertained in 87 (24%) patients.

Statistical methods
Statistical analysis was conducted using the Statistical
Package for the Social Sciences (SPSS) version 20
(Chicago, IL, United States). Continuous variables were
presented as median (range), and categorical variables
were expressed as frequencies and percentages. The
comparison of continuous variables between the groups
was performed using the Mann Whitney U test. Categorical
data between the groups were compared using the Chisquare test or Fischer’s exact test as appropriate. The Cox
regression model was used to identify independent risk
factors for mortality. For all statistical tests, a p-value
<0.05 was taken to indicate significance.

Alcohol-related AP affected a younger population
as compared to biliary AP (median age 37 vs. 52 years;
p<0.01). There was also a significant difference in the
gender distribution between the two groups; 37% of
patients with biliary AP were females while there was
no female patient with alcohol-related AP in our cohort.
Other notable differences between the two groups
included differences in levels of serum alkaline phosphate
and international normalized ratio (INR).
Mortality analysis
A total of 81 of 358 patients (23%) with AP died within
120 days (Table 2), with most of the deaths occurring
within the first month of illness (Figure 1). A significant
proportion of patients having severe AP (74/248, 29.8%)
succumbed to illness, while only 6.4% (7/110) patients
with mild or moderately severe AP had mortality within
120 days. On univariate analysis multiple factors were
found to predict mortality, however, on multivariate
analysis using Cox regression analysis, the independent
factors predicting 120-day mortality were: CT severity
index >5 (OR 4.4), presence of respiratory failure (OR
14.9), presence of circulatory failure (OR 4.4), and severe
pancreatitis on admission according to revised Atlanta
classification (OR 56.4) (Figure 2).

Results
Patients
A total of 358 consecutive patients with AP were admitted
at our centre between October 2012 and October 2014
(Table 1). The median age of the patients was 42 years
(range 12-90 years), with males constituting 78%. The
majority of the cases (79%) were patients with an index
attack of AP, while patients presenting with repeat attacks
or having pre-existing CP constituted around 12% and
9%, respectively. The median duration of illness prior to
presentation at our centre was six days.
Tropical Gastroenterology
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Table 1: Demography and etiology of acute pancreatitis.
All patients
(n=358)

Alcohol
(n=115)

Biliary
(n=131)

Others/Unknown
(n=112)

P value*
(Alcohol vs Biliary)

Age, years

42 (12-90)

37 (23-87)

52 (13-90)

40 (12-82)

<0.001

Sex
Male

280 (78%)

115 (100%)

83 (63%)

82 (73%)

Females

78 (22%)

0 (0%)

48 (37%)

30 (27%)

<0.001

Day of presentation

6 (1-145)

7 (1-145)

6 (1-70)

5 (1-145)

0.991

Type of Pancreatitis
Primary AP

283 (79%)

82 (71%)

116 (88%)

85 (76%)

RAP

41 (12%)

14 (12%)

13 (10%)

14 (12%)

ACP

34 (9%)

19 (17%)

2 (2%)

13 (12%)

<0.001

ICU/HDU stay, days

1 (0-50)

2 (0-50)

1 (0-35)

1 (0-35)

0.222

Hemoglobin, g/dL

11.5 (5.1-17.8)

11.8 (6.2-17.7)

11.6 (6.1-17.8)

11.0 (5.1-16.4)

0.056

TLC, ×109/L

12.1 (1.9-74.1)

13.4 (3.2-44.4)

12.4 (3.8-52.9)

10.8 (1.9-74.1)

0.684

Platelets, ×10 /L

212 (9-757)

188 (60-743)

224 (9-757)

216 (75-717)

0.094

BUN, mg/dL

10 (1-127)

10 (1-127)

10 (4-114)

9 (1-116)

0.134

0.8 (0.1-9.0)

0.9 (0.2-9.0)

0.9 (0.4-7.4)

0.8 (0.1-7. 5)

0.055

9

Creatinine, mg/dL
Sodium, mEq/L

139 (116-173)

139 (119-173)

139 (128-156)

138 (116-150)

0.410

Potassium, mEq/L

4.1 (2.4-7.9)

4.1 (2.4-7.9)

4.0 (2.4-7.7)

4.1 (2.5-6.4)

0.086

Calcium, mg/dL

8.1 (3.3-11.3)

8.0 (3.5-10.1)

8.2 (3.3-9.8)

8.2 (3.4-11.3)

0.218

Bilirubin, mg/dL

1.3 (0.2-46)

1.4 (0.3-26.0)

1.4 (0.3-12.9)

1.0 (0.2-46.0)

0.761

Albumin, g/dL

2.6 (1-4.6)

2.5 (1.2-4.3)

2.6 (1.0-4.1)

2.6 (1.2-4.6)

0.350

AST, U/L

40 (11-9254)

44 (11-9254)

42 (13-691)

36 (12-2737)

0.325

ALT, U/L

32 (5-2686)

34 (5-2133)

40 (7-536)

25 (9-2686)

0.078

SAP, U/L

94 (25-761)

79 (27-761)

110 (25-668)

93 (32-740)

<0.001

GGT, U/L

66 (8-1723)

69 (11-1723)

106 (9-1331)

46 (8-499)

0.127

INR

1.3 (0.9-5.6)

1.4 (0.9-3.3)

1.2 (0.9-5.6)

1.3 (0.9-3.9)

0.002

SIRS

180 (50%)

65 (56%)

61 (47%)

54 (48%)

0.127

1 (0-5)

2 (0-5)

1 (0-5)

1 (0-5)

0.325

A, B, C

108/316 (34%)

28/102 (27%)

48/114 (42%)

32/100 (32%)

D, E

208/316 (66%)

74/102 (73%)

66/114 (58%)

68/100 (68%)

5 (0-10)

6 (0-10)

5 (0-10)

5 (0-10)

0.017

Respiratory failure

116 (32%)

44 (38%)

35 (27%)

37 (33%)

0.057

Renal failure

86 (24%)

35 (30%)

26 (20%)

25 (22%)

0.075

Circulatory failure

67 (19%)

27 (24%)

18 (14%)

22 (20%)

0.068

Any organ failure

130 (36%)

47 (41%)

43 (33%)

40 (36%)

0.233

19 (5%)

7 (6%)

5 (4%)

7 (6%)

0.555

Pleural effusion

189 (53%)

62 (54%)

64 (49%)

63 (56%)

0.446

Culture positive

88 (25%)

28 (24%)

29 (22%)

31 (28%)

0.762

Mild

83 (23%)

22 (19%)

38 (29%)

23 (20%)

Mod severe

27 (8%)

7 (6%)

10 (8%)

10 (9%)

248 (69%)

86 (75%)

83 (63%)

79 (70%)

BISAP score
Balthazar grade (n=316)

CTSI (n=316)

GI bleed

0.032

Severity (Revised Atlanta)

Severe

0.148

All data in median (range) or number (%).
Abbreviations: AP, acute pancreatitis; RAP, recurrent acute pancreatitis; ACP, acute on chronic pancreatitis; ICU, intensive care unit; HDU, high dependency unit;
TLC, total leucocyte count; BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine aminotransferase; SAP, serum alkaline phosphatase; GGT,
gamma glutamyl transferase; INR, international normalized ratio; SIRS, systemic inflammatory response syndrome; BISAP, bedside index for severity in acute
pancreatitis; CTSI, computed tomography severity index.
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Table 2: Predictors of 120-day mortality in acute pancreatitis.
Died (n=81)/
Survived
(n=277)
Age
Sex

Univariate analysis (n=358)
OR

95% CI

P value

<45 48/149
≥45 33/128

1 (Reference)
0.800

0.484, 1.322

0.446

Female 12/66
Male 69/211

1 (Reference)
1.799

0.918, 3.524

0.093

Day of presentation
<7 d
≥7 d

36/149
45/128

1 (Reference)
1.455

0.884, 2.394

0.164

Etiology Alc vs rest
Rest
Alc

51/192
30/85

1 (Reference)
1.329

0.791, 2.231

0.282

Etiology Bil vs rest
Rest
Bil

56/171
25/106

1 (Reference)
0.720

0.424, 1.223

0.225

Type of pancreatitis
ACP/RAP 5/70
AP 76/207

1 (Reference)
5.140

1.999, 13.219

<0.001

ICU/HDU stay
Hemoglobin
TLC
Platelets
BUN
Creatinine
Sodium
Potassium
Calcium
Bilirubin
Albumin
AST
ALT
SAP

Multivariate analysis using Cox regression analysis
(n=291)
OR
95% CI
P value

2.206

0.560, 8.689

0.258

0-1 d
≥2 d

8/179
73/98

1 (Reference)
16.667

7.714, 36.011

<0.001

≥11.5
<11.5

29/152
51/122

1 (Reference)
2.191

1.310, 3.665

0.003

1.197

0.625, 2.292

0.588

<12
≥12

26/152
54/124

1 (Reference)
2.546

1.507, 4.302

<0.001

1.415

0.767, 2.611

0.266

Normal 46/193
High/low 34/79

1 (Reference)
1.806

1.079, 3.022

0.024

1.095

0.598, 2.007

0.768

Normal
>20

36/246
45/28

1 (Reference)
10.982

6.104, 19.758

<0.001

Normal
≥1.3

37/242
44/31

1 (Reference)
9.283

5.222, 16.502

<0.001

Normal 41/206
High/low 40/68

1 (Reference)
2.956

1.766, 4.945

<0.001

1.664

0.917, 3.018

0.094

Normal 47/213
High/low 34/62

1 (Reference)
2.485

1.471, 4.198

<0.001

1.556

0.842, 2.875

0.158

Normal 7/118
High/low 73/156

1 (Reference)
7.888

3.504, 17.760

<0.001

1.191

0.393, 3.612

0.757

Normal
>1.3

33/148
42/115

1 (Reference)
1.638

0.977, 2.747

0.061

≥2.8
<2.8

11/119
64/142

1 (Reference)
4.876

2.459, 9.668

<0.001

1.066

0.410, 2.767

0.896

Normal
>40

22/148
53/114

1 (Reference)
3.128

1.798, 5.442

<0.001

1.083

0.547, 2.143

0.819

Normal
>40

39/164
36/98

1 (Reference)
1.545

0.921, 2.592

0.100

Normal
>140

64/184
11/78

1 (Reference)
0.405

0.203, 0.810

0.011

0.899

0.366, 2.207

0.816
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GGT
INR
SIRS

Normal
>50

30/107
45/155

1 (Reference)
1.036

0.613, 1.748

0.896

Normal
≥1.3

24/141
49/103

1 (Reference)
2.795

1.612, 4.846

<0.001

Absent
Present

5/173
76/104

1 (Reference)
25.285

9.906, 64.536

<0.001

3.686

0.349, 38.948

0.278

4/187
77/90

1 (Reference)
39.997

14.192, 112.721

<0.001

13.040

0.857, 198.333

0.064

4.231, 45.401

<0.001

BISAP score

<2
≥2

Balthazar grade
A, B, C
D, E
CTSI

1 (Reference)
13.859

≤5
>5

8/172
54/82

1 (Reference)
14.158

6.440, 31.126

<0.001

4.408

1.198, 16.216

0.026

No
Yes

8/234
73/43

1 (Reference)
49.657

22.332, 110.416

<0.001

14.890

2.858, 77.585

0.001

No
Yes

18/254
63/23

1 (Reference)
38.652

19.667, 75.965

<0.001

1.198

0.465, 3.085

0.709

No
Yes

23/268
58/9

1 (Reference)
75.092

33.032, 170.708

<0.001

4.395

1.818, 10.627

0.001

No
Yes

6/222
75/55

1 (Reference)
50.455

20.878, 121.932

<0.001

No
Yes

71/268
10/9

1 (Reference)
4.194

1.642, 10.713

0.003

Absent
Present

7/162
74/115

1 (Reference)
14.892

6.618, 33.512

<0.001

2.691

0.582, 12.445

0.205

41/229
40/48

1 (Reference)
4.654

2.725, 7.950

<0.001

1.081

0.554, 2.110

0.820

Mild/Mod 7/103
Severe 74/174

1 (Reference)
6.258

2.777, 14.101

<0.001

56.445

8.618, 369.711

<0.001

Respiratory failure
Renal failure
Circulatory failure
Any organ failure
GI bleed
Pleural effusion

Culture positive
Severity

3/105
59/149

No
Yes

Abbreviations: Alc, alcohol; Bil, biliary; ACP, acute-on-chronic pancreatitis; RAP, recurrent acute pancreatitis; ICU, intensive care unit; HDU, high dependency
unit; TLC, total leucocyte count; BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine aminotransferase; SAP, serum alkaline phosphatase;
GGT, gamma glutamyl transferase; INR, international normalized ratio; SIRS, systemic inflammatory response syndrome; BISAP, bedside index for severity in acute
pancreatitis; CTSI, computed tomography severity index.

We analysed the time in the course of the disease,
during which the deaths occurred (Figure 1). The disease
course was divided into early (≤7 days), intermediate (830 days), and late phases (>30 days). Twenty-two of the
total of 81 deaths (27%) had occurred by the seventh day
of admission, and by day-30, 76% (62/81) of all deaths
had occurred. Among patients who had severe AP (n=248)
and had died (n=74), 26% (19/74) succumbed within
seven days of admission, while 48% and 26% of patients
succumbed during the intermediate and late periods of
illness respectively.
Tropical Gastroenterology

Sub-group analysis after excluding RAP and ACP
Since patients of RAP and ACP may have different
outcomes and prognosis than patients with pure AP, a subgroup analysis was done of predictors of 120-day mortality
after excluding patients with RAP and ACP (Table 3).
There were 283 patients of AP, of which 76 (37%) had
died within 120 days. On univariate analysis multiple
factors were found to predict mortality, however, on
multivariate analysis, the independent factors predicting
120-day mortality were: CT severity index >5 (OR 3.6),
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Figure 1: Chronology of survival and death.
presence of respiratory failure (OR 11.8), presence of
circulatory failure (OR 5.5), and severe pancreatitis on
admission according to revised Atlanta classification (OR
50.2). Thus even after excluding patients with RAP and
ACP, the factors influencing 120-day mortality remained
the same.
Infection profile
The infection profile derived from culture-positive
growths from blood, urine, or pus revealed a predominance
of Gram-negative organisms, especially Klebsiella
pneumoniae and Escherichia Coli (Table 4). A total of
88 (24%) patients had culture-positive infections, and the
organisms were isolated from blood in 51/88 (58%), pus
in 44/88 (50%), and urine in 19/88 (22%). Among the
Gram-positive infections, Enterococcus species was the
most common organism isolated from our centre. Fungal
growth predominantly consisted of Candidal species.
Culture positive infection was significantly higher in
patients who died in intermediate phase (22/40 (55%))
and late phase (14/19 (74%)), compared to early phase
(4/22 (18%); p<0.05).
Therapeutic interventions and outcomes
Eighty patients (22%) underwent therapeutic
interventions: that included either PCD and/or endoscopic
drainage alone (n=49); primary necrosectomy (n=11);
and drainage followed by necrosectomy (n=20) (Table 5).
Sixty-nine patients were initially treated with PCD or
endoscopic drainage, of these 37 improved, 12 died,
Tropical Gastroenterology

Figure 2: Kaplan Meier survival graphs of patients
(A) according to CT severity index; (B) according
to presence or absence of respiratory failure; (C)
according to presence or absence of circulatory failure;
and (D) according to severity of acute pancreatitis
based on revised Atlanta classification.
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while 20 underwent subsequent necrosectomy (step-up).
Eleven patients were directly taken up for necrosectomy
(primary necrosectomy). None of the patients with mild
to moderate pancreatitis (n=110) required any therapeutic
interventions, and the outcome was good, with only 7 of
110 (6.4%) patients dying. Among patients with severe
pancreatitis (n=248), 80 (32%) required therapeutic
intervention, and still, the outcome was poor, with 36 of
80 (45%) patients dying. The flow of patients, according
to therapeutic interventions, as shown in Figure 3.

factors in the natural course of the disease. We report our
experience of a large cohort of patients with AP admitted
to a tertiary referral centre in North India.
The predominant aetiology of AP in our cohort
was biliary (37%), followed by alcohol (32%). Most
studies document these to be the two most common causes
of AP, accounting for 50-70% of the total AP population.
Differences in the proportion of these aetiologies may
occur depending upon the region of study and referral
practices.11,12 A recent study from South India had an
alcohol-induced AP as the predominant cohort,13 while a
study from Kashmir reported biliary Ascariasis to be the
second most common aetiology of AP in that region.14

Discussion
Despite several advances, the outcomes in patients with
AP are still variable, much depending on a multitude of

Table 3: Sub-group analysis of predictors of 120-day mortality after excluding patients with RAP and ACP.
Died (n=76)/
Survived
(n=207)
Age
Sex

Univariate analysis (n=283)
OR

95% CI

P value

<45 45/108
≥45 31/99

1 (Reference)
0.752

0.441, 1.280

0.293

Female 11/56
Male 65/151

1 (Reference)
2.192

1.079, 4.452

0.028

Multivariate analysis using Cox regression analysis
(n=226)
OR
95% CI
P value

1.147

0.458, 2.873

0.770

0.900

0.466, 1.735

0.752

Day of presentation
<7 d
≥7 d

33/102
43/105

1 (Reference)
1.266

0.746, 2.149

0.422

Etiology Alc vs rest
Rest
Alc

48/153
28/54

1 (Reference)
1.653

0.944, 2.893

0.079

Etiology Bil vs rest
Rest
Bil

52/115
24/92

1 (Reference)
0.580

0.331, 1.006

0.052

0-1 d
≥2 d

7/126
69/81

1 (Reference)
15.333

6.712, 35.026

<0.001

≥11.5
<11.5

27/106
48/99

1 (Reference)
1.904

1.103, 3.284

0.021

1.398

0.702, 2.783

0.340

<12
≥12

23/100
52/106

1 (Reference)
2.133

1.216, 3.740

0.008

1.543

0.777, 3.063

0.215

Normal 44/141
High/low 31/62

1 (Reference)
1.602

0.926, 2.772

0.092

1.312

0.682, 2.52

0.416

ICU/HDU stay
Hemoglobin
TLC
Platelets
BUN
Creatinine
Sodium
Potassium

Normal
>20

33/182
43/23

1 (Reference)
10.311

5.505, 19.314

<0.001

Normal
≥1.3

34/178
42/26

1 (Reference)
8.457

4.589, 15.586

<0.001

Normal 38/157
High/low 38/47

1 (Reference)
3.340

1.917, 5.821

<0.001

1.609

0.865, 2.992

0.133

Normal 46/157
High/low 30/48

1 (Reference)
2.133

1.216, 3.743

0.008

1.501

0.788, 2.859

0.217
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Calcium

Normal 7/75
High/low 68/130

2.147

0.682, 6.762

0.192

<0.001

0.789

0.271, 2.300

0.664

1.330, 4.266

0.004

0.875

0.425, 1.803

0.717

1 (Reference)
1.259

0.728, 2.177

0.409

60/135
10/61

1 (Reference)
0.369

0.177, 0.769

0.008

0.906

0.360, 2.276

0.833

Normal
>50

27/72
43/124

1 (Reference)
0.925

0.527, 1.622

0.785

Normal
≥1.3

24/99
45/87

1 (Reference)
2.134

1.203, 3.784

0.010

Absent
Present

3/116
73/91

1 (Reference)
31.018

9.467, 101.634

<0.001

0.530

0.014, 20.714

0.734

<2
≥2

3/127
73/80

1 (Reference)
38.629

11.775, 126.728

<0.001

4.132

0.085, 200.206

0.474

3/71
56/118

1 (Reference)
11.232

3.389, 37.225

<0.001

≤5
>5

8/119
51/70

1 (Reference)
10.838

4.861, 24.160

<0.001

3.601

1.063, 12.201

0.040

No
Yes

7/171
69/36

1 (Reference)
46.821

19.882, 110.264

<0.001

11.816

2.611, 53.469

0.001

No
Yes

17/187
59/20

1 (Reference)
32.450

15.958, 65.985

<0.001

0.944

0.348, 2.564

0.910

No
Yes

22/200
54/7

1 (Reference)
70.130

28.453, 172.853

<0.001

5.494

2.194, 13.757

<0.001

No
Yes

5/163
71/44

1 (Reference)
52.604

20.020, 138.224

<0.001

No
Yes

67/200
9/7

1 (Reference)
3.838

1.376, 10.705

0.010

Absent
Present

7/105
69/102

1 (Reference)
10.147

4.452, 23.123

<0.001

2.796

0.607, 12.883

0.187

38/165
38/42

1 (Reference)
3.929

2.237, 6.898

<0.001

0.959

0.486, 1.890

0.903

Mild/Mod 6/67
Severe 70/140

1 (Reference)
5.583

2.309, 13.503

<0.001

50.205

7.039, 358.061

<0.001

Bilirubin

1 (Reference)
5.604

2.448, 12.831

<0.001

30/97
40/99

1 (Reference)
1.306

0.754, 2.264

0.341

9/79
61/116

1 (Reference)
4.616

2.167, 9.831

Normal
>40

21/99
49/97

1 (Reference)
2.381

Normal
>40

36/112
34/84

Normal
>140

Normal
>1.3

Albumin

≥2.8
<2.8

AST
ALT
SAP
GGT
INR
SIRS
BISAP score

Balthazar grade
A, B, C
D, E
CTSI
Respiratory failure
Renal failure
Circulatory failure
Any organ failure
GI bleed
Pleural effusion

Culture positive
Severity

No
Yes

Abbreviations: Alc, alcohol; Bil, biliary; ACP, acute-on-chronic pancreatitis; RAP, recurrent acute pancreatitis; ICU, intensive care unit; HDU, high dependency
unit; TLC, total leucocyte count; BUN, blood urea nitrogen; AST, aspartate aminotransferase; ALT, alanine aminotransferase; SAP, serum alkaline phosphatase;
GGT, gamma glutamyl transferase; INR, international normalized ratio; SIRS, systemic inflammatory response syndrome; BISAP, bedside index for severity in acute
pancreatitis; CTSI, computed tomography severity index.
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Table 4: Microbial spectrum in patients with culture
positive sepsis (n=88).
Organism
Klebsiella pneumoniae
Escherichia Coli
Enterococcus faecium
Acinetobacter baumanii
Enterococcus fecialis
Psudomonasaeriginosa
Staphylococcus aures
Enterobacter cloacae
Providencia species
Achromobacterxylosoxidans
Candida tropicalis
Enterococcus gallinarium
Staphylococcus hemolyticus
Morganellamorgagnii
Citrobacter species
Pantoea species
Burkholderiacapacae
Sphingomonaspaucimobilis
Candida guillermondi
Candida albicans
Candida parasilosis
Trichosporonasahi

Figure 3: Flow of patients according to treatment.
Gallstone disease is widespread in North India and was the
reason for the high incidence of biliary AP in our cohort.
Despite extensive evaluation, a definitive cause could not
be identified in 24% of the patients, and these cases were
labelled as Idiopathic pancreatitis. Biliary sludge has been
shown to be the causative factor in most of the patients
assumed to be of Idiopathic origin.15 In our study, the
median age was 42 years, with males constituting around
two-third of the total population. Patients with alcoholrelated AP presented at a much younger age than patients
with biliary AP (37 vs. 52 years, p<0.01). This is similar
to previous observations.16

Table 5: Therapeutic interventions.

The median time at presentation to our centre
was six days; more than half of the patients required
initial or subsequent admission in intensive care or semiintensive care for monitoring and treatment as they had
SIRS or organ failure(s). Pancreatic injury due to any
aetiology leads to a profound inflammatory state in
which various neurohumoral mediators lead eventually
to local tissue ischemia, microvascular thrombosis, and
shock.17 It is pivotal to initiate early and aggressive fluid
management; the disease outcomes depend upon the
adequacy of treatment in these early ‘Golden Hours’.18
The vast number of clinically severe cases in our cohort
is possibly attributable to the delay in the presentation of
Tropical Gastroenterology

Frequency
22%
16%
12%
10%
9%
6%
5%
3%
2%
2%
2%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%

All patients
(n=358)

Mild/Moderate Severe
(n=110)
(n=248)

No
intervention

278
(233 survived,
45 died)

110
(103 survived,
7 died)

PCD and / or
Endo alone

49
(37 survived,
12 died)

-

49
(37 survived,
12 died)

Necrosectomy
alone

11
(4 survived,
7 died)

-

11
(4 survived,
7 died)

PCD and /
or Endo +
Necrosectomy

20
(3 survived,
17 died)

-

20
(3 survived,
17 died)

168
(130 survived,
38 died)

Abbreviations: PCD, percutaneous drainage; Endo, endoscopic
drainage.

patients after the onset. This is a common situation faced
in clinical practice. Manrai et al. reported that patients
with severe AP and delayed hospitalization more often
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develop complications, including acute collections.19

intermediate and late periods of illness, respectively.
A large reported series of 643 patients with severe AP
reported 42% and 58% mortality in the first two weeks
and later periods of illness respectively.32 Our results with
early mortality were almost similar to the above study.
The percentage of early mortality from the disease varies
from less than 10% to 85% between various centers.33
Early and judicious fluid management with good
intensive support systems is pivotal in the early stages of
the disease. Inconsistencies in this vital intervention and
delay in the presentation might explain the vast difference
in outcomes reported from various centres. The presence
of organ failures predominates in the early stages, while
sepsis is significantly more common in the later stages.
This is in conjunction with the previously known concept
of two peaks of mortality in AP.34

The clinical course of acute pancreatitis can be
myriad, with a wide range of presentation in terms of
disease severity. Prognostication and disease outcomes
drastically differ between patients with mild and severe
pancreatitis. Sixty-nine percent of patients presenting to
our centre were those with severe disease. Fifty percent
of patients had evidence of SIRS at presentation, and
around 32% of patients presented with respiratory failure
as defined by the modified Marshall scoring system,5
while 24% and 19% of patients had renal and circulatory
failures, respectively. Respiratory failure has also been
previously reported as the most common single organ
failure encountered in severe AP.11,12
Twenty-three percent of all patients with AP,
which included 29.8% of patients with severe AP,
succumbed to their illness within 120 days. This was
much higher than previously quoted literature,20,21 and
is probably due to referral bias. We found comparable
mortality for patients with alcohol-related AP as compared
to biliary AP. Alcohol-induced AP is considered to accrue
over several years of toxin (ethanol) exposure leading to
progressive subclinical injury to functional pancreatic
parenchyma,22 while biliary AP is a truly an acute event.
Previous studies also have reported similar outcomes.16

Seventy-four percent (14 of 19) of the patients
with delayed mortality group had culture-positive sepsis.
Septic complications in severe necrotizing AP have
been previously reported to be 40-70%.35 Predominant
tissue where the septic focus was confirmed included
blood (in 58% of culture-positive patients), pus
obtained from infected pancreatic/peripancreatic tissue
(in 50%), and urine (in 22%). The organism profile
revealed a predominance of Gram-negative organisms,
including Klebsiella and E. Coli, whereas Enterococcus
predominated among the Gram-positive infections. A
similar organism profile has been reported previously
from western literature.36 This points to the predominant
role played by enteric microbes in causing infections in
severe necrotizing AP. The significant mortality in later
stages of the disease could be attributed to sepsis as well
as high mortality associated with interventions undertaken
in this stage of illness.

In our study, multivariate analysis revealed CTSI
score, respiratory failure, circulatory failure, and revised
Atlanta based classification to be the best independent
predictors of mortality. Various studies have tried to
establish the superiority of one score over the other in AP,
but most have produced conflicting results.13,23-27 Many
investigators have also found CTSI to have a significant
correlation with clinical outcome.28-30 The revised Atlanta
criteria for classifying AP into various severities based on
the presence and duration of organ failures is presently
the most accepted classification worldwide.31

Interventions in the form of drainage
(percutaneous or endoscopic) or pancreatic necrosectomy
were performed in 80 patients. The step-up approach
for managing necrotizing AP proposed in 2010 by
Santvoort et al.37 is currently the most preferred strategy
for management.38 This involves performing either
percutaneous or endoscopic drainage as feasible, followed
by surgery if required. We observed that about 46%
(37 of 80) of the patients showed good outcomes with
drainage alone and did not require further surgery. It has

A careful analysis of the patients who died
revealed that 8% (19/248) of the patients could not
survive the first week of illness, while around 14% of
the patients succumbed in the intermediate stage since
admission. Among the severe AP patients who died,
26% succumbed within the first week of onset of illness,
while 48% and 26% of patients succumbed during the
Tropical Gastroenterology
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previously been reported that PCD obviates the need for
surgical intervention in infected necrotizing pancreatitis
in 30 to 100 percent of cases.39 However, there is also a
cohort of patients who do not have adequately localized
collections amenable to drainage necessitating primary
necrosectomy if clinical deterioration persists. Outcomes
in these patients are especially poor; overall mortality
in this group being 64%, which is much more than that
of patients managed with a step-up approach. In our
experience, patients who eventually required pancreatic
necrosectomy due to failure of response to drainage, the
outcome was much grimmer, with mortality being seen
in around 85% of these patients (17 of 20). This was in
contrast to the good results shown with a step-up approach
in a study by Santvoort et al.37 A possible explanation
could be due to delays in a necrosectomy decision, as
most of these patients had already established multiorgan failures before surgical intervention. Also, most of
the interventions were open pancreatic necrosectomies as
less invasive newer procedures were not yet available at
our centre. Less invasive procedures like video-assisted
retroperitoneal debridement (VARD) and percutaneous
endoscopic necrosectomy (PEN) have rightfully taken
over conventional open necrosectomy. A recent article by
Agarwal et al.40 has documented a significant reduction
in AP mortality over the years due to improvement in
management.

analysed them together. We have also done a sub-group
analysis after excluding patients of RAP and ACP for
factors influencing the mortality. The result of this subgroup analysis is similar to the main analysis.

Our study has certain limitations. First, our
study population had a very high proportion of severe
pancreatitis (69%). However, this is not unexpected
because our centre is a tertiary care centre and a major
referral centre for acute pancreatitis from entire north
India. Second, being a retrospective study, the factors
determining outcome in those patients who failed to
respond to primary drainage could not be analysed.
These could be but not limited to the extent of necrosis,
early organ failure, obesity, malnutrition, and antibioticresistant organisms. Third, we have included patients with
recurrent acute and acute on chronic pancreatitis. These
patients may have a different clinical course and outcome
from the usual acute pancreatitis. Many times it may
be challenging to ascertain whether a patient of AP has
underlying chronic pancreatitis. Since the presentation
of all these patients was as ‘acute pancreatitis’, we have
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In conclusion, in our study, patients with AP
were most commonly middle-aged persons with male
predominance. Gall stone disease and alcohol constituted
the majority of the causes, and most patients presented
during the index event of AP. Most of the patients presented
around the first week of onset illness, and almost 56% of
those patients required intensive or semi-intensive care.
Sixty-nine percent of patients at presentation had severe
disease with organ failure(s) persisting for >48 hours,
while the proportion of patients with the moderately
severe or mild disease was 31%. Most commonly seen
organ failure was respiratory, and multi-organ failures
portended especially poor outcomes. The predominant
cause for delayed mortality was Gram-negative sepsis.
The independent factors predicting 120-day mortality
were: CT severity index >5, presence of respiratory failure,
presence of circulatory failure, and severe pancreatitis on
admission according to revised Atlanta classification.
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