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Can infected pancreatic necrosis really be managed

conservatively?

Bilal Al-Sarireh, Nicholas G. Mowbray, Ali Al-Sarira, David Griffith, Timothy H. Brown and Toby Wells

antibiotics-only protocol.

C-reactive protein (P=0.027).

Patients and methods Between June 2009 and July 2017, patients with IPN were selectively managed with carbapenem
antibiotics for a minimum of 6 weeks. We compared these patients with patients who underwent minimal access retroperitoneal
pancreatic necrosectomy (MARPN) for IPN to identify characteristics of this patient group.

Results Of 33 patients with radiologically proven IPN, 13 patients received antibiotics without any surgical or radiological
intervention and resulted in no disease-specific mortality and one case of pancreatic insufficiency. In comparison, 44 patients
underwent MARPN with a mortality of 20%, and 81.8% developed pancreatic insufficiency. The modified Glasgow score and
computed tomography severity score was less in the antibiotic-only group (P < 0.001 and P=0.014, respectively). Patients who
underwent MARPN had lower serum haemoglobin and albumin levels (P=0.030 and 0.001, respectively), and a higher

Conclusion Conservative treatment of IPN with antibiotics is a valid management option for haemodynamically stable patients
experiencing less severe disease, requiring careful selection by experienced clinicians. Eur J Gastroenterol Hepatol 30:1327-1331
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Objectives Guidelines advocate minimally invasive drainage rather than open surgery for infected pancreatic necrosis (IPN) aﬂh
acute pancreatitis. We hypothesized that the conservative approach could be extended even further by treating patients using an

Introduction

The first classifications of acute pancreatitis (AP) were
made by the Boston surgeon Reginald Fritz [1]. His own
views on the benefits of surgery in this condition fluc-
tuated, but after 125 years, the medical profession has
eventually arrived on a consensus; surgical procedures
should be reserved for the most severe form of the disease,
namely infected pancreatic necrosis (IPN) [2]. This lethal
complication manifests in ~6% of patients with AP and
harbours a mortality of 32% [3,4].

Because of the spectrum of severity, the current man-
agement strategy for the complications of AP, such as
acute necrotic and acute peri-pancreatic collections, should
follow the ‘step-up’ approach [5,6]. Interventions should
be delayed for at least 4 weeks from the onset of symptoms
to allow for capsule formation. This approach avoids over
treatment and has significantly reduced mortality [7]. The
primary intervention in the treatment algorithm should
be an image-guided, percutaneous drain and then progress
to minimally invasive necrosectomy if required. Open
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debridement should be reserved for patients who continue
to deteriorate despite the previous measures [6].

Among the many published reviews and guidelines
concerning IPN, there are sporadic reports of cases having
resolved without drainage of the collection [5]. This
appears to go against surgical principals and yet there have
been a number of good outcomes [8,9]. On the basis of
these cases, the primary author (B.A.) hypothesized that a
cohort of patients with IPN could be treated using a truly
conservative treatment approach in our institution. The
objective of this study was, therefore, to present a man-
agement algorithm for the conservative treatment of IPN,
and to define the patient group in the context of all
patients with IPN.

Patients and methods

The Pancreatic Unit for South Wales provides specialist
care for a population of 2.3 million across five hospitals.
This area deals with ~1180 admissions per year with AP,
with most being managed locally, according to the British
Society of Gastroenterology UK guidelines [10-12].
Referral to the tertiary centre is only if complications of AP
are detected and can result in treatment advice or transfer
to the specialist pancreatic unit.

Patients across the referral network did not receive
antibiotics prophylactically; they were reserved for patients
with signs of sepsis [13]. IPN was diagnosed according to the
revised Atlanta guidelines by the presence of extra-luminal
peri-pancreatic gas with associated hypoperfusion of the
pancreas on contrast-enhanced computed tomography (CT)
[14]. Once diagnosed, patients were selected for a conservative
treatment option if they had less than two organ dysfunction
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and did not clinically deteriorate during antibiotic therapy.
Organ dysfunction was defined as systolic blood pressure of
less than 90 mmHg, oxygen saturation of less than 90%, urine
output of less than 0.5 ml/kg for 6 h, serum creatinine of at
least 1.5 times baseline or reduced consciousness.
Intravenous carbapenem antibiotics were the preferred
antibiotics for IPN because of their pancreatic tissue
penetration. Specifically, ertapenem was used because its
long half-life permits once-daily dosing in an outpatient
setting by a peripherally inserted central catheter or a
tunnelled central venous catheter (Hickman line) [15,16].
Prophylactic fluconazole was prescribed because of the
high incidence of concomitant infections and current level
1 evidence [17]. Antibiotic therapy was continued for at
least 6 weeks and was followed by a repeat CT assessment.
If there were signs of ongoing infection clinically, bio-
chemically or radiographically, then antibiotics were con-
tinued until resolution. The treatment algorithm in Fig. 1
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outlines the approach used to supplement the existing IPN
treatment guidelines.

Patients not fitting the above criteria were managed
according to the ‘step-up approach’ with a radiologically
inserted drain and subsequent minimal access retro-
peritoneal necrosectomy (MARPN), if necessary. Open
surgery was only considered when the treating clinicians
felt that intervention was time critical and that the patient
would deteriorate without immediate debridement.

A prospectively maintained database of patients treated
by the unit was retrospectively examined with supple-
mentary data obtained through interrogation of patient
notes and electronic hospital records. The modified
Glasgow score was calculated from the initial presentation
of AP and the serum C-reactive protein (CRP), white blood
cell, haemoglobin and albumin were measured at diagnosis
of IPN [18]. All CT scans were reviewed by a specialist
abdominal, consultant radiologist and graded using the

Diagnosis and treatment of acute
pancreatitis as per British Society of
Gastroenterology guidelines!2

A

Clinical suspicion of pancreatic
complications investigated with CT

A

IPN diagnosed on CT as per Atlanta
guidelines4 stimulates treatment with
empirical antibiotics for 48 hours*

—

Systemically well

A 4

6 weeks empirical, intravenous
antibiotics followed by repeat CT
and clinical review.

N

Ongoing

Resolution ) .
infection

! !

Laparoscopic cholecystectomy if
evidence of cholelithiasis at earliest
opportunity

\

CT guided drainage once a walled
abscess has developed*®

A 4

Level 2 or 3 care with empirical
antibiotics

A 4

Minimal access necrosectomy
repeated as clinically necessary

}

Patient requiring 2 organ support or
signs of sepsis

}

Open necrosectomy if failure to
control sepsis

Fig. 1. Infected pancreatic necrosis (IPN) treatment algorithm. Note: Choledocholithiasis should be treated urgently with ERCP as per the BSG guidelines
[12]. *Empirical antibiotics are a carbapenem such as meropenem or imipenem. 'Sepsis defined as ‘life-threatening organ dysfunction caused by a
dysregulated host response to a new infection’ [13]. *IAP guidelines recommend this is at least 4 weeks after the presentation of acute pancreatitis. BSG,
British Society of Gastroenterology; CT, computed tomography; ERCP, endoscopic retrograde cholangiopancreatography; IAP, International Association of

Pancreatology.
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modified CT severity index (CTSI) [19]. Follow-up was
detailed as the last outpatient visit and if this was not
recent, then, after local ethics approval, a postal ques-
tionnaire was sent to patients treated with antibiotics only.

Comparisons between patient cohorts were made using
statistical tests appropriate for nonparametric data; the
Mann-Whitney U-test was used for continuous variables
and the Pearson y*-test for categorical variables. All sta-
tistical analysis was conducted using SPSS, version 23
(IBM Corp., Armonk, New York, USA).

Results

Between June 2009 and January 2017, 114 patients with
infected, peri-pancreatic complications of AP were mana-
ged by our tertiary pancreatic unit; 42 of whom had been
transferred from a peripheral hospital. An open surgical
approach was undertaken directly in five patients. Forty-
four patients underwent one or more MARPN procedures;
65 patients were managed with a percutaneous drain. Four
cases of infected pseudocysts were managed in a con-
servative way, but have been excluded from this analysis.

In total, 33 patients (20 males and 13 females) were
diagnosed with IPN on radiological features. Of these, 13
were treated with antibiotics only, on an intention to treat,
and did not require a fine-needle aspiration (FNA), per-
cutaneous drain or surgical intervention. Twenty patients
underwent a percutaneous, radiologically placed drain and
went on to have one or more MARPN procedures. No
patients with IPN were treated with percutaneous drainage
alone.

Antibiotics-only group

IPN was diagnosed on readmission to hospital after the
initial episode of AP in 10 patients. A single patient was
diagnosed with IPN as an outpatient and completed his
treatment entirely in the outpatient setting. Three patients
remained in their peripheral hospital with input from the
pancreatic team. A short stay on a high dependency unit
was required by two of 13 patients for fluid management
only. All, but two, patients completed the course of anti-
biotics as an outpatient.

Antibiotic use before diagnosis with IPN was variable,
but most frequently meropenem (23%) or piperacillin/
tazobactam (23%) was used. Following diagnosis, 12
patients received long course ertapenem treatment and one
patient, who had developed iatrogenic pancreatitis post-
endoscopic retrograde pancreatography, received 3 weeks
of intravenous meropenem as an inpatient and was dis-
charged after resolution of CT findings. The aetiology of
the remaining cases of IPN treated conservatively was
gallstones in nine patients and idiopathic in three patients.
There was no disease-specific mortality; however, one
elderly patient died from metastatic cholangiocarcinoma
over 2 years after developing IPN.

A single patient suffered a mild episode of pancreatitis
23 months after IPN and another developed a small liver
abscess (<2 cm) 38 months after diagnosis of IPN. Both
patients were found to have common bile duct strictures
and required endoscopic biliary stenting. Follow-up CT
scanning within the rest of this group showed no remain-
ing collections in nine patients, and small residual
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collections in three patients (these were not reimaged again).
Full pancreatic insufficiency developed in one patient.

MARPN group

All 20 patients with IPN diagnosed on CT criteria and
treated by MARPN were admitted to the ICU in our
hospital for at least two organ support. Half of the patients
were transferred from a peripheral hospital to our unit.
Within this intervention group, 12 patients received
intravenous meropenem, two imipenem, four piperacillin/
tazobactam, one vancomycin and one gentamicin. The
antibiotic regimens were based on the microscopy, culture
and sensitivity results from pancreatic tissue and fluid
samples. All of these patients received an intravenous
antifungal medication (fluconazole; Pfizer, Kent, UK).

The predominant cause of AP in the intervention group
was cholelithiasis; however, one patient was too unwell to
undergo any significant investigation and subsequently
died. The remaining cases were caused by dyslipidaemia in
one patient and idiopathic in three patients. There were nine
mortalities (median survival: 2.5 months, interquartile range:
1-4) and none of the surviving patients suffered further attacks
of AP. At follow-up, pancreatic enzyme supplementation was
needed by seven of 11 patients with four patients also needing
insulin therapy. A further two patients developed non-insulin-
dependent diabetes.

Group comparisons

Patients and disease characteristics are compared in
Table 1. The predicted severity of AP, using the modified
Glasgow score, was less in the antibiotic-only group
(P<0.001), with CTSI scores indicating less severe fea-
tures on CT (P=0.014). Patients who underwent MARPN
had a lower serum haemoglobin and albumin levels than
those who were treated by antibiotics alone (P =0.030 and
0.001, respectively) and a higher CRP (P=0.027).

Discussion

The mortality from AP has progressively fallen over recent
years and can be attributed to both improvements in cri-
tical care and a decreased enthusiasm among surgeons to

Table 1. Comparison of patients with infected pancreatic necrosis
treated by antibiotics only or by minimal access retroperitoneal
pancreatic necrosectomy

Antibiotics only MARPN

[median (IQR)] [median (IQR)] P value®
Age (years) 71 (63-77) 65 (58-75) 0.128
Glasgow score 2 (1-3) 4 (3-5) <0.001
Time to IPN on 37 (19-62) 22 (8-50) 0.158

CT (days)

CTSI score/10 7 (6-8) 10 (8-10) 0.014
Hb (g/1) 109 (91-116) 90 (82-102) 0.030
WBC 12.8 (8.7-13.3) 13.6 (8.3-18.8) 0.221
Albumin 30 (25-32) 19 (16-23) 0.001
CRP 118 (68-297) 264 (191-329) 0.027

Bold values are less than 0.05 and considered statistically significant.

CRP, C-reactive protein; CT, computed tomography; CTSI, CT severity index;
Hb, haemoglobin; IPN, infected pancreatic necrosis; IQR, interquartile range;
MARPN, minimal access retroperitoneal pancreatic necrosectomy; WBC, white
blood cell.

2Mann-Whitney U-test.
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Table 2. Summary of published studies that have treated infected pancreatic necrosis with antibiotics only

References n Patient selection Ranson score®

Antibiotics used (route)

Duration of antibiotic®

(range) (days) Follow-up

Amico 1 Refused surgical Not stated
et al. [8] intervention
Lee 8 Unspecified clinical 3.8 (including
et al. [26] assessment patients
treated with
surgery) aztreonam (NS)
This study 13 Clinical condition and 4 (1-6)

absence of organ APACHE Il (14)

Ciprofloxacin + metronidazole (i.v.) 132

Combinations of metronidazole,
cefotaxime, ciprofloxacin, imipenem,
amikacin, vancomycin, clindamycin,

Ertapenem/meropenem/ciprofloxacin
(i.v.) + fluconazole (O)

Complete resolution on USS
at 4 months

Not mentioned within the
conservative treatment group
specifically

55.9°

70% (21-112) Complete resolution in eight cases,

three residual abscesses without

failure gas, two residual abscesses
with gas
Ramesh 2 Unspecified clinical 6.5 (6-7) Third generation 432 Complete resolution on CT at 3.5
et al. [9] assessment cephalosporin + metronidazole (i.v.) and 4 months
Rasslan 6 Clinical condition and APACHE Il 5 Ciprofloxacin and metronidazole, imipenem >21 Two patients had recurrent IPN
et al. [27] absence of organ failure (0-10) before cholecystectomy.
No mortality
Sivasankar 6 Refused surgical Not stated  Ciprofloxacin, imipenem, 40% (20-42) Complete resolution on CT ranging
et al. [28] intervention metronidazole + cefotaxime (NS) from 1.5 to 3 months
Van 11 Clinical condition and Not stated Not stated Not stated Not stated, but 0% mortality
Santvoort absence of organ failure
et al. [4]

APACHE, Acute Physiology and Chronic Health Evaluation; CT, computed tomography; IPN, infected pancreatic necrosis; IQR, interquartile range; i.v., intravenous; NS, not

specified; O, orally; USS, ultrasound scan.
“Median.
®Mean.

perform open surgery [7,20,21]. Operating within the first
14 days of the onset of AP had been associated with a
mortality of up to 75% [22]. IPN continues to represent
a deadly complication requiring prolonged treatments.
Although the original step-up approach does not mention
newer techniques such as endoscopic transgastric necro-
sectomy, it continues to provide a framework for treating
IPN conservatively. Those that manage patients with
severe AP will be aware of the broad spectrum of disease
and may be familiar with patients who develop compli-
cations, but remain clinically well. Many guidelines elude
to this cohort of patients, but our experiences here confirm
that a structured, conservative approach is safe and
effective in patients of this nature.

Repeated clinical review is fundamental in patients with
AP, especially when using conservative treatments. The
patients we treated with antibiotics were physiologically
stable and none needed to cross into the intervention
group. This reinforces our selection criteria and supports
the findings by Larvin [23] who observed that an assess-
ment by an experienced clinician can be as good at pre-
dicting outcomes as a multifactorial scoring system.

High-resolution CT scans are an invaluable tool in
identifying complications of AP and correlate well with
severity [19]. The results of our cohort comparisons show
that even within the diagnosis of IPN on CT there is a
spectrum of severity, and those with a lower CTSI score
respond to conservative treatment. This group of patients
also exhibits less abnormal serum haemoglobin and
albumin levels. The intravascular volume depletion caused
by the systemic effects of AP can require copious fluid
resuscitation and, thus, these diluted blood constituents
likely reflect the overall condition of the patient [24]. As
for the CRP, it has long been known to correlate with the
development of pancreatic complications and this study
has shown that it may not only have a role in identifica-
tion, but also in stratification of IPN [25].

A distinguishing feature of these cases could be in their
delayed presentation. The work carried out by Besselink
et al. [22] observed that IPN had a median time of onset
26 days from admission with AP. In comparison, the time to
IPN in our population was 37 and 22 in the antibiotic-only
and MARPN groups, respectively. Whether this is a delay in
the diagnosis or a delay in the onset on the condition is not
known, but again hints at a less aggressive disease process.
This is evidenced further as 10 of 13 patients were dis-
charged after their initial episode of pancreatitis; only two
patients needed high dependency level 2 care and one
patient had IPN diagnosed as an outpatient.

A search of the literature finds many instances of IPN
being treated conservatively, but relatively few without
even an FNA. The 34 published cases are summarized in
Table 2, and exhibit a rather ad-hoc treatment metho-
dology [4,8,9,26,28]. A number of patients simply had a
serendipitous response to antibiotics after refusing surgical
interventions [8,28]. There is a marked heterogeneity
between the studies because of the various antibiotics and
their durations. Comparisons can also be difficult because
much of the terminology surrounding AP has developed
over recent years and as such the definitions and classifi-
cations of AP, and the radiological findings, have changed.
Nonetheless, these cases should be regarded as an evidence
that there are patients who could have undergone unne-
cessary interventions if the existing guidelines were fol-
lowed to the latter.

Despite being the largest case series of IPN, managed
entirely without drainage, this study remains small and is
largely retrospective in its design. As the tertiary centre, we
are reliant upon referrals to identify many of the cases and
this may have introduced a selection bias. A more sig-
nificant area of controversy may lie in our diagnosis of
IPN. The presence of peri-pancreatic, extra-luminal gas on
CT is regarded as pathognomonic by many, but we
recognize that the gold standard for diagnosing infection
would be an FNA with microbial analysis [5,29]. The
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authors’ views are that this procedure, for purely diag-
nostic reasons, is unnecessary as it would not alter the
management of the patient. The peri-pancreatic gas could
indeed have another source, namely an enteric fistula. CT
scans used in this series were thoroughly scrutinized and
we are confident that there was no evidence of this. We
postulate that the complete resolution witnessed in our
patients may have occurred through the fistulation and
drainage of purulent material through the pancreatic duct.

Conclusion

This study represents the largest case series of IPN suc-
cessfully treated using a conservative approach with long-
term antibiotics. This management technique should be
used to supplement existing treatment guidelines in the
management of IPN and does not go against the drainage
and ‘step-up’ approach in an unwell, septic patient.
Further work is needed to define the patient cohort that
benefit from antibiotic therapy alone and allow the reliable
identification of these patients.
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