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Abstract

Emphysematous pyelonephritis (EPN) is a necrotizing gas producing infection of the renal parenchyma that commonly occurs
in patients with diabetes. EPN requires early diagnosis and treatment due to the possible life-threatening septic complications.
We report a rare case of EPN caused by an unfavorable mixed infection of Candida parapsilosis and Finegoldia magna. To
our knowledge, this is the first reported case of EPN caused by Finegoldia magna. A 62-year-old male with diabetes mellitus
(DM) presented with abdominal pain, shortness of breath, and nausea in which a diagnosis of septic shock was made due
to EPN. Our patient first noticed abdominal pain 3 weeks prior to hospital presentation; however, he avoided getting treat-
ment due to a fear of contracting severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This patient exhibited
deterioration and expired after surgical intervention despite uneventful nephrectomy. This case suggests that medical care

avoidance behaviors among patients could potentially complicate their clinical course.
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Introduction

Emphysematous pyelonephritis (EPN) is a severe necrotiz-
ing infection that results in gas production in the renal
parenchyma, collecting system, and perinephric tissue [1].
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Gram-negative bacteria, such as Escheria coli and Kleb-
siella, are the most common causative pathogens of EPN
[1]. Type 2 DM is the most common associated factor, fol-
lowed by obstructive uropathy [2]. Up to 90% of all cases of
EPN occur in patients with uncontrolled diabetes mellitus
[3]. Computed Tomography (CT) is recommended for the
evaluation of this disease and early nephrectomy is consid-
ered the treatment of choice, especially if a patient has a
poor prognosis [1]. If not recognized and treated promptly,
the clinical course of EPN can be life-threatening.

A recent phenomenon of medical care avoidance among
patients with life threatening illnesses, due to a fear of con-
tracting coronavirus disease 2019 (COVID-19) during their
hospital stay, is associated with misconceptions regarding
disease severity and modes of viral transmission [4]. Fear
is a well-known determinant of medical care avoidance and
leads to devastating clinical outcomes, due to the require-
ment of radical treatments and longer hospital stays, which
further stresses the medical system resulting in increased
healthcare costs [5]. Currently, the COVID-19 pandemic is
the largest threat facing healthcare systems worldwide. In
urological fields, it is recommended that all elective surger-
ies be deferred in regions with a large number of COVID-19
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cases [6]. However, surgical intervention must be consid-
ered for urological emergencies, including EPN [7]. There
is a lack of papers illustrating how healthcare avoidance
among urology patients, during the COVID-19 pandemic,
has impacted their healthcare outcomes. We herein describe
the case of a 62-year-old male who delayed treatment for
EPN, caused by Candida parapsilosis and Finegoldia magna,
due to a fear of contracting COVID-19 at the hospital. The
patient unfortunately passed away from a cardiopulmonary
arrest due to medical co-morbid conditions, severe sepsis,
and hemodynamic instability. We hypothesize that delayed
treatment, due to avoidance behaviors, may contribute to
higher mortality rates in urological patients with EPN.

Case presentation

An ill appearing 62-year-old male was admitted to the
emergency department (ED) with shortness of breath,
chest pain, confusion, abdominal pain, and nausea. Per
emergency medical services, the patient’s wife called 911
as she noticed a gradual change in his mental status. Onset
of abdominal pain was 3 weeks prior to ED presentation;
delay in care was secondary to fear of contracting severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
per patient. The patient’s past medical history is significant
for type 2 DM, morbid obesity, chronic obstructive pul-
monary disease, hiatal hernia, kidney stones, and benign
prostatic hypertrophy. The Patient was febrile, hypoten-
sive, and tachypneic on arrival. Patient’s presentation was
consistent with sepsis and a CT scan revealed gas and fluid
collection in the right retroperitoneum (Figs. 1 and 2). Sig-
nificant labs on admission included leukocytosis of 49.3

Fig.1 Transverse CT scan showing large collection of gas and fluid
in the right retroperitoneum as indicated by the arrow

@ Springer

Q

)
<
e
>
9
L
’
L
.

Fig.2 Sagittal CT scan showing large collection of gas and fluid in
the right retroperitoneum as indicated by the arrow

(10"9/L), platelets elevated to 709 (10"9/L), acute kidney
injury with a creatinine level of 3.92 (pg/L), glucose of
70 (mmol/L), hemoglobin Alc of 5.6%, and lactate was
elevated to 6.8 (mmol/L). Patient was given two liters
of lactated Ringers solution for hypotension and two units
packed red blood cells. Vancomycin and piperacillin-tazo-
bactam were started for presumed sepsis. Patient was then
taken to the operating room (OR) for an exploratory lapa-
rotomy, right nephrectomy, and debridement of necrotiz-
ing infection of the retroperitoneum. This surgery revealed
pus in the right collecting system and a non-salvageable
right kidney that was necrotic and mottled in appearance.
The necrotizing soft-tissue infection of the right retrop-
eritoneum was removed along with the necrotic peri-renal
tissue. Urinalysis was positive for Candida parapsilosis
and the initial OR culture grew Finegoldia magna. His-
topathology findings demonstrated acute pyelonephritis
with polymorphonuclear cells, chronic inflammation,
and areas of necrosis with abscess formation extending
into the right kidney parenchyma and perinephric adipose
tissue (Figs. 3, 4, 5). He developed acute kidney injury
requiring continuous renal replacement therapy. His hos-
pital course was then complicated by recurrent episodes
of upper gastrointestinal bleeding not amenable to endo-
scopic treatment or embolization by interventional radiol-
ogy. The patient subsequently experienced an acute mental
status change, desaturation on the ventilator, and increased
pressor requirement with heavy sanguineous output from
his rectal and nasogastric tubes. The patient was compas-
sionately extubated, made comfortable and soon expired.
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Fig.3 Acute pyelonephritis, with polymorphonuclear cells involving
the renal tubules and the interstitium (20X magnification)

Fig.4 Kidney parenchyma with chronic inflammation on the left,
interfacing with an area of necrosis with abscess formation on the
right (4X magnification)

Discussion

Potential etiologies that have been postulated to underlie
the pathogenesis of EPN include high glucose concentra-
tions in tissues, tissue ischemia, impaired immunity, and
gas-forming bacteria [1]. A high level of glucose in tissues
together with decreased blood flow to the kidneys, which is
prevalent in patients with diabetes mellitus, facilitates the
production of gas via the fermentation of glucose and lactate
[3]. While diabetes is the most common predisposing factor
for EPN, it has not been associated with increased mortality
[2]. Other common risk factors for developing EPN includes
urinary tract obstruction, immunosuppression, and end stage

Fig.5 Necrosis and acute inflammation extend to involve the per-
inephric adipose tissue (10X magnification). Blue ink was placed at
the time of grossing to denote the surface of the specimen

renal disease. A patient with a urinary tract obstruction has
a 25-40% chance of developing secondary EPN [1]. Our
patient was not at an increased risk for developing EPN as his
DM was in control and imaging did not show any evidence
of kidney stones. Upon admission to the ED, his glucose and
hemoglobin Alc levels were normal at 70 (mmol/L) and
5.6%, respectively. A few months prior to developing EPN,
the patient underwent ureteroscopy and stone manipulation
and there was no evidence of remaining stones after the pro-
cedure and upon admission to the ED. The delay in care is
what made this patient’s infection a true emergency. A meta-
analysis of the risk factors affecting the mortality rate among
patients with EPN concluded that a systolic blood pressure
less than 90 mmHg, thrombocytopenia, impaired conscious-
ness, and increased serum creatinine levels are associated
with higher mortality [2]. Our patient had most of the factors
mentioned above including hypotension, impaired conscious-
ness, and increased creatinine levels upon arrival to the ED.

Escherichia coli remains the most common causative patho-
gen of EPN, but there are also reports of Proteus mirabilis,
Klebsiella pneumonia, Group D Streptococcus and coagulase-
negative Staphylococcus as being causative agents [1]. This
case describes a unique clinical manifestation of EPN caused
by an unfavorable mixed infection of Candida parapsilosis and
Finegoldia magna. To date, there is only one reported case of
EPN caused by Candida parapsilosis and there are no cases of
EPN caused by Finegoldia magna reported in the literature [8].
Fungal etiology has rarely been reported for EPN and usually
responds well with antifungal treatment [8]. Finegoldia magna
is an opportunistic anaerobic gram positive cocci and is found
in the normal flora of the gastrointestinal and genitourinary
tract [9]. This bacteria is implicated in a range of infections
including urinary tract infections, necrotizing pneumonia,
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infective endocarditis, and meningitis [9]. Finegoldia magna,
and other anaerobic bacteria, are well known as gas-producing
pathogens. Certain Candida species, including Candida par-
apsilosis, are known to produce gas in vitro. Candida parapsi-
losis has been detected in the laboratory, via a positive sugar
fermentation test, to produce acid and gas in a test tube [10].
A rare etiology, such as Candida parapsilosis and Finegoldia
magna, should be considered as causative organisms when
evaluating a case of EPN. The management of EPN consists
of both surgical and medical treatment. Traditionally, early
nephrectomy has been considered the treatment of choice in
EPN and is to be considered if a patient has a poor progno-
sis, several risk factors, or does not improve on conservative
treatment [11]. Our patient received Vancomycin, Ceftriaxone,
Amikacin, and Micafungin to cover the unusual strains of bac-
teria and fungi causing this infection.

The dramatic presentation and significant complications
seen in this patient may have been reduced by an earlier
admittance to the ED. The patient reported that he first noticed
abdominal pain 3 weeks prior to admittance to the hospital;
however, his fear kept him from coming in. With a significant
history of prior kidney stones and stone removal, the patient
has experienced similar flank pain in the past but chose to
ignore his new onset of symptoms. The severe symptoms of
EPN, such as shortness of breath and confusion, appeared
one day prior to admission. The initial symptoms of abdomi-
nal pain and fevers were ignored and the patient was finally
brought to the hospital, once his wife called 911, secondary to
an altered mental status and shortness of breath. The COVID-
19 pandemic has received immense news coverage and has
emphasized social distancing as well as avoiding places, where
the virus could be easily spread among individuals, including
hospitals. As shown in our patient’s case, the emphasis placed
on staying home and vigilance for viral transmission encour-
ages medical care avoidance and leads to dire clinical out-
comes. Urologists can play a unique role during the COVID-19
pandemic by educating patients, especially those who are more
at risk of developing EPN, on how to recognize the signs and
symptoms as well as the importance of an early diagnosis.

Conclusion

EPN, while commonly caused by uropathogens, is a fatal
infection that may be caused by uncommon etiological
agents such as Candida parapsilosis and Finegoldia magna.
EPN is commonly seen in diabetic patients and CT scan
is the most effective tool for an early diagnosis. Physi-
cians and health care providers need to address the public
fear of contracting COVID-19 in the hospital, as well as
the confusion regarding symptomology of fatal infections
such as EPN, to eliminate the phenomenon of medical care
avoidance among patients.
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