The Scholarly Society of America: Journal of Medicine

A Case of Emphysematous Cystitis in an Elderly Male Diabetic
Patient with Benign Prostatic Hyperplasia treated with an SGLT2-
inhibitor

Doornbos, Dane DMSc, PA-C'-2; Herman, Lawrence DMSc MPA, PA-C3; Suraci, Aldo MD*

Commonwealth Health Physicians Health Alliance, Scranton, PA
Marywood University, Scranton, PA

University of Lynchburg, Lynchburg, VA

Wilkes-Barre VA Medical Center, Wilkes-Barre, PA

PODN~

Abstract:

Emphysematous cystitis is a rare and complicated urinary tract infection associated with gas
formation in the bladder wall. This is commonly associated with poorly controlled diabetes mellitus
in elderly women. The case presented involves a male diagnosed with emphysematous cystitis
while being treated with empagliflozin, a sodium-glucose-cotransporter-2 inhibitor (SGLT2i), for
type-2 diabetes mellitus (T2DM). He was noted to have a past medical history of symptomatic
benign prostatic hyperplasia, for which he was prescribed tamsulosin. Treatment was non-
operative, and he fully recovered with no long-term sequelae. SGLT2i medications have been
beneficial in improving glycemic control for patients with T2DM, though the risk for severe urinary
tract infections remains controversial. After reviewing the literature, other cases of genitourinary
infective complications have been reported.

Introduction:

Emphysematous cystitis (EC) is a gas-forming infection of the bladder wall that is most commonly
caused by Klebsiella pneumoniae and Escherichia coli [1]. This most commonly afflicts elderly
diabetic women, with cases approximately 2:1 women to men [2]. Type-2 diabetes mellitus is a
significant risk factor, reported to include nearly 70% of patients diagnosed with EC [2]. One case
reported that the average hemoglobin A1c was 9.9% or an average serum glucose level of 293
mg/dL [3]. Other significant risk factors include chronic urinary retention due to neurogenic bladder
or bladder outlet obstruction and glycosuria, which provides a ripe environment for fermentation
by opportunistic pathogens. EC is considered a complicated urinary tract infection (UTI) and is
associated with a mortality of 3-12% [2].

Clinical Course:

A 73-year-old male with T2DM, hyperlipidemia, coronary heart disease, chronic kidney disease,
cirrhosis of the liver, and benign prostatic hyperplasia (BPH), presented to the emergency
department for evaluation of urinary frequency and dysuria, which developed two days before his
presentation. He was prompted to report to the emergency department by his primary care
provider after routine blood work revealed an acute elevation in his creatinine to 1.70 mg/dL from
a baseline of 1.30 mg/dL. He was treated with tamsulosin for chronic BPH with historical nocturia,
urinary frequency, hesitancy of his urinary stream, and a weakened urinary stream. His diabetes
was historically treated with metformin, alogliptin, and glargine. Despite this treatment, his
hemoglobin A1c continued to rise. The highest value documented was 13.2%. It was at this point
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he was started on empagliflozin (an SGLT2i) 10mg by mouth daily. He continued this medication
for approximately 2 months, and his hemoglobin A1c improved to 8.9% on repeated blood work.
His serum creatinine was elevated on his repeated blood work at 1.70 mg/dL (baseline was 1.30
mg/dL). This, along with acutely worsened lower urinary tract symptoms, prompted his primary
care physician to have him report to the emergency department.

On evaluation, he complained of reduced urinary force, urinary frequency, sensation of
incomplete voiding, and dysuria for two days. He admitted to lower abdominal pressure but denied
any fevers, chills, rigors, nausea, vomiting, or flank pain. On examination, his vitals revealed a
temperature of 98.0°F, pulse of 98 beats per minute, respirations of 17 breaths per minute, blood
pressure of 163/77 mmHg, and pulse oximetry of 99% on room air. His abdomen was soft and
non-tender, though he reported suprapubic pressure with palpation. He had no costovertebral
tenderness to percussion. A urine specimen was collected for urinalysis, urine culture, and
sensitivity. The urinalysis revealed a specific gravity of 1.025, 2+ protein, 4+ glucose, 1+ ketones,
negative nitrites, 2+ leukocyte esterase, 3+ blood, 103 WBCs on high power field (HPF), 65 RBCs
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on HPF, and 4+ bacteria. Other laboratory values revealed a WBC count of 17,800 mm* with a

neutrophil count of 16,900 mm3, hemoglobin of 14.0 g/dL, blood urea nitrogen of 37 mg/dL,
creatinine of 1.69 mg/dL and serum glucose of 290 mg/dL. The working diagnosis was a urinary
tract infection. He was given ceftriaxone 1g IV while in the emergency department. He was imaged
with non-contrast computed tomography (CT), which revealed prostatomegaly, marked bladder
distension, emphysematous changes of the bladder wall consistent with emphysematous cystitis,
and bilateral perinephric streaking consistent with pyelonephritis (Figure 1A & 1B). He was unable
to urinate well and had a post-void residual greater than 650 mL. He had a 3-way Foley catheter
placed with 800 mL of turbid urine return. Continuous bladder irrigation was initiated to lavage the
bladder. He was subsequently admitted to the hospital.
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During his hospital stay, the urine culture grew >100,000 colonies/mL of Klebsiella pneumoniae
which was sensitive to piperacillin-tazobactam. He was changed to piperacillin-tazobactam 3.375
g IV every six hours by the inpatient team and was continued on continuous bladder irrigation.
His white blood cell count normalized over the first two days of his hospital stay. Tamsulosin was
increased to 0.4mg by mouth twice daily, and finasteride 5mg by mouth daily was started to
optimize the pharmacologic management of his lower urinary tract symptoms. He failed a voiding
trial as an inpatient and was discharged with a Foley catheter. A non-contrast CT of the pelvis
was obtained prior to discharge and revealed interval resolution of the emphysematous changes
of the bladder wall (Figure 2A & 2B). On outpatient follow-up, he was liberated from the Foley
catheter approximately three weeks after discharge and was continued on tamsulosin and
finasteride. He recovered well without any sequelae.

Discussion:

EC is a rare and complicated urinary tract infection, and if not appropriately identified and treated,
it may be fatal [4,5]. The presenting clinical scenario is variable, ranging from incidental diagnosis
from abdominal imaging studies to severe sepsis and even septic shock [6]. For those patients
who present without symptoms, a diagnosis is made on imaging results alone [7,8]. Many cases
have been diagnosed incidentally based on radiographic results. Though EC may be identified on
plain radiography, typically showing a translucent ring around the bladder, CT has been generally
accepted as the gold standard for diagnosis [9]. The value of a CT scan for initial diagnosis has
been noted in the literature [7-9]. While most cases of emphysematous cystitis are treated
medically, there are instances where the infection progresses, and surgical intervention is
necessary [9].

Symptomatic patients typically report irritative voiding symptoms, including urinary frequency,
urgency, and dysuria [6,9]. Pneumaturia has been documented, though the literature notes this
as an increasingly rare symptom [7]. A trifecta of occurrences thought necessary for EC was
previously described as the presence of gas-forming bacteria, high glucose content of the local
tissues, and impaired tissue perfusion [8]. This was thought to provide the perfect environment
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for EC to develop. Conditions that are significant risk factors include recurrent UTIs, retained urine
due to bladder outlet obstruction, chronic urinary catheter use, immunosuppression, and diabetes
mellitus [5,6,9].

SGLT2i medications have been associated with a higher risk of urinary tract infections in patients
with diabetes mellitus in some literature, though this remains controversial [10,11]. Through meta-
analysis, Li et al. found that a higher risk of complicated UTlIs is associated with canagliflozin,
dapagliflozin, and empagliflozin compared to placebo [12]. Recurrent UTIs, and even a case of
Fournier's gangrene, have been reported after the addition of empagliflozin for improved diabetic
control [13,14]. In contrast, studies have shown a low risk of urinary tract infections with the
addition of an SGLT2i medication to help improve diabetic control [15,16]. Research has shown
improved cardiorenal risk in patients with T2DM [17,18]. One study even reports that empagliflozin
slows the progression of end-stage renal disease [19]. When considering clinical guidelines for
diabetes management, SGLT2i medications are now indicated for those patients who have
concurrent comorbidities of established atherosclerotic cardiovascular disease, heart failure with
reduced or preserved ejection fraction, and/or chronic kidney disease (defined as GFR < 60
mL/minute) [20].

In this case, the patient's hemoglobin A1c improved after adding the SGLT2i medication.
However, due to his complication of emphysematous cystitis, this was stopped. One similar case
was discovered during the literature review [21]. Though SGLT2i medications have proved
efficacious for improving T2DM and the associated cardiorenal impacts, it remains uncertain as
to the degree of caution needed to be exercised in patients with a history of benign prostatic
hyperplasia with lower urinary tract symptoms (LUTS).

Conclusion:

The case presented documents a case of symptomatic acute urinary retention and EC in a male
with T2DM with a history of BPH with LUTS who was initiated on empagliflozin. His treatment was
nonoperative. He ultimately had no sequelae after successful medical treatment of EC upon
follow-up at three months post-discharge. Overall, the literature favoring SGLT2i medications
outweighs the noted risks in the reviewed and presented cases. Clinicians may exercise caution
and have an informed discussion with patients when contemplating initiation of an SGLT2i
medication with symptomatic BPH or a history of UTls. Appropriate patient education and close
follow-up with these patients is recommended.

SSAIM June 2024 Volume 3, Issue 1



The Scholarly Society of America: Journal of Medicine

References:

1.

2.

10.

11.

12.

SSAIM

Adeyemi OA, Flaherty J. Emphysematous cystitis. Cureus. 2020;12(11):e11723.
doi:10.7759/cureus.11723 https://www.ncbi.nim.nih.gov/pmc/articles/pmid/33403160/
Amano M, Shimizu T. Emphysematous cystitis: a review of the literature. Intern Med.
2014;53(2):79-82. doi:10.2169/internalmedicine.53.1121
https://lwww.jstage.jst.go.jp/article/internalmedicine/53/2/53_53.1121/_article

Bjurlin MA, Hurley SD, Kim DY, et al. Clinical outcomes of nonoperative management in
emphysematous urinary tract infections. Urology. 2012;79(6):1281-1285.
doi:10.1016/j.urology.2012.02.023 https://pubmed.ncbi.nim.nih.gov/22513034/

Toyota N, Ogawa D, Ishii K, et al. Emphysematous cystitis in a patient with type 2
diabetes mellitus. Acta Med Okayama. 2011;65(2):129-133. doi:10.18926/AMO/45272
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/30899503/

Raval DM, Rathod VM, Patel NS, Dobariya R, Sharma B. Emphysematous cystitis: a
fatal complication of uncontrolled type-2 diabetes mellitus. Cureus. 2022;14(10):€30028.
doi:10.7759/cureus.30028 https://www.ncbi.nim.nih.gov/pmc/articles/pmid/36348872/
Thomas AA, Lane BR, Thomas AZ, Remer EM, Campbell SC, Shoskes DA.
Emphysematous cystitis: a review of 135 cases. BJU Int. 2007;100(1):17-20.
doi:10.1111/j.1464-410X.2007.06930.x https://bjui-
journals.onlinelibrary.wiley.com/doi/10.1111/j.1464-410X.2007.06930.x

Eken A, Alma E. Emphysematous cystitis: the role of CT imaging and appropriate
treatment. Can Urol Assoc J. 2013;7(11-12):E754-E756. doi:10.5489/cuaj.472
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24282470/

Huang JJ, Chen KW, Ruaan MK. Mixed acid fermentation of glucose as a mechanism of
emphysematous urinary tract infection. J Urol. 1991;146(1):148-151. doi:10.1016/s0022-
5347(17)37736-4 https://pubmed.ncbi.nim.nih.gov/2056576/

Tan TJ, Parmar K, Mukherjee A, Sonawane P, Badrakumar C. Emphysematous cystitis:
an incidental finding with varying outcomes. Ann R Coll Surg Engl. 2023 Jan;105(1):87-
90. doi: 10.1308/rcsann.2022.0020. Epub 2022 May 31. PMID: 35638917; PMCID:
PMC9773271.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9773271/pdf/rcsann.2022.0020.pdf
Grupper M, Kravtsov A, Potasman |. Emphysematous cystitis: illustrative case report
and review of the literature. Medicine (Baltimore). 2007;86(1):47-53.
doi:10.1097/MD.0b013e3180307c3a https://journals.lww.com/md-
journal/fulltext/2007/01000/emphysematous_cystitis__illustrative_case_report.5.aspx
Mokabberi R, Ravakhah K. Emphysematous urinary tract infections: diagnosis,
treatment and survival (case review series). Am J Med Sci. 2007;333(2):111-116.
doi:10.1097/00000441-200702000-00009 https://www.amjmedsci.org/article/S0002-
9629(15)32627-6/abstract

Li D, Wang T, Shen S, Fang Z, Dong Y, Tang H. Urinary tract and genital infections in
patients with type 2 diabetes treated with sodium-glucose co-transporter 2 inhibitors: a
meta-analysis of randomized controlled trials. Diabetes Obes Metab. 2017;19(3):348-
355. doi:10.1111/dom.12825 https://dom-pubs.pericles-
prod.literatumonline.com/doi/10.1111/dom.12825

June 2024 Volume 3, Issue 1



13.

14.

15.

16.

17.

18.

19.

20.

21.

SSAIM

The Scholarly Society of America: Journal of Medicine

Hazique M, Surana A, Sinha M, Anand A. Recurrent urinary tract infection associated
with SGLT-2 inhibitor in type 2 diabetes mellitus patient: A case report. Clin Case Rep.
2023;11(1):e6803. doi:10.1002/ccr3.6803
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/366 19486/

Jahir T, Hossain S, Bagum M, Saidi A, Risal R, Schmidt M. A rare but life-threatening
case of Fournier's gangrene caused by sodium-glucose cotransporter-2 (SGLT2)
inhibitor, empagliflozin. Cureus. 2022;14(9):e29264. doi:10.7759/cureus.29264
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/36262942/

Dave CV, Schneeweiss S, Kim D, Fralick M, Tong A, Patorno E. Sodium-glucose
cotransporter-2 inhibitors and the risk for severe urinary tract infections: a population-
based cohort study. Ann Intern Med. 2019;171(4):248-256. doi:10.7326/M18-3136
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/31357213/

Ferwani P, Maldar A, Shah N, Chauhan P, Chadha M. Prevalence of bacterial urinary
tract infection among patients with type 2 diabetes mellitus on sodium-glucose
cotransporter-2 inhibitors: a prospective real-world setting study. J ASEAN Fed Endocr
Soc. 2022;37(2):5-8. doi:10.15605/jafes.037.02.04
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/36578886/

Patorno E, Pawar A, Wexler DJ, et al. Effectiveness and safety of empagliflozin in
routine care patients: Results from the EMPagliflozin compaRative effectlveness and
SafEty (EMPRISE) study. Diabetes Obes Metab. 2022;24(3):442-454.
doi:10.1111/dom.14593 https://www.ncbi.nim.nih.gov/pmc/articles/pmid/34729891/
The EMPA-KIDNEY Collaborative Group, Herrington WG, Staplin N, et al. Empagliflozin
in patients with chronic kidney disease. N Engl J Med. 2023;388(2):117-127.
doi:10.1056/NEJMo0a2204233 https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/36331190/
Htoo PT, Tesfaye H, Schneeweiss S, et al. Cardiorenal effectiveness of empagliflozin vs.
glucagon-like peptide-1 receptor agonists: final-year results from the EMPRISE study.
Cardiovasc Diabetol. 2024;23(1):57. doi:10.1186/s12933-024-02150-0
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/38331813/

American Diabetes Association Professional Practice Committee. 9. Pharmacologic
Approaches to Glycemic Treatment: Standards of Care in Diabetes-2024 [published
correction appears in Diabetes Care. 2024 May 02:dc24er07a. doi: 10.2337/dc24-
er07a). Diabetes Care. 2024;47(Suppl 1):S158-S178. doi:10.2337/dc24-S009
https://diabetesjournals.org/care/article/47/Supplement_1/S158/153955/9-
Pharmacologic-Approaches-to-Glycemic-Treatment

Brock GM, Lane SM, Roosevelt TS. Emphysematous cystitis and urinary retention in a
male patient with diabetes mellitus type 2 treated with empagliflozin. AACE Clin Case
Rep. 2022;8(4):163-165. doi:10.1016/j.aace.2022.04.002
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/35959080/

June 2024 Volume 3, Issue 1





