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Preface

The future of urology is changing from one based around surgery,
to an outpatient system, concentrating mainly on medical manage-
ment. Last year, in the UK, there were almost two million hospital
consultations for urological symptoms and an estimated five million
consultations in general practice. With such a significant proportion
of care being delivered for urology, 80% of which can be managed
medically, we felt that a resource should be made available to
providers that will serve as a quick and useful guide to the medical
management of urological disease.

The aim was to provide a fresh, practical, and concise overview
of the key medical management issues every practicing clinician
faces in an outpatient urology setting, on a daily basis. With these
goals in mind, each chapter starts with a brief overview of the
relevant anatomy/physiology and pathology of the condition in
question, and then goes on to give an explanation of the drugs
used, including mode of action, doses, side effects, and important
interactions/contraindications. Finally, there is a brief but relevant
section on review of medical literature and a clinical section on
when a particular drug treatment should be used. A list of key
points can be found at the end of each section.

We hope that this book will be of value to medical students,
foundation year doctors, higher surgical trainees, and consult-
ant urologists alike. Members of the multidisciplinary urology
team, including nurse practitioners, continence advisors, and uro-
radiologists will gain useful information and tips on medical
management. Furthermore, clinicians in medical specialties and
general practitioners will also be able to use it as a quick ref-
erence guide for initial medical management of most urological
conditions.
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viil Preface

This book has been an exciting and challenging project and we
would like to give our heartfelt thanks to all of the chapter authors
for their time and hard work. Their expertise has made our job of
editing significantly easier.

London, UK Igbal S. Shergill
Manit Arya

Philippe Grange

Anthony R. Mundy
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Chapter 1
Bladder Cancer

Mark A. Rochester and John D. Kelly

Introduction

Around 70% of bladder tumors are non muscle-invasive at
diagnosis and of these, 70% are stage Ta, 20% are stage T1,
and 10% are carcinoma in situ (CIS). Bladder cancer is staged
according to the 2002 tumor, nodes, metastases (TNM) classifi-
cation approved by the Union International Contre le Cancer
(Table 1.1). In this classification, papillary tumors confined to
the urothelium are defined as stage Ta, whereas those invading
the lamina propria are considered to be T1. By definition, CIS is
confined to the urothelium and does not breach the basement
membrane, but CIS has a phenotype similar to invasive disease
and is associated with an aggressive outcome if left untreated.
T2 tumors invade the detrusor muscle, and T3 tumors extend
into the perivesical fat.

Patients with non muscle-invasive bladder cancer (NMIBC)
are at significant risk of recurrence and progression. Low-
grade Ta tumors progress in less than 5%. High-grade tumors
pose the greatest risk for progression; Grade 3 T1 lesions carry
a recurrence rate greater than 50%, and progress to muscle
invasion in up to 50% of cases, especially if CIS is present

M.A. Rochester (D<)
Department of Urology, Addenbrooke’s Hospital, Hills Road,
Cambridge, UK

LS. Shergill et al. (eds.), Medical Therapy in Urology, 1
DOI 10.1007/978-1-84882-704-2_1,
© Springer-Verlag London Limited 2010



2 M.A. Rochester and J.D. Kelly

TaBLE 1.1. Tumor, nodes, metastases (TNM) classification
of urinary bladder cancer.

T — Primary tumor

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Ta Noninvasive papillary carcinoma

Tis Carcinoma in situ (CIS): “flat tumor”

T1 Tumor invades subepithelial connective tissue

T2 Tumor invades muscle

T2a Tumor invades superficial muscle (inner half)

T2b Tumor invades deep muscle (outer half)

T3 Tumor invades perivesical tissue:

T3a Microscopically

T3b Macroscopically (extravesical mass)

T4 Tumor invades any of the following: prostate, uterus, vagina,
pelvic wall, abdominal wall

T4a Tumor invades prostate, uterus, or vagina

T4b Tumor invades pelvic wall or abdominal wall

N — Lymph nodes

NX Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis

N1 Metastasis in a single lymph node 2 cm or less in greatest dimension
N2 Metastasis in a single lymph node more than 2 cm but not more
than 5 cm in greatest dimension, or multiple lymph nodes, none more
than 5 cm in greatest dimension

N3 Metastasis in a lymph node more than 5 cm in greatest dimension
M - Distant metastasis

MX Distant metastasis cannot be assessed

MO No distant metastasis

M1 Distant metastasis

[1,2]. Genomic alterations of cells throughout the urothelium
(field change), as well as tumor cell implantation at the time
of surgical resection, are responsible for recurrence and pro-
gression of disease, which necessitates a continued surveil-
lance policy following transurethral resection of the disease.
The frequency of surveillance cystoscopy is determined by the
risk of recurrence and progression. An individual patient’s
risk depends on a number of factors, such as number, size,
stage and grade of tumor, the presence of associated CIS, and
the time interval between recurrences, which can be assessed
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more accurately using a calculator such as that provided by
the European Organisation for Research and Treatment of
Cancer (EORTC), which is freely available at www.eortc.be/
tools/bladdercalculator). To reduce recurrence and progres-
sion, adjuvant intravesical chemotherapy and immunother-
apy, as well as novel approaches are used, and these will be
discussed in this chapter.

The difference in the biological behavior of low- and high-
grade urothelial carcinomas are proposed to be a consequence
of separate molecular pathways, in which distinct genomic
alterations are acquired during the development of the disease.
Low-grade tumors harbor relatively few chromosomal abnor-
malities, but high-grade tumors may have numerous chromo-
somal changes [3]. Alterations have been mapped for high- and
low-grade cancers; they are, to a degree, unique, which supports
the concept that high-grade and low-grade cancers may be con-
sidered as different diseases. For the clinical management of
NMIBC, it is worth considering that all G3 tumors, regardless
of the stage, follow an aggressive course and, if left untreated,
will progress.

Medical Therapies in Bladder Cancer

Table 1.2 summarizes the drugs used for intravesical therapy
in NMIBC.

Intravesical Mitomycin Chemotherapy

Intravesical chemotherapy is used immediately postopera-
tively to kill free-floating cells before implantation can occur.
A single dose of mitomycin, for example, administered within
6 h reduces recurrence rates more than when given at 24 h,
underlining the importance of early postoperative intravesi-
cal therapy. Attempts have been made to improve on the
action of intravesical chemotherapy through optimizing urine
pH, volume, and bladder dwell time [4].

Mitomycin was developed in the 1970s and is commonly used
in intravesical chemotherapy. It is an antitumor antibiotic
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6 M.A. Rochester and J.D. Kelly

acting through the inhibition of DNA synthesis. The UK
Medical Research Council study BS06 confirmed that a sin-
gle instillation of mitomycin administered postoperatively
was effective in reducing the recurrence of NMIBC [5]. This
multicentre randomized trial determined the role of one and
five instillations of mitomycin in the treatment of newly diag-
nosed NMIBC. Following Trans-urethral resection bladder
tumour (TURBT), 502 patients were randomized into one of
three treatment arms: no further treatment, one instillation of
mitomycin at resection, and one instillation at resection and at
3-month intervals for 1 year (five instillations). After a median
follow-up of 7 years, one and five instillations of mitomycin
resulted in decreased recurrence rates and increased recur-
rence-free interval. The benefit of mitomycin was observed in
all risk groups.

This was subsequently confirmed by a meta-analysis of
seven randomized trials totaling 1,476 patients with a median
follow-up of 3.4 years, which reported that 36.7% of the
patients receiving one postoperative instillation had tumor
recurrence when compared with 48.4% with transurethral
resection alone, a decrease of 39% in the odds of recur-
rence with chemotherapy [6]. One recent randomized trial
has questioned the benefit of this approach for all patients.
Gudjonsson et al. randomized 305 patients to postoperative
intravesical epirubicin or no treatment groups, and found
benefit in those patients whose EORTC risk score was 0-2,
but no benefit in those with risk scores of three or more [7].
Despite this, a single postoperative instillation of mitomycin
has been adopted as standard practice in Europe. Further
data confirm the benefit of repeated instillations, and a single
instillation may be insufficient for patients with multifocal
disease. These tumors, which are classified as intermediate
risks for recurrence, can be treated with a prolonged 6-week
course of mitomycin at a dose of 40 mg in 40 ml sterile water.
Such treatment is safe and effective in reducing the risk of
recurrence in the short term, but the efficacy is only mar-
ginal in the long term [8]. Despite repeated dosing, prolonged
instillation of mitomycin does not appear to reduce the risk
of tumor progression. A meta-analysis of nine clinical trials
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(BCG) and mitomycin C (adapted from 1999 American Urological

Association guidelines).

Toxicity Mitomycin BCG

Local

Frequency/nocturia 42% (26-59%) 63% (48-76%)
Dysuria 35% (3041%) 75% (64-84%)
Urgency 18% (12-26%) Too varied
Pain/cramps 10% (6-14%) 12% (7-18%)
Hematuria 16% (7-28%) 29% (22-36%)
Incontinence 1% (0.4-4%) 4% (3-6%)
Bladder contracture 5% (2-11%) 3% (2-5%)
Systemic

Flu-like illness 20% (4-48%) 24% (18-31%)
Fever/chills 3% (1-7%) 27% (22-32%)
Arthalgia 9% (0.1-47%) 5% (1-13%)
Myelosuppression 2% (0.3-7%) 1% (0.1-4%)
Nausea/vomiting 9% (1-26%) 9% (6-14%)
Skin rash 13% (8-19%) 6% (3-10%)
Other 3% (0.5-8%) 23% (19-27%)
Infectious

Bacterial cystitis

Epididymitis/prostatitis/

20% (17-23%)
4% (2-9%)

20% (13-8%)
5% (4-8%)

urethritis

Pneumonia 0.2% (02%) 1% (0.2-3%)
Systemic NR 4% (2-5%)
Treatment continuation

rates

Incomplete 9% (2-14%) 8% (5-10%)
Interruption 11% (8-16%) 7% (5-11%)

compared its efficacy on progression with that of the immu-
notherapy agent, Bacillus Calmette-Guerin (BCG). With a
median follow-up of 26 months, 7.7% of the patients in the
BCG group and 9.4% of the patients in the mitomycin group
developed tumor progression [9]. The main side effects of
mitomycin are described in Table 1.3.

Other Intravesical Chemotherapy Agents

Alternative agents have been tested and can be used when
mitomycin is contraindicated and as second-line therapy. One
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of the earliest intravesical therapies for urothelial carcinoma
was triethylene thiophosphoramide, or thiotepa, which pro-
duces a reduction in the recurrence of bladder tumors by 25%,
when compared with recurrence after transurethral resec-
tion alone [10]. It is used infrequently, however, as a result of
potential bone marrow suppression due to systemic absorption
attributed to its low molecular weight. Another seldom-used
intravesical agent is doxorubicin, an antitumor antibiotic, which
inhibits DNA synthesis through intercalation. It reduces tumor
recurrence by up to 40% and carries fewer adverse effects than
thiotepa, due to higher molecular weight [11]. Epirubicin is a
synthetic modification of doxorubicin, which some patients will
not tolerate due to adverse effects, but all grades of NMIBC
experience a reduction in recurrence by up to 50%.

Other less commonly used intravesical chemotherapeutic
agents which have been described as second-line treatments
in selected patients include mitoxantrone, offering the benefit
of similar efficacy but with less instillations, and valrubicin.

Optimizing Intravesical Mitomycin

Methods to optimize mitomycin have been reported and can
be adopted. Eliminating residual urine volume, overnight fast-
ing, using sodium bicarbonate to reduce drug degradation,
and increasing concentration to 40 mg in 20 ml have all been
used [12]. Recently, a randomized trial reported that increased
drug temperature through the use of local microwave ther-
apy is effective as a combination therapy. In a randomized
trial, hyperthermia plus mitomycin reduced the recurrence of
NMIBC from 57.5 to 17.1% [13]. Other studies seem to con-
firm the benefit of microwave hyperthermia with even higher
doses of mitomycin (40-80 mg) for 6-8 weeks in high-grade
bladder cancer [14,15]. Bladder wall hyperthermia of 42-43°C
can be achieved with a catheter containing internal thermo-
couples to monitor the temperature. Long-term follow-up will
clearly help to determine the role of this new technology.
Electromotive drug administration (EMDA) enhances
penetration of drugs through the use of an electrical gradient
between the bladder wall and its contents. Di Stasi et al. [16]
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compared mitomycin only, mitomycin with EMDA, and BCG
in 108 high-risk patients and obtained complete responses in
31, 58, and 64 %, respectively, after 6 months follow-up. The
side effects of mitomycin with EMDA were more than with
mitomycin alone, but less than those with BCG. Again, this is
a therapy that is not currently a mainstream one, but may find
its place in the treatment algorithm in the future.

Intravesical Bacillus Calmette-Guerin (BCG)
Immunotherapy

BCG is an attenuated Mycobacterium bovis, which exhib-
its an antitumor activity. The original protocol described by
Morales et al. included a percutaneous dose that allowed for
the skin reaction to be monitored as an indicator of bladder
response. The effects noted by weeks 4-5 were not further
enhanced by more BCG administration, and on this basis, the
6-week course was established. The percutaneous dose was
discontinued after subsequent success using intravesical ther-
apy alone [17].

Only intravesical BCG has been shown to reduce the risk
of stage progression in NMIBC. BCG induces a local immune
response when bound by fibronectin within the bladder wall.
As aresult, a T-cell-mediated immune reaction ensues fol-
lowing the activation of dendritic cells and Thl-type cytok-
ines (interferon-y and IL-2), which mediate cytotoxic natural
killer cell and direct cytoxicity. The initial response rate is up
to 80%, although only around 50% of the patients experi-
ence a durable response over 4 years, and when followed for
10 years, this figure falls to 30%. Herr et al. found progression
in 19% of those who responded to BCG at 5 years, but 95%
in nonresponders [18].

Sylvester et al. performed a meta-analysis of the published
results of randomized clinical trials by comparing the tran-
surethral resection plus intravesical BCG vs. resection alone
or resection plus another treatment other than BCG [19]. The
meta-analysis included 24 trials with progression information
on 4,863 patients. Based on a median follow-up of 2.5 years
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and a maximum of 15 years, 9.8% of the patients on BCG
exhibited progression when compared with 13.8% patients in
the control groups, equivalent to a reduction of 27% in the
odds of progression on BCG. The number of cases that
progressed was low (6.4% of 2,880 patients with papillary
tumors and 13.9% of 403 patients with CIS) and the data
must be interpreted with some caution; however, only patients
receiving maintenance BCG benefited. Although there was
no significant difference in the treatment effect on either overall
survival or death due to bladder cancer, the authors concluded
that BCG is the agent of choice for patients with intermediate
and high-risk papillary tumors and those with CIS.

In a randomized trial of 86 patients with high-risk NMIBC,
Herr [20] showed a longer interval to progression for BCG-
treated patients when compared with the controls, and dem-
onstrated that the rate of progressing to cystectomy was lower
for CIS patients treated with BCG (11% for BCG treated
group when compared with 55% for controls). A key point
to be stressed, however, is that with a longer-term follow-up
of 10-15 years, only 27% of the patients remained alive with
bladder preserved. Clearly, BCG can delay the progression of
NMIBC, but the option of primary cystectomy must be con-
sidered, especially in young patients with aggressive disease.
If after an induction course of six instillations, there has been
no response, a second induction may achieve a response in
25% of the patients with high-grade papillary disease and
30% of the patients with CIS. If there is no response to the
second induction, then the clinical outcome is not favorable,
and further BCG is not recommended [21].

The Southwest Oncology Group (SWOG) first reported the
effect of maintenance therapy in a randomized trial. A total of
550 patients were randomized to receive BCG maintenance
therapy or no BCG maintenance therapy. The maintenance
regimen consisted of intravesical and percutaneous BCG each
week for 3 weeks, given at 3, 6, 12, 18, 24, 30, and 36 months.
The median recurrence-free survival was 35.7 months in the
non-maintenance and 76.8 months in the maintenance arm.
The overall 5-year survival was 78% in the non-maintenance
arm, when compared with 83% in the maintenance arm. The
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authors concluded that maintenance BCG was more effective
than induction therapy alone. This view is now widely accepted
and most patients will begin their BCG therapy with a plan to
provide a maintenance regimen. Further studies to determine
the optimal duration of maintenance have been completed
by the EORTC and the answer will become clear in the next
5 years. The main side effects of BCG therapy are described in
Table 1.3.

Accurate Detection and Clearance of NMIBC

Recently, there has been renewed interest in the use of photo-
dynamic therapy and detection in bladder cancer. Photosensitive
compounds are instilled into the bladder, which are preferen-
tially taken up by the tumor cells. The bladder is then illumi-
nated with blue ultraviolet light at 450 nm, which is absorbed
and emitted at a longer wavelength of 650 nm, by tumor which
fluoresces red under the blue light. The currently used photo-
sensitizer is hexyl 5-aminolevulinic acid. Filbeck [22] demon-
strated in a randomized controlled trial that recurrence after
TURBT at 1 year could be reduced from 26% to 10.5% and it
is estimated that 20-30% more tumors are detected using this
technology. Whether this translates into a reduction in disease
progression or improved long-term survival is still unclear, but
there may be a role for this technique in cases of unexplained
positive cytology. S-amino-levulinic acid has been used in ther-
apy in phase I trials, which showed promising early results.

Clinical Application of Medical Therapies

A simplified clinical management flowchart describing when
adjuvant chemotherapy and immunotherapy should be admin-
istered is presented in Fig. 1.1, and is based on the consensus
guidelines developed by the European Association of Urology
[23]. It is standard practice to administer one single instilla-
tion of intravesical chemotherapy following TURBT; and this
should ideally be delivered within 6 h of surgery. All available
intravesical chemotherapeutic agents are similarly effective,
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TURBT
&
Single Intravesical Instillation

|

[ risk_stramiFicaion |

|

INTERMEDIATE RISK
Multifocal tumour / Multiple recurrences

LOW RISK
G3 or Cis

HIGH RISK
Single low grade Ta

SURVEILLANCE MAINTENANCE
INTRAVESICAL
BCG
COURSE OF MAINTENANCE l
INTRAVESICAL | | INTRAVESICAL
CHEMOTHERAPY BCG

RADICAL
CYSTECTOMY

FiGure 1.1. Management algorithm for medical therapies in non-
muscle invasive bladder cancer (NMIBC).

but differ in their associated adverse effects. Mitomycin is the
most commonly used agent in this setting in the UK.

For multiple recurrences or multifocal disease, a course of
intravesical chemotherapy or BCG induction plus maintenance
may be considered. The optimal chemotherapeutic instillation
schedule remains unknown. Generally, a course of six instilla-
tions of chemotherapy are used in this setting.

For those with high-grade disease or CIS, BCG induction
followed by maintenance therapy using the SWOG mainte-
nance schedule is initiated following TURBT. BCG treatment
should be started at least 2 weeks after TURBT, to reduce the
risk of systemic complications. BCG is not indicated for muscle
invasive disease, as for this disease, radical treatment is advised.
Early “second-look” re-resection of the tumor base to confirm
staging in the case of T1G3 disease, is performed prior to consid-
ering BCG treatment.

The SWOG maintenance schedule consists of induction
(6-weekly instillations of BCG) followed by 3-weekly instilla-
tions at 3 and 6 months, and then every 6 months for 3 years.
The optimal duration of maintenance therapy is not clear, but
all guidelines recommend at least 1 year of therapy.
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Patients who relapse following BCG maintenance (either
ecurrence or progression) should strongly consider radical

treatment options.

Experimental therapies which may be considered for
nonindex patients in trial settings include thermochemotherapy
and EMDA.

Key Points

1.

A single postoperative instillation of chemotherapeutic agent
reduces the risk of recurrence following TURBT by 39%.

2. Intravesical chemotherapy (usually mitomycin) should be

given within 6 h where possible.

3. Following TURBT, patients should be assigned to a risk

group and given adjuvant intravesical treatment where
appropriate.

4. Intravesical chemotherapy does not prevent progression,

but maintenance BCG reduces the risk of progression of
high-risk NMIBC by 27%.

5. Failure of intravesical BCG treatment warrants conside-

ration of radical treatment options.
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Chapter 2
Renal Cell Cancer

Bryan Y. Wong and Wolfram E. Samlowski

Introduction

Cancers of the kidney account for 3-4% of new adult
malignancies in the United States and Europe. In 2008, it is
estimated that there will be over 208,000 new cases diagnosed
worldwide, leading to more than 102,000 deaths. At presen-
tation, 30% of patients have metastatic disease, and 50% of
patients with localized disease will subsequently develop
metastases. Metastatic disease has a poor prognosis with a
5-year survival of <10% [1]. Metastatic cancer remains a thera-
peutic challenge. The failure of standard chemotherapy (renal
cancer is resistant to chemotherapy agents ascribed to high
expression levels of the multidrug resistance, MDR1, gene),
and the modest success of immunotherapy has necessitated the
requirement for other strategies to manage the disease.

Molecular Pathogenesis of Renal Cancer

Hereditary risk factors have been identified, and molecular
genetic studies have identified the responsible genetic muta-
tions. These studies have been informative with regard to the
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pathogenesis of nonfamilial renal cancer. The same genetic
pathways that are affected in rare patients with familial
cancer syndromes are frequently affected by somatic muta-
tions or inactivation in sporadic cancer. Familial studies of
patients with Von Hippel-Lindau (VHL) syndrome (heman-
gioblastomas, pheochromocytomas, renal and hepatic cysts,
clear cell renal cancer) identified mutations in a novel gene
termed VHL. The protein encoded by VHL mediates the
rapid degradation of a family of hypoxia-induced transcrip-
tion factors (HIF) under normoxic conditions. Mutations in
VHL lead to an over-accumulation of HIF-1a and HIF-2¢,
which mediate signals leading to tumor angiogenesis (e.g.,
increases in vascular endothelial growth factor (VEGF);
platelet derived growth factor, PDGF) and overexpression
of other cell proteins (e.g., erythropoeitin, glucose trans-
porter-1, CA-IX). Inactivation of the VHL pathway was
subsequently identified in over 70% of sporadic renal clear
cell tumors. An alternative pathway of renal carcinogenesis
involves activation of the mammalian target of rapamycin
(mTOR). This pathway links the extracellular signals (e.g.,
via insulin or insulin-like growth factors) with cell prolif-
eration and growth. mTOR activity is modulated by other
oncogenes, such as phosphoinoside (PI)-3-kinase, AKT,
PTEN, and the tuberous sclerosis complex (TSC). These
observations provided the rationale for the development of
small-molecule inhibitors of these pathways.

Prognostic Factors

The clinical stage remains the single most important pre-
dictor of survival and outcome in renal cancer (Table. 2.1
— TNM classification). However, in metastatic disease, a
number of clinical features have been identified as powerful
independent variables predicting the outcome. Patients are
classified as good, intermediate, and poor risk, depending
upon whether they possess zero, one, or two or more of the
following risk factors: Karnofsky performance status < 80%,
anemia, elevated serum calcium, absence of prior nephrec-
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TaBLE 2.1 Contemporary TNM staging of renal carcinomat

T Primary tumor stage
Tx Tumor extent cannot be assessed
TO No evidence of primary tumor
T1
Tla Tumor <4 cm, confined within renal capsule
T1b Tumor 4-7 cm, confined within renal capsule
T2 Tumor =7 cm, confined within renal capsule
T3
T3a Tumor directly invades adrenal gland or peri-
nephric fat but not beyond Gerota’s fascia
T3b Tumor extends into the renal vein or vena cava
(below diaphragm)
T3c Tumor extends into vena cava (above diaphragm)
or has grown into wall of vena cava
T4 Tumor extends beyond Gerota’s fascia
N Nodal involvement
NX Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis
N1 Metastasis in a single regional lymph node
N2 Metastasis in more than one regional lymph node
M Metastases
MO Distant metastases absent
M1 Distant metastases present
Stage Groupings TNM Estimated 5 year survival
Stage I T1a-T1b, NO, MO 96%
Stage II T2,N0, MO 82%
Stage I1I T3a-T3c and/or N1, MO 64%
Stage IV T4,NO or N1, MO
Any T, N2, MO
Any T, Any N and M1 23%*

fDerived from American Joint Committee on Cancer TNM staging

system 2002.

*5-year survival in stage IV disease is currently a moving target,
due to advent of a large number of active agents

tomy, and elevated lactate dehydrogenase [2]. Multiorgan
involvement is also associated with decreased survival.
Survival is approximately 20, 10, and 4 months in patients
with 0, 1, or >2 risk factors.
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Medical Therapies in Renal Cancer
The Immunotherapy Era (1984-2004)

Interferon-o (IFNa)

IFNa is a cytokine that activates natural killer (NK) cells,
enhances antigen expression by cancer cells, and is antipro-
liferative in vitro. Clinical studies suggest an overall response
rate of approximately 10-20% following treatment of renal
cancer with subcutaneous or intravenous IFNo for 3-5 days
per week. Onset of response is slow, median response dura-
tion is approximately 6 months, and complete responses are
rare. IFNo administration results in substantial chronic toxicity,
including “flu-like” symptoms, fatigue, nausea, diarrhea, rash,
pruritus, and depression [3].

Interleukin-2 (IL-2)

The cytokine IL-2 was discovered on account of its ability to
strongly induce lymphocyte cytotoxicity in vitro. Initial studies
demonstrated that high-dose intravenous IL-2 in combina-
tion with IL-2-activated lymphocytes (lymphokine-activated
killer or LAK cells) produced rare but dramatic complete and
partial responses in patients with metastatic renal cancer and
melanoma [4]. Subsequent studies showed that most of the
antitumor activity was derived from IL-2. Low subcutaneous
doses of IL-2 have similar activity to [IFNo and megesterol ace-
tate [3]. Current estimates suggest that the objective response
rate to high-dose IL-2 is 15-20%, with a durable complete
response rate of 5-7%. Many of the complete responders
remain in long-term durable remissions (decades). The major
limitation of high-dose IL-2 treatment is severe toxicity in vir-
tually every organ system. This includes severe hypotension,
vascular leak syndrome, neuropsychiatric toxicity, and many
others. Therefore, close clinical monitoring in an intensive
care unit setting is required. The optimal patients for I1L-2
treatment have excellent performance status (without cardiac
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or pulmonary co-morbidity) and clear cell tumors. Patients
whose tumors overexpress carbonic anhydrase IX (CA-IX)
may also have an increased response probability.

Targeted Therapies in Renal Cell
Carcinoma (2004 to Present)

Sorafenib

Sorafenib (Nexavar®) is an oral ATP-mimetic multiki-
nase inhibitor. Targets include c-RAF, b-RAF, as well as
the VEGF receptor (VEGFR)-2 and -3, platelet derived
growth factor receptor (PDGFR) beta, FLT3, cKIT, and
fibroblast growth factor receptor (FGFR)-1 tyrosine kinases.
This agent unexpectedly demonstrated activity against
renal cancer and hepatoma. A randomized phase III study
was performed, comparing sorafenib against placebo in 903
patients after initial cytokine failure [5]. The majority were
low- and intermediate-risk patients with clear cell histology.
Although sorafenib produced a low objective response rate
(10%), prolongation of median progression-free survival
(~6 months vs. 3 months) was found. Even though there was
a trend toward greater median overall survival, this did not
reach statistical significance, due to crossover of patients on
the placebo arm to active agents. Therapy was well-tolerated,
with mild diarrhea, hand—foot skin reactions, hypertension,
and hair graying as side effects. These findings led to regu-
latory approval. Subsequently, a phase II trial in previously
untreated metastatic renal cancer did not show superiority of
sorafenib over IFNo.

Sunitinib

Sunitinib is another oral multikinase inhibitor. This agent
inhibits VEGFR-1, 2 and 3, PDGFR-alpha and beta, FGFR-
1, c-KIT, and FLT3. A pair of phase II studies in patients with
previously treated metastatic RCC demonstrated objective
response rates of 34 and 40%, with progression-free surviv-
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als of more than 8 months. In addition, nearly 30% of the
patients, who did not have objective responses, demon-
strated prolonged disease stability. The toxicity profile for
sunitinib included stomatitis, nausea and vomiting, diarrhea,
hypertension, hand—foot skin reaction, neutropenia, anemia,
thrombocytopenia, and amylase elevations. Additional toxic-
ities include frequent hypothyroidism and, rarely, decreased
myocardial ejection fraction. The latter infrequently results
in overt congestive heart failure and is usually reversible with
drug discontinuation. A large randomized phase III study
was performed, randomizing good and intermediate risk,
previously untreated patients, to receive either sunitinib or
IFNo [6]. Sunitinib demonstrated superior activity (response
rate 39% vs. 8%) and improved progression-free survival
(11 vs. 5 months). Overall survival analysis favored sunitinib
(26.4 vs.21.8 months), and achieved borderline statistical sig-
nificance (p=0.051). Survival results were again confounded
by crossover from IFNa. to sunitinib and other active agents.
Based on these results, sunitinib is currently the most fre-
quent first-line therapy for metastatic renal cancer in the
United States.

Bevacizumab

It is believed that for tumor growth and progression to
occur, there is a necessity for concomitant growth of tumor
neovasculature (angiogenesis). Bevacizumab, a humanized
monoclonal antibody was developed to target VEGF. This
molecule has demonstrated significant antitumor activity
across a number of malignancies, including colorectal cancer,
nonsmall cell lung cancer, breast cancer, and more recently,
glioblastoma multiforme. In addition, early studies demon-
strated its activity in renal cancer. A randomized phase II
study in patients with metastatic RCC who had failed prior
IL-2 treatment demonstrated a 10% partial response rate at
the highest dose of bevacizumab [7]. This was associated with
a modestly increased time to progression (4.8 vs. 2 months
with placebo). In two subsequent phase I1I trials (AVOREN
and CALGB 90206), previously untreated patients were



Chapter 2. Renal Cell Cancer 23

randomized to receive low doses of IFNo in combination
with bevacizumab or placebo [8]. The bevacizumab arms of
both the trials proved superior, with objective response rates
of 21 and 31%. Progression-free survival was also signifi-
cantly improved over IFNa alone (approximately 10 months).
Unfortunately, neither of the trials contained a bevacizumab
alone arm, to assess the importance of this agent. These results
suggest that the activity of the bevacizumab/IFNo combina-
tion approaches that of single agent activity of sunitinib. This
combination has substantial toxicity, mostly related to IFNa.
Unique toxicities of bevacizumab include hypertension and
proteinuria (sometimes leading to nephrotic syndrome).
Rare, but serious toxicities include risk of bleeding at tumor
sites and thromboses.

Temsirolimus

The mTOR pathway is modulated by the oncogenes PI-3-ki-
nase, AKT,PTEN,and TSC, which are all believed to be relevant
to renal cancer growth. Recent studies have also shown that
mTOR may also modulate the HIF pathway (and tumor angio-
genesis). Analogs of the immunosuppressive agent rapamycin,
such as temsirolimus, were found to block mTOR function.
Temsirolimus was subsequently tested in a randomized phase
II study in renal cancer. This study did not identify a maximum
tolerated dose and appeared to show the greatest benefit in
intermediate- and poor-risk renal cancer patients. This led to
a large phase III study of 626 patients with untreated, meta-
static, poor-prognosis renal cancer [9]. Patients were random-
ized to receive temsirolimus, IFNa., or both. Of note, this study
included 20% nonclear cell histology patients. Response rates
were not statistically different between the arms; however, sin-
gle-agent temsirolimus demonstrated significantly prolonged
overall survival (10.9 months) and progression-free survival
(5.5 months). Single-agent temsirolimus was well tolerated,
and was associated with skin rash, mucositis, asthenia (loss of
energy and appetite), nausea, hyperglycemia, hypertriglyceri-
demia, hypophosphatemia, and anemia. Rare toxicities include
thromboses and interstitial pneumonitis.
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Everolimus

The success of temsirolimus led to the development and testing of
additional mTOR inhibitors. Everolimus is one such oral analog,.
In a recent phase III study in renal cancer, 410 patients who had
failed at least one kinase inhibitor were randomized in a 2:1 fash-
ion to everolimus vs. placebo [10]. The results of this trial showed
an improved progression-free survival when compared with the
results with placebo (4.0 vs. 1.9 months). This agent is therefore
approved for use in patients with prior VEGFR inhibitor failure.

Cytotoxic Chemotherapy

Historically, RCC has been felt to be resistant to conventional
cytotoxic chemotherapy (e.g., to vinblastine) or hormonal
agents (megesterol acetate) due to high expression of multidrug
transport proteins. Recent data suggest modest responses to
gemcitabine-based therapy in combination with S-flurouracil,
capecitibine, or doxorubicin, particularly in patients with non-
clear cell tumors.

Cytoreductive Nephrectomy

Cytoreductive nephrectomy may be indicated for palliation, to
prevent or decrease local and systemic symptoms in patients
presenting with metastatic disease at the time of diagnosis of a
renal primary. In the era of cytokine therapy, a survival benefit
of cytoreductive nephrectomy followed by IFNa. treatment was
demonstrated in two randomized clinical trials, independent of
patient performance status, the site of metastases, and the pres-
ence of measurable disease [11,12]. The EORTC study showed
that median survival with IFNa and nephrectomy (18 months)
was significantly better than IFNo alone (11 months) [11]. The
SWOG also reported that nephrectomy followed by interferon
therapy resulted in significantly longer median survival among
patients with metastatic renal-cell cancer than interferon ther-
apy alone (11 vs. 8 months) [12]. Subsequently, a combined anal-
ysis of the SWOG and EORTC trials was published in 2004 [13].
In this combined report, data were available on 331 patients,
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randomized to nephrectomy followed by IFNa, as opposed to
IFNo, alone and the median survival was 13.6 vs. 7.8 months,
respectively. This difference represented a 31% decrease in the
risk of death (p=0.002). The role of cytoreductive nephrectomy
or presurgical cytoreductive therapy in the “targeted therapy
era” are currently being evaluated in ongoing clinical trials.

Adjuvant Therapy

Following surgery, it is possible to identify patients who have a
high risk for recurrence or metastases, based on the stage and
tumor characteristics. The UCLA Integrated Staging System
(UISS) incorporates TNM staging with performance status and
histologic grade to divide patients into five prognostic catego-
ries [14]. The role of postoperative adjuvant therapy has been
investigated. Agents such IFNo and IL-2 have not produced
a survival benefit. Studies investigating the newer “targeted
therapy” in the adjuvant setting are currently ongoing. Apart
from clinical trials, there is currently no evidence-based ratio-
nale for adjuvant therapy in locally advanced renal cancer.

Current Treatment Strategies and Ongoing
Investigations

Current treatment strategies may include quite a number of
active agents (Table 2.2). A currently employed schema for
first- and second-line treatment of metastatic renal cancer has
been provided (Figs. 2.1 and 2.2). Numerous additional agents
are currently being evaluated in clinical trials in metastatic
renal cancer [15,16]. These include active second generation
VEGFR kinase inhibitors, such as axitinib and pazopanib,
which may have enhanced response rates and a different spec-
trum of toxicity. Additional mTOR inhibitors and agents that
target the PI-3-kinase, AKT, cMET, and other targets are also
being tested against renal cancer. Mechanisms of resistance to
VEGFR and mTOR pathway inhibitors are not yet known.
Cross-resistance does not appear to be absolute. Thus, it may
be possible to utilize multiple kinase inhibitors in succes-
sion [15,16]. While combinations of multiple VEGF pathway
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inhibitors (vertical inhibition) have been tested, this approach
yields markedly increased toxicity. Inhibition of the VEGF
pathway plus other pathways (e.g., mnTOR, EGFR) appears
to be more tolerable (horizontal inhibition). It is not yet clear
whether combination therapy yields benefits superior to those
from the sequential use of single agents. With the large num-
ber of potentially active agents currently under trial, it is likely
that the management strategies for metastatic renal cancer
may be modified, even in the immediate future [15,16].

Key Points

1. Treatment options for advanced renal cancer have markedly
improved over recent years, and importantly, patients with
metastatic cancer should be characterized as good, interme-
diate, or poor risk.

2. Good- and intermediate-risk patients should be initially
treated with sunitinib or bevacizumab plus IFNa. Selected
high-performance status patients with clear cell tumors
can be considered for high-dose IL-2.

3. Second-line therapy after progression could include sorafenib,
everolimus, or a different VEGF pathway inhibitor.

4. Poor-risk patients, especially those with nonclear cell his-
tology, should initially be considered for treatment with
temsirolimus.

5. Clinical trials are strongly recommended for patients failing
mTOR inhibitors, those with nonclear cell histology, or
after second-line treatment failure.

References

1. Escudier B,Eisen T, Stadler WM et al (2007) Sorafenib in advanced
clear-cell renal-cell carcinoma. N Engl J Med 356:125-134
2. Escudier B, Pluzanska A, Koralewski P et al (2007) Bevacizumab
plus interferon alfa-2a for treatment of metastatic renal cell
carcinoma: a randomised, double-blind phase III trial. Lancet
370:2103-2111



30

10.

11.

12.

13.

14.

B.Y. Wong and W.E. Samlowski

. Flanigan RC, Salmon SE, Blumenstein BA, Bearman SI, Roy

V, McGrath PC, Caton JR Jr, Munshi N, Crawford ED (2001)
Nephrectomy followed by interferon alfa-2b compared with
interferon alfa-2b alone for metastatic renal cell cancer. N Engl
J Med 345(23):1655-1659

. Flanigan RC, Mickisch G, Sylvester R et al (2004) Cytoreductive

nephrectomy in patients with metastatic renal cancer: a com-
bined analysis. J Urol 171:1071-1076

. Hudes G, Carducci M, Tomczak P et al (2007) Temsirolimus, in-

terferon alfa, or both for advanced renal-cell carcinoma. N Engl
J Med 356:2271-2281

. Lotze MT, Chang AE, Seipp CA et al (1986) High-dose recombi-

nant interleukin 2 in the treatment of patients with disseminated
cancer. Responses, treatment-related morbidity, and histologic
findings. JAMA 256:3117-3124

. Mickisch GH, Garin A, van Poppel H, de Prijck L, Sylvester R

(2001) European Organisation for Research and Treatment of
Cancer (EORTC) Genitourinary Group. Radical nephrecto-
my plus interferon-alfa-based immunotherapy compared with
interferon-alfa alone in metastatic renal-cell carcinoma: a ran-
domised trial. Lancet 358(9286):966-970

. Motzer RJ, Bander NH, Nanus DM (1996) Renal cell carcinoma.

N Engl J Med 335:865-875

. Motzer RJ, Mazumdar M, Bacik J et al (1999) Survival and prog-

nostic stratification of 670 patients with advanced renal cell
carcinoma. J Clin Oncol 17:2530-2540

Motzer RJ, Hutson TE, Tomczak P et al (2007) Sunitinib versus
interferon alfa in metastatic renal-cell carcinoma. N Engl J Med
356:115-124

Motzer RJ,Escudier B,Oudard S et al (2008) Efficacy of everolimus
in advanced renal cell carcinoma: a double-blind, randomised,
placebo-controlled phase III trial. Lancet 372:449-456

Negrier S, Perol D, Ravaud A et al (2007) Medroxyprogesterone,
interferon alfa-2a, interleukin 2, or combination of both cytokines
in patients with metastatic renal carcinoma of intermediate progno-
sis: results of a randomized controlled trial. Cancer 110:2448-2457
Rini BI, Halabi S, Rosenberg JE et al (2008) Bevacizumab plus
interferon alfa compared with interferon alfa monotherapy in
patients with metastatic renal cell carcinoma: CALGB 90206.
J Clin Oncol 26:5422-5428

Samlowski WE, Vogelzang NJ (2007) Emerging drugs for the
treatment of metastatic renal cancer. Expert Opin Emerg Drugs
12:605-618



15.

16.

Chapter 2. Renal Cell Cancer 31

Samlowski WE, Wong B, Vogelzang NJ (2008) Management of
renal cancer in the tyrosine kinase inhibitor era: a view from
3 years on. BJU Int 102:162-165

Zisman A, Pantuck AJ, Wieder J et al (2002) Risk group as-
sessment and clinical outcome algorithm to predict the natural
history of patients with surgically resected renal cell carcinoma.
J Clin Oncol 20:4559-4566



Chapter 3

Prostate Cancer

Ajay Pahuja, Ali Thwaini, Thiaga Nambirajan,
and Patrick F. Keane

Introduction

Prostate cancer (PCa) is a very common disease and one
of the leading causes of cancer-related deaths in men in the
UK. Whilst localized disease is potentially curable, locally
advanced and metastatic disease usually requires the use of
medical treatments, and is associated with higher mortality
rates. Eventually, despite appropriate treatment, a hormone-
independent phenotype usually emerges, leading to a median
overall survival of 23-37 months.

Anatomy and Pathophysiology of the Prostate

The prostate is divided into several zones. McNeal’s classi-
fication accurately describes the different prostatic zones
according to their embryologic origin, and easily allows an
understanding of the pathophysiology of benign prostate
enlargement and PCa.

The transitional zone comprises 10% of the prostate in a
young man. This will increase in size, pushing the peripheral
zone into what appears to be a prostate capsule at a later stage.
The transitional zone is the site of origin of benign prostate
hyperplasia (BPH). The central zone initially comprises 25%

A. Pahuja (P<)
Department of Urology, Belfast City Hospital, Belfast, UK
e-mail: ajay_pahuja@hotmail.com

LS. Shergill et al. (eds.), Medical Therapy in Urology, 33
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of the gland and is of Wolffian duct origin (from which also
arise the vasa deferentia and seminal vesicles). The peripheral
zone initially constitutes 75% of the gland, and is later com-
pressed into a pseudocapsule. It is the site of origin of 75% of
PCa. The last zone is the anterior fibromuscular stroma, with
little function known so far.

Hormonal Control of the Prostate

Prostate cells are physiologically dependent on androgens
to stimulate growth, function, and proliferation. Testoster-
one, although not tumorigenic, is essential for the growth
and perpetuation of tumor cells. The testes are the source of
most of the androgens, with only 5-10% derived from adre-
nal biosynthesis. Testosterone secretion is regulated by the
hypothalamic—pituitary—gonadal axis. Figure 3.1 describes the
endocrinology of the prostate, and the strategies for androgen
deprivation. The hypothalamic luteinizing hormone-releasing
hormone (LHRH) stimulates the anterior pituitary gland to
release luteinizing hormone (LH) and follicle-stimulating

Hypothalamus
stilboesterol)

- G Leuprorelin,
LHRH lin)

LHRH antagonists (Abarclix)

Pituitary

Adrenal

Oestrogens

(Peripheral Conversion))

Prostate

Ficure 3.1. Endocrinology of the prostate and sites for medical
therapies in prostate cancer (PCa).
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hormone (FSH). LH stimulates the Leydig cells of the testes
to secrete testosterone. Within the prostate cells, testosterone
is converted by the enzyme 5-alpha-reductase into S-alpha-
dihydrotestosterone (DHT), which is an androgenic stimulant
approximately ten times more powerful than the parent mol-
ecule. Circulating testosterone is peripherally aromatized and
converted into estrogens, which, together with the circulating
androgens, exert a negative feedback control on the hypotha-
lamic LH secretion.

Androgens influence the development, maturation, and
maintenance of the prostate, affecting both the proliferation
and differentiation of the luminal epithelium. Ever since the
discovery made by Huggins [1] for which he was awarded
the Nobel Prize, there has been little doubt that a lifetime
of exposure of the prostate to androgens plays an impor-
tant role in prostate carcinogenesis. Long-term absence of
androgen exposure appears to protect the prostate against
the development of cancer, but a dose-response relationship
between androgen levels and cancer risk has not been estab-
lished. Hence, the hormonal ablation therapy forms a pivotal
role in the management of locally advanced/advanced PCa as
shown in Table 3.1.

Medical Therapies in Prostate Cancer

Androgen deprivation therapy (ADT) remains a mainstay
of treatment in multiple settings for men with PCa. It was
the seminal work of Huggins and Hodges in the early 1940s
that formed the cornerstone strategy for the treatment of
advanced PCa. They showed that depriving PCa cells of
androgens by surgical castration or estrogen treatment could
induce programmed cell death (i.e., apoptosis), resulting in
major shrinkage of the prostate tumor and its metastases.
Bilateral orchiectomy is observed to reduce the testosterone
levels very effectively and rapidly. However, surgical castra-
tion does have major disadvantages; it is irreversible and
can have a profound negative psychological impact on the
patient [1].
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Luteinizing Hormone-Releasing Hormone
(LHRH) Agonists

The introduction of the LHRH agonists in the 1980s revolu-
tionized the treatment of advanced PCa. Long-acting LHRH
agonists (buserelin, goserelin, leuprorelin, and triptorelin) are
currently the predominant forms of ADT for advanced PCa
[2]. They are synthetic agonists of LHRH, generally delivered
as depot injections on a 1,2, or 3 monthly basis, which interfere
with the hypothalamic—pituitary—gonadal axis. They initially
stimulate the pituitary LHRH receptors, inducing a transient
rise in LH and FSH release and consequently elevate testos-
terone production (“testosterone flare” phenomenon), which
begins approximately within 2 or 3 days after the first injection,
and lasts through approximately the first week of therapy [3].
This can result in a transient increase in PCa growth, hence,
some patients can experience a worsening of bone pain, acute
bladder outlet obstruction, obstructive renal failure and fatal
cardiovascular events due to hypercoagulation status. Impor-
tantly, spinal cord compression from vertebral metastases
collapse may occur resulting in fatal consequences.

Constant exposure to LHRH after treatment with an LHRH
agonist, however, eventually causes down regulation of the
receptors in the pituitary, inhibition of FSH and LH release,
and a concomitant decrease in testosterone production. The
level of testosterone decreases to castration levels usually
within 2—4 weeks. In a recent meta-analysis evaluating single-
therapy ADT for advanced CaP, LHRH agonists have shown
comparable efficacy relative to orchiectomy and DES [4].

Concomitant therapy with an antiandrogen certainly
decreases the incidence of clinical relapse, but it does not
completely remove the possibility of their occurrence. Based
on pharmacokinetic considerations, it is recommended that
administration of antiandrogens should be started on the same
day, or a few days prior to the depot injection, and treatment
should be continued for a 2-week period. However, for patients
with impending spinal cord compression, alternative strategies
for immediately ablating testosterone levels must be consid-
ered, such as bilateral orchiectomy or LHRH antagonists.
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Antiandrogens

Antiandrogens are a treatment option in some patients with
PCa.However, it has to be taken into account that the hormonal
effect is inferior to castration. Nonsteroidal antiandrogens com-
petitively inhibit the binding of androgens to the androgen
receptor. As a result, the serum testosterone levels are not sup-
pressed and may even increase.

Cyproterone acetate (CPA) is a steroidal, progestational
antiandrogen that blocks the androgen-receptor interaction
and reduces the serum testosterone through a weak antigo-
nadotropic action [5]. It can be used as a monotherapy or as
an agent to prevent disease flare during initiation of LHRH
agonist therapy. CPA can also suppress hot flashes in response
to ADT with LHRH agonists or orchiectomy. Although it is
generally well tolerated, CPA is also associated with a high
rate of cardiovascular complications.

Antiandrogen Monotherapy in Locally Advanced
or Metastatic Disease

The results obtained from the ongoing Early PCa Program
after a median follow-up of 7.4 years has shown that high-dose
bicalutamide has emerged as an alternative to castration for
patients with locally advanced non-metastatic PCa, and highly
selected, well-informed cases of metastatic PCa, but should be
avoided in patients with localized PCa [6].

LHRH Antagonists

Abarelix is one of the new, modified gonadotropin-releasing
hormone antagonists. Unlike the standard LHRH agonists,
abarelix is a direct LHRH antagonist, and thus, avoids the
flare phenomenon. This compound was recently compared
with leuprolide acetate in a phase III randomized trial 29.
Medical castration, as measured by the serum testosterone
levels, was achieved in 75% of the abarelix group by day 15,
when compared with 10% of patients in the leuprolide group.
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The percentage decrease in PSA was significantly greater in
the abarelix group on day 15 after treatment. At day 29, post-
treatment and beyond, the PSA levels were similar between
the leuprolide and abarelix groups. Owing to the lack of
long-term follow-up data, it is not yet possible to determine
whether abarelix and leuprolide will provide identical rates
of disease control [7]

Combined Androgen Blockade

The superiority of combined androgen blockade (i.e., the
combination of an antiandrogen with orchiectomy or medical
castration) as the primary treatment for advanced PCa has
not been proven conclusively up to date, despite a large number
of randomized trials.

A meta-analysis of 20 trials found no differences between
combined androgen blockade and castration when 2-year
overall survival was evaluated. Based on the ten trials with
the available 5-year survival data, however, this meta-analysis,
did show a significant survival (25.4% vs. 23.6%) advantage
for combined androgen blockade [8,9]. Combined androgen
blockade using a nonsteroidal antiandrogen tends to be supe-
rior to those using CPA in delaying progression [8,9].

The limited advantage of combined treatment over mono-
therapy must, however, be balanced against higher side effects
and costs. The additional costs for one quality-adjusted life-
year gained using combined androgen blockade over orchiec-
tomy alone have been estimated to be $1million. Combined
androgen blockade is an option for patients with advanced
or metastatic PCa. It is, however, not the standard form of
androgen ablative therapy for primary application [8,9].

Antiandrogen Withdrawal Syndrome
and Secondary Hormonal Manipulations

Failure after initial hormonal treatment does not necessarily
mean treatment refractory disease progression. Secondary
hormonal manipulations are a safe and effective but short-
term option in patients with failure after primary hormonal
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therapy [10]. When anantiandrogen is a part of the treatment
regimen, discontinuation may result in the so-called antian-
drogen withdrawal syndrome, described for the first time by
Kelly and Scher in 1993. The incidence of this effect has been
reported to be 15-20% and it lasts for 5 months on average
[10]. Replacement of an initially given antiandrogen by an
alternative substance may also result in a PSA response. After
initial antiandrogen monotherapy, orchiectomy at the time of
failure of initial treatment may lead to a PSA response and
symptomatic improvement.

Second-line treatment with bicalutamide has been shown
to improve symptoms and decrease pain in patients without
prior antiandrogen therapy. A 50% PSA decrease has been
described after second-line treatment with nonsteroidal anti-
androgens in 14-50% of cases [10].

Responders to second-line hormonal treatment may be
expected to survive significantly longer than nonresponders.
Overall, however, it is still doubtful whether secondary hor-
monal manipulations do actually improve survival. However,
the suppression of testicular androgens should be continued
when the disease is hormone refractory, as withdrawal of
treatment may decrease chance of survival [10].

Additional Treatments

Estrogen therapy was first introduced for the treatment of
PCa as an alternative to bilateral orchiectomy; unfortunately,
the treatment was associated with a high risk of cardiovas-
cular complications (myocardial infarction, stroke, and pul-
monary embolism), thus, limiting its use. Interest in low-dose
estrogen therapy has renewed as a potential treatment that
suppresses testosterone and achieves high PSA response
rates, without decreasing the bone mineral density in patients
with androgen-independent disease [11].

Another approach is the addition of ketoconazole, an
inhibitor of steroid synthesis, following antiandrogen with-
drawal. In patients showing response following antiandrogen
withdrawal, the addition of ketoconazole increased the PSA
response rate from 11 to 27% [12]. However, ketoconazole is
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associated with a number of side effects, including gastroin-
testinal events, fatigue, and hepatotoxicity, and its use in PCa
remains investigational.

Neoadjuvant and Adjuvant Androgen
Deprivation Therapy to Radiotherapy

Data from prospective randomized trials supports the use of
adjuvant hormonal treatment after external beam radiother-
apy [13]. High-risk patients with locally advanced disease or
positive lymph nodes seem to benefit from immediate andro-
gen deprivation after external beam radiotherapy, whereas in
the earlier stages, the differences tend to diminish. The benefi-
cial effect of adjuvant hormonal therapy in the external beam
radiotherapy setting has been attributed to an elimination of
occult metastases and a potential additive effect by induction
of apoptosis [13]. However, the degree to which the observed
survival advantages may be attributed to hormonal therapy
alone is still unknown.

The role of neoadjuvant ADT to radiotherapy in patients
with high-risk disease is more controversial. The Radiation
Therapy Oncology Group (RTOG) 8610 trial was the first
major phase III randomized trial investigating the effect of
short-term neoadjuvant ADT to radiotherapy in patients with
locally advanced PCa. A significant overall survival benefit was
observed in patients who received radiotherapy plus neoadju-
vant Zoladex, followed by adjuvant antiandrogen therapy, when
compared with those who received radiotherapy alone [14].

Recently, Roach et al. demonstrated the long-term follow-
up results of the RTOG 8610 trial, and confirmed the impor-
tant clinical benefits of adding short-term neoadjuvant ADT
to radiotherapy in patients with locally advanced PCa [15].

Long-Term vs. Short-Term Adjuvant Androgen
Deprivation Therapy to Radiotherapy

The optimal duration of adjuvant ADT to RT remains under
question. In the RTOG 9202 study, where patients who
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received radiotherapy with neoadjuvant hormonal therapy
were randomized to receive goserelin (for 2 years) or no fur-
ther androgen deprivation, there was a significant improvement
in all the end points, except the overall survival with adjuvant
goserelin at 5- and 10-year follow-up [16]. However, in patients
who had PCa with a Gleason score of 8-10, goserelin was asso-
ciated with a significant improvement in the overall survival at
the 5-year follow-up.

The recently updated European Organization for Research
and Treatment of Cancer (EORTC) 22961 trial showed that
survival with 6-month adjuvant ADT seems to be shorter than
that with 3-year adjuvant ADT after RT for patients with
locally advanced PCa. Thus, neoadjuvant hormone therapy
seems beneficial in carefully selected patients. As the outcome
of neoadjuvant and adjuvant ADT to local treatment depends
on the stage of the cancer, more studies are warranted in order
to investigate the value of each of these therapies in patient
populations with different disease stages [17].

Intermittent Hormone Therapy (IHT)

Although the 2005 EAU guidelines described intermittent ther-
apy as investigational, this approach is being used in clinical
practice. IHT, in which on-treatment periods are alternated
with off-treatment periods, is increasingly being investigated
as an alternative to continuous hormone therapy. IHT treat-
ment aims to minimize the side effects, maintain or improve
the quality of life (QoL), and delay the progression to hor-
mone refractory prostate cancer. Several phase II trials have
demonstrated the feasibility of IHT. QoL was improved during
off-treatment periods, and treatment-related morbidity was
reduced. Moreover, IHT did not appear to negatively influ-
ence time-to-progression or survival. Well-designed phase 111
trials are currently ongoing, and preliminary results confirm
the benefits of IHT with respect to QoL and treatment-related
morbidity. One of these studies is a Portuguese study on 626
patients who received a 3-month induction course of hor-
monal therapy before being randomized to either intermit-
tent or continuous combined androgen blockade. This study
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recently reported that, after a median 51 months of follow-up,
there was no significant difference in the overall survival or
objective progression-free survival with intermittent therapy
versus continuous therapy [18]. Findings from this and other
studies will clarify whether this approach offers equivalent
survival to continuous CAB.

Hormone Refractory or Androgen
Independent PCa

This is a very heterogeneous disease including a variety of
different patient cohorts with significant different median
survivals. Androgen independence may be mediated through
mutations of the androgen receptor gene, but our understand-
ing of the mechanism of androgen independence still remains
incomplete.

The overall effect of continued testicular androgen sup-
pression in hormone refractory prostate cancer is minimal at
best. However, in the absence of prospective data, it seems
appropriate to view the modest potential benefits against the
minimal risk of treatment and continue androgen suppres-
sion indefinitely in these patients.

The lack of options available for the treatment of hormone-
resistant PCa presents a significant challenge to clinicians.
In the TAX237 chemotherapy trial, the median overall sur-
vival rates for patients treated with docetaxel every 3 week
was 18.9 months, when compared with 16.4 months for the
patients in the control arm [19]. The ongoing studies on new
drugs, such as satraplatin and ixabepilone, will define the role
of these agents for the second-line treatment of hormone
refractory prostate cancer.

Key Points

1. Androgen Deprivation Therapy (ADT) delays progres-
sion, prevents potentially catastrophic complications, and
effectively palliates symptoms, but does not prolong
survival, in prostate cancer (PCa).
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. In advanced PCa, all forms of castration, such as mono-
therapy (orchiectomy, LHRH, and DES), have equivalent
therapeutic efficacy.

. There is considerable evidence that ADT combined with
external beam radiation therapy improves overall survival,
cancer-specific survival, and arrest of disease progression,
although the optimal timing and duration of ADT in this
combination remain undefined.

. In advanced PCa, the addition of a nonsteroidal anti-
androgen to castration (Combined Androgen Blockade)
results in a small advantage in overall survival over castra-
tion alone, but is associated with increased adverse events,
reduced QoL, and high costs.

. Intermittent and “minimal” ADT should still be regarded
as experimental therapies.
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Chapter 4

Testicular Cancer

Daniel Rottke and Peter Albers

Introduction

In almost all cases, the first step in treatment of testis can-
cer is surgery, usually by inguinal orchidectomy. Histological
diagnosis is usually either seminomatous germ cell tumor
(Seminoma) or non-seminomatous germ cell tumor (NSGCT;
Non-seminoma). Clinical stage (CS) is then established with
cross-sectional imaging according to the American Joint
Committee on Cancer (AJCC) staging classification of tumor,
node, metastases (TNM) and serum tumor markers, such
as a-fetoprotein (AFP), f—human chorionic gonadotrophin
(BHCG) and Lactate dehydrogenase (LDH).

Table 4.1 reviews the TNM classification, and a description
of the clinical stages is presented in Table 4.2.

Stage I disease is confined to the testis, Stage II has varying
degrees of retroperitoneal nodal involvement depending on
the size (Stage II A, B, and C), and Stage III indicates supra-
diaphragmatic and visceral metastatic disease with varying
degrees of raised tumor markers. The use of tumor markers
in the TNM staging is unique to testis cancer.

In cases of primary metastatic disease, induction chemother-
apy is applied. The three main therapeutic agents in these cases
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TaBLE 4.1. Tumor nodes metastasis (TNM) classification

of testis cancer.

Primary tumor (T)

X
TO
Tis
T1

T2

T3

T4

The primary tumor cannot be assessed

There is no evidence of primary tumor

Carcinoma in situ (noninvasive cancer cells)

The tumor hasnotspread beyond the testicle and the epididymis.
Cancer cells are not found inside blood vessels or lymph ves-
sels next to the tumor. The cancer may have grown through the
inner layer surrounding the testicle (tunica albuginea) but not
the outer layer covering the testicle (tunica vaginalis)

Similar to T1 except that the cancer has spread to blood
vessels, lymphatic vessels, or the tunica vaginalis

The tumor invades the spermatic cord (which contains blood
vessels, lymphatic vessels, nerves, and the vas deferens)

The tumor invades the scrotum

Regional lymph nodes (N)

NX
NO
N1
N2

N3

Regional (nearby) lymph nodes cannot be assessed

No metastasis (spread) to regional lymph nodes is seen on X-rays
There is metastasis in at least one lymph node, but no lymph
node is larger than 2 cm (about 3/4 in.) in any dimension
There is metastasis in at least one lymph node that is larger
than 2 cm, but is not bigger than 5 cm (2 in.) in any dimension
There is metastasis to at least 1 lymph node that is larger
than 5 cm in any dimension

If the lymph nodes were taken out during surgery, there is a slightly
different classification

pNX
pNO
pN1

pN2

pN3

Regional (nearby) lymph nodes cannot be assessed

There is no metastasis to regional lymph nodes

There is metastasis (spread) to 1-5 lymph nodes, with no lymph
node larger than 2 cm (about %in.) across in greatest dimension
There is metastasis in at least one lymph node that is bigger
than 2 cm but not larger than 5 cm; OR metastasis to more
than 5 lymph nodes that aren’t bigger than 5 cm (1 in) across
(in greatest dimension); OR the cancer is growing out the
side of the lymph node

There is metastasis to at least one lymph node that is bigger
than 5 cm

Distant metastasis (M)

MX
MO

M1
Mla

M1b

Distant metastasis cannot be assessed

There is no distant metastasis (no spread to lymph nodes outside
the area of the tumor or other organs, such as the lungs)
Distant metastasis is present

The tumor has metastasized to distant lymph nodes or to
the lung

The tumor has metastasized to organs, such as liver, brain,
bone, and others
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TaBLE 4.2. Clinical stages of germ cell tumors (GCTs).

Clinical stages

Stage 0 pTis NO MO S0, SX
Stage 1
IA pT1 NO MO SO
1B pT2-4 NO MO SO
IS Every pT/TX  NO MO S1-3
Stage 11
ITA Every pT/TX N1 MO SO and S1
11B Every pT/TX N2 MO S0 and S1
11C Every pT/TX N3 MO SO and S1
Stage III
IITA Every pT/TX  Every N M1,Mla SO and S1
I11B Every pT/TX  N1-3 MO S2

Every pT/TX  Every N M1,Mla S2
11C Every pT/TX  Every N MO S3

Every pT/TX  Every N M1,Mla S3

Every pT/TX  Every N M1b Every S

Notes

SX: Marker studies not available or not performed

S0: Markers normal

S1:LDH < 1,5 x Norm and B-HCG (IU/1) <5,000 and AFP (ng/ml) <1,000
S2:LDH 1, 5-10 x Norm and B-HCG (IU/1) 5,000-50,000 and AFP (ng/ml)
1,000-10,000

S3: LDH > 10 x Norm and B-HCG (1U/1) >50,000 and AFP (ng/ml)
>10,000

are cisplatin, etoposide, and bleomycine, also known as BEP- or
PEB-regimen. This regimen is applied depending on the stage,
in seminoma CS IIC/III (3—4 cycles), marker-positive NSGCT
CS ITA/B, and NSGCT CS III. Depending on the International
Germ Cell Cancer Collaborative Group (IGCCCG) risk clas-
sification (Table 4.3),3 or 4 cycles of BEP are used. PEB is also
the standard chemotherapeutic regimen in the adjuvant treat-
ment of non-seminoma CS I with vascular invasion (2 cycles).
Prognostic factors strongly influence the decision for or against
adjuvant treatment in seminoma and NSGCT. With the help of
arisk-adapted approach, about 50% of patients with CS I testis
cancer may favor close surveillance, instead of immediate adju-
vant treatment. Several well-conducted trials have helped to
substantiate the management. Interestingly, surgical staging by
retroperitoneal lymph node dissection (RPLND) has become
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TaBLE 4.3.  Prognostic factors for advanced GCTs (clinical stage
IIC/IT) of the International Germ Cell Cancer Collaborative

Group (IGCCCQG).

Good prognosis (survival rate is 90%)

Non-seminoma

Low markers

Seminoma

Gonadal or retroperitoneal tumor and low markers
and no extrapulmonary organ metastases

AFP <1,000 ng/ml

and B-HCG <1,000 ng/ml (<5,000 IU/)

and LDH <1,5 x normal

Every localization of primary tumor and every
marker height and no extrapulmonary organ
metastases

Intermediate prognosis (survival rate is 80%)

Non-seminoma

Intermediate
markers

Seminoma

Gonadal or retroperitoneal tumor and intermediate
markers and no extrapulmonary organ metastases
AFP 1,000-10,000 ng/ml

or B-HCG 1,000-10,000 ng/ml (5,000-50,000 TU/T)
or LDH 1,5-10 x Normal

Every localization of primary tumor and every
marker height and extrapulmonary organ metasta-
ses (liver, CNS, bone, intestinum)

Poor prognosis (survival rate is 50%)

Non-seminoma

High markers

Gonadal or retroperitoneal tumor and extra-
pulmonary organ metastases or high marker
or mediastinal non-seminoma independent of
other risk factors

AFP>10,000 ng/ml

or B-HCG >10,000 ng/ml (>50,000 TU/T)

or LDH >10x Normal

an exception. Patients with NSGCT with high risk for occult
metastatic disease may favor adjuvant chemotherapy, and in
patients with seminoma, radiotherapy with reduced dosage
may be challenged by carboplatin monotherapy. Ifosfamide-
based regimens might be applied in second- or third-line sal-

vage therapy.

Medical Therapies in Testicular Cancer

The specific medical therapies used in testis cancer are
summarized in Table 4.4, and a general overview of the
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chemotherapeutic regimens commonly used is presented in
Table 4.5 A detailed description according to CS and histo-
logical type is discussed in the paragraph that follows.

Seminoma Clinical Stage [

About 15-20% of CS I seminoma patients have subclinical
metastatic disease, usually in the retroperitoneum, and will
relapse after orchidectomy alone. Tumor size >4 cm and rete
testis invasion have been recognized as risk factors for occult
metastatic disease. Patients with both the risk factors repre-
sent a high-risk group (recurrence rate of 32%) and should
receive adjuvant radiation of the paraaortic field or alterna-
tively single-agent carboplatin treatment. Low-risk patients
(none of the risk factors, recurrence rate <10% ) may be man-
aged by surveillance as the preferred treatment option. Nev-
ertheless, the cure rate in CS I seminoma patients is almost
100% and can be achieved with either strategy.

There seems to be no significant difference in the relapse
rate, the time to relapse, and the survival rate after a median of
4-year follow-up when compared with adjuvant treatment with
either radiation or one-cycle single-agent carboplatin; only the
patterns of relapse differ: more retroperitoneal lymph node
relapse with carboplatin vs. more pelvic lymph node relapse
with adjuvant irradiation. The ease of carboplatin administra-
tion and the potential reduction of the risk for contralateral
testis tumors might be a clinical advantage of carboplatin over
adjuvant radiotherapy. Two courses of adjuvant carboplatin
seem to further reduce the relapse rate to the order of 1-3%,
but further experience and long-term observations are needed.
Finally, all three treatment options for seminoma CS I result in
a different relapse rate (3—4% for irradiation or adjuvant car-
boplatin vs. 13-20% for surveillance), but there is a final cure
rate of nearly 100% of the first-line treatment approach.

Non-Seminoma Clinical Stage 1

Up to 30% of NSGCT patients with CS I disease have sub-
clinical metastases and will relapse if surveillance alone is
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applied after orchiectomy. The main predictor of relapse in CS
I NSGCT is the histopathological evidence of vascular inva-
sion by tumor cells. Patients with vascular invasion are recom-
mended to undergo adjuvant chemotherapy with 2 cycles of
cisplatin, etoposide, and bleomycin (PEB), and those without
vascular invasion are recommended to undergo surveillance.
Only if patients or doctors are not willing to accept the relevant
risk-adapted treatment or if there are conditions against the
risk-adapted treatment option, RPLND should be considered.
Finally, if properly performed, surveillance is also an option for
nonrisk stratified patients with NSGCT CS 1. Several studies
involving two courses of chemotherapy with PEB as primary
treatment for high-risk patients (having about 50% risk of
relapse) reported a relapse rate of only 2.7%, with very little
long-term toxicity. It is important to be aware of the risk of
slow-growing retroperitoneal teratomas after chemotherapy
and the risk of chemoresistant cancer relapse. One course of
PEB as adjuvant treatment has been tested in a randomized
fashion against surgery and further data on one-course PEB
have been prospectively gathered by the Swedish-Norwegian
Testis Cancer Group. Thus, one course of PEB currently is
under investigation vs. two courses PEB in a randomized trial.

Seminoma Clinical Stage 11 A/B
(Metastatic Disease)

Only for patients not willing to undergo radiotherapy in Stage
II B, chemotherapy with 3 cycles of PEB is considered as an
alternative. The standard treatment of Stage II A/B seminoma
is radiotherapy extended from the paraaortic region to the
ipsilateral iliac field (“hockey-stick”), including the metastatic
lymph nodes in Stage I1B.

Non-Seminoma Clinical Stage 11 A/B
(Metastatic Disease)

In all advanced cases of NSGCT, treatment should start with
initial chemotherapy, except for Stage II NSGCT disease with-
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out elevated tumor markers, which alternatively can be treated
with primary RPLND or surveillance. These rare cases of Stage
IIA/B without marker elevation may represent metastatic
differentiated teratoma.

Stage II A/B NSGCT with elevated markers should be
treated according to IGCCCG “good or intermediate prognosis”
NSGCT according to marker levels (3 or 4 cycles PEB for
good- and intermediate-prognosis patients, respectively,
followed by residual tumor resection). About 30% of patients
may not achieve a complete remission after chemotherapy and
will need a residual tumor resection.

Seminoma and Non-Seminoma Clinical Stage 11C/
IIT (Advanced Metastatic Disease)

Standard treatment for patients with a “good prognosis,”
according to the IGCCCG, consists of 3 cycles of PEB or,
where bleomycin is contraindicated, 4 cycles of PE. Equiva-
lent to the BEP regimen given for 5 days with EP 100 mg/
m? and cisplatin 20 mg/m? each day is the BEP regimen, with
etoposide 165 mg/m? applied during day 3 and cisplatin 50 mg/
m? during day 2. However, the 3-day regimen has increased
long-term toxicity with ototoxicity, peripheral neurotoxicity,
or Raynaud's syndrome when 4 cycles are applied; hence, the
original 5-day BEP regimen remains standard treatment for 4
cycles. Therapy should be given without reduction of the doses
in 22-day intervals; delaying the following chemotherapy cycle
is justified only in cases of neutropenic fever which is a very
rare event. Secondary prophylaxis with growth factors is rec-
ommended for the following cycles in these cases. Patients in
the “intermediate-prognosis” group, according to IGCCCG,
achieve a 5-year survival rate of about 80%. For these patients,
4 cycles of PEB are the standard treatment. This group may be
preferentially treated in prospective trials such as the EORTC
GU Group trial with PEB vs. PEB plus paclitaxel, as this group
represents patients with a generally less favorable progno-
sis. For patients with a “poor prognosis,” standard treatment
consists of 4 cycles of PEB. Four cycles of PEI/VIP (cisplatin,
etoposide, ifosfamide) are equally effective but more toxic, and
are not recommended as standard therapy. VIP (=PEI) may
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be preferred to BEP to avoid possible bleomycin-induced lung
injury in patients with compromised pulmonary function.

Restaging and Further Treatment

Re-evaluation of the tumor is performed by imaging investi-
gations and determining the tumor markers after two courses
of chemotherapy. If marker decline and stable or regressive
disease can be observed, chemotherapy will be completed
(3 or 4 cycles depending on the initial stage). In cases of marker
decline, but growing metastases, resection of the tumor is obliga-
tory after termination of induction therapy, unless in the cases
of emergency according to local tumor growth. If carcinoma or
immature teratoma is found in the operative specimen,2 adjuvant
cycles of conventionally dosed cisplatinum-based chemotherapy
may be given for those patients in whom resection was incom-
plete or with vital tumor >10% of resected tissues, or for those
who were classified as “poor prognosis.” In cases of marker-pos-
itive tumor progression during or after first-line chemotherapy,
salvage chemotherapy is given, if necessary, including surgery
and radiotherapy. Most recurrences after curative therapy will
occur in the first 2 years; consequently, surveillance should be
most frequent and intensive during this time. Late relapses can
occur beyond 5 years; annual follow-up for life may therefore
be advocated. After RPLND, relapse in the retroperitoneum is
rare, the most likely site of recurrence being the chest. The value
of chest X-ray has been recently questioned in the follow-up of
patients with disseminated disease after complete remission. CT
of the chest has a higher predictive value than chest X-ray. The
results of therapy are dependent on the bulk of disease; thus, an
intensive strategy to detect asymptomatic disease may be justifi-
able. However, most patients with late relapse may present with
symptoms or at least with rising markers.

Salvage Chemotherapy in Relapse/Refractory
Disease

In seminoma, cisplatin-based combination salvage chemo-
therapy will result in long-term remissions for about 50% of the
patients who relapse after first-line chemotherapy. Regimens
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of choice are: 4 cycles of PEI/VIP (cisplatin, etoposide,
ifosfamide) or 4 cycles of vinblastin, ifosfamide, cisplatin
(VeIP). Standard salvage treatment in NSGCT after first-line
chemotherapy consists of 4 cycles of PEI/VIP, achieving long-
term remissions in 15-40% of the patients, depending on
individual risk factors (location and histology of the primary
tumor, response to first line treatment, duration of remissions,
and level of AFP and BHCG at relapse).

Depending on the presence of adverse prognostic factors, the
results of salvage therapy after first-line cisplatin-based treat-
ment are unsatisfactory. High-dose regimens (mostly based on
etoposide and carboplatin) and dose intensification are justi-
fied approaches for patients with adverse prognostic factors
(e.g., progression during first-line treatment or early after first-
line). New agents such as paclitaxel, docetaxel, gemcitabine,
irinotecan, and oxaliplatin have been tested in the salvage
setting. Recently, paclitaxel and gemcitabine have shown to be
active in the treatment of refractory GCTs; both drugs are syn-
ergistic with cisplatin. Oxaliplatin seems to have activity even
in truly cisplatin-refractory patients. For patients with good
performance status and adequate bone-marrow function, com-
bination regimens of these new agents (e.g., gemcitabine plus
oxaliplatin) are currently recommended, as at least a small per-
centage of patients may again reach long-lasting remissions.
It is strongly recommended to treat recurrent patients in centers
with special expertise in salvage chemotherapy regimens.

Late Toxicity of Chemotherapy in Testis Cancer

The risk of a contralateral second testicular primary tumor is
dependent on the patient’s age and his exposure to chemo-
therapy (2-5% during the first 15 years). Patients with semi-
noma under 30 years have the highest risk, and older men with
NSGCT disease display a lower risk. The probability for the
development of testis cancer is much higher in the case of
biopsy-proven untreated Tis (Table 4.1) in the contralateral
testis (30-70% after 7-15 years). If a biopsy of the contralateral
testis has not been performed, regular examinations should be
carried out in patients with risk factors (testicular maldescent,
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atrophy of the remaining testicle, infertility). Cases of leu-
kemia after treatment with etoposide occur most frequently
during the first decade (cumulative dose etoposide <2 g: inci-
dence 0.6%,>2 g:incidence 2% ). Late effects including cardio-
vascular disease and metabolic syndrome should be actively
monitored and treated. Patients should be strongly encouraged
to stop smoking. In 15-25% of long-term survivors, late toxic-
ity effects including hypogonadism, nephrotoxicity, persistent
neurotoxicity, Raynaud’s phenomena, and ototoxicity may be
recognized and should be adequately treated. Monitoring of
LH, follicle-stimulating hormone, and testosterone, especially
in patients with sexual problems and those experiencing invol-
untary infertility, is important, as there is the risk of hypogo-
nadism (10-16%).

Key Points

1. Before the implementation of cisplatin, testis cancer cure
rate was around 5%. It is now 95%.

2. Seminoma CS I high-risk patients (tumor>4 cm and
rete testis invasion): adjuvant radiation of the paraaortic
field or alternatively single-agent carboplatin. Low-risk
patients: surveillance.

3. Non-seminoma patients CS I with vascular invasion (high
risk) are recommended to undergo adjuvant chemotherapy
with 2 cycles of cisplatin, etoposide, and bleomycin (PEB),
and patients without vascular invasion (low risk) are rec-
ommended to undergo surveillance.

4. Standard treatment of Stage II A/B seminoma: radiother-
apy extended from the paraaortic region to the ipsilateral
iliac field (“hockey-stick”), including the metastatic lymph
nodes in Stage IIB.

5. Patients with advanced testis cancer (Non-seminomas >
IIA and seminomas > Stage IIC) should be preferentially
treated in experienced urooncological centers. Delays in
appropriate therapy are associated with more extensive
disease resulting in more intensive treatment and lower
cure rates.
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Chapter 5

Penile Cancer

Giorgio Pizzocaro

Introduction

Although penile cancer is a rare disease, it is important to
appreciate that it is associated with high mortality, especially
if there is a delay in presentation, and the disease becomes
locally advanced or metastatic. Histologically, the commonest
tumor type is squamous cell carcinoma (SCC), which has an
incidence of approximately 1:100,000 men per year in devel-
oped countries. It shares similar etiology, natural history, and
drug responsivity with SCC of the head and neck, female
genitalia, and anal canal. HPV infection is the most common
etiologic factor, while circumcision prevents SCC of the penis
in nearly 100% of the cases. Usually, penile cancer arises on
the epithelium of the glans, sulcus, and inner prepuce, and is
classified according to the grade of differentiation into G1
(well differentiated), G2 (moderately differentiated), and G3
(poorly differentiated). The tumor nodes metastases (TNM)
system is used for staging purposes (Table 5.1): in situ (Cis),
exophytic (Ta), invading the lamina propria (T1), invading
corpora (T2), invading urethra (T3), and invading adjacent
structures (T4). SCC of the penis metastasizes mainly via the
lymphatics to the regional nodes: first to the inguinal, and
second to the pelvic nodes. Metastases to the higher nodes

G. Pizzocaro (D<)
Urologic Clinic 2nd, Milan University San Giuseppe Hospital, Milan,
Italy

LS. Shergill et al. (eds.), Medical Therapy in Urology, 63
DOI 10.1007/978-1-84882-704-2_5,
© Springer-Verlag London Limited 2010
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TaBLE 5.1. 2002 tumor node metastasis (TNM) classification
for penile cancer.

T — Primary tumor
Tx Primary tumor cannot be assessed
TO No evidence of primary tumor
Tis Carcinoma in situ
Ta Noninvasive verrucous carcinoma
T1 Tumor invades subepithelial connective tissue
T2 Tumor invades corpus spongiosum or cavernosum
T3 Tumor invades urethra or prostate
T4 Tumor invades other adjacent structures
N - Regional lymph nodes
Nx Regional lymph nodes cannot be assessed
NO No evidence of lymph node metastasis
N1 Metastasis in a single inguinal lymph node
N2 Metastasis in multiple or bilateral superficial lymph nodes
N3 Metastasis in deep inguinal or pelvic lymph nodes, unilateral
or bilateral
M- Distant metastases
Mzx Distant metastases cannot be assessed
MO No evidence of distant metastases
M1 Distant metastases

(para-aortic, mediastinal, and supraclavicular) are exceptionally
rare, and distant spread to lung, bones, and liver is only occa-
sional. Regarding treatment for early-stage disease, several
attempts have been made to avoid penile amputation, with
radiotherapy a few decades ago, and more recently, with laser
and conservative surgery. Nevertheless, penile amputation
cannot be avoided in patients with documented corporal cav-
ernosa invasion, while those with corpus spongiosus invasion
may be cured with glansectomy and penile resurfacing. Only
patients with no more than one intranodal metastasis can be
cured with surgery alone. Radical inguinal lymphadenectomy
is performed, and the procedure should include the following
anatomical landmarks: inguinal ligament, adductor muscle,
sartorius, and the floor of the dissection should be the femo-
ral vessels. In patients with more advanced disease, adjuvant
radiotherapy was performed with severe and dangerous side
effects. For the last 25 years, adjuvant chemotherapy for
patients following radical lymphadenectomy for lymph node
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metastases, and neoadjuvant chemotherapy in patients with
fixed or relapsed metastatic nodes, has provided cure in a
significantly increasing population of patients with advanced
disease. Adjuvant and neoadjuvant chemotherapy, combined
with radical surgery, is of paramount importance today to
cure patients with metastatic SCC of the penis.

Medical Therapies in Penile Cancer

SCC of the penis is only a moderately chemo-responsive cancer.
Bleomycin, methotrexate, and cisplatin (BMP) have been clin-
ically tested as single agents first, and then in a combination
(multi-drug) schedule [1, 2]. Other combination chemotherapy
regimens evaluated to date include Vincristine, Bleomycin
and Methotrexate (VBM) [3, 4] and Cisplatin/5-Fluorouracil
(PF) [4]. Recently, taxanes have been added to PF, and shown
promising results [5-8]. An overview of the medical therapies
(chemotherapy) used in penile cancer is presented in Table 5.2,
and below is an overview of the current status of the use of
chemotherapy in this disease.

Single-Agent Chemotherapy

BMP were tested sequentially at Memorial Sloan Kettering
Cancer Center in New York, USA [1]. In the first series of 14
patients treated with bleomycin, three objective responses
were obtained at the cost of severe lung toxicities. Responses
were achieved only in patients with nodal metastases. Meth-
otrexate, at the dosage of either 250 mg/m? every 2-4 weeks
or 30-40 mg/m? weekly, was given to 13 consecutive patients.
One complete and seven partial responses were achieved at
the cost of severe granulocytopenia in two patients. Cisplatin
was administered at the dose of 70-120 mg/m? every 3 weeks
in these pretreated patients, and 3 of 12 evaluable patients
achieved an objective response, with one complete remission.
All the responders were patients previously treated with bleo-
mycin or methotrexate.
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Combination Chemotherapy

Using standard combination chemotherapy principles, three
drugs were used in combination to treat 14 patients with locally
advanced or metastatic penile cancer. These drugs were 200 mg/
m? methotrexate on days 1, 8, and 15 with leucovarin rescue,
20 mg/ m? cisplatin and 10 mg/m? bleomycine on days 2-5. A
72% response rate was reported: two complete responses (one of
24+ months duration and the other of only 6 months) and eight
partial remissions for an average 6 month duration, at the cost of
severe toxicities, such as myelosuppression, neurotoxicity, neph-
rotoxicity,and pulmonary fibrosis, in most cases. Notwithstanding
a negative confirmatory study by South West Oncology Group
(SWOG) on 40 evaluable patients with only 32% objective
responders, and 11% treatment-related mortality and 17% life-
threatening toxicity in the remaining patients, BMP has remained
the standard treatment for advanced penile cancer since 2006.

Adjuvant Chemotherapy

The interesting outcomes achieved with a combination of low-
dose VBM in advanced squamous cell head and neck cancer
encouraged Pizzocaro and Piva to use this combination ther-
apy in patients with metastatic SCC of the penis [4], using the
following schedule: Vincristine (1 mg intravenously on day 1),
Bleomycin (15 mg intramuscularly 6 and 24 h after vincristine),
and Methotrexate (30 mg orally on day 3). This regimen was
repeated weekly for 12 weeks. In elderly patients and in patients
with chronic bronchitis, only the first dose of bleomycin was
administered, and methotrexate was administered on day 2.
The first five patients with fixed inguinal nodes and the
12 patients with radically resected inguinal node metastases
were treated with either primary or adjuvant VBM chemo-
therapy. Three of the five patients with unresectable inguinal
metastases achieved partial remission and could undergo sur-
gery. Only one of the 12 patients who received adjuvant VBM
relapsed after a median follow-up of 42 months. Updated
results reported four relapses out of 25 patients treated with
adjuvant VBM for radically resected nodal metastases in the
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period 1979-1990. Treatment was generally well tolerated,
although fever, lung fibrosis, and skin hyperpigmentation
were seen [4]. These findings compared favorably with a pre-
vious series (1964-1978) of 31 patients submitted to radical
inguino-pelvic lymph-node dissection alone, whose S-year
disease-free survival was only 37%, as against 84 % in the last
25 patients treated with adjuvant VBM.

A more accurate analysis of these two series allowed the
identification of some risk factors in patients with metastatic
nodes. In the first series of 31 patients who did not receive
adjuvant chemotherapy, only the involvement of a single
node was associated with good prognosis, whereas in the
series of 25 patients treated subsequently with adjuvant VBM
in the period 1979-1990, only bilaterality of metastases and
pelvic nodes involvement remained significantly associated
with poor prognosis (p=0.006). None of the patients who had
a single intranodal metastasis suffered relapse, regardless of
the postoperative treatment (category pN1).

Starting from 1991, we administered three courses of adjuvant
PF in patients with more than one nodal metastases: categories
pN2-3 [4]. Chemotherapy was administered for five consecu-
tive days with premedication with corticosteroids on day 1 and
antiemetics for 5 consecutive days during a 2 l. intravenous con-
tinuous infusion of half saline and 2.5% glucose with 100 mg/m?
cisplatin divided into two doses on days 1 and 2, and 1,000 mg/
m? daily continuous infusion of 5-FU on days 2-5. As of the year
2000, only two out of the 30 treated patients relapsed (6.7%).

In summary and according to the European Association of
Urology (EAU) guidelines, adjuvant chemotherapy (two or
three courses of PF) is indicated in patients with > 1 intran-
odal metastasis (pN2 pN3) after radical lymphadenectomy, as
survival is improved [5].

Neoadjuvant Chemotherapy
for Fixed Inguinal Nodes

Between 1979 and 1990, 16 consecutive patients with fixed
nodal metastases from SCC of the penis were treated with
neoadjuvant chemotherapy at the National Cancer Institute
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in Milan [4]. The first 13 patients received 12 weekly courses
of VBM combination chemotherapy. Seven of these 13
patients achieved a partial remission and underwent surgery.
Only five could be resected radically. Two of the five radi-
cally resected patients were alive and disease-free after S and
13 years, for a total 15% disease-free survival with VBM neo-
adjuvant chemotherapy [4]. Of the six patients treated with
PF (three previously pretreated with VBM and three with
chronic bronchitis and chemotherapy-naive), five achieved a
partial remission and underwent surgery, which was radical
in four patients. Three of the four radically resected patients
were alive and disease-free after 3, 8, and 10 years.

During the decade 1990-1999, 25 consecutive patients with
fixed, ulcerated, or relapsed nodal metastases were treated
with four courses of neoadjuvant PF: 22 (88%) could undergo
radical surgery and 10 (40%) are long-term survivors, con-
firming the above mentioned results. Recently, Joerger et al.
[6] reported major tumor regression after paclitaxel and car-
boplatin polychemotherapy in a patient with advanced penile
cancer, and Hitt et al. demonstrated the superiority of cis-
platin, 5-FU, and paclitaxel over PF alone in a randomized
study on SCC of the head and neck [7]. Therefore, in 2004,
we started to add 120 mg/m? Paclitaxel to the PF combina-
tion chemotherapy in advanced penile cancer — TPF regimen
[8]. Corticosteroids, antihistamines, and H2 antagonist were
administered before starting paclitaxel, which was diluted
in 500 mL of 5% glucose. Antiemetic drugs and glutathione
were administered before cisplatin, which was preceded and
followed by hydration with 1 1. half saline in 2.5% glucose
containing 20 mEq potassium chloride (KCI) and 10 mEq
magnesium sulfate (MgSO,). Also, 1,000 mg of 5-FU was
diluted in 2 1. of half saline in 2.5% glucose daily and adminis-
tered as an intravenous continuous infusion for four consecu-
tive days. Patients were monitored twice a week for possible
side effects of chemotherapy. Courses were repeated every
3 week, with the first response evaluation after two courses.
Five out of the first six patients were responsive to the first
two courses of TPF chemotherapy. Two patients completed
the four planned courses, underwent postchemotherapy
surgery, and only fibrosis-necrosis was found; they are alive,
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as well as disease-free for over 3 years. One patient underwent
surgery after two courses on account of intolerance (severe
nausea and vomiting) to TPF chemotherapy. Less than 20%
active tumor was found within a huge necrotic inguinal mass.
The patient refused further chemotherapy and has been disease-
free for over 4 years. The last two patients had a clinically
apparent complete remission, refused surgery, did not present
at follow-up, and died of recurrent, rapidly progressing disease
4 and 10 months later.

Bermayo et al.[9] at MD Anderson Cancer Center achieved
two pathological complete remission out of two patients
treated with 4-5 courses of paclitaxel carboplatin and other
three pathological complete remission out of five patients
treated with paclitaxel, iphosfamide, and cisplatin, while all
the three patients treated with BMP chemotherapy died of
the disease and suffered severe toxicity.

Even though there are few reports in the literature on
patients treated with paclitaxel, it appears that adding pacli-
taxel to carboplatin or to PF may improve the results of PF
alone in metastatic disease. Postchemotherapy surgery has
been considered mandatory by all authors [6, 8, 9]. BMP che-
motherapy, on the contrary, is a poorly active and very toxic
treatment, which is to be abandoned in current practice [10].
In summary, as per the EAU guidelines, neo-adjuvant chemo-
therapy is strongly recommended in patients with unresect-
able or recurrent lymph node metastases [5].

Key Points

1. SCC of the penis is a loco-regional invasive disease. Distant
metastases, resulting from both extraregional lymph nodes
(retroperitoneum and above) or hematogenous spread are
exceptionally rare.

2. Primary radical surgery in advanced disease is both muti-
lating and followed by frequent relapses.

3. Radiotherapy is followed by frequent complications and
cannot cure advanced lymph node metastases.

4. Following the concept that SCC of the head and neck,
penis, female genitalia, and anal canal have the same histology,
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natural history, clinical behavior, and responsiveness to
chemotherapy, the treatment of these types of cancers with
the same conceptual philosophy seems justified.

. Introduction of the same chemotherapy schedules that had

documented activity in SCC of the head and neck, made it
possible to significantly improve the cure rate of penile cancer
patients in both the adjuvant and neoadjuvant setting.
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Chapter 6

LUTS/Benign Prostatic
Hyperplasia

Katie Moore and Jay Khastgir

Introduction

Terminology

As the terminology in Benign Prostatic Hyperplasia (BPH) can
be very confusing, there has been a recent drive to correctly
define the terms in this field of urology (Table 6.1). For the
purposes of this chapter, we will refer to lower urinary tract symp-
toms (LUTS) resulting from benign prostate enlargement (BPE)
suggestive of BPH, as LUTS/BPH. Importantly, the previously
used term “prostatism” is outdated, nonspecific, and should not
be used for such patients any more.

Anatomy, Physiology, and Pathology
of Prostate Relevant to LUTS/BPH

The prostate gland sits at the base of the bladder and is com-
posed of epithelial and stromal elements. The epithelial com-
ponent is composed of organized acinar glands which make
up a ductal system that drains into the urethra. The fibromus-
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TaBLE 6.1. Current terminology in benign prostate disease.
Term Description Definition
LUTS Lower urinary Non-specific term for symptoms which

tract symptoms

may be attributable to lower urinary
tract dysfunction. The two main groups
of LUTS are Storage LUTS (previously
called irritative symptoms) and Voiding
LUTS (previously called obstructive
symptoms)

BPH Benign prostatic  Histological basis for a diagnosis of BPE
hyperplasia leading to BOO that results in LUTS

BOO  Bladder outflow Urodynamically proven obstruction to
obstruction passage of urine

BPE Benign prostate  The clinical finding of an enlarged prostate,
enlargement assumed to be due to BPH

BPO Benign prostatic BOO caused by BPE
obstruction

OAB Overactive Symptom syndrome of urgency, with or
bladder without urgency incontinence, usually

accompanied by urinary frequency and
nocturia

cular stromal element is composed of smooth muscle that
interacts with the epithelial component. Morphologically, the
prostate is divided into distinct zones, namely, transition zone
(5%), central zone (25%), peripheral zone (70%), and anterior
fibromuscular stroma (<1%). The transition zone is the site of
the development of BPH. Proliferation of the prostatic tissue
causes BOO, which usually manifests clinically as LUTS, OAB,
incomplete bladder emptying, and occasionally as acute urinary
retention (AUR).

There is a static and dynamic component to the develop-
ment of BOO from LUTS/BPH. The static component is
mediated by the volume effect of BPH. There is an increase
in epithelial and stromal cell numbers (hyperplasia) in the
periurethral area of the prostate. The increase in prostate
cell number could reflect either proliferation of stromal and
epithelial cells, impairment of programmed cell death, or both.
In early BPH, cell proliferation occurs rapidly. In the later
stages, cell proliferation slows down, and there is impairment
of apoptosis (androgens and estrogens actively inhibit cell
death). In the dynamic component, prostatic smooth muscle
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constriction is mediated by ol-adrenoreceptors. Smooth mus-
cle accounts for approximately 40% of the area density of the
hyperplastic prostate and contracts following administration of
o adrenergic agonists. This effect is the rationale for o blocker
treatment in symptomatic LUTS/BPH causing BOO.

Dihydrotestosterone (DHT) is the main intracellular andro-
gen involved in the regulation of prostatic growth. It is formed
by the action of the enzyme So reductase on testosterone.
Testosterone diffuses into the prostate stromal and epithelial
cells. In the epithelial cells, it binds directly to the androgen
receptor. In the prostate stromal cells, a small proportion binds
directly to the androgen receptor, but the majority binds to
5o reductase on the nuclear membrane, is converted to DHT,
and then binds (with a greater affinity and therefore, a greater
potency than testosterone) to the androgen receptor in the
stromal cells. The androgen receptor/testosterone or androgen
receptor/DHT complex then binds to specific binding sites in
the nucleus, inducing transcription of androgen dependant
genes and triggering a sequence of events to take place in the
cell that eventually lead to cell replication. There are two iso-
forms of Sa reductase, type I found outside the prostate and
type II found on the nuclear membrane of prostatic stromal
cells but not prostatic epithelial cells.

Importantly, the severity of symptoms and bother (affect
on quality of life) directs the need for treatment. Those with
moderate to severe symptoms and high bother score need
some form of therapy. After assessment of the patients includ-
ing symptoms score, digital rectal examination and flow rates,
medical therapy can be initiated. This usually takes the form
of an alpha blocker (AB) or a 5o reductase inhibitor (SARI).
Recent data has also suggested the additional and safe use
of anticholinergic (Ach) medication for overactive bladder
(OAB) symptoms.

Assessment of LUTS/BPH Relevant to Medical
Management

Several authorities worldwide have developed guidelines on
the assessment, therapy, and follow-up of men suffering from
LUTS/BPH (Fig. 6.1). The important aspects of the assessment
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which are relevant to medical management are now discussed.
First, it is important to exclude other causes of LUTS such
as prostate cancer, urinary tract stones, urethral stricture, and
bladder cancer, through a detailed assessment (Fig. 6.1). Once
it is established that LUTS are resulting from BPE sug-
gestive of BPH (LUTS/BPH), symptom severity should be
established. This can be objectively assessed using validated
questionnaires such as the International Prostate Symp-
tom Score (IPSS), which also includes a quality of life score
(Table 6.2). The IPSS is not only useful in initial stratifica-
tion of symptoms (mild, moderate, or severe), but can be used
to assess response to medical therapies. Generally, a 2-point
improvement is regarded as clinically meaningful to patients
[1]. Other important objective indicators of BOO and fac-
tors that can be used clinically to assess response to medical
treatments include maximum urinary flow rate (Qmax), post
void residual volume (PVR), prostate volume, and prostate
specific antigen (PSA).

Finally, risk factors for the clinical progression of LUTS/
BPH should be identified, namely prostate volume (>30 mL)
and PSA (1.4 ng/mL). Clinical progression of LUTS/BPH can
be defined as worsening of symptom score, above baseline, of
>4 points, acute urinary retention, urinary incontinence, renal
insufficiency, or recurrent urinary tract infection [2].

Medical Therapies in LUTS/BPH

Several important randomized, placebo-controlled multi-
centre trials have provided useful information on the effects
of medical treatment for LUTS/BPH. Medical treatments are
summarized in Table 6.3, and include o-blockers (AB), 5o
reductase inhibitors (SARI), as well as ACh medication.

o Blockers
Randomized, placebo-controlled multicentre trials have

shown that AB demonstrate an early onset of action and
lasting improvement in both symptom score and flow rates.
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AB are generally safe, with a relatively low incidence of side
effects [3]. Tamsulosin is an ol A selective antagonist with a
rapid onset of action. Studies show that significant improve-
ments in symptom scores and maximum flow rate are seen
after 1 week of tamsulosin therapy and the efficacy is main-
tained for at least 5 years. Dizziness and abnormal ejaculation
are the main adverse effects, but tamsulosin is generally well
tolerated and widely prescribed [1].

A placebo-controlled, randomized trial of alfuzosin showed
significant improvement in IPSS and flow rates. After 3 months,
there was a 40% reduction in symptom score with alfuzosin
when compared with a 28% reduction in the placebo arm
(p=0.002). In patients with a mean maximum flow rate of
<10 mL/s, alfuzosin increased the flow rate by 2.3 mL/s (24.5%)
when compared with 1.4 mL/s (15%) in the placebo group.
Alfuzosin has also been shown to decrease the incidence of
AUR in a placebo-controlled study of men with BPH [4].

So. Reductase Inhibitors

Finasteride selectively inhibits the enzyme So reductase Type
I, reducing prostate volume by approximately 20% and result-
ing in well-maintained improvements in symptom scores and
flow rates; however, the effects can take 3—6 months to become
apparent. A systematic review of finasteride 5 mg OD had data
on 15,000 men from 19 placebo-controlled trials over 3 months
to 4 years. Over 18 months to 4 years, the systematic review
reported an improvement of 5-6 points in symptom score and
2 mL/s in the maximum urinary flow rate. All cause discontinu-
ations were 13% at one year and 34% at 4 years [5]. Data from
the PLESS study showed a substantial reduction in the risk of
urinary retention [6]. In this 4-year follow-up study of the men
on finasteride, 47 of 1,471 (3% ) went into retention when com-
pared with 99 of 1,404 men (7% ) on placebo. This represents a
43% relative risk reduction in the finasteride group. McConnell
et al. demonstrated a 55-57% reduction in AUR and similar
reduction rates in the need for surgery in men on finasteride.
Side effects are rare with finasteride, but reduced libido and
erectile dysfunction occur in 3-5%. After 612 months of treat-
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ment with finasteride, serum PSA concentrations are reduced
by approximately 50%, and therefore,serum PSA levels in men
on finasteride should be doubled and then the usual cut-off
levels apply. Interestingly, although not related to LUTS/BPH
directly, in the Prostate Cancer Prevention Trial, more than
18,000 men were randomized to finasteride or placebo over
a 7-year period [7]. There was a lower incidence of prostate
cancer on prostate biopsy in the finasteride group, but higher
grade tumors were more common in the finasteride group.

Dutasteride is another SARI, but this drug inhibits both 5o
reductase Type I and Type II, resulting in greater suppression
of DHT than finasteride. In the first large, multicenter trial of
dutasteride, the drug was shown to reduce plasma levels of
DHT by 90% when compared with 70% in finasteride. In an
analysis of 4,000 patients over 2 years, dutasteride improved
the flow rate and reduced the symptom scores at a similar
rate to finasteride. Prostate size reduction of 20-25% was also
similar to that achieved with finasteride. Overall, dutasteride
produced a 57% reduction in the risk of AUR and a 48%
reduction in the need for BPH surgery [8].

Combination Therapy — o Blockers
and 5a Reductase Inhibitors

Several studies have investigated the use of combination ther-
apy with both AB and 5ARI. Until recently, large, random-
ized, placebo-controlled studies failed to show any significant
difference when finasteride was added to either terazosin,
alfuzosin, or doxazosin. In the Veterans Affairs Combination
Therapy Study, 1,200 men were randomized to placebo, finas-
teride, terazosin, or a combination of terazosin and finasteride.
When compared with the placebo, at one-year follow-up, fina-
seride had reduced the symptom score by an average of three
points, while terazosin alone or combined with finasteride had
reduced the symptom score by an average of six [9]. Similar
results were obtained in the Prospective European Doxazosin
and Combination Therapy (PREDICT) study, where 1,000
men were randomized to placebo, finasteride, doxazosin,
or a combination of the latter two [10]. In the ALFIN study
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(Alfuzosin, Finasteride, and combination in the treatment of
BPH), 1,000 men were randomized to alfuzosin, finasteride, or
a combination. At 6 months, the improvement in IPSS was not
significantly different in the alfuzosin group, when compared
with the combination group. The downfall of these studies was
that prostate size was below the 40 mL cut-off that finasteride
had been shown to show significant improvement. Also, the
follow-up period was for 1 year only.

However, the Medical Therapy of Prostatic Symptoms
(MTOPS) Study, a multicentre, randomized, placebo-con-
trolled double-blind study with 3,047 men, showed that the
combination of doxazosin and finasteride was more effective
than monotherapy in preventing progression of BPH and
improving LUTS and urinary flow. Progression of BPH was
defined as worsening of symptom score by four or more, or
complications such as UTI or AUR. Doxazosin (39%) and
finasteride (34%) produced similar reductions in the risk of
progression, when compared with the placebo, whereas com-
bination therapy produced a much more significant reduction
(67%) in the long term. When comparing each individual arm,
finasteride and combination therapy were equally effective in
preventing acute urinary retention, whereas doxazosin post-
poned the time to occurrence of AUR. Similarly, finasteride
and combination therapy significantly reduced the occur-
rence of an invasive procedure, whereas doxazosin delayed
the occurrence of an invasive procedure. Prostate volume
increased in the placebo and doxazosin groups by an average
of 4.5% per annum, while in the finasteride group, there was
a mean reduction of 13% and 16% in the dual therapy group.
Combination therapy was shown to be well tolerated in the
average man. Emphasis was placed on the fact that combina-
tion therapy had beneficial effects over the long term [2].

Combination Therapy — o Blockers
and ACh Medication

A significant number of patients experience OAB symptoms
as part of LUTS/BPH. As such, the TIMES study (tolterodine
and tamsulosin in men with LUTS including OAB) was
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conducted, in which 879 patients with mixed (storage and
voiding) LUTS were randomized to receiving placebo, tamsu-
losin alone, extended-release tolterodine alone, or tolterodine
and tamsulosin in combination [11]. This trial demonstrated
that combination treatment with the AB and ACh was signifi-
cantly more effective than placebo or monotherapy alone.
At 12 weeks, 80% of the patients receiving combination
therapy reported a treatment benefit, when compared with
62% of those receiving placebo (p <0.001). The single treat-
ments were not significantly more effective than placebo,
with only 71% of patients taking tamsulosin, and 65% of
those taking tolterodine reporting an improvement in symp-
toms. Subsequently, further analysis of this data with regard
to daytime and nocturnal micturition related to urgency
episodes and their severity, and to measures of quality of
life, confirmed that patients on combination therapy had
a significantly better outcome than those taking any of the
monotherapies [12].

Management Algorithm for Medical Treatment
of LUTS/BPH

The main aim of medical therapy in LUTS/BPH is to improve
bothersome LUTS, restore an acceptable quality of life, and to
identify patients at risk of disease progression in order to avoid
an unfavorable outcome, such as acute urinary retention. As
such, the algorithm in Fig. 6.1 is used for the medical therapy
of LUTS/BPH, and is adapted from the British Association of
Urological Surgeons (BAUS) algorithm for the management
of LUTS in primary care [13]. AB are used to improve symp-
toms per se, especially if they are moderate/severe or bother-
some, affecting quality of life. Preventative treatment, in the
form of SARI, should be started as early as possible in patients
with risk factors for clinical progression (PSA>1.4 or Prostate
volume >30 mL). Combination treatment (AB and 5ARI) is
recommended in those symptomatic patients at risk for clini-
cal progression, and finally, combination therapy (ACh and
AB) can be reserved for patients who have troublesome OAB
symptoms as well as LUTS/BPH (Fig. 6.1).
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Key Points

1. Medical therapy is an established treatment for men with
symptoms of LUTS/BPH.

2. a-blockers rapidly improve BPH-related symptoms and
urinary flow rates, but can cause postural hypotension
and dizziness.

3. 5o Reductatse Inhibitors shrink the prostate by approxi-
mately 20%, increasing flow rate and decreasing BPH pro-
gression.

4. Combination therapy of o-blockers and 5o. Reductatse
Inhibitors is clinically effective and beneficial, when com-
pared with monotherapy, especially in those at risk of clin-
ical progression, but it may be associated with a higher risk
of adverse events.

5. Combination therapy of a-blockers and Anti-cholinergic
medication is significantly more effective than placebo or
monotherapy alone, especially in patients with overactive
bladder symptoms.
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Chapter 7

Overactive Bladder
and Incontinence

Vinay Kalsi, Abdul Chowdhury, and Kim Mammen

Introduction

Urinary incontinence (UI) is defined by the International
Continence Society as “a complaint of any involuntary loss of
urine.” It is an extremely common condition with a suggested
prevalence of more than one in three adults over the age of
40 years, having clinically significant symptoms. The condition
worsens with increasing age, causing significant distress, besides
having a negative impact on the patients’ quality of life through
a loss of dignity and an imposition of limitations on lifestyles.
Despite this, UI is very much under-reported because of the
perceived antisocial and embarrassing nature of this complaint.
This may have considerable financial implications, and The
Continence Foundation has estimated a total cost of more
than £420 million for the United Kingdom (UK) (approximately
1/120th of the total expenditure of the NHS).

Classification and Terminology

Recently, there has been an active attempt to accurately define
the various terms related to UI (Table 7.1). This is important as
it helps to diagnose a particular condition, and also leads to
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TasLE 7.1. Definitions of terminology in overactive bladder and
urinary incontinence.

Overactive bladder A symptom syndrome of urgency

syndrome with or without incontinence usually
accompanied by urinary frequency and
nocturia, in the absence of pathological
(e.g., UTTL, Stones, Bladder tumor) and
metabolic factors (e.g., diabetes)

Urgency A sudden and compelling desire to
pass urine that cannot be deferred

Urge urinary incontinence Involuntary leakage of urine accom-

(uurn panied by or immediately preceded by
urgency. Usually represents a severe
form of overactive bladder syndrome

Stress urinary incontinence  Involuntary leakage of urine on effort
(SUI) or exertion, or on coughing or sneezing

Mixed urinary incontinence  Involuntary leakage of urine associated
with urgency and also with exertion,
effort, sneezing, and coughing

Mixed

Symptoms
(OAB Dry)

SUI

OAB
Symptoms

SUI = Stress Urinary Incontinence

OAB = Overactive Bladder

Ficure 7.1. Complex inter-relationship between overactive bald-
der (OAB), Urge Urinary Incontinence (UUI) and Stress Urinary
Incontinence (SUT).
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effective and appropriate treatment, as well as improved
communication between various health care providers and
researchers. Figure 7.1 explains the complex interrelationship
between overactive bladder (OAB), urge urinary incontinence
(UUI), and stress urinary incontinence (SUI).

Anatomy and Physiology of Bladder Dysfunction

The medical therapies commonly used in the management
of OAB are typically competitive antimuscarinic receptor
antagonists. As such, they are commonly termed anticholinergic
(ACh) drugs. Although there are five types of muscarinic
receptors throughout the human body (M1-M5), the detru-
sor muscle contains only M2 and M3 subtypes. M2 accounts
for 70-80% of the receptors, but it is the remaining 20-30%
of M3 receptors that seem to be the functional receptors
involved in inducing a detrusor contraction. Importantly, with
regard to the potential side effects, clinically relevant musca-
rinic receptors are present in the salivary glands (M1, M3),
central nervous system, (M1, M2), the eye (M3, M5), and the
heart (M2).

Clinical Assessment

The basic assessment of patients requires a history, thorough
physical examination, and appropriate investigations, with
the following aims of assessment:

1. Isincontinence long-standing or transient? This is because
transient UI may be related to a treatable isolated event

2. Is there any underlying medical condition that may be
causing the incontinence? Clearly, standard medical man-
agement will be futile, if there is an underlying treatable
cause

3. Is there any voiding dysfunction causing overflow inconti-
nence? This may suggest a complex clinical problem, which
may not be treatable solely with medical management

4. Is this stress or urgency incontinence, and if there are
mixed symptoms, which is the most distressing symptom?
The most distressing symptoms are usually dealt with first
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5. What is the effect on Quality of life? Clearly, improvement
in quality of life is one of the most important aims of medical
management

Conservative Management

For OAB,UUI,and SUI, certain preventative lifestyle changes
are recommended. These include modifying low or high
fluid intake, weight loss, especially if body mass index is >30,
reduction in smoking, caffeine, and alcohol intake, ensuring
a balanced diet, and avoiding constipation, as chronic strain-
ing while passing stool may be a risk factor for pelvic organ
prolapse and UI. Finally, bladder training (also described as
bladder re-training, bladder drill, bladder re-education, bladder
discipline) lasting for a minimum of 6 weeks should be offered
as first-line treatment to women with OAB, UUI, and mixed
UL Bladder training involves actively teaching the patient
distraction techniques, timed voiding, and suppressing the
urge to void, in an attempt to increase the interval between
the desire to void and the actual void, as well as increasing the
volume voided. There is good evidence that bladder training
is an effective treatment for OAB, UUI, and mixed UI, with
few adverse effects and low relapse rates [1].

Medical Therapies in Overactive Bladder and
Incontinence

Antimuscarinic (Anticholinergic) Therapies

The medical therapies commonly used in the first-line
management of OAB are competitive antimuscarinic
receptor antagonists (Table 7.2), also termed ACh drugs. The
detrusor muscle contains only M2 and M3 receptors, with
the M3 receptors seeming to be the functionally important
subtype. ACh do not inhibit the normal voiding phase of the
micturition cycle, but reduce the ability of bladder muscle to
contract, and in addition, alter bladder sensation and blad-
der capacity. Clinically, this manifests as reduced episodes
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of frequency, less incontinence, and increased voided volume.
Data from several meta-analyses confirm these clinical
observations.

In the first of these reports in 2005, data from 32 Ran-
domised Controlled Trials (RCTs) consisting of almost 7,000
patients showed that ACh drugs decreased leaks, decreased
voids, and increased cystometric capacity, in comparison to
placebo; findings which were all statistically significant [2].
The main criticism, however, was that the outcomes reported
(less leaks, less voids, and increased cystometric capac-
ity) were not likely to be clinically relevant to patients. For
example, even though statistically significant, a reduction of
voiding episodes from 12 (placebo) to 10 (ACh drugs) may
not actually denote a clinically significant difference for the
patient. Furthermore, health-related quality of life (HRQL)
was not included, and the ACh were all considered together,
rather than individually.

Subsequently, in 2005, a systematic review and meta-
analysis was published, evaluating the tolerability, safety,
and efficacy of ACh drugs in OAB. In this report, an attempt
was made to identify any differences between individual
ACh drugs. Data from 56 trials between 1966 and 2004 were
included. First, the ACh were found to be safe and effica-
cious, and all of them, except oxybutynin immediate release,
were found to be well tolerated. Dry mouth was the most
commonly reported adverse event, and no drug was associ-
ated with an increase in any serious adverse event. There
were significant differences between the ACh with regard to
the rates of withdrawal and the rates and range of adverse
events and efficacy outcomes. The conclusion from this sys-
tematic review and meta-analysis was that ACh drugs have
different tolerability and safety profiles, which are clinically
significant [3].

This systematic review was updated in 2008, including data
on a newly licensed ACh drug (fesoterodine). The primary
aim of this study was to systematically review the evidence
on the efficacy of licensed administration of ACh treatments
in OAB from RCTs. Secondary aims were to review the evi-
dence on tolerability and safety, as well as health-related qual-
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ity of life. In this report, 83 studies were reviewed, and it was
concluded that ACh are efficacious, safe, and well-tolerated
treatments that improve HRQL. Profiles of each drug and
dosage differ, and should be considered in making treatment
choices [4]. Specifically, ACh were found to be more effica-
cious than placebo, and tolerability was found to be good,
with few of the ACh having significantly higher withdrawal
rates when compared with the placebo. In addition, no seri-
ous adverse event for any product was statistically significant
when compared with the placebo. Improvements were seen
in HRQL with treatment by darifenacin, fesoterodine, oxy-
butynin transdermal delivery system, propiverine extended
release (ER), solifenacin, tolterodine ER and immediate
release, and trospium [4].

Importantly, with regard to potential side effects, clinically
relevant muscarinic receptors are also present in the salivary
glands (M1, M3), Central nervous system, (M1, M2), the eye
(M3, M5), and the heart (M2). The latest systematic review
and meta-analysis suggested that the commonest side effect
was dry mouth (29.6% on treatment vs. 7.9% on placebo) [4].
In clinical practice, other commonly seen side effects are cog-
nitive dysfunction, blurred vision, tachycardia, and constipa-
tion (Table 7.2).

Importantly, contraindications to ACh medications include
untreated closed angle glaucoma, partial or complete obstruc-
tion of the gastrointestinal tract, paralytic ileus, intestinal
atony of the elderly or debilitated patient, megacolon, toxic
megacolon complicating ulcerative colitis, severe colitis, and
myasthenia gravis.

In current clinical practice, it appears that solifenacin and
tolterodine are the main ACh drugs used. When these two
drugs were directly compared in a large clinical trial (STAR
trial), Solifenacin, with a flexible dosing regimen, showed
greater efficacy when compared with tolterodine in decreas-
ing urgency episodes, incontinence, urge incontinence and
pad usage, and increasing the volume voided per micturition
[5]. The side effects were low and comparable in both the
drugs. Hence, more and more hospitals have now adopted
Solifenacin as their first-line ACh based on its efficacy.
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However, it should be remembered that this data has not
been reproduced in other studies to date.

Botulinum Toxin

One of the most significant advances in the management
of OAB and UUI recently, has been the use of injection of
Botulinum Toxin A (BTX-A) directly into the smooth muscle
of the detrusor, resulting in a significant improvement in
neurogenic bladder dysfunction [6]. Botulinum toxin is a neu-
rotoxin derived from Clostridium botulinum. Although there
are seven such toxins (A to G), BTX-A is the most potent
and long-acting toxin, and it blocks the presynaptic release of
parasympathetic ACh-mediating detrusor contraction.

The toxin can be injected under local anesthesia using a
minimally invasive technique with a flexible cystoscope,
a procedure which is safe and well tolerated. The benefits
of this treatment appear to exceed those expected from an
agent that merely paralyzes the detrusor, and the effects last
for an average of 10 months. The results of repeated injec-
tions demonstrate similar beneficial effects; the duration of
action of the treatment is also comparable to that with the
first injections [7]. Patients must be made aware of the fact
that there is a risk that they may need to aid bladder emptying
by performing clean intermittent self catheterization (CISC)
post treatment. Importantly, contraindications include myaes-
thenia gravis, pregnancy, and, use of gentamicin antibiotic.

Although as yet unlicensed, botulinum toxin type A is now
emerging as the preferred second-line treatment (if ACh
medication fails) in OAB, and is increasingly being adopted
by many urology, neurology, and rehabilitation centers world-
wide [7].

Transdermal Oxybutynin Patch

Oxybutyninadministered orallyismetabolized primarily by the
cytochrome P450 enzyme, and metabolites include phenylcy-
clohexylglycolic acid, which is pharmacologically inactive,and
N-desethyloxybutynin (N-DEQO), which is pharmacologically
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active. The active metabolite, N-DEO, has pharmacological
effects on the human bladder that is similar to that of oxybu-
tynin observed during in vitro studies. However, it is usually
responsible for the majority of side effects associated with
anti-muscarinic medication, which prevents the long-term
compliance with medication. A trans-dermal continuous
controlled delivery device which bypasses the first-pass gas-
trointestinal and hepatic metabolism, increasing the bioavail-
ability of the active drug, has been introduced. This provides
for a greater and more consistent control of absorption into
the circulation and the resulting controlled absorption dur-
ing trans-dermal therapy allows for administration of lower
doses, still resulting in therapeutic blood levels, in turn reducing
the incidence of dose-related side effects.

In a study comparing the efficacy and safety of the trans-
dermal patch with that of long-acting tolterodine (4 mg) and
placebo in previously treated patients, Kentera was found to
be an effective and comparable treatment for these patients.
However, application site reaction was 23.1% with the Ken-
tera patch [8]. More recently, preliminary findings from the
Multicenter Assessment of Transdermal Therapy in OAB
with Oxybutynin (MATRIX) study, suggest that open-label
Kentera patch produces sustained improvements in OAB
symptoms [9] and in the overall quality of life [10], which may
be of significant relevance to patients in clinical practice.

Intravaginal Estrogens

Intravaginal estrogens are recommended for the treatment
of OAB symptoms in postmenopausal women with vaginal
atrophy [1].

Medical Management of Stress Incontinence

Disappointingly,the medical management of stress incontinence
isnotusually very effective. The only agent with published data
is duloxetine, which is a combined norepinephrine and sero-
tonin reuptake inhibitor. In animal models, it has been shown
tosignificantly increase sphincter muscle activity in the storage
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phase of the micturition cycle. Duloxetine of 80 mg daily, with
or without pelvic floor muscle training (PFMT) was compared
with PFMT and with no active treatment (sham PFMT and
placebo drug) in 201 women with SUI. Significantly, greater
reductions in leakage episodes were reported with duloxetine
(with or without PFMT), when compared with PFMT alone
after 3 months’ treatment. Global improvement and quality
of life scores indicated greater improvement with dulox-
etine plus PFMT, when compared with no active treatment.
Discontinuation and adverse effect rates (nausea, dizziness,
dry mouth, constipation, insomnia, somnolence, asthenia)
were significantly higher in duloxetine-treated groups when
compared with PFMT or no combined active treatment [11].

In summary, duloxetine is not recommended as a first-line
treatment for women with predominant SUI, although it may
be offered as a second-line therapy if women prefer pharma-
cological to surgical treatment or are not suitable for surgi-
cal treatment. In clinical practice, if duloxetine is prescribed,
women should be counseled about its adverse effects, very
carefully.

How to Choose Medical Therapies
in OAB and UUI

Management of OAB and UUI should commence with the
conservative options discussed initially. Subsequently, if there
is no improvement, medical treatments, usually in the form
of ACh drugs, can be instituted, either alone or in some cases
in combination with bladder training programs. This combi-
nation has been shown to result in greater reduction in fre-
quency, but may not necessarily lead to further improvements
in incontinence episodes [1]. If first-line medical therapies fail,
second-line treatment should be considered. This may be an
alternative ACh oral medication, or a transdermal ACh patch.
Failure of second-line treatment is an indication for specialist
referral for consideration of other diagnoses, or consider-
ation of intravesical BTX-A. Invasive surgical therapies are
reserved for the very small minority of patients who fail first-
and second-line therapies.
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In clinical practice, having excluded any potential contrain-
dications to ACh therapy, the choice of treatment is tailored
according to the patient, taking into account, tolerability, poten-
tial side effects, convenience of administration, efficacy, and
cost [4]. The long-acting (ER or extended life — XL) formula-
tion of these medications can be advantageous, as patients only
need to take the tablet once a day to provide a 24-h cover for
symptoms. Generally, the more selective agents are much bet-
ter tolerated. Furthermore, quaternary amine ACh drugs, such
as Trospium and Darifenacin, do not cross the blood-brain
barrier and thus, are less likely to cause cognitive side effects.
This may be of benefit in elderly patients and those with neu-
rological dysfunction. Hence, one treatment is not necessarily
appropriate for all patients. Interestingly, according to NICE
guidelines, generic oxybutynin should be tried as first-line ther-
apy, but it must be borne in mind that this recommendation
was probably based on cost effectiveness, over other factors.

As stated previously, medical management of stress incon-
tinence is not usually very effective. With mixed incontinence,
the management is dictated by the form of incontinence that
is the dominant one, and this one should be treated first. It
is important to counsel these patients that the lesser form of
incontinence may remain and be troublesome.

Key Points

1. Urinary incontinence is an extremely prevalent condition
and many patients fail to seek medical advice, primarily due
to embarrassment.

2. Correct assessment aims primarily to exclude any underly-
ing medical condition that may be causing the incontinence,
to establish if it is stress, urge, or mixed incontinence, and
to determine the most distressing symptom and its effect
on quality of life.

3. First-line medical therapy involves the use of anticholinergic
(ACh) medication (also called antimuscarinic), which has
been shown to be safe and efficacious in randomized con-
trolled trials against placebo.
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4.

The introduction of intradetrusor BTX-A injections has
allowed the successful second-line therapy of many severely
affected cases, not responding to oral first-line treatments.

. Invasive surgical therapies are reserved for the very small

minority of patients who fail first- and second-line medical
therapy.
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Chapter 8

Urinary Tract Infections

Magnus J. Grabe

Introduction

Definitions and Terminology

The definitions and terminology are important clinically, as
well as microbiologically, and should be understood before
medical treatment is initiated.

Urinary tract infection (UTI) is defined as an inflam-
matory response of the urothelium to microorganism
(usually bacteria) invasion. The presence of bacteria in
the urine, as confirmed by culture, is defined as bacteriu-
ria. Bacteriuria may be accompanied by, or occur in the
absence of symptoms. The presence of both bacteria and
symptoms is therefore, defined as a symptomatic UTI,
while the absence of symptoms denotes an asymptom-
atic bacteriuria (ABU). Practically, UTIs can be classified
as complicated (cUTI) and uncomplicated (uUTI). cUTI
occurs in the presence of an anatomical or functional abnor-
mality of the urinary tract, or in the presence of an under-
lying disease that is known to increase the risk of acquiring
infection, or failing therapy (Table 8.1). uUTI includes condi-
tions such as cystitis and uncomplicated pyelonephritis. UTI
can be isolated/sporadic, recurrent or unresolved. Isolated/
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LS. Shergill et al. (eds.), Medical Therapy in Urology, 105
DOI 10.1007/978-1-84882-704-2_8,
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TaBLE 8.1. Main factors associated with a complicated urinary
tract infection (UTT).

Associated factor Examples
Congenital anatomic abnormality Duplex kidney

PU]J obstruction
Obstruction of the urinary tract Reflux

Stone

Tumor

Bladder outlet obstruction
Extrinsic compressive mass

Neurological dysfunction Spinal cord injury
Multiple sclerosis

Concomitant medical disease Diabetes mellitus
Immunosuppression

sporadic UTI refers to a >6 month time period between
UTIs. Recurrent infections are defined as 3 UTI in 1 year
or 2 in 6 months or more. They may be persistent/relapsed
or reinfection. Persistent/relapsed means infection with the
same bacteria, usually originating from a focus in the urinary
tract. This may be secondary to struvite kidney stones, a for-
eign body, fistula, or chronic bacterial prostatitis. Reinfection
refers to infection with different bacteria and is usually due
to poor hygiene or UTI related to sexual intercourse. Finally,
unresolved UTI implies inadequate treatment because of resis-
tance, infection by different organisms, or a rapid reinfection.

Risk Factors for UTI

A wide range of factors have been identified that can increase
susceptibility to UTIL, including:

1. Genetic factors:nonsecretory status and ABO blood-group
antigens.

2. Biologic factors: congenital abnormalities, urinary obstruc-
tion, prior history of UTI, diabetes, and incontinence or
other dysfunction of the urinary tract.

3. Behavioral: sexual intercourse and the use of contraceptive
devices such as diaphragms, condoms, and spermicides.
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4. Urological surgery.
5. Others: estrogen deficiency in aging women, previous use
of antibiotics.

Epidemiology

UTTIs are among the most frequent infections encountered in
medical practice. Catheter-associated infections account for
approximately 30-40% of healthcare-associated infections,
and are an important source of severe UTIs and septicemia.
Prevalence studies have shown that up to 10% of patients
in urological wards have healthcare-associated complicated
infections.

The overall prevalence of bacteriuria in the population is
estimated to be 3.5%. Bacteriuria is present in schoolgirls
(1-2%) and young women (1-5%). The rate increases with
age, and it is estimated that about 25% of all women over
the age of 65 years living in their homes, have bacteriuria.
One-third of all women are likely to have UTI before the
age of 24 years. UTI in men are uncommon until the age of
50 years, when increasing bladder outlet obstruction develops
and markedly changes the probability of having UTI. On the
other hand, adult men are sensitive to bacterial prostatitis. All
patients with indwelling catheters or other long-term urinary
tract stents have bacteriuria.

Uropathogens

Clearly, it is of vital importance to know the likely causative
pathogens, as this allows the use of appropriate antibiotic treat-
ment. Most UTT are caused by the microorganisms listed in
Table 8.2. Escherichia coli is the most frequently encountered
microbe, present in as many as 75-80% of the community-
acquired uUTT and approximately 30-50% of the cUTI. Other
main gram negative bacterial species are Klebsiella and Proteus
sp., Pseudomonas sp., and gram positive strains such as Entero-
coccus faecalis and some Staphylococci species, i.e., Staphylo-
coccus epidermidis, Staphylococcus aureus, and Staphylococcus
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saprophyticus, the latter only in female UTI. New microbial
profiles and marked changes in susceptibility patterns chal-
lenge traditional view on the management of UTI. Bacillus
tuberculosis can cause progressive destruction of the urinary
tract, and it should be noted that Tuberculosis is still a world-
wide infectious disease of major importance. Also, the blood
fluke Schistosoma heamatobium (bilharzias, snail fever) is
endemic in defined geographic areas, producing fibrotic
lesions, strictures and scars of the ureter and bladder, as well
as being a possible underlying cause of bladder cancer.

Diagnosis

Thediagnosisofa UTTisbased onthe combination of symptoms
and laboratory findings. Dysuria,urgency,frequency,and supra-
pubic tenderness characterize lower urinary tract involvement,
while fever, flank pain, chills, and shivering usually accompany
febrile upper UTI and pyelonephritis. Whilst urine analysis
(dipstick test) for leukocytes esterase and nitrate is basic, easy,
and reliable in most infections, the gold standard for diagnosis
is microscopy, culture, and sensitivity testing of an appropri-
ately collected urine specimen. Bacterial count in terms of
colony forming units (cfu) is a very important defining factor
for a UTI. For sporadic cystitis in women, a bacterial count
of >103cfu/mL is accepted, while >10*cfu/mL is necessary to
define an uncomplicated pyelonephritis. A cUTI requires the
same symptoms, and >10*cfu/mL in females and >10°cfu/mL
in males. A urine culture is followed by a susceptibility test
that will guide the choice of antibiotics. ABU is defined as the
presence of >103cfu/mL in at least two consecutive cultures.
In case of high fever, chills, and clinical suspicion of severe
upper UTT and/or septicemia, it is essential to collect at least
two samples of blood for blood culture.

Medical Therapies in Urinary Tract Infections

For daily clinical practical purposes, the aims of the manage-
ment of UTT are:
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1. Effective therapeutic response
2. Prevention of recurrence
3. Reduce the development of resistance of bacterial strains

A detailed review of the literature, amounting to over a 100
pages, is available from the European Association of Urol-
ogy guidelines, and indeed recommendations for antibiotic
treatment are given in these guidelines. For day-to-day prac-
tice, the management principles of each type of UTT are dis-
cussed presently and the most commonly used antibiotics are
reviewed in Table 8.3.

Uncomplicated UTI

Cystitis is the most common uUTI involving only the lower
urinary tract, and is seen in both pre- and postmenopausal
women. Empiric treatment can be initiated on the basis of
symptoms without any further work-up. A short treatment of
3-5 days is sufficient (Table 8.3), due to increased compliance,
low cost, and lower risk of adverse side effects. If therapy fails,
laboratory testing should be undertaken. A more thorough
diagnostic evaluation is indicated for women with evidence
of uncomplicated pyelonephritis. This includes a urine analy-
sis, urine culture, and susceptibility testing, and when consid-
ered as necessary, radiological evaluation. Involving the renal
parenchyma, this infection is more serious and requires a
7-14 days’ course of treatment.

UTTI in Pregnancy

The consequences of UTI or untreated ABU during preg-
nancy can be significant, including an increased risk of
pyelonephritis, premature delivery, fetal mortality, and preg-
nancy-induced hypertension. Therefore, screening for bac-
teriuria is highly recommended. Owing to the importance
of UTI in pregnancy, all infections should be adequately
treated, usually for 7 days. In addition, it is generally recom-
mended to give long-term prophylaxis in cases of ABU, with
low-dose cephalosporin or nitrofurantoin. In cases of acute
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pyelonephritis, second or third generation cephalosporins,
an aminoglycoside, or an aminopenicillin plus a Beta lacta-
mase inhibitor may be recommended. Importantly, because
of adverse effects on fetal development, quinolones, terat-
cyclines, and trimethoprim are contraindicated in the first
trimester of pregnancy. Similarly, sulfonamides should never
be used in the final trimester.

Recurrent UTTI

As stated previously, recurrent UTI is defined as more than
three infections within a year, or 2 UTI in a 6-month period.
Recurrent UTIs due to re-infection with different organisms
(see definitions above) are common in healthy young women,
although they have a structurally and functionally normal urinary
tract. Recurrent UTI are seen in women with a family history
of UTI and limited intake of fluids and few voiding occa-
sions. Sexual intercourse may increase the frequency of UTI.
In elderly women, prolapse, constipation, and concomitant
diseases such as diabetes and steroid therapy are the underly-
ing causes for recurrent UTI. UTIs in women are thought to
represent ascending infections, with bacteria colonizing the
perineum and ascending the short female urethra with ease,
causing a symptomatic UTL. It is because of this mechanism
that sexual intercourse is thought to play a role, with sexual
activity causing bacteria from the vagina to be introduced
through the urethra into the bladder.

The medical management is based on the use of antibiot-
ics as treatment and/or prophylaxis. Antibiotic prophylaxis
reduces the number of episodes, but is controversial in view
of the development of antibiotic resistance. Short courses “on
demand” is an alternative strategy — this is also referred to as
“patient-initiated” or “self-start” therapy. Furthermore, post
intercourse prophylaxis is recommended in those women
whose UTI are associated with sexual intercourse.

In addition, a combination of simple measures also seems
to reduce the rate of UTIs. This includes a high intake of fluids,
regular urination (in order to avoid distension of the bladder
and residual urine with bacterial growth opportunities), voiding
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postintercourse, and avoidance of spermicides (which may
enhance E. coli adherence to urothelial cells through reduc-
ing natural vaginal flora).

Newer investigational alternative prophylactic methods
include immunotherapy (including vaccination with bacterial
extracts), probiotic treatment, and cranberry extracts (Vac-
cinium Macrocarpon). Ingestion of bioyoghurt is thought to
increase commensal lactobacilli in the vaginal flora, creating
an acidic environment and thus, hindering bacterial coloniza-
tion of the vagina, which is thought to precede urethral and
bladder involvement. Cranberry juice has been shown to
decrease symptomatic recurrences of UTIs by prevention of
E. Coli adherence to the urothelium.

With persistent/relapsed UTI, multiple infections with the
same organism suggest pathology within the urinary tract.
This group needs focused investigations to elucidate the
cause, which is then managed appropriately.

Asymptomatic UTI

Itis recommended not to treat ABU, except during pregnancy.
Only patients exhibiting episodes of symptomatic bacteriuria
should be given antibiotics. The same recommendations as
for uUTT are valid.

Complicated UTI

cUTI requires imaging investigation for underlying cause and
risk-factor assessment. The treatment is medical and/or surgical
correction of the underlying causative factor. A urine culture
and blood culture is highly recommended. Initially, the medi-
cal treatment is empirical and initiated with at least one, but
usually two, intravenous antibiotics for 1-3 days, until the
fever is controlled, and the laboratory findings show a stabi-
lization or decrease of the inflammatory process (Table 8.2
and Fig. 8.1). Subsequently, urine cultures can guide in the
choice of antibiotics, and careful monitoring with additional
supportive measures, has to be undertaken.
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ISYMPTOMS AND SIGNS OF PYELONEPHRITIS
Fever, flank pain, pyuria, leucocytosis
Nausea, vomiting, sepsis syndrome

KEY
MSU = Midstream Urine
MCS = Microscopy, Culture, Sensitivities
No USS = Ultrasound scan Yes
Rx = Treatment

Urinalysis & MSU —MC S
Blood cultures/
Renal US S/
Parenteral Rx1-3 (Inpatient)

Urinalysis & MSU —MCS

table 8.2 for Rx length

Renal USS

|

| Improvement within

72 hours

No improvement or
deterioration

|

|

|

|

Improvement within

No improvement or

Oral therapy

MSU —> 4 days on
and 10 days off Rx

Urological
ion if

Inpatient Rx
Review Urine MCS

Urological
evaluation for

indicated

factors

Drain obstruction or

72 hours deterioration
Oral therapy Review Urine MCS

MSU — days on
and 10 days off Rx

Urological
evaluation if
indicated

Urological
evaluation for
complicating factors

Drain obstruction or
abscess

abscess

Ficure 8.1. Simplified algorithm for investigation and treatment of
UTL

Septicemia

Sepsis is a serious life-threatening condition requiring aggressive
and intensive antibiotic treatment similar to that of cUTL
Urine and blood cultures are imperative. Monitoring and full
life-support treatment, with the involvement of anesthetic/
intensivist colleagues, is mandatory. Initial treatment with two
antibiotics is recommended (Table 8.2). It must be remem-
bered that even with this aggressive and intense approach,
morbidity and mortality remains very high.

Acute Prostatitis

Acute bacterial prostatitis is considered as a subtype of UTI
and is thought to arise either as a result of reflux of infected
urine into the glandular prostatic tissue via the prostatic and
ejaculatory ducts, or from ascending urethral (sexual) infec-
tion from the meatus. The use of antibiotic treatment is based



118 M.J. Grabe

on the understanding that the causative organisms are pri-
marily gram-negative, coliform bacteria. The most commonly
found organism is E. coli. Other species include Klebsiella,
Proteus, Enterococci, Pseudomonas, Staphylococcus aureus,
Streptococcus faecalis,chlamydia, and anaerobes such as Bac-
teriodes species. Typically, patients present with perineal pain,
dysuria, and strangury. As acute prostatitis is associated with
infection in other parts of the urinary tract, symptoms and
signs of cystitis or pyelonephritis may also be present. Anti-
biotic therapy is empiric, until cultures show sensitivities. The
blood/prostate barrier is poorly transgressed by many anti-
biotics, although Trimethoprim-Sulphamethoxazole and the
fluoroquinolones show good levels in prostatic tissue, espe-
cially in the setting of inflammation. Young men or where
there is suspicion of sexually-transmitted disease should have
cover for chlamydia added to this regime (e.g., doxycycline of
100 mg twice daily). Treatment is usually with at least a 2-week
course, and occasionally may continue for up to 6-8 weeks. If
there is a lack of response to medical treatment, imaging is
indicated. If the complication of prostatic abscess has devel-
oped, surgical drainage is indicated.

Healthcare-Associated Infections

Global prevalence studies have shown that healthcare-
associated infections are common in urology, amounting to
some 10-14% of patients in urological ward. The largest group
is ABU, cystitis, pyelonephritis, and sepsis. The main underly-
ing causes or risk factors are treatment with an indwelling
catheter, nephrostomy tube or JJ-stent, obstruction of the
urinary tract, stone disease, recent antibiotic treatment, and
recent hospitalization.

Reduce Resistance Development

Thereisageneral trend toward increased resistance of bacteria
to standard antimicrobial agents. This is explained by the
overuse and misuse of antibiotics and has to be combated by
a judicious and evidence-based use of antimicrobial agents.
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Key Points

1.

UTTI are among the most frequent uncomplicated infections
in the community. Indwelling catheters are the underlying
cause of most of the healthcare-associated UTI, usually
complicated and often severe.

Urine culture is a key diagnostic procedure. The result
is obtained after the initiation of empiric treatment, and
leads to relevant adjustment according to the needs.
Sporadic cystitis requires only a short 2-5 day treatment,
while an ascending pyelonephritis needs a 7-14 day antibiotic
treatment.

Severe complicated UTT and sepsis can be life-threatening.
Treatment has to be initiated without any delay after primary
clinical diagnosis.

All antibiotics can give both gastrointestinal disturbances
and allergic reactions. Knowledge about the renal func-
tion is important. Initial treatment can usually be started
with normal dosage, but the following doses must be
adjusted to the renal function and the patients’ general
condition.
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Chapter 9

Bladder Pain Syndrome/
Interstitial Cystitis

Paul Irwin

Introduction

Bladder pain syndrome (BPS) should be regarded as a true pain
syndrome (a collection of symptoms and signs which, together,
characterize a particular condition or disease) rather than an
end-organ disease. The term “interstitial cystitis” (IC) has been
a misleading name for a condition in which true bladder inflam-
mation is seen only in a small subset of patients with chronic
bladder pain. Furthermore, the lack of consensus as to what con-
stitutes IC has hindered progress in the understanding of what
is now called BPS. By definition, BPS/IC it consists of “the com-
plaint of suprapubic pain related to bladder filling accompanied
by other symptoms, such as increased daytime and nighttime
frequency, in the absence of proven urinary infection or other
obvious pathology” [1, 2]. The precise etiology and pathogen-
esis of BPS/IC is unknown, but the overwhelming majority of
patients with BPS/IC are female (F:M = 10:1).

The syndrome has many hallmarks of a chronic inflammatory
disease, but its clinical presentation and course are analogous
to Chronic Regional Pain Syndrome (formerly known as Reflex
Sympathetic Dystrophy) [3]. The inflammatory features of
BPS/IC are believed to be secondary, probably induced by
the leakage of urine or toxic solutes through the urothelium.
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However, whether this is a result of a defect in the protective
glycosoaminoglycans (GAG) layer or not is unclear. While
minor qualitative defects have been identified in the composi-
tion of the GAG layer, there is no evidence of any quantitative
defect. The inflammatory features consist of perineural and
perivascular infiltration of lymphocytes, plasma cells, neutro-
phils, and mast cells. None of these features is unique to BPS/
IC. There is evidence that patients with BPS/IC have ischemic
bladders, probably as a result of a neurovascular mechanism
[4, 5]. Impaired bladder perfusion might account for a func-
tional defect in the urothelial barrier. Neurobiological features
of BPS/IC include a neoprofileration of nerve fibers in the
suburothelium and derusor, upregulation of afferent C-fibers
which take on the properties of Ad fibers (with a lower firing
threshold and more tonic firing), and the enhancement of
sodium, calcium, and TRPV1 pain channels [6].

In summary, the precise etiology and pathogenesis of BS/
IC is unknown.

Clinical Assessment

The diagnosis must always be questioned, especially when the
patient fails to respond to treatment. All common causes of
pelvic pain and frequency must be excluded on an active and
ongoing basis [2, 7]. These may include filling and voiding cys-
tometry if bladder outlet obstruction or detrusor overactivity
is suspected, although the latter may coexist with BPS/IC. Cys-
toscopy under general anesthetic is not mandatory, but may
be performed to exclude bladder cancer or carcinoma in situ
and to classify the condition [1, 2]. The potassium sensitivity
test is no longer felt to have any indication in diagnosis. A sug-
gested mode of assessment and investigation is shown in the
flow diagram (Fig. 9.1), and is based on European Association
of Urology (EAU) guidelines.

Overview of Management
BPS/IC can be a very frustrating condition to manage, both

for patients and their clinicians. Importantly, it cannot be
managed single-handedly. Patients must be assured that they
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IDetailed history (including ICSI score) & Examination|
3-day frequency-volume diary
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Cystometrogram
Cystodistension & Biopsy
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FIGUrRe 9.1. Management algorithm for BPS/IC based on EAU
guidelines.

can obtain advice and help at short notice, so an empathic
team of nurses and pain management specialists is essential.
All patients should join a support group. Dietary and behavioral
modifications may help in some cases.

Treatment is aimed at symptomatic relief rather than cure,
and multimodal treatment is recommended [8, 9]. Commonly-
used agents are shown in Table 9.1 It is also advisable to make
the patient aware at an early stage that surgery may be an
option if conservative strategies fail.

Medical Therapies in BPS/IC

As the exact etiology and pathophysiology of BPS/IC remains
unknown, one of the most challenging problems, in terms of
assessing treatment options from the many published clinical



124  P.Irwin

uLIejIeM
Uo 9SOy} Y)IM uonne))

SoI3IoUI[OYOTIUE pUE
SI0}IQIYUI 9SBPIXO oul
-WEOUOU Y}IM UOnNe))

syuessaxdop SND
JO S109JJ9 SIBNUIIO]

eruadojfooquioyy
pue 93eyLI0WwaY ‘S)ue|
-nSeoonue [BI0 UO
9SO YIIM uonNE))

SUONEOIPUIBTUOD PUB
suonoeayul jueyroduwy

BaYLIRI(]

nowr AI(g

SSOUIZZIP ‘SSOUISMOI(]

ssou
-ISMOID ‘yinowr A1(]

ssou
-ISMOIP ‘yinowr A1(]

eoyareIp ‘eradofe
‘KyanisuasiodA

$)09JJ0 ApIS UIBIA

ag sw oog
Ajrep Su 01

Aqrep 3w §

Syoom ¢

JOAO paseaIdul AJrep
Sw 08‘T 03 ad Sw 00g

Aqrep Sw 0507

9100u SW G

Sp3 3w (01

aso(q

QUIE)SIYNUY

Juage JIULIRdSNWNUY,
XQ[JoI uon

HIMJOIT O UOLIqIUY
[onuod ured [enuo)
QATIEPAS

aul|

-BUQIPRIOU + UIUOJOIOS
jo oxeydn-a1 syqryuy
uonoe JI3IAUIOYdNUL
rexoydurad + renua)
onoudAy
QuIWR)SIYNUY
I9ZI[IQRIS [[D ISB]A
IoSUQALIS
[e21peI-091] J[qISSOq
1oke] (DVD)
SUBIA[SOUTWIBOSOIA[S
Jo Juowystuodoy

uornoe Jo PO

urpnaw)
UIDRURJIOS
TX QUIPOId}[O],

unuodeqen)

unAdiniury

QUIZAXOIPAH

(Sdd)
aregmsAjod uesojuog

QweN

((D1/Sd9) snnskd rennsiojulowolpuis ured 1oppelq jo Adeiat]) [eorpojy

16 314V,



125

Chapter 9. Bladder Pain Syndrome/Interstitial Cystitis

sjue[ngeodnue
uo 9s01} Uur uonne)) uorsujodAH

QUON
Suroms
‘SSQUPAI ‘FuIsmig

I0poO JIIeL)
swojdwAs jo
dn-oreyj Arerodway,

sourpopIng [eoof 1od sy

91BUO0QIRIIq BN %18
Jo Tu O] Aq pamo[[of
QUIBSOPI[ % JO TW O]
SyooMm §—9

10J A[99M 20UO W ()

SY)UOW ¢ IOAO A[YOOM-7
UonNNj0si9% S 0S

UOISUQ)SIPOISAD
/&d02s015K0 Furmor[oy
10 sdn-areyy peq 103
A[reroadsa Joror ureq
UOISUISIPOISAD
/£d02s03s£d Fuimor[o]
10 sdn-areyy peq 103
Aqreroadsa Joror ureq

juowade[dar Hy O
Sjuage I9Y)0 10 ISLIIR))
J1)aISAUE [BOO
IOZUQARDS [BOIPRI-0L]

A10jeWIMIR[FUINUY

uorsnjur suredsiardng
reanpide requn

QUIBOOPI] [BIISOABIIU]

pIoe oruoInje ]

(OSWQ)
oprxoydins [Ayzowrq



126  P.Irwin

trials, is the lack of harmony between studies in terms of inclu-
sion and exclusion criteria. A brief review of the commonly used
agents is presented now, followed by an algorithm of recom-
mended medical management of patients with BPS/IC.

Pentosan Polysulfate (PPS) — Elmiron

PPS is thought to substitute for a defect in the GAG layer and
has been evaluated in double-blind, placebo-controlled stud-
ies [2]. Subjective improvement of pain, urgency, frequency, but
not nocturia, was reported in patients taking the drug when
compared with placebo. In addition, in an open multicentre
study, PPS had a more favorable effect in classic IC disease [10].
In contrast, a prospective randomized controlled trial (RCT)
Comparing PPS and hydroxine against placebo failed to demon-
strate a statistically significant outcome for either drug, though
PPS approached statistical significance (p=0.064) [11]. Combi-
nation therapy showed the highest response rate of 40% when
compared to 13% with placebo. For patients with an initial
minor response to PPS, additional subcutaneous administra-
tion of heparin appeared helpful [12]. Importantly, only a tiny
fraction of oral PPS is absorbed and presented to the bladder
urothelium, and treatment must be persisted with over many
months before a clinical improvement is obtained. This may
affect patient compliance with this medication. Alternatively,
intravesical treatment can be considered based on evidence
from a double-blind placebo-controlled study on 20 patients,
in which four patients in the PPS group and two patients in the
placebo group gained significant symptomatic relief [13].

Hyaluronic Acid (Cystistat)

Hyaluronic acid is a natural proteoglycan which can be instilled
intravesically with the aim of repairing defects in the GAG layer.
A-response rate of 56% at week 4 and 71 % at week 7 was reported
in 25 patients treated with hyaluronic acid [14]. After week 24,
effectiveness decreased, but there was no significant toxicity. In
a 3-month, prospective, nonrandomized study of 20 patients, fol-
lowed up for 3 years, the effect of intravesical hyaluronic acid on
BPS/IC symptoms was found to be beneficial in approximately
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half of the patients [15]. In this study, 11 patients chose to con-
tinue treatment beyond the initial trial, and modest beneficial
long-term effects were noted in about two-thirds of patients.
Another study [16] demonstrated a similar favorable effect of
hyaluronic acid on pain reduction, with improvements in visual
analog pain scores, irrespective of bladder capacity.

Chondroitin Sulfate (Uracyst)

Two nonrandomized, uncontrolled, open-label pilot studies have
demonstrated beneficial effects in patients treated with intravesi-
cal chondroitin sulfate [2]. In the first study [17], 18 patients were
administered with 40 mL instillation intravesically once a week
for 4 weeks and then, once a month for 12 months. Thirteen of the
18 patients were followed for the entire 13-month study. Tvelve of
these patients responded to treatment within 3-12 weeks. A total
of 6/13 (46.2%) showed a good response, 2/13 (15.4%) had a fair
response, 4/13 (30.8%) had a partial response, and 1/13 (7.7%)
showed no response. In the second trial [18],24 refractory patients
with BPS/IC were treated with high-dose chondroitin sulfate instil-
lations twice weekly for 2 weeks, then weekly with 0.2% solution
for 4 weeks, and monthly thereafter for 1 year. The average symp-
tom improvement reported in 20 patients completing the trial
was 73.1% (range 50-95%). The time to optimum response was
4-6 months. Reasssuringly, phase II/III nonrandomized, uncon-
trolled community-based open-label efficacy and safety studies
are being carried out at present and expected to report shortly.

Dimethyl Sulfoxide (DMSO)

DMSO is a potent organic solvent and water-soluble liquid
that penetrates the cell membranes and has anti-inflam-
matory, local anesthetic collagenolytic and muscle relax-
ant properties. In addition, DMSO is also a scavenger of
the intracellular hydroxyl radical, which is believed to be
an important trigger of the inflammatory process. However,
despite these features, the clinical evidence for its use in BPS/
IC is actually limited. In a controlled crossover trial [19],
patients received intravesical instillations of 50% DMSO
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solution and placebo every 2 weeks for two sessions of four
treatments each. Subjective improvement was noted in 53%
of patients receiving DMSO vs. 18% receiving placebo, and
objective improvement in 93 and 35%, respectively. Other
uncontrolled trials with DMSO have reported response
rates of 50-70% [20]. After DMSO instillations, a residual
treatment effect lasting 1672 months could be seen [21].
DMSO is contraindicated during urinary tract infections or
shortly after bladder biopsy, and it may temporarily cause
a garlic-like odor. In summary, although some studies have
demonstrated clinical efficacy with DMSO, in clinical prac-
tice, this treatment is generally tolerated poorly and in some
circumstances, may actually exacerbate the symptoms.

Amitryptiline

Amitriptyline is a tricyclic antidepressant that has both central and
peripheral anticholinergic effects. It also has antihistamine and sed-
ative properties. It is best taken at night, and the dose can be self-
titrated, beginning with 20 mg and increasing gradually to 100 mg.

Hydroxyzine

A tricyclic antihistamine, has little evidence to support its use,
although its sedative effects are useful.

Gabapentin

Gabapentin is widely used in the treatment of neuropathic
pain. Although its mode of action is unknown, it is believed to
block calcium channels centrally. It may also have an inhibi-
tory effect on the micturition reflex. It is a safe and effective
means of long-term pain suppression.

Botulinum Toxin

Intravesical injection of botulinum toxin has shown promising
results in two small open-label studies [22, 23], but it is gener-
ally accepted that it is difficult to administer this drug in BPS/
IC patients because of the small bladder capacity and bleeding
at the injection sites.



Chapter 9. Bladder Pain Syndrome/Interstitial Cystitis 129

Analgesics

It would appear to be intuitive that analgesics would be of
benefit in BPS/IC, as pain is often a dominant presenting
symptom. However, pain relief is disappointing, because the
visceral pain experienced in BPS/ICresponds poorly to analgesic
drugs. Interestingly, no systematic studies have been presented
on conventional analgesic medications. Importantly, although
short-term opioids may be indicated for breakthrough pain,
especially during flare-ups, long-term opioids should only be
used in exceptional circumstances and under close surveil-
lance, after all other available treatments have been exhausted
so as to avoid the risk of opioid dependency

Other Medical Treatments

Genetic studies have highlighted approximately 1,000 genes
that are twice as common in BPS/IC as in normal healthy
controls. Many of these up-regulated genes are expressed in
leukocytes. However, there is no clear evidence that BPS/IC
is a primary immunological entity; like the histological findings
(lymphocyte infiltration, monocytes,and mast cells), the immu-
nological findings are generally felt to be secondary features
of a condition whose nature remains unclear. Despite this,
immunosuppressants, particularly cyclosporin, have been
associated with quite remarkable clinical (and cystoscopic)
improvements [24]. Empirical antibiotic treatment may also
provide symptomatic relief in spite of urine being sterile.
Although detrusor overactivity is not a feature of BPS/IC,
troublesome urgency and frequency may sometimes be con-
trolled with an anticholinergic agent.

Management Algorithm — Based on EAU Guidelines

Overall, the treatments with the strongest evidence to support
their use in BPS/IC are amitriptyline, PPS, and intravesical
DMSO [2, 8, 9]. With the evidence base available, it is difficult to
make clear-cut recommendations, but based on current clinical
practice, it seems that multimodal treatment is recommended in
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order to obtain symptom control, and this combination should
be maintained in the long term. A good combination of agents
used by the author [7] includes GAG replacement therapy (oral
PPS or intravesical hyaluronic acid), amitriptyline, gabapentin,
and an anticholinergic agent (tolterodine or solifenacin).

Periodic “rescue” treatment may be required for flare-ups.
Sometimes, empirical antibiotics are effective despite the urine
being sterile. However, a very useful treatment is the instilla-
tion of 2% lignocaine (10 mL) followed by 10 mL of 8.5%
sodium bicarbonate. This is particularly useful following
cystoscopic interventions [25].

Key Points

1. Previously called interstitial cystitis (IC) and Bladder
Pain Syndrome (BPS), the complaint of suprapubic pain
related to bladder filling, accompanied by other lower uri-
nary tract symptoms is now referred to as BPS/IC and is a
diagnosis of exclusion.

2. BPS/IC can be a very frustrating condition to manage,
both for patients and their clinicians.

3. The aim of treatment is to alleviate symptoms and is best
achieved through an integrated team approach, with the
use of multimodal drug treatment, psychological support,
and pain management.

4. Several oral and intravesical the rapies have shown to be
effective in treating this condition (primarily GAG-replace-
ment therapy), but further large randomized controlled trials
are desperately needed to provide a good evidence base.

5. Surgery remains a final option, although it should be discussed
early in the course of the patient’s management.

References

1. BadelJ,Laseur M,Nieuwenburg A,vander Weele LT,Mensink HJ
(1997) A placebo-controlled study of intravesical pentosan-
polysulphate for the treatment of interstitial cystitis. Br J Urol
79(2):168-171



10.

11.

12.

13.

14.

15.

Chapter 9. Bladder Pain Syndrome/Interstitial Cystitis 131

.Daha LK, Riedl CR, Lazar D, Hohlbrugger G, Pfluger H

(2005) Do cystometric findings predict the results of intravesical
hyaluronic acid in women with interstitial cystitis? Eur Urol
47(3):393-397; discussion 397

. Fall M, Oberpenning F, Peeker R (2008) Treatment of bladder

pain syndrome/interstitial cystitis 2008; can we make evidence-
based decisions? Eur Urol 54(1):65-75

. Fritjofsson A, Fall M, Juhlin R, Persson BE, Ruutu M (1987)

Treatment of ulcer and nonulcer interstitial cystitis with so-
dium pentosanpolysulfate: a multicenter trial. J Urol 138(3):
508-512

. Giannantoni A, Porena M, Costantini E, Zucchi A, Mearini L,

Mearini E (2008) Botulinum A toxin intravesical injection in pa-
tients with painful bladder syndrome: 1-year followup. J Urol
179(3):1031-1034

. http://www.uroweb.org/fileadmin/tx_eauguidelines/2009/Full/

CPPpdf

.Irwin P (2008) Recent developments in BPS/IC. Urol News

12(10):6-11

. Irwin P, Galloway NTM (1993) Impaired bladder perfusion in

interstitial cystitis: a study using laser doppler flowmetry. J Urol
149(4):890-892

. Irwin P, Samsudin A (2005) Reinvestigation of patients with a

diagnosis of interstitial cystitis: common things are sometimes
common. J Urol 174(2):584-587

Kanai A, de Groat W, Chai T, Hultgren S, Fowler C, Fry C (2006)
Symposium on urothelial dysfunction: pathophysiology and
novel therapies. J Urol 175(5):1624-1629

Karsenty G, AlTaweel W, Hajebrahimi S, Corcos J (2006) Effica-
cy of interstitial cystitis treatments: a review. EAU-EBU Update
Series 4:47-61

Morales A, Emerson L, Nickel JC, Lundie M (1996) Intravesical
hyaluronic acid in the treatment of refractory interstitial cystitis.
J Urol 156(1):45-48

Nordling J, Jorgensen S, Kallestrup E (2001) Cystistat for the
treatment of interstitial cystitis: a 3-year followup study. Urology
57(6 Suppl 1):123

Perez-Marrero R, Emerson LE, Feltis JT (1988) A controlled study
of dimethyl sulfoxide in interstitial cystitis. J Urol 140(1):36-39
Pontari MA, Hanno PM, Ruggieri MR (1999) Comparison of
bladder blood flow in patients with and without interstitial
cystitis. J Urol 162(2):330-334


http://www.uroweb.org/fileadmin/tx_eauguidelines/2009/Full/CPP.pdf
http://www.uroweb.org/fileadmin/tx_eauguidelines/2009/Full/CPP.pdf

132 P.Irwin

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ramsay AK, Small DR, Conn IG (2007) Intravesical botulinum
toxin type A in chronic interstitial cystitis: results of a pilot study.
Surgeon 5(6):331-333

Rossberger J, Fall M, Peeker R (2005) Critical appraisal of
dimethyl sulfoxide treatment for interstitial cystitis: discom-
fort, side-effects and treatment outcome. Scand J Urol Nephrol
39(1):73-77

Sairanen J, Hotakainen K, Tammela TL, Stenman UH, Ruutu
M (2008) Urinary epidermal growth factor and interleukin-6
levels in patients with painful bladder syndrome/interstitial
cystitis treated with cyclosporine or pentosan polysulfate sodium.
Urology 71(4):630-633

GR Sant (ed) (1996) Interstitial cystitis — the neurovascular
perspective in interstitial cystitis. Raven Press, New York

Sant GR, LaRock DR (1994) Standard intravesical therapies for
interstitial cystitis. Urol Clin North Am 21(1):73-83

Sant GR, Propert KJ, Hanno PM, Burks D, Culkin D, Diokno
AC, Hardy C, Landis JR, Mayer R, Madigan R, Messing EM,
Peters K, Theoharides TC,Warren J,Wein AJ, Steers W, Kusek JW,
Nyberg LM (2003) Interstitial cystitis clinical trials group. a pilot
clinical trial of oral pentosan polysulfate and oral hydroxyzine in
patients with interstitial cystitis. J Urol 170(3):810-815
Sorensen RB (2003) Chondroitin sulphate in the treatment of
interstitial cystitis and chronic inflammatory disease of the urinary
bladder. Eur Urol 2:16-18

Steinhoff G (2003) The efficacy of chondroitin sulfate in treating
interstitial cystitis. Eur Urol 2:14-16

van de Merwe JP, Nordling J, Bouchelouche P, Bouchelouche K,
Cervigni M, Daha LK, Elneil S, Fall M, Hohlbrugger G, Irwin P,
Mortensen S, van Ophoven A, Osborne JL, Peeker R, Richter B,
Riedl C, Sairanen J, Tinzl M, Wyndaele JJ (2008) Diagnostic
criteria, classification and nomenclature for painful bladder
syndrome/interstitial cystitis. Eur Urol 53(1):60-67

van Ophoven A, Heinecke A, Hertle L (2005) Safety and efficacy
of concurrent application of oral pentosan polysulfate and sub-
cutaneous low-dose heparin for patients with interstitial cystitis.
Urology 66(4):707-711



Chapter 10

Chronic Prostatitis/Chronic
Pelvic Pain Syndrome

José M. Reyes and Michael A. Pontari

Introduction

CP/CPPS is a poorly understood condition that causes significant
morbidity. Affecting 5-12% of men worldwide, it is classified,
according to the National Institutes of Health (NIH) classifica-
tion of prostatitis, as Category III (Table10.1). CP/CPPS is
defined as genitourinary pain in the absence of uropathogenic
bacteria, detected by standard microbiologic methods [1].
The symptoms are similar to other forms of prostatitis, includ-
ing lower urinary tract symptoms accompanied by moderate
to severe pain in the genitalia, perineum, suprapubic area,
and/or lower back lasting for at least 3 months. Patients may
also experience diminished sexual health. Overall, CP/CPPS
accounts for approximately 90% of prostatitis cases. The
diagnosis of CP/CPPS is that of exclusion, and it is important
that in the work-up, no reversible cause of the symptoms is
missed. The etiology of CP/CPPS is unknown, although many
theories exist.
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TaBLE 10.1. National Institutes of Health (NIH) classification of
prostatitis [1].

Category Type Description

1 Acute bacterial prostatitis Sudden onset of fever
and dysuria
Bacterial infection
(+) Urine culture

11 Chronic bacterial prostatitis ~ Dysuria
Relapsing episodes of
urinary tract infection
111 Chronic prostatitis/Chronic
pelvic pain syndrome (CP/
CPPS)
IITA inflammatory (+) WBCs in semen, EPS,
CP/CPPS and VB3
I1IB noninflammatory No WBCs in semen,
CP/CPPS EPS, and VB3
v Asymptomatic inflammatory Diagnosed incidentally
prostatitis (Histological)

WBC white blood cells; EPS expressed prostatic secretions; VB3 voided
bladder urine-3

Pathophysiology and Anatomy

The term “prostatitis” in CP/CPPS is a bit of a misnomer, as
whether or not the prostate is actually the source in men with
CP/CPPS has been questioned. In one study, prostatic inflam-
mation was detected in only 33% of men with CP/CPPS who
had undergone transperineal prostate biopsy [2]. Disappointingly,
the etiology of CP/CPPS is unknown. Theories about the causes
of CP/CPPS have focused predominantly on infectious, neuro-
logical, psychological, and genetic origins.

As the definition states, uropathogenic bacteria are absent
in CP/CPPS. Research comparing prostate tissue from
patients with CP/CPPS with those from controls using the
polymerase chain reaction (PCR), has shown no difference
in the rates of positive findings of bacteria [3]. One theory
supporting infection as a cause of CP/CPPS is based on an
occult or untreated infection that in susceptible men goes on
to cause chronic pain after the acute infection has resolved. In
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a study of over 30,000 health professionals, men reporting a his-
tory of sexually transmitted disease had 1.8-fold greater odds
of a self-reported history of prostatitis [4].

Another hypothesis is a dysfunction of the nervous system,
which appears to be sound given that CP/CPPS patients suffer
pain without a definitive cause. In one study, rat prostate and
bladder were chemically irritated causing c-fos expression at
spinal cord levels L6 and S1, as well as plasma extravasation
at the respective dermatome [5]. These dermatomes correspond
with the umbilicus to the mid thigh in humans, which is the
common distribution of pain in individuals with CPPS.

In chronic pain syndromes, such as reflex sympathetic dystro-
phy and fibromyalgia, it has been shown that patients have
heightened responses to noxious heat stimuli in areas of
chronic pain. In a recent study, men with CPPS, when com-
pared with asymptomatic controls, had heightened responses
to noxious heat stimuli provided to the perineum and no dif-
ference to the anterior thigh [6].

There is unquestionably a psychological component to
CP/CPPS. The important question is whether or not this is a
cause or effect of the condition, as the symptoms of CP/CPPS
can be psychologically stressful. Psychological stress and
depression have been associated with CP/CPPS flare ups, and
affect the perception of pain. Although a patient’s psyche
most definitely affects this condition, one must not attribute a
patient’s symptoms totally to a psychogenic cause or a patho-
logic cause may be missed.

Several genetic differences between men with CP/CPPS
and controls have been identified, including differences
in the DNA sequence or polymorphisms in the promoter
regions of several cytokines. The cytokines may function as
proinflammatory or inhibitory, and it is the imbalance of
the complex network of cytokines that may cause CP/CPPS.
Differences have also been reported in the frequency of
three alleles near the phosphoglycerate kinase (PGK) gene
between CPPS patients and controls, raising the possibility
of androgen insensitivity or dysfunction in the pathogenesis
of men with CPPS [7].
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Assessment

CP/CPPS is adiagnosis of exclusion. In working up a patient
with pelvic pain,itis important to rule out areversible cause
of symptoms. There is no standard evaluation method to
men with CP/CPPS. However, the following points should
be covered in the assessment. Detailed history, including
determination of the severity of disease, assessed only by
means of a reliable validated symptom-scoring instrument,
such as the National Institute of Health chronic prostati-
tis symptom index (NIH-CPSI). This objective marker is
then also useful in monitoring subsequent disease progres-
sion and treatment response. Physical examination should
include DRE if aged >50 or if prostate cancer is suspected.
In patients with pelvic pain and an elevated PSA, a pro-
state biopsy should be done. Laboratory diagnosis has been
classically based on the Stamey four-glass test for bacte-
rial localization [8]. Besides a sterile premassage urine
(voided bladder urine-2 [VB2]), CP/CPPS shows less than
10,000 colony-forming units of uropathogenic bacteria
in expressed prostatic secretions (EPS) and insignificant
numbers of leucocytes or bacterial growth in ejaculate.
Uroflowrate and ultrasound with postvoid residual volume
will establish the presence of bladder outflow obstruction.
Interestingly, formal urodynamic studies in men with CP/
CPPS demonstrate decreased urinary flow rates, incom-
plete relaxation of the bladder neck and prostatic urethra,
as well as abnormally high urethral closure pressure at rest.
If hematuria, microscopic or gross, is noted during work-up
for pelvic pain, then cystoscopy, urine cytology, and upper
tract imaging should be obtained.

Medical Therapies in CP/CPPS

When a diagnosis of CP/CPPS is made, the challenge of a
proper treatment regimen begins. Unfortunately, as CP/CPPS
is a poorly understood condition, the medical treatment
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options, although numerous, must be tailored carefully to
each individual patient. A single treatment regimen should
be initiated, and then withheld, or added to, depending on
effectiveness. Patient reassurance that they have an actual
physical condition, and that it is not life-threatening, is vital
when initiating therapy. A good doctor—patient relationship
is paramount, as patients with this condition may be very frustrated
from prior attempts at treatment. Initial medical manage-
ment includes the following groups of drugs: antibiotics, alpha
blockers, anti-inflammatories, 5-o. reductase inhibitors, pain
medications, and skeletal muscle relaxants (Table 10.2).

Antibiotics

Research into the use of antibiotics has not been promising
for category III prostatitis, although antibiotics have
worked well with category II prostatitis. Levofloxacin and
ciprofloxacin showed no significant difference in efficacy
when compared with placebo in men with CP/CPPS [9, 10].
Patients treated with 6 weeks of levofloxacin did have a
greater decrease in symptoms as defined by the NIH-CPSI
score. The general consensus in initial treatment for CP/
CPPS is a 4-6 week trial of empiric antibiotics in antibiotic
naive individuals. It is important to avoid repeated courses
of empiric antibiotics. Once the initial course is completed,
further antibiotics are warranted if the urine culture is
positive.

o Blockers (AB)

AB, such as alfuzosin and tamsulosin, are antagonists to
the oo adrenoceptors in the prostate and bladder neck and
function to relax the smooth muscle, and have shown prom-
ise in the treatment of CP/CPPS. In a recent meta-analysis,
AB showed a significant reduction in NIH-CPSI score
and urinary symptom alleviation when used for more than
3 months [11]. AB did not show any benefit to pain in this
analysis, however. In another study, when used for 6 weeks,
tamsulosin was found to have a significant improvement in
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pain, urinary symptoms, and quality of life when compared
with placebo [12]. Tamsulosin is usually well tolerated, and
its efficacy increases with time. The combination of AB and
antibiotics has not proven to be effective in recent clini-
cal trials. A combination of ciprofloxacin and tamsulosin
for 6 weeks did not substantially reduce symptoms in men
with long-standing CP/CPPS who had at least moderate
symptoms [10]. Levofloxacin was shown to be more effec-
tive for a 6-week short-term treatment of CP/CPPS than
doxazosin alone or a combination of levofloxacin and dox-
azosin [13].

So. Reductase Inhibitors

Finasteride, a Type I 5-o. reductase inhibitor, is an attractive
medication to use in older men with CP/CPPS because it can
be effective in treating concurrent symptoms of benign
prostatic hyperplasia. In a prospective 1-year trial, finas-
teride was compared to saw palmetto in men with CP/CPPS.
Finasteride yielded a significant decrease in NIH-CPSI score,
where as patients treated with saw palmetto experienced no
appreciable long-term improvement [14].

Other Medications

Other medications such as nonsteroidal anti-inflammatory
drugs (NSAID), the bioflavinoid quercetin, and pentosan
polysulfate have been shown to be effective by having anti-
inflammatory properties. The COX-2 inhibitor refecoxib has
also been shown to be effective in some men with CP/CPPS.
The problem with these studies is that they were small and
the results have not been subsequently reproduced.
Intuitively, medications that target neuropathic pain are
thought to be of benefit in CP/CPPS, and indeed some are reg-
ularly used in clinical practice, as the main symptom is pain. Tri-
cyclic antidepressant medications are used commonly for the
treatment of neuropathic pain in chronic pain syndromes such
as fibromyalgia. Tricyclics block the reuptake of norepineph-



Chapter 10. Chronic Prostatitis/Chronic Pelvic Pain Syndrome 143

rine and serotonin. It is believed that by blocking the reuptake
of these neurotransmitters, their inhibitory effect on the cen-
tral pain processing receptor is potentiated [15]. Nortriptyline
is suggested to be the first-line tricyclic antidepressant, given
its more favorable side effect profile, and starting doses should
be 10 mg at bedtime, working up to a maximum of 75-100 mg
at bedtime [16]. Gabapentin and pregablin are anticonvulsants
that are also effective in treating neuropathic pain. Pregablin
is currently under study in a randomized placebo-controlled
trial for CP/CPPS. In severe cases of pain, refractory to non-
addictive treatments, opioids may be warranted, but consultation
with a pain specialist should be considered first.

Recognizing the symptoms of depression and anxiety in
patients with CP/CPPS is crucial because psychiatric and
somatic symptoms can cause a vicious cycle. A worsening
psyche may cause worsening symptoms, and vice versa. Anti-
anxiety and antidepressant medications should be used with
assistance from a primary care physician or psychiatrist in the
care of the patient. It is reasonable to discuss the possibility
of psychiatric counseling with a patient if the physician feels
that it may help in treatment.

Key Points

1. CP/CPPS is a complex condition that causes significant
morbidity.

2. The etiology of CP/CPPS is unknown, and its diagnosis is one
of exclusion; an appropriate work-up in patients with pelvic
pain is required to rule out a potentially reversible cause.

3. Treatment strategies should be tailored to the patient, and
multimodal therapy is usually required.

4. Avoid repeated courses of empiric antibiotics. Once the
initial course is completed, further antibiotics are only
warranted if the urine culture is positive.

5. Despite the name prostatitis, the predominant symptom is
pelvic pain and therefore pain medications should be used
to treat the symptoms.
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Chapter 11

Urinary Tract Stones

William G. Robertson

Introduction

Since the era of predynastic Egypt until the present day,
kidney stones have perplexed patients and physicians alike.
Although since that time the methods for removing stones
have advanced from the crudely barbaric to the highly sophis-
ticated remedies of today, the problem of how successfully to
prevent their recurrence continues to challenge both surgeons
and physicians.

Urinary stone disease is a multi-factorial problem and
there is no simple solution to the medical prevention of stone
recurrence that will apply to all patients. To determine exactly
which approach is necessary, the patient should first undergo
a complete metabolic, nutritional, lifestyle, and epidemiologi-
cal screen, such as that developed at University College Hos-
pital and the Royal Free Hospital in London [, 2]. From the
resulting data, a complete profile of the risk factors leading
to the cause of a particular patient’s stone-formation can be
identified and corrected.

W.G. Robertson (P<])
Department of Physiology, Centre for Nephrology, Royal Free and
University College, London Medical School, London, NW3 2PF, UK

LS. Shergill et al. (eds.), Medical Therapy in Urology, 147
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Prevention of Stone Formation

If patients were not provided with appropriate preventative
management, the risk of recurrence was traditionally high
40% within 3 years, rising to 74% at 10 years and to 98%
at 25 years in the days when open surgery and transurethral
basket or loop extraction were the main techniques for removing
stones [3]. Since the introduction of extracorporeal shock-
wave lithotripsy (ESWL) and percutaneous nephrolithotomy
in the mid-1980s, the recurrence rate has become even higher,
a fact that is not surprising as both techniques, particularly
ESWL, often leave particles behind in the kidney that provide
ideal nuclei for further stone-formation [4]. The recent intro-
duction of flexible ureterenoscopy, however, may eventually
lead to lower recurrence rates as this procedure is more likely
to remove the entire stone, thereby reducing the risk of nucle-
ation of new stones on fragments left behind after incomplete
clearance of the urinary tract.

The main aim in the prevention of stone recurrence is to
decrease the likelihood of crystals forming in the urinary tract
by reducing the supersaturation of urine with respect to the
particular constituent/constituents that occurs/occur in the
patients’ stones. In some patients, treatment may be helped by
increasing the ability of urine to inhibit the crystallization of
the calcium salts that constitute the majority of urinary stones.

A summary of the available dietary and medical treat-
ments for the various types of urinary calculi is shown in
Table 11.1. Although most of these are effective in reducing
the risk of stone recurrence, the main problem in the long-
term management of stone patients is compliance [5]. Gener-
ally, stone-formers feel well for most of the time, except when
they experience an attack of renal colic. It is often difficult,
therefore, to maintain their cooperation and motivation to
adhere to their preventative treatment over a long period
after their stone episode. If they do not have a recurrence
of their problem within a few months of their episode, most
stone-formers will regress to their original abnormal pattern
of urine biochemistry within 3-6 months and will eventually
produce more stones [5]. Once they have had several episodes
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TasLE 11.1.  Summary of medical methods for prevention
of urinary stone disease.
Stone type Treatment

2,8-Dihydroxyadenine
Silica

Xanthine

Cystine stones

Uric acid stones

Ammonium urate stones

Infected stones

Calcium stones
Idiopathic

Hyperparathyroid
Hereditary hyperoxaluric
Enteric hyperoxaluric
Renal tubular acidotic

Medullary sponge kidney
Corticosteroid-induced

Sarcoidosis
Milk-alkali syndrome

Vitamin D intoxication

Very high fluid intake (>3 I/

day) +allopurinol (300 mg/day)
Discontinue magnesium trisilicate
antacids

Hereditary form: high fluid intake + oral
alkali (urine pH>7.4)

Iatrogenic form: withdraw allopurinol
Very high fluid intake (>3 1/day) + oral
alkali (urine pH >7.5) or D-pen-
icillamine (24 g/day) or o-mercaptopro-
pionylglycine (0.8-1.2 g/day)

High fluid intake (>2.5 I/day) + oral
alkali (urine pH >6.2) or allopurinol
(300 mg/day) or reduce purine intake
Laxative abuse: advise patient to stop
taking laxatives

Urinary tract infection: treat with
antibiotics

High fluid intake + antibiotics + oral acid
(pH<6.2)

High fluid intake + dietary advice or
thiazide diuretics (bendrofluazide

10 mg/day) or magnesium supplements
(500 mg/day) or potassium citrate

(20 mequiv tds)

Parathyroidectomy or, if contraindicated,
high fluids + oral acid

High fluid intake (>3 1/day) + pyridoxine
(300 mg/day)

High fluid intake +low oxalate/high
calcium diet or potassium citrate

High fluid intake + thiazides or potassium
citrate

Treat as for idiopathic

Discontinue corticosteroids: treat as for
idiopathic

High fluid intake

Discontinue alkali and moderate calcium
intake + high fluid intake

Discontinue high vitamin D intake + high
fluid intake

(continued)
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TaBLE 11.1. (continued)

Stone type Treatment
Betel-nut chewing Discontinue practice
Immobilization High fluid intake; remobilize as far as

possible; treat any urinary tract infection
with antibiotics

Antacid abuse Discontinue calcium-containing antac-
ids; change to proton pump inhibitors
Tropical holidays Protect skin from UV radia-

tion +increase fluid intake (not more
alcohol) while on holiday

Dietary excesses Reduce intake of animal protein and/
or sodium and/or refined sugars and/or
oxalate and/or calcium as necessary

Dietary deficiencies Increase intake of fluid and/or fresh
fruit and vegetables and/or brown bread,
brown pasta, brown rice, and breakfast
cereals as necessary

Iatrogenic stones Discontinue drug concerned as far as
possible and replace with
alternative therapy + high fluid intake

of renal colic, it is usually easier to motivate them on a more
continuous basis.

It is important to review the patient regularly as an out-
patient and to repeat the 24-h Urine screen tests [6], pref-
erably annually but at least biennially, to ensure that they
are adhering to the prophylaxis prescribed and to check that
their biochemical risk of stones remains low [7].

Medical Therapies in Urinary Tract Stones
The list of common medical treatments in urinary tract stone
disease is listed in Table 11.2, and below, each type of stone is

discussed with regard to the medical therapies available.

Calcium Stones

Calcium stone-formation is by far the most common form of
the disorder accounting for around 80% of all stone-formers.
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Chapter 11. Urinary Tract Stones
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About 12% of all calcium stone-formers have an underlying
metabolic cause of their stones; the remainder are so-called
idiopathic. The stones themselves can occur in a number of
forms — mixed calcium oxalate/uric acid stones, pure calcium
oxalate stones, mixed calcium oxalate/calcium phosphate
stones, and pure calcium phosphate stones. The risk of form-
ing each type of stone may be estimated from an analysis of
the patient’s 24-h urine [5].

Calcium oxalate (CaOx) is the most insoluble of all the
stone-forming salts and acids and it is the constituent of
stones of which normal subjects are most at risk of precipitat-
ing in their urine. However, stone-formers have higher urinary
supersaturation levels with respect to calcium salts than normal
subjects and form crystals more frequently and of greater size
than do normal subjects. Once a CaOx-containing stone has
formed, it is almost impossible to dissolve it in situ.

The main urinary risk factors for the formation of calcium-
containing stones are, in decreasing order of importance: a
low urine volume, mild hyperoxaluria, an increase in urinary
pH, hypercalciuria, hypocitraturia, hypomagnesiuria, and
hyperuricosuria [5]. In most patients, there is often no single
obvious urinary abnormality that is the cause of the stone:
usually the stones are due to a combination of a number of
small changes in urine composition, which together cause
the patient to be at an increased overall biochemical risk of
forming stones. The importance of mild hyperoxaluria should
not be overlooked. It is often not measured at all or is unreli-
able owing to poor oxalate measurement in urine.

There are various means of preventing the recurrence of
calcium-containing stones, and these are described below:

1. High fluid intake, enough to produce at least 2.5 I/day of
urine under all circumstances, works by diluting the urinary
concentrations of calcium, oxalate, and phosphate [§].

2. Thiazide diuretics (Bendrofluazide 10 mg/day) in order
to increase the tubular reabsorption of calcium, which,
through a feedback mechanism, leads to a reduction
in the intestinal absorption and urinary excretion of
calcium [9].
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3. Magnesium supplements (500 mg additional mg/day).
Magnesium forms a soluble complex with oxalate in the gut
and reduces oxalate absorption in the colon. It also reduces
the concentration of “free” ionized oxalate available for pre-
cipitation with calcium in urine. The limitation of this form
of treatment is the amount of magnesium that can be given
without causing intestinal discomfort and diarrhoea [10].

4. Potassium citrate (20 mequiv tds). This is a popular form
of treatment in the USA and is designed to increase the
urinary excretion of citrate [11]. Citrate is an inhibitor of
the crystallization of calcium salts in urine. It also decreases
the urinary excretion of calcium by increasing its tubular
reabsorption through its alkalinizing effect on urine. The
main disadvantage of this form of treatment is that the
alkalinization increases the supersaturation of urine with
respect to calcium phosphate and some patients can be
converted from forming CaOx stones to CaP stones. Also,
potassium citrate does not always increase the urinary
excretion of citrate, particularly in patients with the severe
hypocitraturia found in distal renal tubular acidosis.

5. Pyridoxine (300 mg/day). This reduces the metabolic pro-
duction of oxalate in about a third of patients with primary
hyperoxaluria (type 1) and in a few patients with mild
hyperoxaluria. However, there may be some neurological
problems with this high dosage [12].

6. Correction of dietary extremes [13]. Dietary extremes
explain much of the changing pattern of stone incidence
over the past 100 years. As the composition of the national
diet has become “richer” owing to an increased consump-
tion of protein (particularly animal protein), fat, refined
sugars, and salt (the so-called “bad Western diet”), the inci-
dence of stones has increased. This often follows periods
of economic expansion. During periods of recession, on
the other hand, the incidence of stones has been noted to
decrease in parallel with a return to a more healthy form
of diet containing more fresh fruit and vegetables, more
fiber and fewer energy-rich foods. In some patients, a high
dietary intake of calcium or oxalate may also have to be
corrected.
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Uric Acid Stones

The majority of these stones are attributable to some metabolic
disorder, which leads to a high excretion of uric acid in urine
and/or a persistently acid urine, with a pH <5.5 [14]. As with
all types of urolithiasis, a low urine volume increases the
risk of crystalluria and stone-formation. All three factors
are important in the genesis of uric acid stones. Treatment is
designed to lower the supersaturation of urine with respect
to uric acid by correcting the urinary risk factors for uric acid
stones (hyperuricosuria, a persistently acid urine, or a highly
concentrated urine).

1. Alkali combined with a high fluid intake is the easiest form
of treatment to keep urinary pH above 6.2 (but not >6.5 to
avoid the risk of forming calcium phosphate stones) with oral
sodium bicarbonate or potassium citrate and maintaining the
urine volume above 2.5 I/day with a high fluid intake.

2. Allopurinol, which inhibits the metabolic production of uric
acid from xanthine, is useful in many cases of hyperurico-
suria due to metabolic over-production [15]. It has few side
effects, but care has to be taken with patients who have a
very high production of uric acid (such as in Lesch-Nyhan
syndrome or neoplastic disease) since allopurinol admin-
istration may result in xanthinuria and xanthine stones. It
may also be useful in patients who cannot tolerate alkali.

3. Dietary hyperuricosuria due to excessive purine ingestion
can be treated simply by reducing the intake of high purine
foods (mainly meat, fish and poultry and pulses, such as
peas and beans).

Infection Stones

These stones, which generally consist of calcium phosphate
(CaP) and/or magnesium ammonium phosphate (MAP), are
often large (staghorn calculi) and are secondary to a urinary tract
infection with a urea-splitting organism. These organisms contain
the enzyme, urease, which can break down urea to ammonia,
bicarbonate, and hydroxyl ions [16]. This produces urine that is
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very alkaline and contains an unphysiologically high concentra-
tion of ammonium ions for such alkaline urine. These conditions
are ideal for the precipitation of CaP and MAP. Urine of normal
subjects is generally well undersaturated with respect to MAP
and so they are at no risk of MAP crystalluria.

Infection stones are more common in women than in
men. It should be noted that a proportion of stone-formers
develop a urinary tract infection secondary to their original
sterile stone of a totally different composition. So that some-
times the MAP and CaP can form on top of other calculi. In
these cases, there is usually an underlying set of problems that
led to the original sterile stone, and these have to be investi-
gated.

Treatment of infection stones requires antibiotic therapy
to control the underlying infection [17]. However, it is often
extremely difficult to eradicate the infection completely,
particularly if the stones and/or their fragments, which may
continue to harbor live micro-organisms, are not completely
removed.

Cystine Stones

Normal subjects excrete very low concentrations of cystine in
their urine, well below the precipitation point for this amino
acid. Patients with cystinuria, an autosomal recessive disorder
caused by a defect in the renal tubular transport mechanism
for reabsorbing cystine, ornithine, lysine and arginine, excrete
much higher concentrations of the amino acid [6]. Heterozy-
gotes, in general, do not excrete quite enough cystine to cause
cystine crystalluria and rarely form cystine-containing stones.
Homozygotes, however, excrete much more cystine than the
heterozygotes and regularly pass crystals of cystine in their
urine. They form cystine stones usually from childhood but it is
not unknown for the onset of stones to be delayed until adult-
hood.

There is no known cure for the underlying renal tubu-
lar defect, although conceivably advancements in genetic
engineering may eventually allow the abnormal gene(s)
to be corrected. Currently, treatment has to be directed at
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reducing the urinary concentration of the undissociated,
acidic form of cystine below the precipitation point for
the acid in urine. At urine pH vales below 7.4, this usu-
ally requires reducing the concentration of undissociated
cystine to <0.6 mmol/l. Above pH 7.5, the target may be
raised to <0.8 mmol/l. The methods used to achieve these
targets are:

1. High fluid intake, but this must be enough to produce a
24-h urine volume >3 1/day. This relies solely on diluting
the undissociated cystine concentration in urine to a point
where cystine cannot precipitate spontaneously.

2. Alkali, enough to keep urinary pH above 7.5. This relies
on causing the dissociation of the acidic form of cystine to
the more soluble cystinate ion.

3. D-Penicillamine (2-4 g/day). This is expensive and can
cause a number of severe side-effects. It is a chelating
agent that combines with cystine to form a soluble disul-
fide complex. The D-penicillamine— cysteine complex is
much more soluble in urine than cystine and is excreted
harmlessly in urine [7].

4. Thiola,N-Acetyl-D-Penicillamine [18],and a-Mercaptopropi-
onylglycine [19] are all less toxic than D-penicillamine, but act
in the same way to form soluble complexes with the cysteine
subunits of cystine, which are then excreted safely in urine.

Xanthine Stones

There are three situations that lead to an increased excretion
of xanthine in the urine and about 30% of patients with this
urinary abnormality form stones. These stones are very rare
in the West and are usually secondary to Allopurinol admin-
istration in patients with very high uric acid production rates,
such as in Lesch-Nyhan Syndrome or in neoplastic disease.
Allopurinol is a xanthine oxidase inhibitor and its adminis-
tration may lead to a build-up of xanthine, which is excreted
in the urine. The second cause is molybdenum deficiency and
the third cause is a rare hereditary disorder of purine metabolism,
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probably autosomal recessive in nature, which is characterized
by a deficiency of xanthine oxidase.

1. Treatment of xanthine stone-formation involves aggressive
alkali therapy in order to solubilize the xanthine, but this
is even more difficult than in the case of cystinuria. A high
fluid intake will help but requires a urine volume of more
than 3-5 I/day.

2. Cases of hereditary xanthinuria can be treated with
Allopurinol in order to block the residual oxidation of
hypoxanthine to xanthine. The resulting increase in hypox-
anthine is unimportant as it is relatively soluble in urine.

3. The iatrogenic form of the disorder can be treated by
discontinuing the administration of Allopurinol.

2,8-Dihydroxyadenine (2,8-DHA) Stones

This occurs in patients with a rare inborn error of purine
metabolism in which there is a deficiency of the adenine sal-
vage enzyme adenine phosphoribosyltransferase. This leads
to a high excretion of 2,8-DHA in urine where it is insoluble.
Allopurinol is an effective treatment for this disorder since it
prevents the production of 2,8-DHA and so reduces its con-
centration in urine.

Silica Stones

Although relatively common in grazing animals, these stones are
rare in man. They usually occur secondarily to the ingestion of
magnesium trisilicate-containing antacids, which, in some patients,
lead to a high excretion of silica in urine. These stones can be
prevented by changing to another form of antacid treatment.

Ammonium Urate Stones

Laxative abuse may cause ammonium urate stones to form by
decreasing urine volume and urinary citrate and increasing
ammonium ion excretion [20]. Treatment involves persuad-
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ing the patient to stop taking laxatives. Occasionally, ammo-
nium urate is found in stones from patients with urinary tract
infections. Treatment involves elimination of the urinary tract
infection with antibiotics.

Iatrogenic Stones

Some stones, like those consisting of silica mentioned above,
can form following the administration of a drug, which itself is
either insoluble in urine or one of its metabolites is insoluble
in urine. Examples include: sulfonamide antibiotics, triam-
terene, and indinavir (used in the treatment of HIV Aids).
Ascorbic acid (vitamin C), piridoxilate, and methoxyflurane
anesthetic all increase the urinary excretion of oxalate and
so increase the risk of calcium oxalate stone-formation. Gly-
cine irrigation during transurethral prostatectomy may lead
to calcium oxalate crystalluria, which is a major risk factor
for stone-formation. Treatment involves a high fluid intake
and/or changing to an alternative form of medication for the
disorder concerned.

Key Points

1. Urinary stone disease is a multi-factorial problem and
there is no simple solution to the medical prevention of
stone recurrence that will apply to all patients.

2. For most patients, a high fluid intake, sufficient consis-
tently to produce 2.5 1 of urine per day (with the exception
of cystine stone-formers who require to produce >3 l/day),
will reduce their risk of forming further stones.

3. For some, however, additional measures are required to
correct their metabolic and/or dietary abnormalities.

4. To determine exactly which approach is necessary, the patient
should first undergo a complete metabolic, nutritional, life-
style, and epidemiological screen.

5. From the resulting data, a complete profile of the risk factors
leading to the cause of a particular patient’s stone-formation
can be identified and corrected.
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Chapter 12

Erectile Dysfunction

Chi-Ying Li and David Ralph

Introduction

Erectile dysfunction (ED) is defined as the consistent inability to
achieve or maintain an erection. This may affect around 50%
of men between the ages of 40 and 70, while persistent ED
affects about 5% of men in their 40s, and 15-25% of men by
the age of 65 [1]. As life expectancy increases, the incidence of
ED is expected to rise.

Physiology of Erection

To understand the mechanisms underlying the medical
management of ED, one must appreciate the physiological pro-
cess of erection, as the medical therapies are designed to target
certain parts of the cellular mechanisms, to achieve erection.
The process of erection is initiated through two main catego-
ries of stimuli, namely psychogenic and reflexogenic. Psycho-
genic erections are initiated in the supraspinal centers in the
brain, in response to various visual, olfactory,and auditory stim-
uli, while reflexogenic erections are elicited by stimulation of
receptors in the glans penis via the sensory afferent of the penis,
known as the dorsal nerve [2]. Both mechanisms interact and are
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coordinated through the sympathetic and parasympathetic
outflow at the level of the spinal cord. During resting conditions,
the sympathetic tone maintains the penis in a flaccid state. With
the initiation of the process of erection, via the stimuli mentioned
above, the parasympathetic system is activated, which results in
therelease of neurotransmitters,including acetylcholine and nitric
oxide (NO). After release, NO activates soluble guanylate cyclase
(GC),an enzyme, which in turn converts guanosine triphosphate
(GTP) to cyclic guanosine monophosphate (cGMP). There are
other neurotransmitters, the most important of these being pros-
taglandin E1 (PGEL1), which via a different second messenger
pathway, activates adenylyl cyclase, an enzyme which converts
adenosine triphosphate (ATP) to cyclic adenosine monophos-
phate (cAMP). This, like cGMP, acts as a second messenger, in
turn leading to changes in intracellular calcium, and thus there
is smooth muscle relaxation in both the vascular endothelium in
the penis as well as the corporal smooth muscle itself. The resul-
tant effect is a significant increase in blood flow to the penis and
erection ensues. The intracellular levels of cGMP and cAMP are
finely tuned by a group of enzymes, known as the phosphodi-
esterases (PDE). In human corpus cavernosum, PDE2, 4, and 5
are present. Three of the current oral pharmacotherapy agents
act by inhibiting this enzyme, known as the PDES inhibitors;
these act by inhibiting PDES enzyme, which itself breaks down
c¢GMP. Thus, inhibiting the action of PDES decreases the degra-
dation of cGMP and increases the intracellular concentration of
c¢GMP, enhancing the process of erection. Other medical thera-
pies, namely PGE1 analogs, act via the effects of the prostaglan-
din pathway.

The mechanism of the process of erection is summarized
in Fig. 12.1.

Etiology

Various etiological factors have been demonstrated to be
associated with ED. More commonly, a combination of
these causes contributes to the etiology of ED and overall
75-80% of ED is caused by vascular or neural disorders or a
combination of both (Table 12.1).
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TaBLE 12.1.

Etiology of erectile dysfunction (ED).

Causes

Vasculogenic

Neurogenic

Endocrine

Anatomical

Drugs

Psychogenic

Risk factors/conditions

Endothelial dysfunction [21] — hypertension,
smoking, hypercholesterolemia, and diabetes
Nitric oxide (NO) deficiency — atherosclerosis,
diabetes, and aging

Veno-occlusive dysfunction — characterized by
venous insufficiency, despite adequate arterial inflow
Parkinson’s, Alzheimer’s disease, cerebral vascular
accident, multiple sclerosis, head injury, tumor,
temporal lobe epilepsy, and peripheral neuropathy,
e.g., diabetic autonomic neuropathy and Vitamin B
deficiency in chronic alcoholism

Metabolic syndrome/hypogonadism,
hyperprolactinemia, hyper- or hypothyroidism
Post prostatectomy (radical/ TURP)

Abdominal or pelvic surgery — abdomino-perineal
resection, aorto-iliac bypass and pelvic radiotherapy
Spinal cord injury/trauma

Thiazide diuretics — spironolactone

Centrally acting — alpha-methyldopa, reserpine,
chlorpromazine, haloperidol, cimetidine, and verapamil
Cocaine

Stress, anxiety, and depression
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Medical Therapies in Erectile Dysfunction

The medical management of ED should comprise three main
components:

1. Establish the diagnosis.

2. Identify reversible risk factors, which can be treated.

3. Initiating first-line medical therapy, with concomitant psy-
chosexual counseling if indicated.

When these treatments have failed, then second-line treatment
or surgical intervention may be considered.

Establishing the Diagnosis

When assessing patients presenting with ED, the most impor-
tant factor in successful management is a careful medical and
detailed sexual history. This enables an accurate diagnosis
of ED and establishes a possible underlying cause. It is also
important to identify patients’ concerns and expectations; this
allows the treatment plan to be tailored to the specific needs
of each patient. Where possible, the patients’ partner should
also be involved; taking into consideration both the patients’
and the partners’ preferences and expectations.

Identify Reversible Risk Factors,
Which Can Be Treated

Recent studies [3-5] have demonstrated that various cardiovas-
cular risk factors have been shown to be associated with ED.
The most important finding is that ED may constitute part
of a more generalized disease of endothelial dysfunction and
presents before other cardiovascular diseases with a lead time
in onset of symptoms. This lead time in clinical presentation
may be utilized in detecting otherwise asymptomatic and
more sinister underlying cardiovascular conditions [6, 7].
Consequently, current recommendations in the manage-
ment of ED concentrate on the screening and prevention of
other cardiovascular diseases as well as treating the ED itself.
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The current recommendations from the British Society of
Sexual Medicine state that all patients should be screened for
cardiovascular risk factors [8].

These include a thorough physical examination including
assessment of blood pressure, heart rate, weight, and waist
circumference. All patients should have their serum fasting
glucose, lipids, and morning testosterone measured, to detect
otherwise undiagnosed diabetes, hyperlipidemia, and hypog-
onadism, as ED associated with hypogonadism is potentially
reversible with supplementary testosterone [9]. Patients
with cardiovascular risk factors are then stratified into three
groups (Table 12.2): low, intermediate, and high risks. Those
in the intermediate and high-risk groups should be referred
for specialist investigations.

Medical Therapies

Initiation with a single first-line agent should be considered
in those patients with a normal level of testosterone; once
they have had their cardiovascular risk factors stratified and
are deemed safe to be started on treatment.

Current medical treatment options for ED are described in
Table 12.3 and can be divided into the following categories:

1. Oral pharmacological agents
(a) Sildenafil [Viagra®]
(b) Tadalafil [Cialis®]
(c) Vardenafil [Levitra®]
2. Injection therapy
(a) Intracavernosal Alprostadil [Caverject®, Viridal®]
(b) Intraurethral Alprostadil  MUSE®]

Oral Pharmacological Agents

An ideal treatment option for ED should be simple to use,
convenient for the patient, not invasive, have minimal side
effects and consistent efficacy. With the above criteria in mind,
it is not hard to imagine that oral pharmacological agents are
the most widely accepted form of treatment for ED and are
therefore commonly used as the first-line agent.
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The first-line agents are the PDES inhibitors, namely sildena-
fil [Viagra®], tadalafil [Cialis®], and vardenafil [Levitra®].
These agents act by inhibiting PDES enzymes, thus increasing
the intracellular concentration of cGMP and enhancing the
process of erection, as discussed above.

There are currently no double blind randomized control tri-
als directly comparing the efficacy of these agents with each
other, although all have been proven to be superior to placebo
[10-12], including specific “difficult to treat” subgroups, in
particular those with diabetes and post radical prostatectomy
surgery. They are generally well tolerated. Despite the relative
controversy over the efficacies of these agents, the character-
istics of each agent are widely accepted. The significant differ-
ences between these drugs are discussed below and tabulated
in Table 12.4.

Sildenafil [Viagra®] and vardenafil [Levitra®] have a rela-
tively short half life of approximately 4 h, whereas tadalafil
[Cialis®] has a slightly longer half life of 17.5 h. Therefore, in
patients suffering from side effects, a slightly shorter acting
agent may be considered. Tadalafil [Cialis®] and vardenafil
[Levitra®] should be taken between approximately 30 min
and 2 h before sexual intercourse is attempted, while sildena-
fil [ Viagra®] should be taken 60 min before. These properties
can be used to suit patients’ individual sexual practices. Inter-
action with food is greatest with sildenafil [Viagra®] and least
with tadalafil [Cialis®]. Vardenafil [Levitra®] has pharmaco-
logically the lowest concentration required to achieve 50%
smooth muscle relaxation, thus theoretically the lowest drug
concentration required to achieve smooth muscle relaxation
and erection.

These characteristics may be used in deciding which agent
should be initiated in each patient, and all men should be
informed of these drug characteristics, the dosing regime,
and be given adequate opportunity to trial different options,
before deciding which option best suits their needs, depend-
ing on the requisites and constraints of each occasion.

Should patients fail to respond to initial monotherapy with
PDES treatment, several salvage approaches should be con-
sidered. These include ensuring adequate patient education on
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the dosing regime and characteristics of PDES inhibitors, reg-
ular evaluation, and correction of risk factors, trial of another
PDES inhibitor; occasionally, patients may respond to another
PDES inhibitor.

Itisimportant to appreciate that efficacy for one agent does
not necessarily imply patient preference and the greatest fac-
tor in achieving success in management of ED is patient edu-
cation, as these considerations have been demonstrated to
improve PDES inhibitor treatment response rates [13—15].

If a patient fails the initial treatment, a second-line agent
should be considered. It is currently recommended that
PDES nonresponders are defined as patients who have failed
to respond to >8 doses, at the highest tolerated dosage, of
preferably two different PDES inhibitors, taken sequentially.

Of note, other oral sublingual pharmacotherapy includes
Apomorphine [Uprima®], which is a centrally acting, non-
opioid dopaminergic receptor agonist. This was discontinued
in the UK in 2006. Previous studies reported an efficacy rate
of 26-32%, comparing less favorably to sildenafil. Apomor-
phine differs from PDES inhibitors in that it is tolerated in
patients receiving nitrates. However, caution should be exer-
cised in patients suffering from ischemic heart disease where
hypotension is not advised.

ED treatment may be prescribed in the NHS with “SLS”
(selected list scheme, this is a list of items agreed by the
Department of Health to be funded by the NHS) endorsed
on the prescription, but these are limited to patients with cer-
tain medical conditions or patients where ED causes a signifi-
cant disruption to normal activities, marked effect on mood,
behavior, social and environmental awareness, or a marked
effect on interpersonal relationship [16].

Injection Therapy — Intracavernosal
or Intraurethral Options

These agents may be used as first-line treatment for patients
where PDES inhibitors are contraindicated, or more com-
monly as a second-line regime, due to their invasive nature,
for those who have failed PDES treatments. Alprostadil, a
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PGE1 analog [Caverject®, Viridal®], is given as an intracav-
ernosal injection or via intraurethral [MUSE®] placement
to induce an erection. PGE1 acts via activation of adenylyl
cyclase, which converts ATP to cAMP as discussed above.
Patients self-inject Caverject® or Viridal® intracavernosally
after an initial demonstration by a heathcare professional. In
patients where self-injection is problematic, partners may be
involved and taught to give the injections. The initial dose is
2.5 mcg, followed by increments of 5-10 mcg, until a satisfac-
tory response for an erection lasting for no more than 1 h.
Intracavernosal injections have a high efficacy rate with
reported erection enabling sexual activity in up to 80% of
injections with an 80-90% sexual satisfaction rate [17].
There are reported complications associated with injection
sites, including bleeding, penile hematoma, infection, and cav-
ernosal fibrosis. Patients must be warned of the risk of pria-
pism and should seek medical help if prolonged unwanted
erection develops or for erection lasting for more than 4 h.
Intraurethral alprostadil [MUSE®] involves patients plac-
ing the prostaglandin pellet urethrally via the use of an appli-
cator and the penis is then massaged to encourage delivery of
the drug. This acts via a similar cellular mechanism of action as
described above and achieves erection in 30-60% of patients.
Other intracavernosal agents (unlicensed) include papaverine,
phentolamine, a short acting alpha adrenoreceptor blockade, and
in combination with aviptadil, a vasoactive intestinal polypeptide
licensed in Europe may also be considered [8].

Special Considerations

Testosterone Replacement Therapy

All patients presenting with ED should have their morning
(08:00-11:00) testosterone measured, as recent reviews have
demonstrated that testosterone replacement improves libido,
the response rate to PDES inhibitors, and furthermore ED
secondary to hypogonadism is potentially reversible with
supplementary testosterone.
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If the initial assessment of morning testosterone is border-
line or low, this should be repeated as a single result may not be
accurate due to the pulsatile rhythm of testosterone release.
If hypogonadism is found, a referral to Specialist Endocri-
nology may be considered as a cause of the hypogonadism
should be sought (see Chap.13). However, treatment for ED
can be initiated.

Once a trial period of testosterone therapy has been com-
menced, erectile response should be assessed; if erectile sta-
tus has improved, testosterone therapy should be continued.
If no significant improvement has been observed despite
adequate serum testosterone level, combination therapy with
PDES inhibitors should be started. This combination therapy
approach should also be employed in patients with ED who
have failed PDES inhibitor treatment in whom testosterone
levels have not been checked.

Diabetes Mellitus

The prevalence of ED is higher in patients with diabetes [1],
similarly, men with diabetes are at higher risk of developing
ED. The reported efficacy of PDES inhibitors is lower in men
with diabetes, making this group of patients more “difficult
to treat.” This may be because ED, diabetes, and hypogonad-
ism often co-exist. Furthermore, diabetes is a risk factor for
cardiovascular disease, which in itself is a risk factor for ED,
with the underlying etiology most likely involving endothelial
dysfunction. This makes patients with ED and diabetes a sub-
group of patients where a multiple target approach should be
employed; these include long-term adequate glycemic con-
trol, assessment, and treatment of concomitant hypogonad-
ism and treatment of ED itself.

Patients with diabetes are more prone to infection, making
them less desirable candidates for penile implant insertion.
Therefore, maximum nonsurgical therapy should be tried
before consideration is given to surgical interventions.

Other combination therapies may be considered in selected
patients where conservative first- and second-line agents have
failed.
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Combination Therapy

In patients where monotherapy of oral PDES inhibitors or intrac-
avernosal injections have failed, a combination therapy approach
may be considered [8]; however,one must bear in mind that these
combinations are not conventionally recommended regimes and
should only be considered in selected patients with careful patient
education and counseling prior to initiation of treatment.
Options include combining one oral PDES inhibitor with
alprostadil injection, or combining alprostadil with papaverine
injections due to their different mechanisms of action, or alter-
natively combining phentolamine with alprostadil injections.

Once Daily PDES Inhibitors

Although the traditional on-demand treatment of ED with
PDES inhibitors has been demonstrated to be effective, one
of the main criticisms has been the “scheduled” nature of sex-
ual activity around drug treatment with a lack of spontaneity.
Tadalafil has a long half life making this an ideal candidate
for a daily dosing regime. Recent studies have demonstrated
once daily Tadalafil to be safe, well-tolerated, and most impor-
tantly effective in treatment of ED [18], making it a safe alter-
native to the current on-demand regime; consequently, sexual
activity does not need to be scheduled around tablet taking.
This daily regime has also been shown to be successful in the
treatment of ED in diabetic patients in whom ED is somewhat
refractory to treatment [19]. There has been no similar study
with sildenafil; and with vardenafil, a daily dosing regime was
not shown to be superior when compared with the on-demand
regime [20]. Currently, the US Food and Drug Administration
has approved a daily dosing regime of 2.5 or 5 mg tadalafil.

Key Points

1. PDES inhibitors act by inhibiting PDE, which in turn leads
to reduced breakdown of intracellular cGMP, leading to
reduction in the intracellular concentration of calcium and
initiating the process of erection.
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2. Careful medical and detailed sexual history enables
an accurate diagnosis of ED and establishes a possible
underlying cause.

3. ED is associated with cardiovascular disease and hypog-
onadism. Therefore, patients should be screened for risk
factors of cardiovascular diseases and hypogonadism.

4. The rate of response to oral pharmacological agents is
improved by effective communication and patient education.

5. Patients should be given the opportunity to trial all
PDES inhibitors. They can choose their preferred option.
The management plan should be tailored to the needs of
individual patients.
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Chapter 13
Male Hypogonadism

Aikaterini Theodoraki and Pierre-Marc
Gilles Bouloux

Introduction

Anatomy and Physiology

The testes comprise two main functional cellular units, the
interstitial cells and the seminiferous tubules. The interstitial
or Leydig cells are found between the seminiferous tubules.
Luteinizing hormone (LH) produced from the gonadotroph
pituitary cells binds to Leydig cell receptors, stimulating the
synthesis and secretion of androgens, predominantly testoster-
one. Small amounts of androstenedione, dehydroepiandroster-
one (DHEA), dihydrotestosterone (DHT), and estradiol
are also produced. Most of the circulating estradiol in males is
produced in the adipose tissue by aromatization of androgens.
The seminiferous tubules constitute 90% of the testicular
volume, and consist of the germ cells and the Sertoli cells. It
is the unit where spermatogenesis takes place. Sertoli cells
secrete various hormones, such as inhibin B and Mullerian
inhibitory factor (MIF). Inhibin B inhibits the secretion of
follicle stimulating hormone (FSH), through a negative feed-
back mechanism from the pituitary, and in early puberty,
contributes to the maturation of the gonad. The MIF is
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produced in the male embryo from the eighth week of ges-
tation to suppress female sex organ development during dif-
ferentiation in utero. FSH binds to Sertoli cell receptors and
stimulates spermatogenesis, sperm maturation, and inhibin B
production. Intratesticular androgens also promote inhibin B
synthesis. Serum inhibin B levels in adults correlate positively
with spermatogenesis and can be used as a clinical marker of
Sertoli cell function.

Gonadotropin releasing hormone (GnRH) is secreted in
pulses from the hypothalamus under the influence of excit-
atory and inhibitory neurotransmitters and testicular feedback.
GnRH regulates the expression of the LH and FSH subunit
genes in pituitary gonadotrophs and subsequent LH and FSH
secretion. Faster GnRH pulse frequencies promote LH secre-
tion, whereas slower GnRH pulse frequencies favor FSH secre-
tion. Pulsatile GnRH release is essential for gonadotrophin
secretion, as exposure to continuous GnRH secretion would
lead to downregulation of GnRH receptors and abolish both LH
and FSH secretion. Testosterone and other sex steroids inhibit
GnRH release from the hypothalamus and LH release from the
pituitary. Inhibin B, through a negative feedback loop, inhibits
FSH secretion. Other hormone peptides produced in the testes,
such as activin and follistatin, also play a role in regulating hypo-
thalamic GnRH secretion [1].

Testosterone has a circadian rhythm with maximum secre-
tion at around 8§ am and minimum at 4-9 pm. Only 2-4%
of circulating testosterone is free in plasma, the remainder
being bound to proteins, mainly albumin (30-50%) and sex
hormone binding globulin (SHBG: 45%). Bioavailable tes-
tosterone consists of free and albumin-bound testosterone. In
the testes, high concentrations of testosterone are essential in
the early phases of spermatogenesis. In several target tissues
(e.g., prostate, scalp) testosterone is enzymatically converted
to DHT by 5o-reductase. DHT is a more potent androgen
essential for normal virilization and sexual development.
Androgens play a key role in male sexual differentiation
during embryogenesis, pubertal male secondary sex charac-
teristics development, male sexual function and behavior,
spermatogenesis, and regulation of gonadotropin secretion.
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In spermatogenesis, both LH and FSH are required at least
at puberty. The whole process takes approximately 72 days
followed by another 12-21 days for sperm transport through
the epididymis [2].

Classification and Causes of Hypogonadism

Any insult in the hypothalamus—pituitary—gonadal axis (HPG)
may result in impaired gonadal function and hypogonadism.
Hypogonadism can be classified according to the site involved
and the LH, FSH serum levels:

1. Hypogonadotrophic or secondary hypogonadism. [t results
from inadequate secretion of GnRH or pituitary gonado-
trophins. Testosterone is low, and serum LH and FSH are
low or inappropriately normal.

2. Hypergonadotrophic or primary hypogonadism. It results
from testicular failure. Testosterone is reduced and serum
LH and FSH raised.

In both types, the causes may be further subdivided
into congenital or acquired and functional or structural
(Table13.1).

The most prevalent functional hypogonadotrophic hypogo-
nadism is seen in aging men, and has been termed “late-onset
hypogonadism” (LOH). Drugs such as opiates, glucocorti-
coids, and cocaine are recognized causes of secondary hypog-
onadism (Table13.1). Any structural or infiltrating lesion in
the hypothalamic—pituitary region can cause hypogonadotro-
phic hypogonadism.

Clinical Assessment and Diagnosis

In most cases, male hypogonadism is diagnosed through
history, physical examination, and a few basic hormonal
assessments [1]. To define the etiology and extent of the HPG
axis dysfunction, further tests may be needed. The clinical pre-
sentation depends on the age of onset, the severity, and the
duration [1,2]. Hypogonadism is often unrecognized before
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Causes of male hypogonadism.

Hypogonadotrophic hypogonadism

Congenital

e Idiopathic
hypogonadotrophic
hypogonadism

e Kallmann syndrome

e Fertile eunuch syndrome

e Congenital adrenal
hypoplasia

e Associated with multiple
pituitary hormone
deficiencies

Acquired

Tumors (prolactinomas,
craniopharyngiomas)

Infiltrative diseases
(hemochromatosis,
histiocytosis, sarcoidosis)

e Surgery

Hypergonadotrophic hypogonadism

Congenital

o Klinefelter syndrome
and other chromosomal
disorders

e Androgen synthesis
disorders

e Mutations in FSH receptor
gene

e Cryptorchidism

e Myotonic dystrophy

e Androgen insensitivity
syndromes

Head trauma

Radiotherapy

Pituitary apoplexy
Exercise/weight
changes/stress

Drugs: anabolic steroids,
glucocorticoids, opioids,
cocaine, any drug that causes
hyperprolactinemia

Any acute illness: myocardial
infarction, sepsis etc.
Chronic illnesses:

Crohn’s disease, celiac,
cystic fibrosis, etc.
Hypothyroidism, Cushing’s

Acquired

Orchitis (mumps, HIV)
Testicular trauma/torsion
Drugs (alkylating agents,
sulfasalazine, colchicine,
statins, ketoconazole alcohol
in excess)

Radiotherapy

Chronic illnesses: chronic
renal failure, liver cirrhosis,
hemochromatosis
Environmental toxins
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puberty unless it is associated with growth retardation, other
endocrine and anatomic abnormalities. When the age of onset
is prepubertal, it usually presents with delayed puberty, with
the absence of secondary sexual characteristics at an age more
than two standard deviations above the population mean for
pubertal onset. In that case, testes are small (<5 ml in volume)
with a small penis (<5 cm long, <3 cm circumference); there is
scanty pubic, axillary, body, and facial hair, central fat distribu-
tion, and reduced male musculature may be observed, dis-
proportionately long arms and legs (eunuchoidism, when arm
span 1 cm greater than height and lower segment > upper seg-
ment, the result of delayed epiphyseal closure), gynecomastia,
delayed bone age, and high pitched voice.

In postpubertal hypogonadism,symptoms and signs are due
to testosterone deficiency and/or infertility [3, 4]. Progressive
decrease in muscle mass with concomitant increase in visceral
fat mass, impotence, loss of libido, oligospermia/azoospermia,
soft testes with <15 ml volume, gynecomastia, normal male
hair distribution, but reduced hair amount, osteoporosis are
known sequelae of post-pubertal hypogonadism. With acute
onset hypogonadism, menopausal type hot flushes are also
described. Other nonspecific symptoms and signs are also
associated with hypogonadism, such as decreased energy,
motivation, aggressiveness, depressed mood, poor memory
and concentration, and normochromic, normocytic anemia.
Recent interest has focused on the prevalence and charac-
teristics of LOH. It is described as a clinical and biochemical
syndrome associated with advancing age and characterized
by typical symptoms and low serum testosterone levels [5].
The symptoms associated with LOH are those described for
post-pubertal onset hypogonadism. For its diagnosis, both
clinical features and low serum testosterone are required.

In any case where hypogonadism is suspected, during his-
tory taking it is important to ask about developmental defects,
e.g., any urinary tract abnormalities or cryptorchidism, the
age of onset of puberty, history of any abdominal/genital
trauma, testicular torsion, anosmia, drug history, chronic ill-
nesses, family history, and sexual history — erectile function
and frequency of intercourse.
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The clinical examination should document abnormalities
of body hair, muscle mass and fat distribution, possible eunu-
choid proportions, and the presence of gynecomastia. Geni-
tal examination comprises pubic hair development, phallus
and testicular size, and consistency. Normal testes volume is
>15 ml with firm consistency. If pituitary disease is suspected,
visual fields should be assessed.

Hormone evaluation of testicular function includes the
measurement of serum testosterone, SHBG, LH, FSH, and
estradiol. Serum testosterone levels vary by 30% during the
day, with the peak levels occurring in the early morning. A
serum sample obtained around 9 am or between 8 and 11 am
is advised [4, 5]. Most of the serum testosterone in bound
to SHBG, while the rest (called bioavailable testosterone) is
bound to albumin and 2-4% is unbound (free testosterone).
Non-SHBG-bound testosterone comprises the biologically
active component that is readily available in the tissues [4].

SHBG levels may be affected by a variety of conditions,
thereby influencing the total testosterone concentration.
SHBG may be low in obesity,nephrotic syndrome, acromegaly,
hypothyroidism, following administration of glucocorticoids,
anabolic steroids, and progesterone. In contrast, SHBG lev-
els are increased with aging, liver cirrhosis, growth hormone
deficiency, hyperthyroidism, and following administration
of estrogens [2, 6]. When measuring serum gonadotropins, it
is important to note that LH and FSH are secreted in short
pulses, with FSH having a longer half-life, thus being a more
accurate indicator in a single measurement [1]. If the testos-
terone level measured is low, it should be repeated along with
LH and FSH values. Estradiol/estrone in men results largely
from peripheral aromatization of testosterone and andros-
tenedione in adipose tissue. A small amount of estradiol is
also secreted by Leydig cells. Causes of raised estrogens in
men are liver disease, obesity, hyperthyroidism, androgen
resistance syndromes, antiandrogen therapy, primary tes-
ticular failure, and tumors that produce estrogens or human
chorionic gonadotropin (hCG), such as adrenal and testicu-
lar tumors, respectively. In secondary hypogonadism, thyroid
function tests and serum prolactin levels are also useful, since
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both hypothyroidism and hyperprolactinemia are recognized
causes of hypogonadotrophic hypogonadism [7].

After the initial hormonal evaluation, specific investiga-
tions depending on the suspected cause of hypogonadism
may be requested, such as karyotype testing, serum iron stud-
ies, MRI pituitary, etc. Dynamic endocrine testing may be
used to assess the hypothalamo-pituitary testicular axis fur-
ther [1]. The interpretation of these tests can be difficult as
the ranges of response are poorly defined, thus they are not
used in everyday endocrine practice.

If androgen replacement therapy is considered, it is impor-
tant to measure prostate-specific antigen (PSA) levels, lipid
profile, full blood count (hemoglobin and hematocrit) and liver
function tests prior to initiating any replacement therapy.

Medical Therapies in Male Hypogonadism

The treatment of male hypogonadismrelies largely on whether
fertility is desired and on the level of the lesion on the HPG
axis. In hypogonadotrophic (secondary) hypogonadism when
fertility is the goal of treatment, pulsatile GnRH therapy
using a subcutaneous infusion pump and syringe may be used
to induce gonadotrophin secretion and hence sperm produc-
tion in suprapituitary lesions. The pump administers boluses
of GnRH every 2 h and the dose should be titrated to achieve
normal LH, FSH, and testosterone levels [2, 6].

Alternatively, exogenous gonadotropins can be administered
subcutaneously or intramuscularly to induce spermatogenesis
when fertility is desired in hypogonadotrophic hypogonad-
ism caused either by hypothalamic or pituitary disease [2, 6].
Human chorionic gonadotrophin (hCG) due to its structural
homology to LH is used as a substitute to LH to stimulate
Leydig cells to synthesis and secretion of testosterone. Both
urinary and recombinant hCG preparations are available.
FSH can be administered in the form of human menopausal
gonadotrophins (hMG) or recombinant FSH [§8]. Therapy
is typically initiated with hCG alone and the dose is titrated
based on trough testosterone levels and testicular growth.
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In the majority of patients with larger testes at baseline (>5 ml),
spermatogenesis may initiate with hCG alone due to residual
FSH secretion. The main side-effect of exogenous gonadotro-
pins is gynecomastia. In terms of monitoring the response, once
testes are >8 ml in size, semen analysis should be performed at
regular intervals. Sperm appears in the ejaculate in up to 90%
cases, though often not to normal counts. Pregnancy can be
achieved normally or with the help of an assisted reproductive
technique, although it is a curious observation that males may
be fertile with counts as low as 1 million/ml [6].

However, the mainstay of treatment of male hypogonadism
is androgen-replacement therapy in the form of testosterone.
Multiple delivery systems are currently available such as oral
preparations, buccal, transdermal (patches or gels), intramus-
cular injections, and pellets (Table 13.2).

The benefits of testosterone replacement therapy depend
on the age of the male patient [2,4, 6]. Testosterone can restore
libido, erectile function, and the secondary male sexual char-
acteristics inducing virilization in the young male. It can result
in improvement in mood, energy levels, and well-being. Tes-
tosterone replacement also has been shown to change the
body composition causing an increase in lean body mass and
a reduction in fat mass. Testosterone inhibits bone resorption
and it is known to improve bone mineral density in hypogo-
nadal males — however, the effects on fracture risk are not
known. There is also a dose-dependent increase in hemoglo-
bin levels with testosterone administration, greater in older
men. Prospective population studies have also shown an asso-
ciation between low testosterone levels and an increased risk
for type 2 diabetes, the metabolic syndrome, and reduced sur-
vival, especially due to cardiovascular or respiratory mortal-
ity [6,9]. It is not known, however, if testosterone replacement
therapy reduces the risk for type 2 diabetes or the metabolic
syndrome or improves life expectancy.

Testosterone is contraindicated in breast or prostate malig-
nancy, as these are hormone-dependent cancers and may be
stimulated to grow with testosterone therapy. It is also con-
traindicated where there is suspicion of prostate cancer (e.g.
with palpable prostate nodules/induration or raised PSA)



Chapter 13. Male Hypogonadism 189

without prior urological evaluation, in patients with severe
lower urinary tract symptoms suggestive of benhign pros-
tatic hyperplasia (BPH) (international prostate symptom
score >19), in erythrocytosis (hematocrit >50%), in untreated
obstructive sleep apnoea, or in unstable severe congestive
heart failure [3, 4].

Despite the benefits of testosterone replacement in hypog-
onadal males, adverse effects are recognized and should be
explained to the patient and sought in clinic visits. Erythro-
cytosis is a dose-dependent treatment side-effect that occurs
mainly in older males. It is more frequently observed with
injectable testosterone preparations (in up to 44 % of patients)
than with transdermal administration (in 3-18% patients). If it
occurs, dose reduction, withholding of testosterone treatment,
therapeutic phlebotomy, or blood donation can be considered
[3]. In any hypogonadal male on testosterone replacement,
hematocrit checks prior to each clinic visit are recommended.

In terms of BPH, prostate volume increases during testos-
terone therapy of hypogonadal males, but only to a volume
expected of anormal control male. This increase,however, does
not seem to correlate with worsening of urinary symptoms.
Testosterone replacement may unmask previously clinically
unrecognized prostate cancer. Monitoring with digital rectal
examination (DRE) and PSA values in patients >45 years and
the threshold for prostate biopsy if DRE is abnormal or if PSA
rises should be low. It is under debate if testosterone could be
administered in patients treated from prostate cancer [10].

Hepatotoxic effects and neoplasia were previously
observed with 17a-methyl-testosterone and other substitute
compounds. These oral preparations are no longer recom-
mended [3]. Current oral preparations are oil soluble (testos-
terone undecanoate), absorbed by the intestinal lymphatics,
and bypass the liver first-pass metabolism.

Fears for cardiovascular risk with testosterone therapy do
not seem substantiated since existing evidence suggests a neu-
tral or possible beneficial effect [3]. With supra-physiological
testosterone doses, a reduction in HDL cholesterol has been
observed. With physiological testosterone doses, most studies
show a neutral effect on serum lipids.
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Testosterone therapy seems to be associated with
exacerbation or development of sleep apnoea, especially in
men treated with high doses of intramuscular testosterone
and who have other risk factors for sleep apnoea. It seems
that testosterone contributes to sleep disordered breathing
by central mechanisms, since the upper airway dimensions do
not alter with testosterone therapy [3].

Skin reaction such as erythema and pruritus are common
with transdermal testosterone preparations — up to 66% with
patches and 5% with gels. Acne, oily skin, breast tenderness,
and occasionally gynecomastia may be observed especially in
young individuals [3, 8].

Testosterone is known to cause sodium and water reten-
tion; however, it is rarely of clinical significance.

Exogenous testosterone as a sex steroid suppresses the pro-
duction of gonadotropins; hence, it commonly causes testicular
atrophy and infertility. These effects are usually reversible.

Monitoring for the safety and efficacy of testosterone treat-
ment is recommended (Table 13.3). The efficacy of treatment
correlates with serum testosterone levels. Therapy should aim
to raise serum testosterone levels to the mid-normal range.
When to measure testosterone levels depends on the delivery
system [4]. With injectable testosterone preparations, levels
can be measured midway between injections, with transder-
mal patches 3-12 h after application of the patch, with buccal
testosterone bioadhesive tablet levels can be assessed imme-
diately before or after application of fresh system. With the
transdermal gel, testosterone level can be measured any time
after the patient has been on treatment for at least 1 week;
with oral testosterone undecanoate 3-5 h after ingestion; with
injectable testosterone undecanoate serum testosterone level
can be measured just prior to each subsequent injection. If
levels are low, then adjustment of the dose administered (or
the interval between injections) is advised. Clinic reviews
are advised 2-3 months after testosterone initiation, then in
6 months and yearly. With transdermal preparations, the tes-
tosterone levels achieved often are in the low/normal range.
If androgen deficiency symptoms are still present, consider
changing to injectable testosterone.
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TaBLE 13.3. Recommendations for monitoring testosterone
replacement therapy.

Baseline e Measure baseline testosterone, Hct/hemoglobin,
and PSA
e Ask for urinary voiding symptoms or use
questionnaire, such as the IPSS
e Perform DRE
e If PSA is >4 ng/ml or DRE is abnormal, refer for
prostate biopsy
e Ask for symptoms of sleep apnoea
e If history of fragility fractures or very low
testosterone levels assess bone mineral density
Follow up e Assess the patients in 3 months for efficacy of
treatment and potential side-effects
Adjust dose/interval of testosterone administration if
suboptimal response
Measure testosterone, PSA, and Hct in 3 months,
6 months, and if no concern annually thereafter
If history of osteoporosis or fragility fractures assess
bone mineral density every 2 years
e Perform DRE in every visit in patients >45 years old
e If PSA is > 4.0 ng/ml
or if there is an increase in serum PSA >1.4 ng/ml
within any 12-month period of testosterone treatment
or a PSA velocity of >0.4 ng/ml/year using the PSA
level after 6 months of testosterone administration
as the reference (only applicable if PSA data are
available for a period exceeding 2 year)
or if a prostatic abnormality is detected on DRE, then
ask for urology review

Notes:

Hct: Hematocrit

PSA: Prostate Specific Antigen

IPSS: International Prostate Symptom Score
DRE: Digital Rectal Examination

Key points

1. Male Hypogonadism is the failure of testes to produce adequate
amount of testosterone, spermatozoa, or both. It can be classified
into hypogonadotrophic or secondary hypogonadism and
hypergonadotrophic or primary hypogonadism.

2. History, clinical examination, and a few hormonal assess-
ments are used to differentiate between the main types
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of hypogonadism. More specific tests may be required to
identify the cause further.

3. Testosterone replacement therapy has multiple benefits
for the hypogonadal male. There are multiple formulations
for testosterone administration and an individualized
approach is needed according to the patient.

4. Monitoring for the safety and efficacy of testosterone with
regular testosterone serum levels, hematocrit, PSA, and
clinical assessment including DRE is advised.

5. If fertility is the aim of treatment in hypogonadotrophic
hypogonadism, GnRH pulse therapy or exogenous gonad-
otropins may be given.
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Chapter 14

Renal Transplantation

Behdad Afzali, Kerem B. Atalar, Refik Gokmen and
David J.A. Goldsmith

Introduction

Advances in vascular surgery permitted the first successful
renal transplant between identical twins by Joseph Murray’s
group at the Peter Bent Brigham Hospital in Boston in 1954.
This procedure was carried out without any immunosup-
pressive medication as both donor and recipient carried the
same histocompatibility genes, minimizing immunological
responses to the transplant. Over 50 years later, advances in
tissue typing and immunosuppression have made transplan-
tation of kidneys between genetically disparate (allogeneic)
individuals the treatment of choice for surgically fit patients
with end-stage renal failure. Patients with renal allografts
have considerably better morbidity and mortality than those
on hemodialysis (although this observation is confounded by
the self-selection of patients with better functional status to
undergo transplantation, it remains true) and substantially
more independence and better quality of life.
Nevertheless,despite the introduction of new and expensive
immunosuppressive agents, improvements in allograft lifespan
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have lagged behind those in 1-year survival (now routinely
>90%). The commonest cause of long-term graft loss remains
death with a functioning graft, from a marked excess of
cardiovascular mortality in allograft recipients. This is closely
followed by chronic allograft injury (CAI), the term given to
the development of fibrotic processes leading to progressive
allograft dysfunction. CAI can be the end result of a number
of different pathologies, including chronic rejection, hyper-
tension, and chronic calcineurin inhibitor toxicity. The success
of transplantation is further limited by the consequences of
long-term immunosuppression, namely an excess of malig-
nancy and infectious diseases.

It is the purpose of this chapter to review the medical man-
agement of patients with renal allografts, concentrating in
particular on immunosuppression, cardiovascular risk reduc-
tion, and transplant surveillance.

Principles and History
of Anti-Rejection Therapies

In the early 1960s, the introduction of immunosuppressant
drugs for the prevention of transplant rejection heralded the
beginning of an era of intensive research into optimal strategies
for immunomodulation. A wide range of treatment modalities
have since been developed, but the therapeutic aims of each of
these can be simplified to a set of broad principles. Essentially,
immunomodulation should inhibit the immune response to the
graft such that it is no longer at risk of rejection, while at the
same time, maintaining the recipient’s capability to adequately
combat threats, such as infection and neoplasia. These goals
must be balanced with general therapeutic principles such as
limiting the side-effects of drugs and allowing patients to main-
tain an acceptable quality of life. The immunomodulatory strat-
egies that have been investigated in pursuit of these objectives
can be loosely grouped into two major approaches: immuno-
suppression and tolerance induction. To date, immunosuppres-
sion has enjoyed remarkable clinical success in improving the
outcome of transplantation, while tolerance induction remains
a focus of ongoing research.



Chapter 14. Renal Transplantation 199

Immunomodulatory Modalities, Protocols,
and Clinical Trials

The various classes of immunomodulatory therapies include
chemical drugs, protein-based therapeutics (that may utilize
antibodies or antibody fragments), and other techniques such
as extracorporeal column-based antibody depletion strategies.
Table 14.1 details the most important and frequently encountered
examples of these treatments, along with their mechanism of
action, important associated risks, and notes on the usage of each.

In modern clinical practice, multiple therapeutic modalities
are commonly used in combination to minimize the dosage of
individual agents and maximize effectiveness in the preven-
tion of rejection.

Initially, a specific course of treatment is given during the
perioperative period to induce effective immunosuppression
at the time of transplantation when immunological reactivity
is at its peak. This induction regimen usually includes protein
therapy (such as anti-CD25 antibody), as well as chemical
drugs. Alongside this, lifelong maintenance immunosuppres-
sion is commenced, although this is generally reduced and
modified over time as the risk of acute rejection diminishes.
Episodes of acute rejection are identified and treated as they
occur. Owing to expansions in available pharmaceuticals, there
is now considerable inter-center variation in transplant immu-
nosuppression protocols. Nevertheless, the majority of centers
maintain patients in the long term with a combination of low-
dose steroids and two steroid sparing agents, usually a calcineu-
rin inhibitor and an anti-proliferative agent.

Most clinical trials in transplantation report a composite
endpoint that comprises patient survival, graft survival, and
acute rejection incidence, but comparing trials to determine
the best therapeutic regimen has become exceedingly diffi-
cult because of the large number of potential drug combina-
tions and complex protocols.

Acute Rejection

For most patients, episodes of acute rejection are treated
successfully with short courses of high-dose corticosteroids,
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which are sometimes supplemented with protein therapies
such as rituximab and ATG. However, these events remain
an important determinant of long-term graft survival, even
when treated. Advances in immunosuppression have pro-
gressively reduced the incidence of acute rejection, but it is
still a significant problem in the long term. Most patients can
expect to have at least one episode of acute rejection in the
first 6 months post-transplantation.

Adverse Effects of Immunosuppression

A number of important drug-specific side-effects have fuelled
the hunt for improved immunosuppressive agents and regi-
mens, and are worth mentioning here.

The desire to withdraw steroid therapy due to their wide-
ranging undesirable effects (particularly metabolic — hyper-
tension, dyslipidemia, impaired glucose tolerance; osteopenia,
obesity,and dermal atrophy) has resulted in the incorporation
into most protocols of a phased reduction in steroid therapy.
Some even omit steroid treatment altogether, while others
gradually taper dosage until withdrawal has been completed.

The sustained use of the calcineurin inhibitors cyclosporine
and tacrolimus has also been targeted because of their ability
to contribute to renal dysfunction through direct nephrotoxic-
ity and by adversely affecting risk factors that may accelerate
cardiovascular disease (hypertension, dyslipidemia, impaired
glucose tolerance), and cosmetic-functional factors (hirsutes,
tremor, GI disturbance). Again, this has led to protocols that
either taper therapy to specific target levels (both drugs require
continuous therapeutic drug monitoring of plasma levels) or
omit calcineurin inhibitors altogether. Finally, the anti-
proliferative drug mycophenolate has replaced azathioprine
for new transplant recipients on account of its greater efficacy
in preventing acute rejection and superior side-effect profile.

The most important general side-effects of immunosuppres-
sion are the development of neoplasia and an increased risk of
infection. For these reasons, it is desirable to limit the extent of
all immunosuppressive therapies,and it is this, in particular, that has
inspired the search for novel strategies of tolerance induction.
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An ideal tolerance induction protocol would involve a short,
safe treatment that reliably promotes graft acceptance by the
recipient and allows graft function to be maintained indefinitely
in the absence of immunosuppression, without causing any short-
or long-term undesirable effects. Multiple reports of success-
ful therapeutic regimens in animal models, combined with the
identification of a tiny minority of nonimmunosuppressed renal
transplant recipients that do not reject their graft, has encour-
aged research in this field. However, as yet, a clinically viable
technique for tolerance induction has not been described.

Infections

As potent immunosuppressive medications have dramatically
reduced the incidence of rejection, infections have become a
leading cause of morbidity and mortality among renal trans-
plant recipients. It is important to note that infections can be
both more severe and more difficult to recognize in patients
taking immunosuppressive therapy than in those with a nor-
mal immune system.

Malignancy

In parallel with these infectious complications, there is also a
significantly increased incidence of many cancers among renal
transplant recipients when compared with dialysis patients
and the general population. This increase in incidence applies
particularly to malignancies of the skin, lymphoid tissue, and
urogenital tract. The total burden of immunosuppressive ther-
apy seems to be the most important risk factor, rather than
the use of individual immunosuppressive agents. According
to one study, the risk of malignancy after 20 years of immu-
nosuppressive therapy may be as high as 40%. Therefore, the
most important measure to prevent cancers is to minimize
excessive immunosuppression whenever possible, requiring
clinicians to judge the balance between the risks of over- and
under-immunosuppression in each individual case.

Renal transplant recipients should be encouraged to take
up cancer screening strategies as recommended for the general
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population, such as mammography, colonoscopy, or cervical
cytology. In addition, they should be advised to minimize the
risk of skin cancers by minimizing exposure to ultraviolet
radiation and using appropriate protection (at least factor 50
sunblock). Particularly in areas with a high risk of skin malig-
nancies, and in those transplant recipients with a long history
of immunosuppression, monitoring for premalignant skin
lesions should be routine in the transplant clinic.

Cardiovascular Disease

The commonest cause of death in renal allograft recipients
remains an excess of cardiovascular mortality (death with a
functioning graft). While some of this excess disease burden
can be explained by risk factors related to chronic kidney
disease pretransplantation such as diabetes, hypertension,
anemia, calcium-phosphate imbalance, and chronic inflamma-
tion, the de novo development of cardiovascular risk factors
pots-engraftment also plays a substantial role in imparting
cardiovascular risk.

Hypertension and dyslipidemia post-transplantation are
almost universal in the renal allograft population, as a result
of both local (e.g., renal transplant artery stenosis and poor
allograft function) and systemic (notably the effects of immu-
nosuppressive agents such as CNIs and corticosteroids) fac-
tors. By the same token, new onset diabetes mellitus (which
in some series affects up to 30% of subjects, largely the result
of immunosuppressive drugs) and post-transplant anemia,
significantly increase the cardiovascular risk. As a result, an
important part of the management of the renal transplant
recipient is medical cardiovascular risk reduction.

Diabetes

A significant proportion of renal transplant recipients have
pre-existing diabetes, reflecting the fact that diabetes mellitus
is the leading cause of end-stage renal disease in the devel-
oped world. In addition, up to 25% of transplant recipients
develop new-onset diabetes after transplantation, with obesity,
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Afro-Caribbean and South Asian ethnicity, and use of gluco-
corticoids and tacrolimus being particular risk factors. Both
pre-existing and new onset diabetes are associated with poor
outcomes, both in terms of long-term allograft survival and
cardiovascular complications.

Transplant recipients must therefore be screened for the
development of diabetes and treated according to established
standards in the nontransplant population. Minimization of
glucocorticoid therapy and reduction of the tacrolimus dose
may also be appropriate. Patients with combined kidney-pan-
creas transplants are screened with particular diligence for
the development of diabetes as elevated blood sugars often
indicate poor pancreatic health.

Bone Disease

Although transplantation can ameliorate, or at least halt the
progression of the renal bone disease seen in dialysis patients,
bone disease continues to be a significant problem following
transplantation. Osteoporosis is common, largely due to glu-
cocorticoid therapy; the incidence of avascular necrosis has
declined as lower cumulative doses are used. Hyperparathy-
roidism is common after transplantation, and if caused by
suboptimal renal function, ongoing treatment with vitamin
D analogs may be indicated. Calcium-sensing receptor drugs
(e.g., Cinacalcet) are being used more frequently now.

Hyperuricemia and Gout

Gout is common after renal transplantation, and seems to be
particularly associated with cyclosporine therapy. Nonsteroidal
anti-inflammatory agents are a potential concern in renal trans-
plant recipients, and many centers would advocate avoiding
their use altogether. Allopurinol must also be avoided (or used
with great care and at lower dosage) in patients treated with
azathioprine as the interaction between these two agents can
cause profound marrow suppression. It is worth remembering
that losartan has a mild uricosuric effect.
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Anemia

Anemia is common following transplantation, largely owing
to suboptimal allograft function and the use of medica-
tions such as azathioprine, Mycophenolate mofetil (MMF),
or ACE inhibitors, which may impair erythropoiesis. Iron
deficiency (absolute, or functional) is common. Iron supple-
mentation, followed if needed by erythropoiesis-stimulating
agents (ESAs) such a recombinant erythropoietin is there-
fore common in the post-transplant setting. Although no
prospective trial data are available to guide the treatment of
post-transplant anemia, it seems reasonable to manage ane-
mia in transplant recipients in a manner similar to that used
in other chronic kidney disease patients. Anemia treatment
thresholds are Hb<10.5 g/dL and treatment should aim to
achieve Hb levels in the range 10.5-12.5 g/dL.

Key Points

1. Transplantation of the kidney is almost always successful
in 2009, primarily due to the adjuvant use of medical thera-
pies to present subsequent rejection.

2. Current immunosuppressive modalities have significantly
reduced the likelihood of transplant loss from acute rejec-
tion — routine transplant survival in most centers is now
greater than 90% by the end of the first postoperative year.

3. Complications of long-term broad-spectrum immunosup-
pression still carry significant morbidity and mortality and
necessitate stringent post-transplant surveillance and the
reduction of long-term risk.

4. Medical management of complications resulting from the
drugs used for immune suppression (e.g. infection, skin
changes, diabetes) is key to successful long-term outcomes.

5. The induction of a state of immunological tolerance to
transplanted organs without the requirement for pharma-
cological immunosuppression with retention of the capacity
to respond to infectious agents remains the theoretical
long-term goal of the transplant team.



208 B. Afzali et al.

Further Reading

1.

Anemia after renal transplantation. Afzali B, Al-Khoury S, Shah
N, Mikhail A, Covic A, Goldsmith D. Am J Kidney Dis 2006; 48:
519-536.

Coronary artery disease in uremia: aetiology, diagnosis and thera-
py- Civic A, Goldsmith DJ. Kidney Int 2001; 60: 2059-2078.

What we CAN do about chronic allograft nephropathy: role of
immunosuppressive modulations. Kidney Int 2005; 68: 2429-
2443.



Chapter 15

Analgesia for Urological
Procedures

Aza A. Mohammed, Rose McRobert, and Brian Little

Introduction

Pain is defined (according to the WHO) as “an unpleasant sensory
and emotional experience associated with actual or potential
tissue damage, or described in terms of such damage” [1].

The urinary tract is mainly under the control of the
autonomic nervous system. Preganglionic sympathetic fibers
to the kidneys arise from T8-L1 spinal segments. These con-
verge into the coeliac and aorto-cortical ganglia and then give
rise to postganglionic fibers to supply the kidneys. Parasympa-
theticsupply to the kidneys s via the vagus nerve. Preganglionic
sympathetic fibers to the ureters originate from T10-L2 spinal
segments. These converge into the aorticorenal and superior
and inferior hypogastric plexuses. Postganglionic fibers arise
from these plexuses to supply the ureters. Parasympathetic
input to the ureters is mainly via the S2-4 segments. Somatic
pain fibers travel with the sympathetic fibers and therefore
patients with renal or ureteric stones manifest with pain refer-
ring to the somatic distribution of T10-L2. Sympathetic supply
to the bladder originates from T11-L2 segments which travel
through the superior hypogastric plexus and supply the bladder
through the right and left hypogastric nerves. The sympathetic
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DOI 10.1007/978-1-84882-704-2_15,
© Springer-Verlag London Limited 2010



210 A.A.Mohammed et al.

system is inhibitory to the detrusor muscle and maintains the
tone of the bladder neck. The parasympathetic nerve supply
originates from the spinal segments S2-4 to form the pelvic
parasympathetic plexus. These are excitatory to the detrusor
muscle and inhibitory to the bladder neck. The penis is mainly
supplied by the dorsal nerve of the penis, which is a branch of
the pudendal nerve (S2-4). These nerves pass underneath the
inferior margin of the pubic arch and run within the subpubic
space and through the suspensory ligament to reach the inner
surface of the Buck’s fascia accompanied by the dorsal artery
of the penis. The scrotum is innervated anteriorly by the ilio-
inguinal and iliohypogastric nerves (L1-2) and posteriorly by
the perineal branches of the pudendal nerve (S2-4).

Painful stimuli are carried from the peripheral nerves through
the spinal cord into the precentral gyrus of the cerebral cortex
via ordered neuronal pathways. The cell bodies of the first-order
neurons lie in the dorsal horn and synapse with the second-order
neurons. The second-order axons cross the midline and travel
via the spinothalamic tract to reach the thalamus. In the thala-
mus, the second-order neurons synapse with third-order neu-
rons, which project through the internal capsule and corona and
then radiate into the sensory cerebral cortex.

Pain usually results from stimulation of the sensory periph-
eral nerve endings. These are high-threshold nerves which
could either be nonmyelinated slow-conducting C fibers (pro-
ducing dull pain) or myelinated rapidly-conducting A-fibers
(producing sharp pain). Tissue injury or ischemia is accom-
panied by the local release of various chemical substances.
These act on the nerve endings causing direct stimulation
or increase the sensitivity of these nerve endings to various
other stimuli. These chemicals include vanilloids (such as cap-
saicin), kinines (such as bradykinines), prostaglandins, cations
(H*, K*), serotinine, histamine and substance P.

Medical Therapies used in Urological Analgesia

The common analgesics used in urological practice are sum-
marised in Table 15.1 and a discussion of their clinical use in
procedures is now presented.
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Spinal Anesthesia

This provides rapid and complete sensorimotor block below
the level of the umbilicus (T10) for 2-3 h. Thus it facilitates
surgery without general anesthesia.

The procedure is performed under strict aseptic technique
with intravenous access and monitoring. The patient is placed
in the sitting or lateral position, with hips and spine flexed. The
landmark is a line joining the iliac crests across the spinous
process of L4. After infiltration with local anesthesia, an intro-
ducer is inserted perpendicular to the skin at the L3/4 inter-
space and is used to progress through skin, subcutaneous
tissue, supraspinous and interspinous ligaments. Then a narrow
(24-29G) pencil-point needle is advanced until a click is felt,
indicating penetration of the dura. Free flow of cerebrospinal
fluid (when the stylet is removed) confirms correct placement,
and 2-3 ml 0.5% bupivacaine is injected. The patient is then
placed supine and monitoring continued, as onset of sympa-
thetic, motor, and sensory block is rapid (2-5 min). Block height
and adequacy can be tested by pinprick and loss of temperature
sensation. An intrathecal catheter can be sited for continuous
spinal anesthesia.

Complications of this procedure include hypotension,
urinary retention and bradycardia. The incidence of post-
dural puncture headache is reduced by use of narrow-gauge
pencil-point spinal needles. Neurological complications are
extremely rare, and may be due to infection, nerve root dam-
age, prolonged hypotension or spinal hematoma.

Absolute contraindications to this procedure include local
sepsis, patient refusal, deranged clotting and full therapeutic
anticoagulation. Antiplatelet therapy, neurological disease
and aortic or mitral stenosis (profound hypotension can occur
due to sympathetic blockade) are relative contra-indications.

Caudal Analgesia

This provides epidural analgesia below the level of the umbilicus
for 4-8 h. The patient is placed in the lateral position with legs
flexed at the hip. The sacral hiatus forms an equilateral triangle
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with the posterior superior iliac spines. The sacral hiatus itself
is a triangle formed by the sacral coruna and the fourth sacral
vertebra and is covered by the sacrococcygeal membrane.
A small stab incision is made midway between the sacral
coruna and a 21G needle or 20G IV cannula is inserted at a
60° angle to the skin. A click is felt as the needle penetrates
the sacrococcygeal membrane. The needle should be flattened
and then advanced 1-2 mm, progressing easily. Bupivacaine is
injected in a dose of 20-25 ml of 0.125-0.5% to a maximum
of 2 mg/kg (0.5-1.0 mg/kg bupivacaine in children, depending
on desired block height), aspirating frequently for blood or
cerebrospinal fluid. Opioids can extend the duration of the
block, but increase the risk of urinary retention and must be
preservative-free.

Adrenaline has been implicated in cases of spinal ischemia
and should be avoided. Potential side effects include motor
block, urinary retention, hypotension, inadvertent dural
puncture and intravascular injection.

Dorsal Penile Nerve Block

This is mainly performed for circumcision or other penile
procedures such as meatoplasty, frenuloplasty or preputioplasty.
A dorsal penile nerve block is performed with a mixture of
10 ml of 1% Lidocaine (short acting for the procedure) and
10 ml of 0.5% Bupivacaine (long acting for postoperative pain
relief). The under surface of the pubic symphysis is palpated at
the base of the penis. A needle is introduced vertically through
Buck’s fascia and the anesthetic agent is infiltrated under the
symphysis pubis slightly laterally on both sides to block the
dorsal nerves. Sensory sparing of the frenulum and ventral sur-
face may occur which necessitate local anesthetic infiltration
of the subcutaneous tissue at the base of the penis ventrally.
An alternative, but equally efficacious penile block can
be performed using the “ring block” technique. It is straight-
forward technique, and is broadly similar to the technique used
on other extremities, such as fingers, for reduction of fractures.
Again, 10 ml 1% Lidocaine and 10 ml of 0.5% Bupivacaine
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are circumferentially infiltrated around the base of the penis
into the loose subcutaneous connective tissues.

In overweight patients it can be difficult to accurately
infiltrate under the symphysis pubis, due to increasing prepubic
fat pad depth. The surgeon may need to push the prepubic fat
pad down and pulling the penis up to provide an injection site
sufficiently far away from the foreskin. If it fails to produce
anesthesia then a “ring block” may be more appropriate [2].

Spermatic Cord Block

This is often used to provide intra-scrotal anesthesia for
hydrocoele repair. It is important to remember that scrotal
skin is separately innervated, and so must be additionally
infiltrated to provide anesthesia. It is the authors experience
that it is helpful to tell patients that they will feel normal skin
sensation in the scrotal skin away from the infiltrated site, and
that they will still feel movement or “pulling” during the pro-
cedure. This is because the local anesthetic agent will block
the finer unmyelinated pain conduction nerves, but not the
thicker myelinated proprioception fibers.

The simplest technique is to grasp the cord on each side
(as it exits from the superficial inguinal ring to enter the scro-
tal neck). Local anesthesia can be provided with 10-20 ml of
0.5% bupivacaine. It is crucial not to infiltrate the cord at a
point too far distal to the superficial ring, as this makes sub-
sequent identification of the vas deferens, during surgery,
extremely challenging, increasing the risk of iatrogenic injury
to this structure.

Inguino-Scrotal Surgery

It is possible to perform inguino-scrotal procedures under
local anesthesia, and this has been shown by the increasing
number of inguinal hernia cases and hydrocele surgeries
being undertaken with this technique.

The ilio-inguinal nerve is blocked by inserting the needle
vertically 1 cm medial to the anterior superior iliac spine and
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then, after it has been felt to pass through the external oblique
fascia, the local anesthetic agent is injected. This may be a
technically difficult technique to perform successfully, with
variable outcomes, and hence it is often more practical to simply
infiltrate the site of the proposed incision at skin and sub-
cutaneous tissue level, and then to infiltrate the cord at the
deep inguinal ring once the surgical wound is appropriately
exposed. Additional local anesthetic can be used if there are
still areas of discomfort.

Transrectal Ultrasound (TRUS) Guided Prostate
Biopsies

Local anesthesia significantly reduces pain and discomfort,
during this diagnostic procedure. The initial paper to describe
the use of local anesthetic infiltration for this procedure was
by Nash et al. [3] in a series of 64 patients, in whom one side
of prostate had been injected with either 5 ml of Saline or 1%
Lidocaine just lateral to the junction of the seminal vesicles and
the prostate on both sides (guided by the TRUS). In this study
both groups had lower pain scores for the injected sides, but the
reduction for Lidocaine was significantly better than that for
saline [3]. Local infiltration of anesthesia in TRUS-guided pros-
tate biopsies was later modified by Soloway et al., who incorpo-
rated two further injections on each side at the mid-portion of
the prostate on the lateral aspect, and at the apex. Only one of
his series of 50 men had significant discomfort [4].

Flexible Cystoscopy

This diagnostic procedure is used very commonly in urologi-
cal practice, to investigate hematuria or lower urinary tract
symptoms, as well as for following up patients with known
bladder cancer. Traditionally flexible cystoscopy is performed
under local anesthaesia which consists of urethral instillation
with local anesthetic gel (Instillagel™). Instillagel™ is a mix-
ture of 2% lidocaine and antiseptics and is available in 11 ml
specially designed sterile syringes [5].
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Extracorporeal Shock-Wave Lithotripsy

This is a common non-invasive method used for the treatment
of renal stones less than 2 cm. Pain during the procedure is usu-
ally caused by the effect of the acoustic shock waves on the stone
which can result in bruising of the kidney. In addition, subsequent
passage of stone fragments down the ureter can cause renal colic-
like symptoms. Simple analgesics (such as NSAIDs) given before
or during the procedure can achieve good pain control.

In some centers, IV infusion of fentanyl (such as sufentanil
and remifentanil) can be used for control of severe pain dur-
ing the procedure although it is a highly skilled technique and
requires the involvement of an anesthetist [6]. Patients who
develop severe pain and fever after the procedure should be
properly investigated with abdominal CT scan to exclude
perinephric hematoma or hydronephrosis due to lower ure-
teric obstruction by stone fragments.

Postoperative Analgesia

Good postoperative pain control can alleviate the patient’s
distress,reduce postoperative complications and speed recovery
and discharge. The choice of postoperative analgesia depends
on the nature and duration of the surgery, anesthetic technique
used, the staff and equipment available, and patient factors such
as co morbidities and patient’s perception of pain (Table 15.2).
The World Health Organisation Pain Ladder [7] was origi-
nally developed as a method of managing cancer pain, and is
now widely used in all pain management. The principle is to
start at the bottom of the ladder, moving up if pain persists.

Regional anesthetic techniques can also be used includ-
ing topical and local anesthetics infiltration, peripheral nerve
block and the use of spinal and epidural anesthesia.

Patient-Controlled Analgesia (PCA)

Patient-controlled analgesia (PCA) enables patients to
administer their own postoperative analgesia to suit their
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TaBLE 15.2.  Analgesia used for postoperative pain control.

Step 1: Mild pain Nonopioid analgesic (aspirin, paracetamol,
NSAIDS)
+ Adjuvants (steroids, antidepressants, anti-
convulsants, exercise, psychological support,
complimentary therapy)

Step 2: Moderate pain ~ Weak opioid analgesic (tramadol, codeine,
dihydrocodeine)
+ Nonopioid analgesic
+ Adjuvants

Step 3: Severe pain Strong opioid analgesic (morphine, diamor-
phine, oxycodone)
+ Nonopioid analgesic
+ Adjuvants

requirements. It can be administered by oral, inhalational,
subcutaneous, and epidural routes, but the commonest form
delivers a predetermined dose of opioid via the intravenous
route using a programmed pump. The patient presses a button
when in pain, and a small bolus dose of opioid (usually mor-
phine) is delivered. This triggers a preprogrammed lockout
period, during which no further analgesia can be delivered
despite further demands from the patient. Overdose is also
prevented by the sedative effect of morphine, so the patient
will not demand any further doses until their level of the drug
is reduced. A commonly used regime is 1 mg bolus dose of
morphine with a 5-min lockout. Loading doses and back-
ground infusions can be programmed, but are less commonly
used. Complications are related to the drug used, mechanical
problems, such as siphoning, staff and patient education in
the use of the device. Concurrent use of nonopioid analgesics,
such as regular paracetamol and NSAID, will act synergisti-
cally and reduce the total amount of morphine required.

Emergency Management
of Renal (Ureteric) Colic

Renal colic is characterized by sudden sharp pain in the flank.
It radiates down (according to the site of stone impaction) to
the groin, the testicle in males and the labia in females in distal
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ureteric stones. Stones impacted in the vesico-ureteric junction
cause pain at the tip of the penis and UTI-like symptoms like
frequency, urgency and dysuria. Typically patients with renal
colic will be moving around and unable to lie still due to the
intensity of pain.

Pain relief is the primary objective in renal colic. The cur-
rent guidelines suggest that starting patients on NSAIDs
(such as diclofenac) is associated with better pain control and
less side effects [8, 9]. Patients with persistent pain following
NSAID administration should be offered other opioid anal-
gesics such as morphine. An antiemetic is usually given con-
comitantly to overcome the nausea and vomiting associated
with these drugs.

Finally, medical expulsive therapy is considered efficacious
and can be recommended, specifically in patients with ure-
teric stones <10 mm, whose symptoms are controlled, who are
not septic, and who have adequate renal reserve. With regard
to specific medical treatment, a published meta-analysis has
shown that 29% more patients receiving o blocker therapy
Tamsulosin, passed their stones than did controls, a difference
that was statistically significant [8].

Key points

1. An understanding of the pain control ladder is essential
to adequately manage painful urological conditions with
minimal side effects.

2. Appropriate knowledge of relevant anatomy and local
anesthetic drugs enables the urologist to perform a variety
of minor procedures under local anesthesia.

3. Procedures performed under local anesthesia will avoid
risks of general anesthesia and will ensure early recovery.

4. Adequate postoperative pain relief in patients with
major urological interventions is essential for prompt
recovery.

5. The urological patient should be able to decide about the pre-
ferred mode of pain relief postoperatively. This is only done
after careful discussion with anesthetist and the urologist.
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Chapter 16

Alternative or Complementary
Treatments in Urology

Charlotte L. Foley, Sergiy Tadtayev,
and Tamsin J. Greenwell

Introduction

Alternative medicine encompasses any healing practice
that falls outside the realm of conventional medicine. When
applied in conjunction with conventional treatments, it
becomes “Complementary medicine.” In the West, alterna-
tive medicine includes aromatherapy, Alexander technique,
reflexology, hypnotherapy, acupuncture, homeopathy, medi-
tation, biofeedback, yoga, Shiatsu, chiropractics, herbalism,
traditional Chinese medicine and many more. Clearly, in
other parts of the world, some such practices are mainstream
techniques. The definition of alternative medicine therefore
depends on context.

Alternative medicine has been variably embraced by
conventional medical practitioners. The use of herbal
extracts (phytotherapy) for benign prostatic hyperplasia
(BPH) is widespread in Europe, and even reimbursed by
health insurers in Germany, while the same treatments
are considered alternative in the UK and USA. A popularly
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stated distinction is that most alternative treatments have
not been submitted to rigorous, unbiased evaluation in
randomized controlled trials (RCTs). This accusation may
be leveled at many well-established conventional treat-
ments too, but the current evidence for many alterna-
tive practices is weak, nonexistent, or negative. There are
some exceptions, such as certain herbs (e.g., Cranberry
for urinary tract infection, UTI) and acupuncture, and it
is notable that these more proven alternative treatments
have been brought into standard practice in some centers.
However, it is unlikely that many alternative interventions
will be similarly accepted until they prove themselves in
clinical trials.

The concern with herbal preparations is that they are
held to less stringent manufacturing and quality control
procedures than pharmaceuticals. This results in consid-
erable variability in the concentrations of active ingredi-
ents, ranging from 0 to 95% in an analysis of 27 different
saw palmetto products. One herbal extract contains
many (often uncharacterized) active chemicals with var-
ious actions, some of which may be undesirable. In fact,
many preparations are combinations of plants — which
are not only patentable, but also more marketable. PC-
Spes, for example, contained extracts from eight tradi-
tional Chinese medicine herbs and showed promise in
the treatment of prostate cancer. It was withdrawn in
2002, owing to quality control concerns and reported
contamination with warfarin, indomethacin and diethyl-
stilbesterol. Such cautionary tales demonstrate both the
potential of phytotherapies and the need for their care-
ful evaluation.

Public acceptance of alternative medicine is far more
enthusiastic. In 1990, 34% of Americans had used alterna-
tive medicine that year, with this figure rising to 42% in
1997. It is quite likely that many urological patients have
tried alternative medicines. However, only about 40% of
patients report such use to their physician.
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Medical Therapies using Alternative or
Complementary Treatments for Urological
Conditions

Benign Prostatic Hyperplasia

Saw Palmetto

The best investigated prostate phytotherapy is an extract
of saw palmetto or American dwarf palm berries (Serenoa
repens, see Table 16.1). A systematic review of 18 studies
involving 2,900 patients found significant though modest
improvements in overall symptom score (1.41 points), peak
flow rate (1.93 ml/s), and nocturia (0.76 episodes/night) when
compared with placebo. The conclusion was that Saw palmetto
provided symptom improvements comparable with finas-
teride, with fewer adverse events.

A meta-analysis of trials using a standardized preparation
(Permixon®) reported significant (and again modest) improve-
ments in maximum flow rates and nocturia. Saw palmetto
reduced symptom scores by 4.78 points, which compares well
with conventional drugs. However, placebo effects are often
impressive in short-term BPH trials, and placebo showed
a 4.54 point reduction, which was not significantly different
to saw palmetto. Thus, phytotherapies often perform better
in trials against conventional medical treatments than against
placebo. Two other 6-month RCTs found no benefit, and nor
did a rigorous year-long RCT of 225 BPH patients for symp-
tom score, peak flow rate, prostate size, residual urine volume,
quality of life, or prostate-specific antigen (PSA) levels.

African Plum Tree

Extracts from the bark of the African plum tree (Pygeum
africanum and Prunus africanum) are also active in the
prostate (Table 16.1). A Cochrane meta-analysis of 18 tri-
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als involving 1,562 men showed a twofold improvement in
symptom scores, a 23% increase in flow rates, and a 19%
reduction in nocturia. Adverse effects were mild. A review of
published trials using a standardized P africanum preparation
(Tadenan®) identified 2,262 patients across many small, short
trials. None of them met the standard recommended by the
International Consultation Conferences on BPH, and as such,
the data on P africanum’s efficacy are inconclusive.

South African Stargrass

Two preparations of South African stargrass (Hypoxis rooperi),
which is rich in beta-sitosterol and other sterols, have been
studied. The Harzol® trial randomized 200 patients to Har-
zol® or placebo, showing substantial and significant improve-
ments when compared with placebo in symptom score (7.3
vs. 2.3 points) and peak flow rate (5.2 vs. 1.1 ml/s). The Azu-
prostat® trial randomized 177 patients to Azuprostat® or pla-
cebo and showed similarly impressive, significant results (8.3
vs. 2.8 symptom score points, 8.8 vs. 4.4 ml/s in peak flow).
These results exceed most conventional BPH drug effects and
approach those of surgery. However, the placebo group also
performed unusually well, and though mean patient age was
65, the peak flow rate in the treatment group was surprisingly
high at 19.4 ml/s, which raises questions of validity.

Pumpkin Seed

Pumpkin seeds (Cucurbita pepo) are popular in Germany.
Few trials have evaluated them. However, a 1-year RCT of
476 patients reported impressive symptom score improve-
ments of 6.8 points, which was a significant 1.2 points better
than placebo (which also performed moderately well).

Rye Pollen

An extract of rye grass pollen (Secale cereale) called cernilton
was subjected to a Cochrane review. Evidence from 440 men
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in four trials suggested some effect on self-rated improvement
and nocturia, but none in flow rate, residual urine, or prostate
size over placebo, though withdrawal rates were low at 4.8%.
The Cochrane authors reported “modest” effects; however,
the Oxford evidence-based healthcare journal, Bandolier,
concluded no evidence of any benefit.

Stinging Nettle

A stinging nettle (Urtica dioica) preparation Prostagutt® was
as effective as finasteride in a year-long RCT involving 489
patients. It achieved dramatic improvements in symptom
score (4.8-7.5 points) and in peak urinary flow (2-3 ml/s).
An 18-month placebo-controlled cross-over study on 620 men
reported similar and significant magnitudes of effect across
all usual outcome measures. However, further trials are nec-
essary before this promising agent can be recommended.
Other phytotherapies for BPH have been evaluated even less.
Results within and between trials are often mixed, and none
have the scale and longevity of conventional BPH treatments.

Prostate Cancer

Vitamin E

Cancer patients in particular are frequent adopters of
complementary medicine. Patients on active surveillance
are keen to pursue lifestyle and dietary measures that will
influence the progression of their disease, while increasing
awareness of men’s health issues has raised interest in preven-
tative measures.

The antioxidant vitamin E has been evaluated for various
health benefits in large population studies. The 6-year, 29,133
patient ATBC study suggested that male smokers given 50 mg
vitamin E daily had a significantly (32%) lower incidence of
prostate cancer than those on placebo. However, the 7-year
HOPE Trial found that vitamin E did not reduce the inci-
dence of prostate cancer, total cancer, or major cardiovascular
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events. The ongoing SELECT trial (Selenium and vitamin E
cancer prevention trial) will evaluate the effect of 200 mcg
selenium, 400 mg vitamin E, both, or placebo on prostate can-
cer incidence in >35,000 men. Follow-up will be for 12 years,
but a press release issued in October 2008 reported an interim
analysis suggesting that selenium and vitamin E did not pre-
vent prostate cancer, and participants were asked to stop
their supplements. Furthermore, two nonstatistically signifi-
cant trends require further evaluation: slightly more cases of
prostate cancer occurred in men taking vitamin E alone, and
there were slightly more cases of diabetes in those taking only
selenium. Completion of follow-up and further analysis will
ensue, but vitamin E cannot currently be recommended.

Selenium

The trace element selenium was implicated when reduced
cancer risk was correlated with higher soil selenium levels.
A study on prevention of nonmelanoma skin cancer identi-
fied a reduction in prostate cancer incidence as a secondary
endpoint. The SELECT trial was designed to investigate this
further, but recent events suggest that selenium is not preven-
tative (see Vitamin E above).

Lycopene

Lycopene is found in tomatoes, lychees, and pink grapefruit. The
effect of dietary or supplemental lycopene on serum PSA levels
has been evaluated in a number of patient groups with conflict-
ing results. Three weeks of lycopene prior to radical prostatec-
tomy in 26 patients with localized cancer was associated with a
drop in PSA when compared with a rise in the untreated group.
Other pathological parameters also seemed more favorable, but
numbers were too small to allow firm conclusions. Conversely, a
year-long trial on patients with biochemical relapse showed no
effect on PSA progression, but adding lycopene to orchidectomy
in 54 men with advanced disease produced a more consistent
serum PSA reduction and improved bone pain, lower urinary
tract symptoms, and survival.
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Pomegranate Juice

A single uncontrolled trial of pomegranate juice in 48 men
with rising PSA levels after definitive local therapy showed a
significant reduction in PSA doubling time. Demand for pome-
granate juice rocketed 250% after these results were reported
in the popular press. However, further confirmatory trials are
needed and drug interactions are possible (Table 16.2).

Chronic Prostatitis

Chronic prostatitis can have a greatly deleterious effect on
quality of life, and patients living with this condition learn to
cope with unpredictable and chronic pain, lower urinary tract
symptoms, and sexual problems. Often, conventional treat-
ments will have had disappointing outcomes, so alternative
medicine offers another approach, particularly for those with
type I1I prostatitis/chronic pelvic pain syndrome.

Quercetin

This is a bioflavinoid found in citrus fruit, apples, greens, and
onions among others with anti-inflammatory and antioxi-
dant properties — both processes implicated in the etiology of
chronic prostatitis. A 1-month RCT of 30 patients showed
that 67% had a clinically significant response in the treatment
arm when compared with 20% for placebo. Prostaglandin and
leukocyte levels fell in prostatic secretions while endorphins
rose. Reported side effects included some nausea and tingling.
Quercetin also inhibits CYP3A resulting in drug interactions
and may block the action of quinolone antibiotics.

Bladder Pain Syndrome/Interstitial
Cystitis (BPS/IC)

Similar motivations and approaches apply to painful blad-
der syndrome; however, the lack of evidence means that
no treatments can be recommended. Dietary avoidance of
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exacerbating foods is widely practised, but often individual-
ized. Successes in series of patients have been reported for
acupuncture (79% >50% improvement), myofascial trigger
point release (70% improvement), transvaginal massage, and
quercetin (significant symptom score improvement).

Urinary Tract infection

Cranberry Juice

There is good evidence that cranberry juice prevents and may
treat UTIs in susceptible women, but not in neuropathic patients
or children. Cranberry and blueberry juices contain proantho-
cyanidins that interfere with E. coli adherence to the urothelium.
Trials used 200750 ml of cranberry juice, but the actual cran-
berry content of preparations can vary. Cranberry juice halved
the number of UTIs representing a “number needed to treat” of
14 (or 8 if only trials over 6 months are considered). However,
dropout rates were approximately 40% and high cranberry juice
intake has been reported to interact with warfarin.

Peyronie’s Disease

This poorly understood, chronic condition has many treat-
ments with scant evidence for their efficacy. Vitamin E (400 IU/
day) is a common treatment with few positive trial outcomes,
but at least does no harm. Acetyl-L-Carnitine has been found
to be superior to tamoxifen in one study. It achieved 92% pain
reduction and inhibition of disease progression and seven
degrees of penile straightening.

Erectile Dysfunction

In no other area of urology are there more herbal remedies
available, with the least likelihood of any proven efficacy. It is
likely that herbal extracts do contain erectogenic compounds,
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and combined with the 25-50% placebo effect seen in con-
ventional trials, the “herbal viagra” market remains healthy.
However, the unregulated nature of these products was dem-
onstrated in an analysis, which found treatment levels of sildenafil
and tadalafil in only two of seven internet-bought products,
with the accompanying serious drug interaction risks.

Korean Red Ginseng

Korean Red or Panax Ginseng contains ginsenosides, which
increase nitric oxide release, thereby causing smooth muscle
relaxation. This herbal preparation has been evaluated in a
number of clinical trials, performing significantly better than
placebo and achieving a 60-66% response rates.

Conclusions

At worst, alternative therapies defraud unwell patients
with harmful interventions; at best they are therapies with
superior efficacy to current drugs yet fewer side effects,
and often in disease areas where conventional treatments
have little to offer. Evidence based medicine will help dis-
criminate between therapies, so appropriately and carefully
designed trials of each treatment should be welcomed by all
practitioners.

Key Points

1. The use of complementary/alternative medicine is wide-
spread, and may not be divulged by patients, unless the
information is directly requested.

2. Herbal preparations may have unpredictable concentrations
of active ingredients, contaminants, and drug interactions.

3. Evidence is insufficient to allow recommendation of most
alternative therapies except cranberry for UTI, though
there are promising treatments worthy of further study.
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4.

Studies are hampered by variable dosing, large placebo
responses in chronic urological diseases, and the difficulty
of blinding some active treatments.

. Formal randomized-controlled studies are needed before con-

ventional medicine can recommend alternative treatments.
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