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Microbiological profile and treatment outcome of
emphysematous pyelonephritis: experience from
two teaching hospitals of Bangladesh
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ABSTRACT
Background: Emphysematous pyelonephritis (EPN) is a rare severe necrotizing infection of the renal
parenchyma, collecting system and/or perirenal tissues. Patients with diabetes mellitus, renal stones and renal
tract obstruction are at risk for development of EPN. Escherichia coli is the most common aetiological agent and
treatment is aimed at infection control and interventions in appropriate cases. This study aimed to identify the
aetiological agents responsible for EPN and the outcome of such cases.
Methods: This observational study was done in BIRDEM General Hospital and Bangabandhu Sheikh Mujib
Medical University over a period of three years (2011-2013). Twenty adult EPN cases were included in this study.
Results: The mean age of the study participants was 59.2 years with female predominance (80%). Risk factors
included diabetes mellitus (90%), renal stones (5%) and kidney transplant recipient (5%). Fever, loin pain and
dysuria were common. Six patients had class 1 EPN, seven had class 2 disease, five had class 3 and two patients
had class 4 EPN. Aetiological agents were cultured in 19 cases; E. coli in 12 (68%), Klebsiella in three (16%),
Pseudomonus in two (11%) and Proteus and Enterococcus, one each (5% each). Carbapenems appeared as the
most sensitive antibiotic. Along with antibiotic, half of the patients required interventions; percutaneous drainage
in two, open drainage in two and six patients required nephrectomy. Regarding outcome, five patients died, 10
patients recovered completely and five patients recovered with residual renal dysfunction.
Conclusion: E. coli was the most common causative agent in present EPN cohort. Outcome was poor. With
improved management strategy, combining nephrologists, intervention radiologists and urologists – all together,
a good outcome is expected.
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INTRODUCTION
Emphysematous pyelonephritis (EPN) is a severe
necrotizing infection of the renal parenchyma. It causes
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gas formation within the collecting system, renal
parenchyma and/or perirenal tissues.1 Gas in the renal
pelvis alone, without parenchymal gas, is often referred
to as emphysematous pyelitis.2 EPN is common in
persons with diabetes and the presentation of EPN is
similar to that of acute pyelonephritis.3 Renal stones
are another predisposing condition and transplanted
kidneys may be susceptible to EPN because of
associated high-risk factors in the recipient such as
diabetes and immunosuppression.1,3,4 This infection
often has a fulminating course and can be fatal if left
untreated.
The mortality rate associated with the condition was
high before the advent of antibiotics. However, advances
in imaging technology, control of diabetes, resuscitative
management and minimally invasive treatment have
improved the outcome in patients with EPN. Although
nephrectomy may be the quickest way of treating the
infection source, renal function is compromised in many
patients. Therefore, a strategy to save nephrons may
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be very desirable.5 Effective conservative therapy
includes early initiation of effective antibiotics.
Escherichia coli is the most common organism
responsible for EPN1,3,6 and other form of urinary tract
infections. Other organisms include Klebsiella,
Pseudomonas, Candida and rarely gas forming
organisms. 1 This study was designed to evaluate
microbiological agents responsible for EPN and outcome
of such patients.
METHODS
This observational study was carried out in Bangladesh
Institute of Research and Rehabilitation in Diabetes,
Endocrine and Metabolic Disorders (BIRDEM) General
Hospital, Dhaka, Bangladesh and Bangabandhu Sheikh
Mujib Medical University (BSMMU), Dhaka,
Bangladesh from January 2011 to December 2013. Total
20 adult (age >18 years) patients with a diagnosis of
EPN were consecutively included in this study. Patients’
clinical, microbiological and outcome data were recorded
in case record forms. The study protocol was approved
by the Bangladesh College of Physicians and Surgeons
(BCPS).
RESULTS
Total patients were 20 (females 16, 80%) with a mean
age of 59.2±16.7 (range 38 – 77) years. Eighteen (90%)
patients were diabetic with poor diabetic control (HbA1c
>7% in 16), two (10%) patients had chronic kidney
disease, one (5%) patient had renal stone and one (5%)
patient was a kidney transplant recipient. Fever was the
most common presentation and others are shown in
Table I. Neutrophil leukocytosis and raised
inflammatory markers were common (Table II). E. coli
was the most common organism identified on urine
culture (Table III) and carbapenems appeared as the
most sensitive antibiotic (Table IV). Left kidney was
involved in 14 cases, right kidney in four, bilateral in
one and transplanted kidney was involved in one case.
Six patients had class 1 EPN, seven had class 2 disease,
five had class 3 and two patients had class 4 EPN.1 All
patients required resuscitative measures, insulin for
diabetics and other supportive measures; antibiotic
alone in 10 (50%) cases, antibiotics and percutaneous
drainage in two (10%), open drainage in two (10%) and
nephrectomy in six (30%) cases. Half of the patients
recovered completely, one-fourth had incomplete
recovery and one-fourth died (Table V).
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Table I Clinical presentation of patients with
emphysematous pyelonephritis (N = 20)
Clinical feature

Frequency Percentage

Fever

20

100

Dysuria

17

85

Loin pain

15

75

Nausea and/or vomiting

13

65

Shock

8

40

Altered consciousness

7

35

Oliguria

6

30

Table II Abnormal laboratory test of patients with
emphysematous pyelonephritis (N = 20)
Investigation

Frequency Percentage

Low haemoglobin

14

70

Leukocytosis

13

65

Thrombocytopaenia

4

20

Raised erythrocyte

20

100

Raised C-reactive protein

20

100

Pyuria

18

90

Haematuria

3

15

Acute kidney injury

12

60

Altered liver biochemistry

7

35

Abnormal urine culture

19

95

Abnormal blood culture

11

55

sedimentation rate

Table III Isolated bacterial pathogens from urine
culture (N = 19)
Bacteria

Frequency Percentage

E. coli

12

63.2

Klebsiella

3

15.8

Pseudomona

2

10.5

Proteus

1

5.3

Enterococcus

1

5.3
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Table IV Antibiotic sensitivity pattern of isolated
organisms from urine (N = 19)
Name of antibiotic
Imipenem
Meropenem
Piperacillin-tazobactum
Colistin
Ceftazidim
Ceftriaxone
Linezolide
Amikacin
Gentamicin
Netilmycin

Sensitive Percentage
15
78.9
15
78.9
13
68.4
12
63.2
8
42.1
3
15.8
5
26.3
5
26.3
5
26.3
6
31.6

Table V Treatment and outcome of patients with
emphysematous pyelonephritis (N = 20)
Treatment given

Frequency Percentage

Antibiotic only

10

50

Antibiotic and percutaneous

2

10

Antibiotic and open drainage

2

10

Nephrectomy

6

30

10

50

Recovered with residual renal 5

25

drainage

Outcome
Complete recovery
dysfunction
Death

5

25

DISSCUSSION
EPN is an uncommon diagnosis. Most published series
consist of small numbers of cases. We reported a series
of 20 cases over a three-year period. Mean age of our
patients was comparable with those reported by Huang
and Tseng but older than those reported by Samad T et
al and Khan MMR et al from Bangladesh.1,3,6 In all
these series, there was female predominance of cases.
Diabetes was the most common risk factor in all these
series accounting for 90-100% cases.
E. coli is the most common aetiological agent for urinary
tract infection; EPN is not an exception. In our series, 12
out of 20 cases were due to E. coli and three cases were
due to Klebsiella. In a recent report from Bangladesh,
E. coli was the most common identified agent,
responsible in 70% cases of EPN.6 Extended-spectrum
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beta-lactamase producing E. coli are also reported as
causative agents for EPN from Bangladesh.7 Overall E.
coli and Klebsiella constitute over 90% of all EPN cases
reported from India8,9, Pakistan10 and other countries.5,11
Gas in EPN may be identified by X-ray, ultrasonography
and CT scan. There is different classification system for
EPN; but computed tomography (CT) classification by
Huang and Tseng1 is the most commonly used one, as
in our series. In our study, class 2 EPN was most common,
followed by class 1 and 3 and class 4 was the least
common. In previous two series from Bangladesh, class
2 EPN was the most common and class 4 was the lest
common 3,6 but class 4 EPN with concomitant
emphysematous cystitis is reported very recently from
Bangladesh.7
Management strategy for EPN includes fluid
resuscitation, intravenous antibiotics, insulin in
diabetics and surgery/intervention in selected cases.
Huang and Tseng proposed management strategies
depending up on CT class and risk factors (shock,
altered sensorium, thrombocytopaenia and renal failure)
but now-a-days more conservative approaches are
practised with favourable outcomes.1,5,7
Outcome of EPN has improved over past decades, mostly
resulting from broad spectrum antibiotics and minimally
invasive techniques. In our series, mortality was high
(25%), while Samad T et al and Khan MMR reported a
low mortality rate (6-7%) from Bangladesh.3,6 Irfan AM
et al reported no mortality in a series of 20 cases from
Pakistan.10
One-fourth of our cases improved with residual renal
function impairment. We could not follow up these
cases prospectively; a follow up renogram could identify
split function of kidneys. A prospective, multi-center
study may be done in future.
In conclusion, E. coli was the most common causative
agent in the present study followed by Klebsiella. CT
scan and ultrasonography (USG) are the main tools to
diagnose the disease but USG can miss the diagnosis.
So, CT scan should be done in all suspected cases of
EPN. Overall, outcome was poor with 25% mortality.
With an improved management strategy by combining
nephrologists, intervention radiologists and urologists
– all together, a good outcome is expected.
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