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Abstract
Introduction Prophylactic antibiotics are used frequently for
acute pancreatitis (AP). Consensus guidelines do not recom-
mend this currently, based on moderate quality evidence. In
this study, we aimed to evaluate the antibiotic use pattern in
AP in India and propose a risk-directed approach to antibiotic
use in AP.
Material and Methods This multicenter study was conducted
from 1 May 2013 to 31 July 2013. Eleven participants from
eight tertiary centers completed a questionnaire that captured
patient demographics, etiology, admission status, presence of
(peri)pancreatic necrosis, severity of pancreatitis, details of
antibiotic use, and clinical outcomes (total hospital stay,

persistent organ failure, need for ICU, total days in ICU,
development of infections, in-hospital mortality).
Results A total of 200 proformas were analyzed. Seventy-
three (36.5 %) had acute necrotizing pancreatitis (ANP).
Eighty-nine (44.5 %), 52 (26 %), and 55 (27.5 %) patients
had mild AP (MAP), moderately severe AP (MSAP), and
severe AP (SAP), respectively. Forty-five (22.5 %) patients
developed infections (unifocal 29; multifocal 16). One hun-
dred thirty-four (67 %) patients received antibiotics, of which
89 (66.4 %) received prophylactic, while 45 (33.6 %) received
therapeutic antibiotics. The distribution of antibiotic use ac-
cording to the severity of AP was 43 (48.3 %) in patients with
MAP (prophylactic in 41; therapeutic in 2), 36 (69.2 %) in
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patients withMSAP (prophylactic in 29; therapeutic in 7), and
55 (100 %) in patients with SAP (prophylactic in 19; thera-
peutic in 36). Therapeutic antibiotics were prescribed based
on culture and sensitivity in 21 (46.7 %) patients.
Conclusions Despite nonrecommendation, prophylactic anti-
biotics are used frequently in AP. We emphasize on the need
for multicenter randomized controlled trials on prophylactic
antibiotics for AP based on a risk-directed approach, rather
than a “blanket approach.”

Keywords Acute pancreatitis . Empirical antibiotics .

Infected necrosis . Infections . Prophylactic antibiotics .

Therapeutic antibiotics

Introduction

In spite of an increasing understanding of the pathophysiology
of acute pancreatitis (AP) over the past few years, there is still
no specific treatment for the ailment. Fifteen percent (range
4 % to 47 %) of patients with AP develop (peri)pancreatic
necrosis, of which 33 % (range 16 % to 47 %) develop
infected necrosis (IN) [1]. Furthermore, it has also been re-
ported that extra-pancreatic hospital that acquired infections in
patients with AP can adversely impact morbidity and mortal-
ity [2]. Even though use of prophylactic antibiotics appears
plausible based on these premises, randomized controlled
trials (RCTs) on the use of prophylactic antibiotics in AP have
yielded heterogeneous results, and recent double-blinded
placebo-controlled trials and meta-analyses have failed to
show significant preventive benefit [3–6]. One of the earlier
meta-analysis did demonstrate some benefit from carbapen-
ems in subgroup analysis [7], but it was subsequently found
that studies with the highest quality had the least effect of
antibiotics on pancreatic infection [8, 9]. Based on these
studies (moderate quality evidence), recent consensus guide-
lines recommend against the use of prophylactic antibiotics
and antifungals in patients with AP [10, 11]. However, in
“real-life” clinical practice, use of prophylactic antibiotics
in patients with AP is common both in India and
abroad. This kind of practice often overlooks the known
adversities of prolonged antibiotic use, such as develop-
ment of bacterial resistance (which is becoming a major
problem globally, including India) [12], development of
fungal infections, and alteration of the gut microflora.
This mandates the use of antibiotics in these patients in
a rational and need-based manner.

In the current study, we aimed to evaluate the pattern of the
use of antibiotics in patients with AP in India and attempted to
propose a risk-directed approach to antibiotic use in these
patients.

Patient and Methods

This was a multicenter study conducted from 1 May 2013 to
31 July 2013. The study was conceived at the Acute Pancre-
atitis module of Pancreas India in New Delhi in April 2013,
with the primary objective to evaluate the antibiotic use pat-
tern in patients with AP. Pancreas India is a yearly mentorship
program that was initiated in 2012. This program is split into
three modules (AP, chronic pancreatitis, and pancreatic neo-
plasm) across the year.

Participants of Pancreas India were invited to take part in
the study, and a structured questionnaire was distributed
among them. The questionnaire was supposed to be complet-
ed for consecutive patients admitted with a diagnosis of AP to
the respective study centers during the study period. The
parameters included in the questionnaire were the following:
demographic details of the patients, etiology of AP, admission
status (direct admission or transfer from another hospital),
presence of (peri)pancreatic necrosis, severity of pancreatitis
(mild, moderate, or severe), details of antibiotic use during
previous (if data available) and current admissions, and clin-
ical outcomes (total hospital stay, persistent organ failure
(POF), need for care in the ICU, total days in the ICU,
development of infections during hospitalization, in-hospital
mortality). Following infections were recorded: infected pan-
creatic necrosis (IPN), pneumonia, ventilator-associated pneu-
monia (VAP), cholangitis, IV access site infections, urinary
tract infection (UTI), and sepsis.

The study was coordinated and monitored from the Asian
Institute of Gastroenterology. Fortnightly, communications
were made with the participants, and timely updates on en-
rollment were obtained via e-mail. Completed questionnaires
were returned by early August 2013, after which a database
was generated and data analyzed. The analyzed data was
presented and discussed at the Chronic Pancreatitis module
of Pancreas India in Hyderabad in August 2013.

Definitions

Necrosis was defined as lack of enhancement of pancreatic
parenchyma and/or presence heterogeneous and nonliquid
densities of varying degrees. Severity of AP was defined as
mild AP (MAP)—AP without organ failure and local compli-
cation; moderately severe AP (MSAP)—AP with organ fail-
ure (OF) that resolves within 48 h (transient OF) and/or local
complications without persistent OF (POF); and severe AP
(SAP)—AP with POF (OF that persists beyond 48 h). Local
complications included acute peripancreatic fluid collections
(APFC), pancreatic pseudocyst (PP), acute necrotic collection
(ANC), and walled off necrosis (WON), as defined in the
recently published Revised Atlanta Classification [13]. Organ
failure was considered to be present if there was renal failure
(serum creatinine level of >2 mg/dL even after adequate
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hydration or need for hemodialysis, circulatory failure (sys-
tolic blood pressure of less than 90 mmHg or need for pressor
support), and/or respiratory failure (defined as PaO2 of
<60 mmHg or support with BIPAP or ventilator) [14]. OF
was defined as early if it developed within 2 weeks of onset of
AP and late if it developed beyond 2 weeks.

Statistical analysis

A database was generated and descriptive statistical analysis
performed in the JMP statistical software (version 9.0, SAS
Institute, Cary, NC). Continuous variables were expressed as
mean [95 % confidence interval (CI); range], and categorical
variables were expressed as proportions (percentage).

Results

Out of the invited participants, 11 from 8 centers across India
returned completed questionnaires of 208 patients. The study
centers and number of patients from each center is depicted in
Fig. 1. Eight questionnaires were duplicates; therefore, a total
of 200 questionnaires were analyzed.

Patient characteristics and clinical outcomes

Out of 200 patients, 76 (38.4 %) were transferred from other
centers and were referred by physicians, general surgeons, and
general practitioners. Overall, 73 (36.5 %) patients had acute
necrotizing pancreatitis (ANP). Eighty-nine (44.5 %), 52

(26 %), and 55 (27.5 %) patients had MAP, MSAP, and
SAP, respectively. Data on severity of AP was not recorded
for four patients. These patients were excluded from the
analysis of antibiotic prescription. The mean (95 % CI; range)
age in years was 38 years (36.9–41.2; 7–81), and 154 (77 %)
patients were male. The most common etiology was alcohol
[87 (43.5 %)] followed by gallstones [55 (27.5 %)]. An
etiology could not be found in 39 (19.5 %) patients. Data on
etiology was not recorded for ten (5 %) patients. A total of 45
(22.5%) patients had infections, and 16 (8%) died in-hospital.
Six patients were referred to other hospitals (one patient to a
government hospital due to financial constraints; one patient
wanted to be referred to Amritha Institute as her relative was
an employee there; four patients to their local hospitals due to
logistical issues). Table 1 shows a detailed description of the
patient characteristics and clinical outcomes.

Characteristics of infections among study patients

Forty-five (22.5 %) patients developed infections
(unifocal in 29 and multifocal in 16). The distributions
of infections among these patients were as follows:
IPN—18; pneumonia—10; VAP—8, cholangitis—4; central
line infection—1; UTI—8; and sepsis—13. Prevalence of IPN
among patients with ANP was 24.7 % (18/73). Infection was
diagnosed in the ward in 24 patients while in the ICU in 21
patients.

Organisms were detected in culture of samples (blood/
tracheobronchial aspirate/percutaneous drain fluid/urine) from
21 patients. Culture revealed a single organism in 13 (61.9 %)
patients while multiple organisms in the remaining 8 (38.1 %).

Fig. 1 Distribution of patients [n
(%)] in different study centers (n=
200)
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The most common organism was E. coli, which was seen in
nine (42.9 %) patients, followed by Klebsiella sp. in seven
(33.3 %), and Acinetobacter sp. in five (23.8 %) patients each.

Table 2 shows the details of patients who had multifocal
infections and polymicrobial growth in culture.

Characteristics of patients who died in-hospital

Table 3 describes the salient features of the patients who died
in-hospital. A total of 16 (8 %) patients died during the study
period. The mean (95 % CI; range) duration between

Table 1 Patient characteristics
and clinical outcomes of the study
patients (n=200)

ICU intensive care unit,
ERCP endoscopic retrograde
cholangiopancreatography

Patient characteristics and clinical outcomes Values

Age in years: mean (95 % CI; range) 38 (36.9–41.2; 7–81)

Male gender: n (%) 154 (77)

Admission status Direct admission: n (%) 122 (61.6)

Transferred patients: n (%) 76 (38.4)

Etiology Alcohol: n (%) 87 (43.5)

Gallstones: n (%) 55 (27.5)

Post ERCP: n (%) 3 (1.5)

Drugs: n (%) 2 (1)

Traumatic: n (%) 2 (1)

Hypercalcemia: n (%) 1 (0.5)

Hypertriglyceridemia: n (%) 1 (0.5)

Idiopathic: n (%) 39 (19.5)

Total hospital stay in days: mean (95 % CI; range) 9.5 (8.2–10.2; 1–64)

Need for care in the ICU: n (%) 48 (24.2)

Days in the ICU: mean (95 % CI; range) 8.7 (5.9–11.5; 2–37)

Infections: n (%) 45 (22.5)

Persistent organ failure: n (%) 55 (27.5)

Final outcome of current admission Discharge: n (%) 175 (87.5)

Transferred to other centers: n (%) 6 (3)

Left against medical advice: n (%) 3 (1.5)

Died in-hospital: n (%) 16 (8)

Table 2 Details of patients with multifocal infections (n=16) and polymicrobial growth in culture (n=8)

Sl Sex Age Etiology Severity Sites of infection Organism Outcome

1 M 35 Alcohol MSAP UTI; IPN Negative culture Discharged

2 M 38 Biliary SAP UTI; IPN; VAP Acinetobacter; Pseudomonas; Staphylococcus epidermidis Died

3 M 54 Alcohol SAP Central line infection; VAP Burkholderia; Candida Transferred

4 M 37 Alcohol SAP IPN; VAP; sepsis Acinetobacter; Klebsiella; Pseudomonas Died

5 F 27 Alcohol SAP Pneumonia; sepsis Negative culture Died

6 M 47 Alcohol SAP IPN; sepsis Klebsiella Discharged

7 M 38 Biliary SAP UTI; IPN; VAP E. coli; Klebsiella Died

8 M 54 Alcohol SAP Central line infection; VAP Klebsiella Transferred

9 M 37 Alcohol SAP IPN; VAP; sepsis Pseudomonas Died

10 M 20 Idiopathic SAP IPN; VAP Acinetobacter Died

11 M 32 Alcohol SAP IPN; VAP E. coli; Acinetobacter Transferred

12 F 33 Idiopathic SAP UTI; IPN E. coli; Acinetobacter Discharged

13 M 24 Idiopathic SAP IPN; pneumonia; sepsis E. coli; Klebsiella; Acinetobacter; Pseudomonas Died

14 M 28 Biliary SAP IPN; pneumonia Klebsiella; Enterobacter; Proteus Discharged

15 M 58 Biliary SAP IPN; cholangitis; sepsis Negative culture Died

16 M 43 Alcohol SAP IPN; sepsis E. coli Died

MSAP moderately severe AP, SAP severe AP, UTI urinary tract infection, IPN infected pancreatic necrosis, VAP ventilator associated pneumonia
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admission and death in these patients was 14.5 days (6.9–
22.01; range 1–37). Fourteen (87.5 %) of these patients had
POF, 9 (56.3 %) had infections, and the cause of death was
early OF in 7/16 (43.7 %) patients while sepsis with late OF in
7/16 (43.7 %) patients. The cause of death was not recorded
for two patients.

Overall antibiotic use

Data on antibiotic prescription during first hospitalization was
available for 55 out of the 76 transferred patients. Fifty-one

(92.7 %) of these patients received prophylactic antibiotics
while four (7.3 %) received therapeutic antibiotics. Prophy-
lactic antibiotics were continued in 27 (52.9 %) of these
patients during current hospitalization. Out of these 27, 5
patients had MAP, 13 had MSAP, and 9 had SAP.

During the current hospitalization, a total of 134 (67 %)
patients received antibiotics, of which 89 (66.4 %) received
prophylactic while 45 (33.6 %) received therapeutic antibi-
otics. Three of the contributing centers had an institutional
therapeutic antibiotic protocol that they followed while
treating their patients. The distribution of antibiotic use ac-
cording to the severity of AP was as follows: 43 (48.3 %) in
patients with MAP (prophylactic in 41 and therapeutic in 2),
36 (69.2 %) in patients with MSAP (prophylactic in 29 and
therapeutic in 7), and 55 (100 %) in patients with SAP (pro-
phylactic in 19 and therapeutic in 36). Mean (95 % CI; range)
durations (in days) of treatment with prophylactic and thera-
peutic antibiotics were 6.3 (95 % CI 5.3–7.3; range 1–30) and
13 (95 % CI 8.6–18.01; range 4–60), respectively.

Prophylactic antibiotics used during current hospitalization

Table 4 shows the distribution of the classes of prophylactic
antibiotics during current admission. Majority of patients with
MAP [23 (56.1 %)] received a single third-generation

Table 3 Salient features of the patients who died in-hospital (n=16)

Patient characteristics and clinical outcomes Values

Age in years: mean (95 % CI; range) 43 (33.7–52.2; 20–81)

Male gender: n (%) 12 (75)

Direct admission: n (%) 11 (68.8)

Acute necrotizing pancreatitis: n (%) 11 (68.8)

Persistent organ failure: n (%) 14 (87.5)

Infections: n (%) 9 (56.3)

Cause of death Early organ failure: n (%) 7 (43.7)

Sepsis and late organ failure:
n (%)

7 (43.7)

Table 4 Distribution of the classes of prophylactic antibiotics according to the severity of disease (n=89)

MAP (N=41/89) MSAP (N=29/52) SAP (N=19/55)

Third-generation cephalosporin:
n (%)

23 (56.1) Third-generation cephalosporin:
n (%)

6 (20.7) Third-generation cephalosporin;
nitroimidazole: n (%)

2 (10.5)

Third-generation cephalosporin;
nitroimidazole: n (%)

3 (7.3) Third-generation cephalosporin;
aminoglycoside: n (%)

2 (6.9) Third-generation cephalosporin;
aminoglycoside; glycopeptide: n (%)

1 (5.3)

Third-generation cephalosporin;
quinolone: n (%)

1 (2.4) Third-generation cephalosporin;
quinolone: n (%)

1 (3.4) Third-generation cephalosporin;
glycopeptide; polymixin; antifungal: n (%)

1 (5.3)

Fourth-generation
cephalosporin: n (%)

2 (4.9) Fourth-generation cephalosporin:
n (%)

3 (10.3) Fourth-generation cephalosporin: n (%) 1 (5.3)

Beta-lactam: n (%) 1 (2.4) Beta-lactam: n (%) 3 (10.3) Beta-lactam: n (%) 3 (15.8)

Carbapenem: n (%) 2 (4.9) Beta-lactam; nitroimidazole: n (%) 2 (6.9) Carbapenem: n (%) 3 (15.8)

Qunolone: n (%) 4 (9.7) Beta-lactam; quinolone: n (%) 1 (3.4) Carbapenem; nitroimidazole: n (%) 3 (15.8)

Quinolone; nitroimidazole: n (%) 3 (7.3) Carbapenem: n (%) 2 (6.9) Carbapenem; nitroimidazole; antifungal: n (%) 1 (5.3)

Carbapenem; nitroimidazole: n (%) 1 (3.4) Carbapenem; antifungal: n (%) 1 (5.3)

Carbapenem; third-generation
cephalosporin: n (%)

1 (3.4) Carbapenem; glycopeptide; antifungal: n (%) 1 (5.3)

Carbapenem; third-generation
cephalosporin; quinolone: n (%)

1 (3.4) Carbapenem; polymixin: n (%) 1 (5.3)

Quinolone: n (%) 4 (13.8)

Quinolone; nitroimidazole: n (%) 2 (6.9)

N.B.: N indicates the number of patients who received prophylactic antibiotics. Data on the antibiotic class were not available for two patients with MAP
and one patient with SAP. The different antibiotics in the patients receiving multiple antibiotics were used either together or at different time points.
Individual member of each class of antibiotics included the following: third-generation cephalosporin—Cefotaxim, Cefoperazone, Cefuroxime; fourth-
generation cephalosporin—Cefepime; Quinolone—Ofloxacin, Ciprofloxacin, Levofloxacin; Carbapenem—Imipenem, Meropenem; Beta-lactam—
Piperacillin, Tazobactam; Nitroimidazole—Metronidazole; Aminoglycoside—Tobramycin, Amikacin; Glycopeptide—Teicoplanin, Vancomycin;
Glyclicycline—Tigecycline; Polymixin—Colistin; Lincosamide—Clindamycin; Oxazolidinone—Linezolid;Antigungal—Fluconazole, Amphotericin B

MAP mild AP, MSAP moderately severe AP, SAP severe AP
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cephalosporin while seven (17.1 %) received multiple antibi-
otics. Among the patients with MSAP, 11 (37.9 %) received
multiple prophylactic antibiotics that included at least a third-
generation cephalosporin or a beta-lactam or a carbapenem in
9 (31 %) patients. Of the patients with SAP, 11 (57.9 %)
patients received multiple prophylactic antibiotics that includ-
ed at least one third-generation cephalosporin or a carbapenem
or a glycopeptide. Two patients withMSAP and one with SAP
received prophylactic aminoglycosides antibiotics. Multiple
antibiotics were prescribed either together or individually at
different time points.

Therapeutic antibiotics used during current hospitalization

Therapeutic antibiotics were prescribed based on culture and
sensitivity reports in 21 out of 45 (46.7 %) patients, while it
was empirical in 24 (53.3 %). Table 5 shows the details of the
class of empirical antibiotics that were used based on the
individual sites of infections.

Discussion

In this study, we have evaluated the pattern of antibiotic use in
patients with AP in India in a prospective multicenter study

setting. The salient findings were as follows: (a) Overall, 134
patients received antibiotics of which 66.4 % was prophylac-
tic; (b) 46.1 % patients with MAP received prophylactic
antibiotics; and (c) patients with MSAP and SAP received
multiple prophylactic antibiotics including aminoglycosides.

Prophylactic antibiotics and antifungals are not recom-
mended in AP according to current guidelines [10, 11]. This
recommendation was based on systematic reviews and meta-
analyses [3–6]. However, the studies evaluated were hetero-
geneous in terms of methodologic quality, selection criteria,
treatment duration, antibiotic selection, and outcome mea-
sures [6]. Subgroup analysis in the meta-analysis by Heinrich
et al. showed a protective effect of carbapenems against in-
fected necrosis [7]. On the other hand, Mazaki et al. and
deVries et al. reported that trials with higher quality failed to
show any preventive benefit [8, 9]. However, even though
guidelines do not recommend prophylactic antibiotics, based
on the disparate data and moderate quality evidence, role of
prophylactic antibiotics cannot be conclusively ruled out at
present. At the same time, a “blanket cover” of prophylactic
antibiotics for most patients with AP too does not appear
justified. For example, there is no rationale for the use of
higher generation antibiotic prophylaxis for patients with
MAP. It has been shown that nearly 5 % of patients with
MAP can have extra-pancreatic infection [15]. A more ratio-
nal approach to deal with these infections would be to use

Table 5 Distribution of the classes of empirical therapeutic antibiotics according to the site of infections (n=24)

Infection Individual sites of infections Antibiotic class (number of patient/s)

Unifocal infection Infected pancreatic necrosis • Carbapenem + third-generation cephalosporin (n=1)
• Carbapenem + Colistin + Antifungal (n=1)
• Carbapenem + third-generation cephalosporin + Beta-lactam +
Glycopeptide (n=1)

Urinary tract infection • Third-generation cephalosporin (n=3)
• Carbapenem (n=1)

Pneumonia • Carbapenem (n=1)
• Carbapenem + Nitroimidazole (n=1)
• Carbapenem + Quinlone (n=1)
• Third-generation cephalosporin (n=1)
• Third-generation cephalosporin + Glycopeptide + Antifungal (n=1)

Multifocal infection
and sepsis

Ventilator associated pneumonia + sepsis • Third-generation cephalosporin + Nitroimidazole + Antifungal (n=2)

Infected pancreatic necrosis + urinary tract infection • Oxazolidinone + Beta-lactam + Quinolone (n=2)

Pneumonia + sepsis • Carbapenem + Glycopeptide + Antifungal (n=1)

Cholangitis + sepsis • Beta-lactam + Nitroimidazole (n=1)

Sepsis without an obvious primary source • Third-generation cephalosporin + Beta-lactam + Carbapenem +
Glycopeptide + Antifungal (n=3)

• Third-generation cephalosporin + Beta-lactam + Carbapenem +
Glycopeptide (n=3)

N.B.The different antibiotics in the patients receivingmultiple antibiotics were used either together or at different time points. Individual member of each
class of antibiotics included the following: Third-generation cephalosporin—Cefotaxim,Cefoperazone,Cefuroxime; Fourth-generation cephalosporin—
Cefepime; Quinolone—Ofloxacin, Ciprofloxacin, Levofloxacin; Carbapenem—Imipenem, Meropenem; Beta-lactam—Piperacillin, Tazobactam;
Nitroimidazole—Metronidazole; Aminoglycoside—Tobramycin, Amikacin; Glycopeptide—Teicoplanin, Vancomycin; Glyclicycline—Tigecycline;
Polymixin—Colistin; Lincosamide—Clindamycin; Oxazolidinone—Linezolid; Antigungal—Fluconazole, Amphotericin B
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targeted treatment specific to the infection rather than using a
blanket cover of prophylactic antibiotics. The major dilemma
in the use of prophylactic antibiotics in clinical practice lays
withMSAP and SAP, which are characterized by the presence
of (peri)pancreatic necrosis and organ dysfunction/failure. In
the current study, pancreatic necrosis was observed in 36.5 %
patients, which was somewhat higher than population-based
series. This could be due to a referral bias since all the study
centers were tertiary care referral centers and could explain the
high prevalence of the use of prophylactic antibiotics. Never-
theless, as long as consensus antibiotic guidelines based on
high-quality evidence are nonexistent for these patients, a risk-
directed approach could be a rational way to use prophylactic
antibiotics, instead of the currently prevalent manner of using
antibiotic prophylaxis for majority of such patients.

Use of a short course of prophylactic carbapenem antibi-
otics for patients with ANP with POF appears justified since
these patients are at a higher risk of developing infected
necrosis, which is associated with a high rate of delayed (after
2 weeks) mortality [6]. Other choices of antibiotics include
quinolones, high-dose cephalosporins, and metronidazole, due
to the good penetration of these into the pancreas and demon-
stration of efficacy in clinical trials [16–18]. Another potential
group of patients for antibiotic prophylaxis could be those who
appear septic, and a source of infection is being sought for by
blood cultures and other investigations [6]. Even the recent
IAP/APA guidelines suggest a potential role of prophylactic
antibiotics for these patients [11]. However, prophylactic anti-
biotics should be started in these patients only after the inves-
tigation for identification of the source has been started. An-
other rational way to begin prophylactic antibiotics in patients
with ANP is a biomarker-based approach. It was shown re-
cently that any rise in blood urea nitrogen (BUN) at 24 h of
admission with APwas associated with a 4.3-fold increase risk
of death [19], and a rise in BUN by 5 mg/dL within 48 h of
admission was associated with subsequent development of
infected necrosis with an odd’s of 5.37 (95 % CI 0.71–8.47;
p=0.007) on multivariable analysis [20]. Therefore, patients
with increasing BUN within 24–48 h after admission could
form another potential group that might be benefitted from
prophylactic antibiotics. Furthermore, procalcitonin has been
evaluated in several studies as a predictor of SAP and IPN [21,
22]. In a systematic review and meta-analysis, procalcitonin
emerged as a good predictor of IPN with a sensitivity and
specificity of 0.8 (95%CI 0.71–0.88) and 0.91 (95%CI 0.87–
0.94), respectively, with low heterogeneity. However, the
procalcitonin cutoff and timing of highest value were variable
[23]. Nevertheless, these four could be potential rational indi-
cations for the use of prophylactic antibiotics and need to be
evaluated further under randomized controlled settings. It
would be important to be vigilant on the duration of antibiotic
prophylaxis, and care should be taken to avoid prophylaxis for
a prolonged period of time.

The current study was not designed to evaluate the effect of
prophylactic or therapeutic antibiotics on infections in patients
with AP. This was one of the limitations of the study. More-
over, the timing of diagnosis of infections including IPN and
the rate of conversion of prophylactic antibiotics to therapeutic
antibiotics was not recorded. Another limitation of the study
was the nonuniformity in proportion of cases from different
study centers. While the highest proportion of cases (36 %)
was from the coordinating center, other centers contributed
4 % to 12 % of cases. Nevertheless, this study is important
since, to our knowledge, it is first from the country that has
evaluated the pattern of antibiotic use in patients with AP. It
was performed inmultiple high-volume tertiary care academic
centers across the country. Furthermore, the data on the pattern
of infections associated with AP in Indian patients is another
strength of this multicenter study.

In conclusion, besides prescription of prophylactic antibi-
otics and antifungals in patients with MSAP and SAP (possi-
bly due to severity of the disease), a substantial proportion of
patients with even MAP received antibiotic prophylaxis. We
emphasize the need for high-quality multicenter RCTs on the
use of prophylactic antibiotics in AP on the basis of a risk-
directed approach, rather than a “blanket approach.” This
could culminate in identification of rational indications of
antibiotic prophylaxis in AP.
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