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A 46-year old man with X-linked chronic granulomatous disease (CGD) being followed at the National
Institute of Health with uncontrolled CGD colitis who developed chronic colovesical fistula, and end-
stage renal disease (ESRD). Despite aggressive medical management of symptoms with immunomodu-
lators and antibiotic prophylaxis, the chronic colovesical fistula led to chronic pyelonephritis, recurrent
urinary tract infections, persistent air in the collecting system and bladder, and post-renal obstruction
resulting in renal failure. Patient is now hemodialysis dependent and required diverting loop ileostomy
placement. This report highlights multiple potential etiologies of rising serum creatinine in patients
with CGD.
Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Chronic granulomatous disease is an inherited primary immu-
nodeficiency characterized by defective leukocyte nicotinamide
dinucleotide phosphate (NADPH) oxidase resulting in susceptibility
to specific bacterial and fungal infections, as well as inflammatory
complications. An abnormal inflammatory response in the absence
of active infection is seen in the gastrointestinal tract in up to 50% of
patients.1 The propensity is greater in X-linked inherited disease.1
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While gastrointestinal inflammation is common in such patients,
only 2 cases of gastrointestinal fistulas in CGD patients have been
reported in the literature.2 In this report, we describe an unusual
case of CGD-related colitis resulting in colovesical fistula leading to
the patient developing renal failure.
Case presentation

This is a report of a 46-year old manwith a long standing history
of X-linked chronic granulomatous disease (CGD) complicated by
an aggressive form of CGD-colitis leading to chronic colovesical
fistula. His past surgical history includes colovesical fistula repair in
1988, at age 18 years. After the initial repair, his disease was well
controlled on medical management with immunomodulators and
antibiotics, albeit recently showing evidence of mild bladder wall
thickening, some air in the collecting system and bladder, and mild
increase in baseline serum creatinine.

About 2 years ago, in 2014, he presented with nocturia, recurrent
intermittent pneumaturia, urinary frequency, and acute rise in serum
creatinine to 2.3 mg/dL from baseline of 1.24 mg/dL. His urinalysis
was positive for leukocyte esterase, nitrites, and 5000 WBCc/hpf.
-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Figure 1. (a) In this coronal Multi Planar Volume Rendered (MPVR) Reformation CT scan, the white highlighted areas represent air in the collecting system. The bladder and ureters
all have abnormal amounts of air compared to the expected air seen in the descending and ascending colons. (b) In the axial cross-sectional and coronal views (c), air in the
collecting systems is seen once again. In addition, both pictures reveal the likely position of the colovesical fistula between the bladder and colon (marked with black arrows).
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His urine culture grew extended spectrum beta-lactamase E. coli. The
CT scan of the abdomen and pelvis without contrast revealed air in
the bladder and within bilateral upper tracts (Fig. 1). Urology was
then consulted, and, in conjunction with the primary medical team,
the decisionwas made to pursue conservative medical management
with increased fluid intake, prednisone, amoxicillin/clavulanic acid,
and ciprofloxacin.

Over the course of the next 2 years, the patient developed
chronic pyelonephritis with recurrent episodes of urinary tract in-
fections often complicated by acute kidney injury from dehydra-
tion, requiring aggressive management with fluids and antibiotics.
He also developed bilateral distal ureteral thickening with waxing/
waning proximal hydroureteronephrosis and increasing bladder
wall thickening. Changes in renal parenchyma were also noted on
serial abdominal imaging including increased bilateral echogenicity
and renal cortical irregularity. Progressively increasing amounts of
air in the collecting system and bladder were noted on these images
as well.

During this period, he received aggressive medical management
with various combinations of immunomodulators and prophylactic
antibiotics, including prednisone, azathioprine, vedoluzimab, pos-
aconazole, and ciprofloxacin. However, his renal function continued
to deteriorate, eventually turning into end-stage renal disease,
requiring hemodialysis. He ultimately underwent a diverting loop
ileostomy to address his recurrent urinary tract infections and
chronic pyelonephritis. He remains stable without improvement in
renal function since the procedure.

Discussion

Here we present a unique case of a patient with chronic gran-
ulomatous disease complicated by an aggressive CGD-related colitis
causing chronic colovesical fistula and the development of post-
renal obstruction, ultimately leading to the development of renal
failure. The etiology of renal failure in this patient is likely a com-
bination of two processes: post-renal obstruction and chronic py-
elonephritis with recurrent episodes of urinary tract infections.

A progressive increase in bladder wall thickness and distal
ureteral thickening combined with bilateral hydroureteronephrosis
strongly suggest a significant contribution of post-renal obstruction
to the development of renal failure. This obstruction is likely further
exacerbated by chronic accumulation of air in the collecting system
and bladder. While it is difficult to know the underlying cause of
post-renal obstruction, we speculate that it might be the result of
chronic inflammation from longstanding infection in the setting of
CGD, which has been reported to cause granulomatous changes due
to dysfunctional inflammatory response.3

It has also been reported that patients with CGD can have
recurrent urinary tract infections.3 This likely happened in our
patient especially given his longstanding colovesical fistula and
clinical history of chronic and recurrent urinary tract infections. The
structural damage to kidneys from these infections are evident by
bilateral structural changes seen on serial abdominal imagining e

increased renal echogenicity and renal cortical irregularity.4 The
damage is likely further facilitated by recurrent episodes of pre-
renal acute kidney injuries from dehydration in the setting acute
urinary tract infections, which is known to significantly increase the
risk of developing chronic kidney disease.5
Conclusion

This is a case report of a patient with chronically uncontrolled
Chronic granulomatous disease (CGD) complicated by aggressive
form of CGD-related colitis which can give rise to longstanding
colovesical fistula leading to development of chronic pyelonephritis
and recurrent urinary tract infections. In patients with CGD
and rising serum creatinine, both obstructive processes as well
as chronic infections should be considered in the differential
diagnosis.
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