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Granulomatosis with polyangiitis (GPA) is a systemic necrotizing granulomatous vasculitis, which predominant-
ly affects small-sized blood vessels. Major organ involvement includes the upper/lower respiratory tract and
kidneys. In contrast, genitourinary disease is rare in GPA patients, reported in <1% of cases in large cohorts.
Manifestations at this level include prostatitis, destructive urethritis, genital ulcers, orchitis and renal masses.
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Also, high-dose cyclophosphamide, one of the main immunosuppressive drugs used for GPA treatment, is
associated with bladder toxicity, i.e., hemorrhagic cystitis and cancer. In this review we describe the main
urogenital symptoms associated with this ANCA-associated vasculitis. In addition, cyclophosphamide-induced
urologic complications are detailed.

© 2015 Published by Elsevier B.V.

Contents

1 Introduction . . . . . . . L L e e e e e e e e e e e e e e 0
General characteristiCs . . . . . . . . . L L L e e e e e e e e e e e e e e 0
3. GPA manifestations in Specific Organs . . . . . . . . . . L . e e e e e e e e e e e e e e e e e e 0
300 PeniS . . . oo e e e e e 0
32, Urethra . . . . o o o e e e e 0
33, Prostate . . ..o Lo L e e e e e e e e e e 0
34. Bladder . . ... e e e e e e 0
35, UILer . . . . . o o o e e e e e e e e e e e e e e e 0
3.6.  Testicles . . . .o e e e e e s 0
37.  Epididymis . . . . . . e e e e e 0
38, ReNAlMASSeS . . . . . . v e e e e e e e e e e e e 0
4.  Urologic complications associated with cyclophosphamide treatment . . . . . . . . . . . . . . . . . L e e e e e e e e 0
4.1. HemorrhagiC CyStitiS . . . . . . . . . o e e e e e e e e e e e e e e e e e e e e 0
42. Bladdercarcinoma . . . . . . . .. e e e e e e e e e e e e e e e e e e e e 0

43.  Detection and prevention of bladder complications related
to cyclophosphamide . . . . . . L L L L e e e e e e e e 0
43.1. Recommendations to reduce cyclophosphamide-associated toxicity . . . . . . . . . . . . . . . ... 0
43.2. Recommendations for the detection of bladder toxicity . . . . . . . . . . . . . . . L e e e e e 0
5. Treatment of urogenital involvement . . . . . . . . . . . L e e e e e e e e e e e e e e e e e e e e e 0
5.1. Medicaltherapy . . . . . . . . . L e e e e e e e e e e e e e 0

% MA Alba was supported by Consejo Nacional de Ciencia y Tecnologia (CONACyT), Mexico and by the Agencia de Gestié d'Ajuts Universitaris i de Recerca (AGAUR, Generalitat de

Catalunya).

* Corresponding author at: Vasculitis Research Unit, Department of Systemic Autoimmune Diseases, Hospital Clinic, University of Barcelona, Institut d'Investigacions Biomédiques
August Pi Sunyer (IDIBAPS), Villarroel 170, 08036 Barcelona, Spain. Tel.: +34 932275774; fax: +34 932271707.
E-mail address: mccid@clinic.ub.es (M.C. Cid).

http://dx.doi.org/10.1016/j.autrev.2015.05.012
1568-9972/© 2015 Published by Elsevier B.V.

Please cite this article as: Alba MA, et al, Urologic and genital manifestations of granulomatosis with polyangiitis, Autoimmun Rev (2015), http://
dx.doi.org/10.1016/j.autrev.2015.05.012

21
22
23
24
25
26
27
28


http://dx.doi.org/10.1016/j.autrev.2015.05.012
mailto:mccid@clinic.ub.es
Journal logo
http://dx.doi.org/10.1016/j.autrev.2015.05.012
http://www.sciencedirect.com/science/journal/15689972
www.elsevier.com/locate/autrev
http://dx.doi.org/10.1016/j.autrev.2015.05.012
http://dx.doi.org/10.1016/j.autrev.2015.05.012

61

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
ks
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

2 M.A. Alba et al. / Autoimmunity Reviews xxx (2015) XXX—-xxx

5.2.  Surgical treatment (interventional)
6.  Conclusions
Conflict of interest statement
Take-home messages
References

1. Introduction

Granulomatosis with polyangiitis (Wegener's, GPA) is an anti-
neutrophil cytoplasmic antibody (ANCA) associated multisystemic
disease characterized by necrotizing granulomatous inflammation
of the upper and lower respiratory tract and necrotizing vasculitis
affecting predominantly small vessels [1,2].

Worldwide, GPA is considered an uncommon disease, with annual
incidence of 3-12 new cases per million inhabitants and prevalence of
22-157 cases per million [2,3]. Mean age at diagnosis is between 45
and 60 years, but children can also be affected [3,4].

Although GPA can virtually affect all body organs, urogenital
involvement is rare. Large series of patients with this condition have
reported <1% of cases with evident signs at this level [5-10]. In this
sense, information regarding the urologic and genital manifestations
of GPA is derived from case reports and in particular, from three small
series [9,11,12].

The objectives of this review are: 1) to describe the main urological
manifestations associated with GPA, 2) to detail bladder complications
arising from cyclophosphamide exposure, the most widely used remis-
sion induction treatment for severe forms of ANCA-vasculitis and 3) to
summarize current therapeutic options for GPA patients suffering
from urogenital disease. Search in MEDLINE database for English
language articles published between January 1970 and December
2014 was performed. Terms included were ANCA-associated vasculitis,
small vessel vasculitis, granulomatosis with polyangiitis and Wegener's
granulomatosis, in combination with keywords prostate, prostatitis,
urethra, ureter, urethritis, hydronephrosis, epididymis, epididymitis,
seminal vesicles, bladder, cystitis, renal mass, testis, orchitis, perineum,
penis, cyclophosphamide, treatment adverse effects, treatment toxicity
and cancer. Full text of relevant articles were retrieved and reviewed
by all authors. In addition, late-breaking communications from interna-
tional Rheumatology and Urology meetings celebrated during the past
five years were reviewed.

2. General characteristics

Mean age of cases reported in the three larger studies detailing
the characteristics of urogenital involvement in GPA was 56 years
(range 21-77) [9,11,12]. These data are similar to that reported in
general GPA cohorts [8,10,13]. With regard to gender, urogenital abnor-
malities appeared predominantly in males (n = 23/27, 85% of all cases
in the referred series [9,11,12]), which clearly contrasts with the usual
men to women ratio (1.5:1.0) observed in this disorder [6,10,13-15].

Regarding clinical characteristics, when urogenital involvement was
present, it was usually observed early, at disease onset (80%, as de-
scribed in one series [9]). In GPA, urogenital tract symptoms are usually
observed as part of generalized systemic disease, with constitutional
symptoms, pulmonary (81-87%), kidney (45-60%) and upper respira-
tory tract (90-100%) tract involvement [9,11,12]. Laboratory findings
include elevated acute phase reactants, with increased levels of erythro-
cyte sedimentation rate and C-reactive protein, as in general GPA
cohorts. Remarkably, ANCA were present in 75-87.5% of patients; of
these, 90% were directed against proteinase 3 and the remaining against
myeloperoxidase [9,11,12].

In the aforementioned series (6, 7), isolated urogenital symptoms
preceded GPA diagnosis in 12-18% of cases. In these cases, vasculitis

or granulomatous inflammation was an incidental finding on biopsied
tissues, mostly performed for suspected malignancy. Most of these pa-
tients later showed signs of generalized disease. Only few cases with
limited involvement of the urogenital tract have been reported [12].

Recurrences are frequent in GPA [2,10]. In this sense, urogenital in-
volvement has been reported not only at disease onset but also during
relapses, with symptoms occurring as a new manifestation [9,11]. Of
relevance, recurrences are common at this level, observed in 36-50%
of patients [9,11,12]. Half of these episodes are characterized by isolated
genitourinary disease, which usually have a good response to immuno-
suppressive therapy [9,11].

It should be noted that a small percentage of cases have asymptom-
atic involvement of the urogenital system, as has been evidenced in au-
topsy studies of GPA patients with severe vasculitis [ 16]. Furthermore, it
is likely that some cases with insidious onset and mild manifestations go
unnoticed because genital examination is not performed routinely as
part of the management of this disorder [17].

3. GPA manifestations in specific organs
3.1. Penis

Approximately 20 cases of patients with GPA involvement of the
penis have been reported [18-23]. In the series addressing urogenital
involvement [9,12], this organ was affected in 9-25% of patients.
Ulceration was the presenting symptom in almost all cases, either at
disease onset or during flares [11,12]. These ulcers were usually
painless, recurrent and in some cases accompanied by local edema
and regional lymphadenopathy [9,12,18-23], simulating a neoplasm.
In Behget's disease (in contrast to GPA), genital ulcers are often painful
and mainly located in the scrotum [24].

3.2. Urethra

We found eight case reports of GPA patients with destructive
urethritis [25] and two more described in a specialized series of 8
patients [12]. Presenting symptoms included urinary urgency, dysuria
and in one patient, obstructive symptoms caused by segmental stenosis
that required repeated dilations for relief [12]. In most of these cases,
symptoms resolved with immunosuppressive treatment [11,12].

3.3. Prostate

Prostatitis is the most common presentation of GPA urogenital in-
volvement, being reported in 12-37% of cases [9,11,12]. It is also the
urological manifestation with the highest number of reported cases,
with approximately forty [26-40]. However, prostatitis secondary to
GPA is very uncommon, as demonstrated in a study that included
approximately 25,000 biopsies, of which only 200 were histologically
classified as granulomatous prostatitis, and only 2 were secondary to
GPA [41].

In most cases prostate involvement is part of the initial GPA symp-
toms, presenting as dysuria, urgency, macroscopic hematuria (17% of
cases), obstructive symptoms (70%) and occasionally acute urinary re-
tention (18%) or purulent discharge [9,11,12,26-40]. This manifestation
exhibits high recurrence rate (up to 25%) [11,27-40]. Also, prostatic
inflammation can be demonstrated histologically in the absence of
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symptoms, as described in postmortem studies in 7% of patients with
severe generalized GPA [16].

Physical examination can reveal a normal (40%), enlarged (50%) or
indurated (10%) gland, while imaging studies may show calcifications
or findings that resemble an abscess or neoplasm [9,11,29,36,42]. Total
prostate antigen may be slightly elevated, but the free fraction is usually
normal [27,31]. Differential diagnosis of granulomatous prostatitis due
to GPA includes infections caused by Mycobacterium tuberculosis,
Blastomyces dermatitidis, Brucella sp and spirochetes in addition to
sarcoidosis and allergic reactions [9].

3.4. Bladder

Twenty-five percent of patients reported in two of the specialized
series had bladder involvement directly related to active GPA [11,12].
All patients presented urinary urgency and dysuria [11]. Uncommon
manifestations include urinary incontinence, and obstructive signs
with ureter dilatation and hydronephrosis secondary to inflammatory
pseudotumours [11,43-45] or blockage of the ureteral orifices by
necrotic tissue residues [11,12]. Cystoscopy usually reveals a diffusely
thickened bladder, with ulcerations and fibrosis [11], while computed
tomography images may show wall thickening or polyps [46].

Importantly, some of these patients presented with micro or
macroscopic hematuria [11]. In these cases it must be accurately inves-
tigated whether this is part of active vasculitis, chronic renal damage
[47] or bladder toxicity secondary to cyclophosphamide (see below,
complications associated with treatment). Among the rarest manifesta-
tions of GPA in this organ we found the case of a woman with a
vesico-vaginal fistula [12] and one case with isolated bladder neuropa-
thy [48].

3.5. Ureter

There are about 20 published reports of patients with ureteral steno-
sis associated to GPA [9,11,31,49-56]. This organ was affected in 12.5-
25% of cases reported in two previous series [11,12]. The most common
clinical findings were hematuria, pain and hydronephrosis [9,11,49].
Anuria and acute renal failure developed in a patient with bilateral ste-
nosis [9,11,49]. The most frequent stenosed segment was the lower
third, in the iliac region (60% of cases) [11,49]. Most of the time there
was a single ureteral reduction of the lumen, although multiple stenosis
affecting several segments simultaneously can also be observed.

Ureters may be affected due to retroperitoneal inflammation that di-
rectly damages the ureter itself or the periureteral tissue with subse-
quent development of fibrosis [9,31,49] or by segmental thickening of
surrounding vessels, such as the iliac artery [57,58].

3.6. Testicles

Testicular vasculitis could be observed in 12.5-36% of GPA patients
with urogenital disease [9,12]. The main symptom was pain, although
edema, scrotal hyperemia, necrotic ulcers, inflammatory masses, infarc-
tion and necrosis have also been reported [9,11,12,59-61]. Similarly to
other organs of the urogenital tract, testicular involvement was part of
a systemic disease in most cases, although limited disease has also
been described [62]. As in the case of bladder involvement, testicular
vasculitis can be asymptomatic and discovered incidentally [11,16]. In
contrast to germinal tumors, alpha-fetoprotein and chorionic gonado-
tropin levels are usually in normal range [59].

3.7. Epididymis

Epididymitis was described in 1 of 11 patients in one series [9] and in
three case reports, where it presented as the initial manifestation of GPA
[59,63,64]. These patients suffered testicular pain and edema. In one
case, recurrent episodes of epididymitis were described in addition to

an inflammatory mass of 2 cm in the head of the right epididymis [9].
Of relevance, in half of these patients, the initially isolated urogenital in-
volvement evolved into a systemic disease with constitutional symp-
toms, pulmonary nodules, peripheral neuropathy or cutaneous
manifestations [9,64].

3.8. Renal masses

We found 18 cases of patients with renal fibro-inflammatory
masses associated with GPA [9,29,42,65-70]. These granulomatous
pseudotumors were usually asymptomatic and discovered incidentally
on imaging studies. One case highlighted an interesting histological
combination: the removal of a perirenal mass of 6.5 cm showed granu-
lomatous inflammation with vasculitis and fibrinoid necrosis while in
the surrounding renal tissue evidence of pauci-immune focal segmental
glomerulonephritis was observed [9].

Differential diagnosis of renal inflammatory mass is primarily kidney
cancer. In this regard, a previous study reported that GPA itself,
independently of cyclophosphamide effect, conferred a higher risk
(8.7 times) of developing renal carcinomas when compared with
other autoimmune diseases [71]. However, this finding has not been
demonstrated in other studies [72].

4. Urologic complications associated with cyclophosphamide
treatment

Cyclophosphamide (in combination of glucocorticoids, GC) has clas-
sically been the cornerstone of treatment of severe forms of ANCA-
associated vasculitis (AAV) [73]. Before the routine use of this drug,
GPA caused the death of 90% of affected patients [16]. Now, this therapy
induces remission in 75-90% of patients [7,8,74]. Unfortunately, chronic
use of cyclophosphamide is associated with a number of side effects,
some of which related to the urinary tract.

In particular, there is a clear relationship between high dose oral cy-
clophosphamide and hemorrhagic cystitis and bladder cancer. The inci-
dence of these complications is associated with both, length of drug
exposure and cumulative dose [75-77]. Acrolein, a cyclophosphamide
metabolite excreted by the kidneys, is supposed to be responsible for
bladder toxicity [77,78].

4.1. Hemorrhagic cystitis

Based on data of three of the largest cohorts of GPA patients, inci-
dence of cyclophosphamide-associated cystitis (diagnosed by cystosco-
py) ranged between 12% and 41% [15,79,80]. In these studies, patients
received a daily oral dose of 100-150 mg (2 mg/kg/day) during a period
higher of 12 months [8,79]. Mean cumulative dose related with the de-
velopment of hemorrhagic cystitis was between 57 and 100 g [15,75,79,
80], with an exposure lapse of approximately 30 months [15,79,80].

Regarding clinical presentation, this complication is asymptomatic
in 50% of cases, while in the other half is manifested as dysuria and/or
nonglomerular hematuria (40% of cases presenting with gross hematu-
ria) [8,79,81]. In a minority of these cases (2-4%), hemorrhage was so in-
tense that transfusions and intravesical treatment with formalin or silver
nitrate were required [15,80-82]. In hemorrhagic cystitis characteristic
cystoscopic bladder changes include patchy areas of neovascularity and
telangiectasia, multiple tortuous thin-walled veins and small areas of
hemorrhage [79]. Although 75% of cystitis episodes developed during
cyclophosphamide treatment, almost a quarter occurred after drug
discontinuation [83,84].

4.2. Bladder carcinoma
Several studies have found an association between chronic adminis-

tration of oral cyclophosphamide (2 mg/kg/d) with high-cumulated
doses and the development of bladder cancer [8,79,83]. Frequency of
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this particular type of cancer in GPA cohorts has been reported between
2 and 5% [8,15,75,79]. Based on these studies, it is estimated that GPA
patients exposed to high cyclophosphamide doses had a 31 times great-
er risk of developing bladder cancer than the general population [8,79,
83]. This factor is increased even more (51 times) for patients
<65 years [8,79]. In fact, the standardized incidence ratio (SIR) calculat-
ed for this malignant neoplasia is between 3.6 and 4.8 [83-85].

The reported time elapsed for the development of this complication
varies from 7 months to 15 years after the start of cyclophosphamide [8,
75,79,83] or between 0 and 14 years after the last dose received [8,79].
In one series, the diagnosis of cancer was performed at a mean of 2 years
and 7 months after the initiation of cytotoxic treatment [76].

In these studies, the risk of developing bladder carcinoma was
higher in patients with cumulative doses >25-36 g (more than 5-9
times the risk when compared to the general population) or an expo-
sure period >12 months. It was particularly high with doses that
exceeded 72-100 g [83], which are usually achieved after prolonged
treatment >2.5 years [79]. Based on these data, it was estimated that
each 10 g increment in cumulative dose of cyclophosphamide was asso-
ciated with a doubled risk of bladder cancer. Likewise, exposure to this
drug >13 months confers an eightfold increased risk when compared to
general population [76]. Other major risk factor for the development of
this complication is the presence of previous episodes of hemorrhagic
cystitis and tobacco exposure [8,15,77,79,80].

The vast majority of bladder neoplasms reported in these patients
were transitional cell carcinomas, detected as superficial tumors not in-
volving the muscular layer in 65-80% of cases [76,86]. Treatment of
these superficial tumors is performed by transurethral resection with
or without intravesical chemoimmune therapy. Invasive tumors
are treated with radical cystectomy and/or radiation, which portend a
5-year survival of 50-60% [76,86,8,76,79]. Bladder sarcomas and squa-
mous cell carcinomas have been rarely associated with cyclophospha-
mide exposure [87,88].

4.3. Detection and prevention of bladder complications related
to cyclophosphamide

4.3.1. Recommendations to reduce cyclophosphamide-associated toxicity
1) Limiting treatment duration and reduction of initial dose. As men-
tioned, development of the above complications depends on the cumu-
lative dose and length of cyclophosphamide exposure. Based on this
observation, oral cyclophosphamide is currently recommended to be
used for remission induction in ANCA-vasculitis for a maximum of 3-
6 months with doses not exceeding 1.5-2 mg/kg/d [73]. Following this
regimen, a recent series reported that only 2.2% of 180 GPA patients de-
veloped chemical cystitis [89]. In the same line, substitution of oral cy-
clophosphamide by intermittent intravenous (i.v.) pulses allows a
reduction in the cumulative dose and reduction in adverse effects [90,
91]. In this sense, the reported incidence of hemorrhagic cystitis in pa-
tients treated with i.v. cyclophosphamide has been 2.6% only [91].
2) Reduction of acrolein-related toxicity. In order to avoid prolonged con-
tact of this toxic metabolite with bladder tissue, it is recommended that
patients treated with oral cyclophosphamide receive their full dose
early in the morning and drink at least 2 I of water daily to force diuresis.
In addition, concurrent administration of mesna (sodium 2-
mercaptoethane sulfonate) should be done with cyclophosphamide
pulses, as it inactivates acrolein in the urine, protecting the bladder
from its toxic effects [73,92,93]. In GPA patients, incidence of hemor-
rhagic cystitis decreased from 43% reported in series where mesna
was not used routinely [8,79] to 12% when this drug was included in
treatment protocols [15]. In other words, the relative risk for this com-
plication is 0.41 (CI 0.25-0.69) with no mesna administration and 0.28
(C1 0.17-0.45) when the drug is applied [94]. Similarly, mesna may
also be protective with respect to bladder carcinoma. Incidence of
this neoplasia was 3-5% in two series [8,79] where mesna was not

administered compared to <1% in a cohort where its use was
protocolized (p = 0.034) [94].

4.3.2. Recommendations for the detection of bladder toxicity

To timely diagnose both hemorrhagic cystitis and bladder cancer it is
recommended to screen for hematuria with urinalysis initially every
4 weeks and then every 3-6 months, even when cyclophosphamide
therapy has been discontinued [79,90]. In addition, some centers per-
form urine cytology every 6-12 months. This last technique is highly
sensitivity for detecting high-grade tumors [79,86]. Patients with new-
onset nonglomerular hematuria should undergo cystoscopy [79,90].
Also, patients with previous episodes of hemorrhagic cystitis should
be evaluated with cystoscopy every 1-2 years [79]. It is important to
remark that surveillance of urological complications associated with
cyclophosphamide therapy should be continued throughout patient's
life [79].

5. Treatment of urogenital involvement

Therapeutic approach of GPA urogenital disease can be divided into
medical and surgical (interventional). According to data from special-
ized series [9,11,12], most patients have an excellent response to immu-
nosuppressive therapy, with complete resolution of symptoms and low
residual chronic morbidity. Surgical treatment is then reserved for acute
situations requiring prompt solution, as in the case of acute urinary re-
tention or for those patients with significant functional impairment,
i.e., fistulas or stenosis.

5.1. Medical therapy

Given the rarity of urogenital involvement, there are no controlled
studies that set the tone of optimal treatment for these patients. There-
fore, we consider that general principles of GPA therapy are applicable
in these patients [73]. In this sense, selection of the induction regimen
depends on the severity of the vasculitis [73]. If the disease is extensive
or threatening organ function, the combination of GC and cyclophos-
phamide (or rituximab) will be considered the treatment of choice
[73,95]. In limited disease, methotrexate could be a valid option [74].
In prime studies related to this topic [9,11], combination of prednisone
and cyclophosphamide resulted in improvement of all patients and
complete remission in approximately 80%. It should be emphasized
that most of the reported cases had generalized GPA.

Cyclophosphamide is administered every two to three weeks
(15 mg/kg) until remission, which occurs approximately after 6-9 i.v.
pulses [91]. The initial GC dose is 1 mg/kg/day for the first month,
with gradual tapering in 12-18 months. After 3-6 months, cyclophos-
phamide is replaced by methotrexate, azathioprine or rituximab for
maintenance phase [14,96-98]. Cyclophosphamide dose should be
adjusted depending on age, renal function and leukocyte count [91]. In
addition, these patients should receive prophylaxis for Pneumocystis
jirovecii and bone protection measures with calcium, vitamin D and
eventually bisphosphonates.

5.2. Surgical treatment (interventional)

This comprises placing ureteral catheters as a temporary measure
for relief obstruction symptoms [9,11]. One of the reported cases with
ureteral stenosis required resection of the affected segment and anasto-
mosis [9]. In the case of urethral stricture, dilation may be frequently
required [12].

Published series also described the performance of a suprapubic
cystotomy in a case of acute urinary retention secondary to prostatic
inflammation and gland resection as part of the treatment for abscess
formation due to extensive necrosis [9,11,12]. The repair of a vesico-
vaginal fistula was necessary in a patient [12]. Finally, some patients
underwent surgical procedures (orchiectomy, prostatectomy and
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nephrectomy) as part of the diagnostic protocol for suspected malig-
nant neoplasms [9].

6. Conclusions

Clinically evident genitourinary involvement is rare in GPA, although
it can be the first manifestation of this disease. Differential diagnosis
of these manifestations includes, in addition of disease activity,
treatment-related adverse effects, infections and chronic damage,
which should be accurately identified and treated. Combination of
cyclophosphamide and glucocorticoids usually results in complete
remission of vasculitis-related urogenital disease.
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Take-home messages

« Urogenital involvement is uncommon in GPA. Manifestations
can include orchitis, cystitis, bladder fibrosis, urethral and ureteral
stenosis, prostatitis, genital ulcers and kidney masses.

* High-cumulated cyclophosphamide doses are associated with an
increased risk of bladder cancer and hemorrhagic cystitis.

* Genitourinary symptoms seem to be highly sensitive to glucocorticoids
in combination with immunosuppressive drugs. Surgical procedures
are rarely necessary.
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