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ABSTRACT

Prophylactic antibiotics are used frequently for acute pancreatitis (AP). Consensus guidelines do not recommend this
currently, based on moderate quality evidence. The development of pancreatic infection is associated with the
development of a deteriorating disease with subsequent high morbidity and mortality. The average length of stay was 13
days and 12 days in groups A and B respectively. MODS developed in 10 of 30 pts in grp A, whereas in 12 of 30 pts in
grp B.IPN was diagnosed in 4 pts in grp A and 2 patient in grp B. 8 patients in grp A and 10 patients in grp B suffered
mortality. The use of prophylactic antibiotics does not add to the benefit in the outcome of patients with acute pancreatitis
unless infection of necrosis has developed when therapeutic antibiotics are given. Instead, antibiotic may add to the organ

failure that is frequently present in these patients.
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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 reported that extra-pancreatic
hospital that acquired infections in patients with AP can
adversely impact morbidity and mortality [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 vyielded
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
carbapenems 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].

The course of necrotizing AP may include an early
vasoactive and toxic phase and a late period dominated by
infection of the pancreatic necrotic tissue. Once infection
of pancreatic necrotic tissue occurs the prognosis does
worsen and mortality increases. Patients with necrotizing
AP are, however, prone to also develop other infections
(urinary, respiratory, biliary, and systemic infections)
during both the early and late phases of the disease . These
infections complicate the clinical course of AP, may
prolong hospitalization, and theoretically may also increase
the risk for bacterial colonization of pancreatic necrosis.

In most patients, bacteria complicating acute
necrotizing pancreatitis originate from the gastrointestinal
tract and include Escherichia coli, Proteus mirabilis,
Enterococcus  faecalis,  Pseudomonas  aeruginosa,
Bacteroides spp. and Clostridium spp.[10-11]
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Some recent research has reported a rising incidence of
fungal infection (Candida spp.) of up to 35%.12 Despite
some clinical and experimental studies, the pathogenesis of
secondary infection of the necrotic pancreas remains
unclear; however, some evidence supports the hypothesis
that such infection represents the translocation of a
microorganism from the gastrointestinal tract.[10,13-14]
Haematogenous dissemination, ascending infection caused
by reflux into the pancreatic duct, the migration of
microorganisms via the lymphatic system or a combination
of these factors are the likely point of entry.[15-16]

The use and efficacy of prophylactic antibiotic
therapy in acute pancreatitis has long been a point of
controversy. The role of prophylactic antibiotics to prevent
infection and reduce mortality in pancreatitis was first
evaluated in the 1970s, where several randomised
controlled trials (RCTs) had been conducted and concluded
that prophylactic antibiotics were effective in preventing
secondary pancreatic infections and therefore in reducing
the related mortality.[17-19]

The use and efficacy of prophylactic antibiotic
therapy in acute pancreatitis has long been a point of
controversy. We review all cases and guidelines for the
routine use of prophylactic antibiotics to prevent infectious
complications and decrease the mortality from acute
pancreatitis, and outline the situations where antibiotics
may have a definite role and should be used.

Material and Methods:

A prospective study conducted at SLIMS hospital,
Puducherry over a period of one year. 60 patients with
moderate and severe Acute Pancreatitis were randomized
into two groups; group A being study group not given
prophylactic antibiotics, and group B being control group
given routine prophylactic antibiotics.

Inclusion Criteria:

All the patients diagnosed as having moderate and
severe acute pancreatitis up to maximum of 30 days from
symptom onset.

Exclusion criteria :

1) Clinical evidence of sepsis (WBC> 16000/cu
mm on admission or anytime thereafter during admission;
fever >2 episodes over 24hr with axillary T>100°F) 2)
Imaging or culture proven IPN 3) Evidence of infection at
any other site in the body with elevated WBC count
>16000/cu mm (pneumonia, UTI, Thrombophlebitis)

Severe epigastric pain consistent with acute
pancreatitis with elevation of amylase and lipase values
above 3 times normal Or Imaging evidence (CT or USG)
s/o acute pancreatitis. Mild Acute Pancreatitis: no local or
systemic complications and no organ failure. Moderate
Acute Pancreatitis: AP with transient organ failure (<48hr).
Severe Acute Pancreatitis AP with persistent organ failure

(>48hr) or presence of local complications
(necrosis,pseudocyst,abscess).  Presence of  systemic
complications. Organ Failure: Presence of any of the
following: Shock, pulmonar y insufficiency, Renal Failure,
Gl bleed. No antibiotic was administered in grp A patients.
They were started on antibiotics only when they developed
fever (at least three episodes >100 F),Infection of
pancreatic necrosis or evidence of infection elsewere in the
body. Meropenem (1g iv BD) was administered to patients
in group B. The protocol recommended stopping study
drug when the patient was able to tolerate an oral diet and
had a MOD score <2. Follow-up evaluations and
procedures were performed after cessation of study
treatment up to and including study day 30; however, for
patients still in the hospital on day 45, follow-up
continued. To be fully evaluable,a patient had to be
followed for at least 30 days.

Results:

The outcomes were measured in terms of length
of hospital stay, development of IPN/MODS and mortality.
The average length of stay was 13 days and 12 days in
groups A and B respectively. MODS developed in 10 of 30
pts in grp A, whereas in 12 of 30 pts in grp B.IPN was
diagnosed in 4 pts in grp A and 2 patient in grp B. 8
patients in grp A and 10 patients in grp B suffered
mortality. The results were compared and no significant
difference in outcome was observed between two groups.

DISCUSSION

Acute Pancreatitis is clinically divided into two
phases: 1) The early stage — the first 14 days from the onset
of the disease — is characterised by a systemic
inflammatory response syndrome (SIRS), which may be
complicated by multiple organ dysfunction syndrome
(MODS). 2) In 15-20% of cases, this may be followed by
a stage of secondary bacterial infection within the inflamed
pancreas, typically 2-3 weeks from the onset of
pancreatitis.

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.
Assuming that antibiotic prophylaxis is useful in patients
with severe AP, some controversial issues on this topic still
remain. We refer to the selection of the most suitable
antibiotic treatment the duration of treatment, the possible
selection of resistant strains, and the possible usefulness of
jejunal feeding.
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Table.1: Results were compared and no significant difference in outcome was observed between two groups.

PATIENT CHARACTERISTICS STUDY GROUP A STUDY GROUP B
(NO ANTIBIOTICS) (NO ANTIBIOTICS)
NUMBER OF PATIENTS 30 30
1. MALE 22 24
2. FEMALE 08 06
AGE
18-54 24 26
>55 06 04
PRIMARY CAUSE OF PANCREATITIS
BILIARY 10 08
ALCOHOL 14 16
ALCOHOL USE 24 24
% OF NECROSIS BY CECT
<30% 08 06
>30% 16 20
NOT RECORDED 06 04
AVERAGE HOSPITAL STAY 13 Days 12 Days
MODS 10 12
IPN 4 2
MORTALITY 8 10
Imipenem, clindamycin, piperacillin, gastrointestinal organisms and toxins with subsequent

fluoroguinolones and metronidazole are known to have
adequate tissue penetration and bactericidal properties in
infected pancreatic necrosis, in contrast to penicillins, first-
generation  cephalosporins,  aminoglycosides  and
tetracyclines, which are ineffective in acute
pancreatitis.[20-21] Meropenem is shown to have as wide
a spectrum as imipenem in preventing septic complications
in acute pancreatitis.[22] The use of systemic antibiotics in
pancreatic infections must be accompanied with drainage,
either surgical or percutaneous. One of the main problems
of prolonged administration of antibiotics in severe acute
pancreatitis is the development of multidrug resistance
bacterial and fungal infection, which is associated with
long hospital stay and poor outcome. [23] Hence, each case
should be individually evaluated, weighing the benefits of
antibiotics against the significant adverse events associated
with their use, including increased bacterial resistance and
fungal infections. Microbiologists with a specific interest
in pancreatitis should be involved in such decisions, and
blood culture is highly suggested as this might detect
bloodstream infections associated with pancreatitis.
Pathogenesis of secondary bacterial pancreatic
infection is still debated. Pathogens can reach the pancreas
through the haematogenous pathway, via the biliary
system, ascending from the duodenum via the main
pancreatic duct, or through transmural colonic migration
via translocation of the colonic bacteria to the lymphatics.
Most pathogens in pancreatic infection are gastrointestinal
Gram-negative bacteria (Escherichia coli, Pseudomonas,
Proteus, Klebsiella), which occur via disruption of the
intestinal flora and damage to the bowel mucosa. Impaired
body defences predispose to translocation of the

secondary pancreatic infection. But Gram positive bacteria
(Staphylococcus aureus, Streptococcus faecalis,
Enterococcus), anaerobes and, occasionally, fungi have
also been found. Infection of sterile necrosis is attributed to
bacteria of gut origin in up to 70% of cases.

In mild pancreatitis, the mortality rate is less than
1%, in contrast to severe pancreatitis, which ranges from
10% in cases of sterile pancreatic necrosis to as high as
25% with infected necrosis. Consequently, interest has
focused on the identification of pancreatic necrosis and the
potential benefits of prophylactic antibiotics to prevent
secondary infection of the necrotic pancreatic tissue.

Infection in acute pancreatitis has been
encountered in 30-40% of patients. The most dangerous is
necrotising pancreatitis,which constitutes around 30% of
this group,with reported associated poor prognosis and
high mortality. Furthermore,80% of deaths from acute
pancreatitis are due to secondary pancreatic infection. The
use of antibiotic prophylactically in acute pancreatitis is
still a matter of controversy,however.Many authors have
advocated their use routinely,while others have condemned
this practice.

Pulmonary, urinary, biliary, and other infections
may frequently complicate the course of AP, prolong
hospitalization, influence morbidity and mortality, and
increase the need for adjunctive diagnostic and therapeutic
measures [24]. In the present study, a lower incidence of
extrapancreatic infections was observed in those patients
who started antibiotic treatment earlier. Antibiotic
treatment is thus likely to be more useful in the first h of
disease when ileus, cholestasis, and application of central
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venous and urinary catheters are like to favor bacterial
penetration or translocation, and determine transient
bacteremia and colonization of different organs and tissues.
Appropriate use of antibiotic prophylaxis, especially in
intensive care units, is a very debated topic, because
indiscriminate use of antibiotics can result in the rapid
emergence of resistant organisms [25].

A panel of experts recently provided a Level A
recommendation regarding the use of prophylactic broad-
spectrum antibiotics in CT-proven necrotizing pancreatitis.
Nevertheless, these four could be potential rational
indications 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.
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 in multiple 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.
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