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Abstract
Chronic granulomatous disease (CGD) is a rare hereditary disease in which phagocytes have
difficulty forming the superoxide radical required to kill certain pathogens. Individuals with CGD
are susceptible to a specific set of infections and granulomatous lesions. We present the case of a
15 year old male with X-linked CGD who presented with unremitting cough and fevers. He had a
left sided pneumonia which persisted despite home IV antibiotics. He was admitted to an outside
facility for bronchoalveolar lavage to obtain cultures and polymerase chain reaction (PCR).
Computed Tomography (CT) of chest, abdomen and pelvis was done for baseline evaluation of
extent of disease. CT revealed a fluid collection in the prostatic fossa, later determined to be a
prostatic abscess. To our knowledge, this is the first reported case of a prostatic abscess in a
pediatric patient with CGD.
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Introduction
Chronic granulomatous disease (CGD) is a rare inherited primary immunodeficiency
initially characterized in the 1950s as “a fatal granulomatosis of childhood”(1). Individuals
with CGD have a defect in the Nicotinamide Adenine Dinucleotide Phosphate-Oxidase
(NADPH oxidase) enzyme complex, the role of which is to generate oxygen radicals, which
go on to form hydrogen peroxide and hypohalous acid, or bleach (2). The NADPH oxidase
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enzyme system is composed of several subunits. The phagocyte glycosylated subunit
(gp91phagocyte oxidase (phox)) and phagocyte nonglycosyated subunit (p22phox) are located in
the cell membrane and form cytochrome b558, the transmembrane conduit for electrons
delivered to molecular oxygen. The other three subunits, p40phox, p47phox and p67phox, are
located in the cytoplasm. The beta chain of Cytochrome b (−245) (CYBB), the gene
encoding gp91 phox is located on the X chromosome, whereas the genes encoding the other
subunits are autosomal recessive (3). The clinical manifestations of X-linked CGD, the most
severe form, are typically recognized in the first year of life and include infections and
granulomatous lesions (4). The lung, skin, lymph nodes and liver are the most frequently
infected sites. Abscesses are common in CGD but not in the prostate, they usually present in
the liver (4,5) but have also been reported to occur at inguinal, ischiorectal, spinal, skin,
perianal, deep intra-abdominal, pelvic, brain, spleen, cervical and splenic sites (5,6–7).

The inflammatory complications of CGD are most prominent in the gastrointestinal and
genitourinary tracts with urinary tract involvement more common in those with defects in
gp91phox or p22phox (4,6). Urological manifestations in patients with CGD are infrequently
reported and the true incidence is unknown. Additionally, prostatic abscesses are uncommon
and rarely diagnosed (8). They are most often associated with prostatitis, typically in elderly
men with predisposing conditions, such as immunosuppression, diabetes mellitus, infra-
vesical obstruction, urinary tract instrumentation or catheterization of the bladder (8).
Importantly, immunosuppressant conditions may promote the formation of prostatic
abscesses.

Case Report
A 15-year-old male with X-linked CGD diagnosed at 1 year old presented with complaints
of cough and fever. He was diagnosed with pneumonia and admitted for treatment. After
failing 6 days of inpatient treatment with vancomycin, piperacillin/tazobactam and
itraconazole, his regimen was changed to voriconazole, vancomycin and piperacillin/
tazobactam. He continued interferon gamma for CGD, which he received 3 times a week.
CT of the chest showed left lower lobe consolidation, ground glass nodules at lung bases,
right upper lobe scarring, and multiple blebs in the right mid and lower lobes. He was
asymptomatic throughout the initial stay and was discharged home on piperacillin/
tazobactam, oral linezolid and oral voriconazole. On follow up he reported unremitting
fevers of 102F and cough. On physical exam, he was tachypneic with decreased breath
sounds in the right and left lower lobes. Genitourinary (GU) exam was deferred as he denied
GU symptoms. WBC count was in the reference range. Repeat CT scan showed worsening
consolidation of the left lung with right sided blebbing. Due to worsening left pneumonia on
exam and CT scan despite the 3 weeks of antibiotic treatment, he was readmitted.

Finding a palpable liver led to a CT of the abdomen and pelvis. Neither urinalysis nor urine
culture showed any evidence of urinary tract infection (UTI). However, CT of the pelvis
showed an irregular and septated cystic lesion in the prostate that was suspected to be a
prostatic urethral diverticulum, utricle cyst, mullerian duct cyst or a prostatic abscess Due to
suspicion of a prostate abscess, further examination was pursued. Transrectal ultrasound
guided prostatic aspiration yielded 2–3mL of pus, which was sterile and had no organisms
seen on Gram stain. Throughout that hospitalization he remained febrile but without urinary
complaints. A left lung biopsy was non-diagnostic. He remained febrile without change in
his prostatic abscess following aspiration. He was transferred to the NIH.

On presentation, his only complaint was a dry cough and he had no urological complaints.
His fevers persisted despite meroponem, linezolid and voricanozole. On digital rectal exam,
the prostate was, warm, mildly tender and enlarged with a boggy mass just right of the
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midline sulcus. He was febrile, tachycardic, and tachypneic with hypotension. Repeat CT
showed a 3cm round abscess in an enlarged prostate (Figure 1). The patient was taken to the
operating room where examination under anesthesia confirmed the pre-operative findings.
Just to the right of midline posteriorly, transurethral resection (TUR) and drainage of the
prostate abscess was performed. The abscess was unroofed revealing the abscess cavity
below. Unlike TUR of an abscess in the elderly, classic “oozing pus” was not seen.
Microbiological evaluation of the pus was performed. Wound culture, gram stain, anaerobe
culture, fungal culture, wet mount, mycobacteria stain and acid fast stain were all negative
except for a single colony of Candida albicans isolated from the wound culture. Prostate
biopsies were performed and showed on Hematoxylin and eosin (H&E) partial effacement
of the normal prostatic architecture and replacement by necrotizing granulomatous
inflammation (Figure 2). Special stains with Periodic acid-Schiff (PAS), Grocott’s
methenamine silver stain (GMS), Brown-Hopps (B&H) and AFB-Fite (Acid fast bacteria-
fite) were negative for fungal organisms, bacteria and acid-fast bacilli. On postoperative day
one, his fevers diminished and he showed marked clinical improvement. He remained
afebrile after the second postoperative day.

CT guided lung biopsy for persistent pneumonia yielded Burkholderia cepacia susceptible
to meropenem and resistant to piperacillin/tazobactam. After one week, the patient was
discharged home afebrile and much improved. On follow up at one month postoperatively,
CT showed marked decreased in the prostate lesion (Figure 3).

Discussion
Reported genitourinary involvement in patients with CGD includes bladder granulomata,
ureteral obstruction and urinary tract infection (1). In addition, there have been isolated
reports of the occurrence of pseudotumors and tumors of the bladder, eosinophilic cystitis,
end stage renal failure, immune complex and chronic glomerulonephritis, prostatic abscess
in an adult patient, xanthrogranulomatous pyelonephritis, and renal amyloidosis in patients
with CGD (9,10–19). A recent series in Europe revealed a 23% occurrence of kidney or
urinary tract involvement with infection being the most common manifestation. An early
series revealed a 38% occurrence of urological manifestations in patients with CGD; 20%
had a history of urinary tract infection, 15% had a granuloma or stricture in the urinary tract
and 12% had abnormal renal function with an elevated creatinine level and 17% had other
manifestations. Fifty percent of patients in that series with genitourinary manifestations were
X-linked, while only 27% of patients had autosomal recessive inheritance (1). However, to
date, prostatic involvement has not been reported in a pediatric patient with CGD. In
addition, the occurrence of a prostate abscess in the pediatric population is rare and has been
reported few times in the literature. The few reports on prostatic abscesses in the pediatric
population are mostly focused on newborns. Furthermore, there are only isolated reports and
no consensual review. Prostatic abscesses in pediatric patients are predominantly metastatic
prostatic abscesses (MPA) (20).

The microbiologic etiology of this patient’s abscess is undetermined. However, the
histopathology showed necrosis and granulomatous changes, which are clear signs of
infection. His clinical course was complex and he had a common cause of pneumonia in
CGD, Burkholderia cepacia. The likelihood that the prostate abscess was indeed the cause
of his fever and impending sepsis is inferred from the resolution of the fever and significant
clinical improvement almost immediately after the resection of the prostatic abscess. In this
case, a single colony of Candida that grew from the prostatic abscess is of indeterminate
significance and while it’s puzzling that the urine and wound culture were both negative in
our patient, it’s not uncommon. Pre-existing antibiotic therapy often makes the identification
of the pathogen impossible, especially when midstream urine is analyzed (21). A recent
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series examined 18 patients with prostatic abscesses and 6 of those patients had sterile urine
cultures, those 6 patients were all receiving pre-existing antibiotic therapy. That is
particularly interesting and similar to our patient who also had a sterile urine culture in
addition to a wound culture that only grew one colony of Candida. A retrospective series
evaluating the symptomatology and occurrence of prostatic abscesses suggests that prostatic
abscesses should be considered in the differential diagnosis of a young man who presents
with fever of unknown origin (22).

Given this patient’s multi-organ involvement, the possibility of a MPA originating from a
septic focus of the lungs, which was infected with Burkholderia species, is not out of the
question. While this question is unanswered by our microbiological investigation, it is a
definite possibility. Melioidosis, a condition of immunosuppression, is an infection with the
gram-negative bacterium Burkholderia pseudomallel, and is characterized by the formation
of prostatic abscesses in several cases (23). Of cases involving the genitourinary system, the
most common manifestation is a prostatic abscess. Interestingly, most of those cases were
diagnosed after disease was established in other organ systems, primarily the lung.

Although rare, the immunocompromised patient combined with the extensive use of
multiple antibiotics should be a cause for increased awareness and early therapeutic
interventions are important to avoid increased morbidity and mortality. Given the patient’s
state of immunosuppression and use of antimicrobial agents, perhaps the presentation of a
prostatic abscess wasn’t so unusual. What is unusual is the unknown cause. This infection
was silent and very difficult to diagnose. This particular group of patients with not only
CGD but with other immunosuppressant conditions often require additional imaging studies
to reveal the presence of enigmatic sites of infection. The genitourinary system can be a
source or target of disseminated infection and early recognition is key. The patient is
oftentimes asymptomatic, and often lacks the typical clinical signs and symptoms, but
nonetheless the importance of a high index of suspicion cannot be undermined.
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Figure 1.
CT of abdomen done at our institution, post transrectal guided needle aspiration (at outside
institution). Shows prostatic fluid abscess, about 3cm in size.
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Figure 2.
H&E stain at 10× magnification showing necrotizing granulomatous inflammation in the
prostate. A- Rim of granulomatous tissue, B- Necrosis
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Figure 3.
CT of abdomen 2 weeks post TUR of prostatic abscess, showing marked decrease in
prostate lesion and disappearance of low attenuation lesion consistent with resolving
abscess.
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