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Preface

The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-Based
Practice Centers (EPCs), sponsors the development of evidence reports and technology
assessments to assist public- and private-sector organizations in their efforts to improve the
quality of healthcare in the United States. The reports and assessments provide organizations
with comprehensive, science-based information on common, costly medical conditions and new
healthcare technologies. The EPCs systematically review the relevant scientific literature on
topics assigned to them by AHRQ and conduct additional analyses when appropriate prior to

developing their reports and assessments.

To bring the broadest range of experts into the development of evidence reports and health
technology assessments, AHRQ encourages the EPCs to form partnerships and enter into
collaborations with other medical and research organizations. The EPCs work with these partner
organizations to ensure that the evidence reports and technology assessments they produce will
become building blocks for healthcare quality improvement projects throughout the Nation. The
reports undergo peer review prior to their release.

AHRQ expects that the EPC evidence reports and technology assessments will inform
individual health plans, providers, and purchasers as well as the healthcare system as a whole by
providing important information to help improve healthcare quality.

We welcome comments on this evidence report. They may be sent by mail to the Task Order
Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither Road,
Rockville, MD 20850, or by e-mail to epc@ahrg.gov.
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Structured Abstract

Context: Spinal cord injury (SCI) is most often the result of a trauma to the spinal cord, but can
also be associated with congenital or degenerative disease. In the United States alone, there are
currently approximately a quarter million people with SCI. Sexual dysfunction in people with
SCI may have both physiological and psychological (e.g., body image, self esteem) elements that
can be distressing regardless of the persons’ gender, age or culture. Although some men with
SCI are unable to have erections, many still maintain the ability to have some erectile function,
albeit of insufficient quality and duration for intercourse. Many techniques currently exist to
remediate erectile dysfunction in men with SCI. These include devices such as the vacuum
erection device as well as the injection of vasoactive drugs into the penis. A recent innovation to
improve erectile function in men with SCI has been the approval of the drugs such as sildenafil
(Viagra®). Remediation of sexual dysfunction in women with SCI has until recently been
largely ignored in the literature.

Objectives: This report focuses on two questions: (1) issues related to fertility, pregnancy rates,

and live births in persons with SCI, and (2) issues related to male impotence post-SCI.
Reproductive health: What is the current fertility rate for men and women after SCI?

o Are fertility rates changed by freezing a new patient’s sperm?

o Are there better fertility rates using electroejaculation or vibration? Does order of
method influence outcome?

e To improve fertility rates, when should invasive techniques such as testicular biopsy or
aspiration or ICSI be pursued?

e Are there pregnancy complications and prospective obstetric management issues for SCI
females?

Male sexuality: How has the availability of Viagra® and other remediation affected sexual
function, frequency of activity, and adjustment after SCI?

e Is Viagra® really more benign than intracavernous injections?

e How does the morbidity of prostaglandin injections compare to the older (less expensive)
papaverine?

e What is the morbidity of vacuum tumescence devices?

e What indications, if any, remain for implantable penile prosthetic devices?

Data Sources: The databases searched were Medline (1966—-June Week 1 2003), Premedline
(June 13 2003) and CINAHL (1975-June Week 1 2003), the Cochrane Central Register of
Controlled Trials, (1st Quarter, 2003), SocioFile (1974-June 2003) and PsycInfo (1887-June



Week 1 2003). The annual proceedings (1997-2002, inclusive) of several groups were searched:
the American Urological Association, International Society of Sexual and Impotence Research,
International Society for the Study of Woman's Sexual Health, American Paraplegia Society,
American Association of Spinal Cord Injury Nurses, American Association of Spinal Cord
Injury Psychologists and Social Workers, American Association of Sex Educators, Counselors
and Therapists, American Spinal Injury Association, American Academy of Physical Medicine
and Rehabilitation, and American Congress of Rehabilitation Medicine. Several manufacturers
were also approached for potential data including: Eli Lilly Canada Inc., Bayer Group, Unimed
Pharmaceuticals Inc., Mentor Corporation, Vivus Inc., Timm Medical Technologies, Schering-
Plough Corporation, Pfizer, Sabex 2002 Inc., and Novartis Pharmaceuticals.

Study Selection: All results of searches for evidence were screened against the eligibility
criteria. As an extension of the phase I feasibility study, two reviewers were employed at the
relevance assessment phase of the evidence review. Two levels of screening for relevance were
used, with the first level directed at bibliographic records during phase I, the feasibility study
(i.e., title, authors, key words, abstract), and the second level focused on those “full report”
articles retrieved based on the results of the first level of screening. Following a calibration
exercise, two reviewers independently broad screened the title, abstract, and key words from
each bibliographic record for relevance by liberally applying the eligibility criteria. The record
was retained if it appeared to contain pertinent study information. If the reviewers did not agree
in finding at least one unequivocal reason for excluding a report, it was entered into the next
phase of the review. The screening process also identified which of the two questions the record
addressed. Excluded studies were noted, as was the reason for their ineligibility.

Data Extraction: Data abstracted included the characteristics of the report (e.g., publication
status, language of publication, year of publication), study (e.g., sample size; research design;
number of arms), population (e.g., age; percent males; diagnosis description),
intervention/exposure (e.g., Viagra® for sexual function; testicular biopsy for fertility rates) and
participant dropouts and withdrawals. A qualitative synthesis was completed for all studies
included in the evidence report. This was performed on a question-specific basis, with studies
grouped according to research design. Each synthesis includes a narrative summary of the key
defining features of the study report, if stated, population, intervention/exposure, outcomes,
study quality, applicability, and individual study results. Meta-analytical techniques for single
proportions were used, when appropriate.

Data Synthesis: A total of 2,420 bibliographic records were retrieved. After duplicate records
were removed, 2,082 unique items remained. An additional 46 potentially relevant studies were
identified through conference abstracts or were nominated by manufacturers. A total of 2,128
reports were evaluated against the eligibility criteria. In total, 122 reports were included in the
systematic review: 66 of the reports examined fertility and 56 reports examined sexual
dysfunction in individuals with SCI.

The 122 studies included 6,668 individuals, ranging in age from 16 years to 81 years, of
which 78% of the studies reported 100% male participation, with 6% reporting all female
participation. The complete spectrum of SCI severity was included across the studies. The
majority of studies included in this review used a non-comparative study design (61%) to address
the question under consideration. The quality of reporting of the 122 studies included was less
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than optimal. For example, of the 75 non-comparative studies, none of them reported on all the
quality items we used to evaluate their reports.

No studies were found that investigated fertility in females after SCI. For male fertility,
ejaculation interventions in the last decade resulted in an overall ejaculation response rate of 95%
(random effects pooled estimate: 0.95 [95% C.I. 0.91, 0.99]). Data from 13 studies over the past
10 years documenting pregnancy rates indicate rates of 51% (random effects pooled estimate:
0.51[95% C.I. 0.42, 0.60]). Data from the 11 studies over the past 10 years documenting live-
birth rates indicate live birth rates of 41% (random effects pooled estimate: 0.41 [95% C.I. 0.33,
0.49]).

We found eight reports that examined the phenomena of sexual arousal in response to
physical and cognitive stimulation in women. These papers describe the separate roles of
physical reflex and cognitive pathways in the sexual response in SCI females, but did not test
treatment methods for dysfunction. Several interventions (i.e., behavioral, topical agents,
intraurethral Alprosatadil, intracavernous injections, vacuum tumescence devices, penile
implants, sacral stimulators, and pharmacological) have been used to evaluate male sexual
dysfunction. We identified one study that demonstrated improvement in penile rigidity in 10
SCI males before and after biofeedback, followed by home perineal muscle training exercises.
Three non-comparative case-series studies and one controlled trial examined the use of topical
vasodilators for erectile dysfunction in 53 SCI males, all demonstrating low efficacy or
tolerability. Two case-series studies involving 30 SCI males describe the use of intraurethral
Alproatadil for SCI male erectile dysfunction with high tolerability but low efficacy. Eight non-
comparative case series involving 263 SCI males using intracavernous penile injections of
vasodilating agents described poolable efficacy data along with side-effect profiles. The
injection technique was highly efficacious, with a 90% satisfactory erection response rate
(random effects pooled estimate: 0.90 [95% C.I. 0.83, 0.97]) and was well tolerated when
appropriate precautions were taken. Only two case series involving 50 males examined vacuum
tumescence devices. Although well tolerated, only a select group chose to use these devices;
those that did choose to use them reported a high level of satisfaction. Nine studies, of which
two were RCTs and seven were case-series studies, evaluated Viagra® in 627 SCI males.
Although less efficacious than injections, Viagra® resulted in a 79% successful erectile function
(random effects pooled estimate: 0.79 [95% C.I. 0.68, 0.90]). In addition, Viagra® was well
tolerated and often preferred by SCI males. Finally, five case-series studies examined the
efficacy and morbidity of penile implants in 363 male SCI subjects, and demonstrated a high
satisfaction rate but also had a much higher complication rate than the other treatment options.

Conclusions: Apart from case reports and opinion pieces, there is a paucity of literature
regarding fertility and pregnancy in SCI females. There is a relatively large body of evidence
regarding males with SCI. Using vibration and electroejaculation, most SCI males can produce
semen for fertility purposes. The level of invasiveness is likely more of a factor than either the
choice or the order of these two interventions. Vibration should be tried at least on all upper
motor neuron injuries first, with electroejaculation reserved for those individuals in whom
vibration failed and those with lower motor neuron injuries. Advanced fertility techniques can
increase pregnancy rates for an SCI male to above 50% per couple. Freezing of sperm, unless
done in the first one or two weeks after SCI, and even if done earlier, is unlikely to make a
significant improvement in SCI fertility rates and therefore is not widely practiced. Penile
injection, Viagra®, and vacuum devices can help most erectile function problems in SCI males,
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making the need for penile implants less common. These interventions positively affect sexual
activity at least in the short-term. Long-term sexual adjustment has not been examined.
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Introduction

Spinal cord injury (SCI) is most often the
result of a trauma to the spinal cord, but can also
be associated with congenital or degenerative
disease. In the United States alone currently there
are approximately a quarter million people with
SCI. Every year, approximately 10,000 people in
the United States survive an acute traumatic
injury to the spinal cord. The majority of these
people are male and under the age of 25." In
addition to paralysis, persons with SCI will likely
experience problems with bladder and bowel
control, as well as alterations in sexual
functioning."** The impact of a SCI on sexual
functioning depends on the degree of the injury
and its location on the spinal cord.*® Sexual
dysfunction in persons with SCI may have both
physiologic and psychological (e.g., body image,
self esteem) elements that can be distressing
regardless of the person’s gender, age, or culture.

Both men and women report a decreased
desire for sexual activity following their injury.”*
Frequency of sexual activity is also known to
decrease after injury in both men and women.”*
In men with SCI, factors affecting sexuality
typically include erectile and ejaculatory
dysfunction.”"" Factors affecting women with SCI
may include difficulties having comfortable
intercourse, and the ability to reach or feel
Orgasm.5,12,13

Although some men with SCI are unable to
have erections, many still maintain the ability to
have some erectile function, albeit of insufficient
quality and duration for intercourse.'* Possible
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treatments include devices such as the vacuum
erection device as well as the injection of
vasoactive drugs into the penis."”' A recent
innovation to improve erectile function in men
with SCI has been the approval of the drugs such
as sildenafil (Viagra®). Infertility is an issue for
men with SCI'*"!** more than with women. Male
infertility results from the combination of
ejaculatory dysfunction and abnormal sperm
quantity and quality. Techniques to remediate
erectile dysfunction and ejaculation have vastly
improved the fertility potential of men with
SCIL."** Stimulation to obtain ejaculate for
insemination of a partner is now routinely
performed. Usually, ejaculate is obtained through
the use of penile vibratory stimulation or
electroejaculation, but other techniques to treat
SCl-related male infertility are myriad.

Health care providers have become increasingly
aware of the importance of sexuality in the
rehabilitation process.”* Current approaches to
“best practices” concerning the topic of sexuality
and reproductive health in persons with SCI are
opinion-based, typically generated by clinical
experience with small patient populations in select
hospitals and rehabilitation facilities. The
Consortium for Spinal Cord Medicine (sponsored
by the Paralyzed Veterans of America) has
identified the issue of sexuality and reproductive
health to be a high priority topic for improving
the quality of life for persons with SCI.

Last year, at the request of the Consortium for
Spinal Cord Medicine, the Agency for Healthcare
Research and Quality (AHRQ) commissioned the

University of Ottawas Evidence-based Practice

Evidence-Based
Practice



Center (UO-EPC) to conduct a feasibility study to determine if
there is sufficient credible literature to support a comprehensive
systematic review on the topic of “Sexuality and Reproductive
Health Following SCI.” In this feasibility report a reasonably
large body of evidence was identified examining different
aspects of sexuality and reproductive health following SCI. In
general, these studies are of a lower level of evidence and open
to several sources of bias. Therefore, AHRQ requested a
comprehensive evidence report that incorporates and builds on

findings from the UO-EPC phase I feasibility study.

Key Questions

As a result of findings from the phase I feasibility study, this
report focuses on two questions and their sub-questions.
Question 1 focuses on issues related to fertility, pregnancy rates,
and live births in persons with SCI. Question 2 focuses on
issues related to male impotence post SCI.

1. Reproductive health: What is the current fertility rate for
men and women after SCI?
*  Are fertility rates changed by freezing a new patient’s
sperm?
*  Are there better fertility rates using electroejaculation
or vibration? Does order of method influence
outcome?

* To improve fertility rates, when should invasive
techniques such as testicular biopsy or aspiration or
intracytoplasmic sperm injection (ICSI) be pursued?

*  Are there pregnancy complications and prospective
obstetric management issues for SCI females?

2. Male sexuality: How has the availability of Viagra® and
other remediation affected sexual function, frequency of
activity, and adjustment after SCI?

e Is Viagra® really more benign than intracavernous
injections?

*  How does the morbidity of prostaglandin injections
compare to the older (less expensive) papaverine?

*  What is the morbidity of vacuum tumescence devices?

*  What indications, if any, remain for implantable
penile prosthetic devices?

Methods

A Technical Expert Panel (TEP) consisting of six members
was convened to provide advisory support to the project,
including refining the questions and highlighting key variables
requiring consideration in the evidence synthesis.

Study Identification

Building on a preliminary search strategy conducted by UO-
EPC in the feasibility task order, a comprehensive updated
search for citations was conducted using six databases
(MEDLINE®, PreMEDLINE®, CINAHL®, Cochrane
Central Register of Controlled Trials, SocioFile, and
PsycINFO). Following the suggestions of the TED, additional
published literature was sought through searches of relevant
associations’ proceedings for the years 1997-2002. In addition,
industry was contacted for ongoing and/or unpublished data. A
final set of 2,128 unique references was identified and posted to
the UO-EPC’s Internet-based software system for review.
Eligibility Criteria

Studies were considered relevant if they described both male
and/or female (adult or adolescent) populations with SCI,
involved any type of study design; published or unpublished,
and reported in English. Studies were also eligible for inclusion
if each met predetermined criteria. In reproductive health,
design criteria consisted of whether the study discussed a
fertility intervention; included a pre and post intervention for
fertility rates; contained an original report of a measure of
fertility rates in males, females, or both; or whether it reported
an original intervention trial after SCI. Eligible interventions
included physical, surgical, laboratory techniques, or
prescription medications. Eligible fertility outcomes included
pregnancies, live birth rates, sperm motility, successful sperm
harvesting, ejaculations, sperm count, percent viable sperm,
hormonal, ovulation rates, cycle function, other measures of
sperm morphology, and volume of ejaculation.

In male sexuality, design criteria consisted of whether the
study reported an original intervention trial or series with a pre
and post measure for sexual dysfunction after SCI, contained
an original report of a measure of sexual dysfunction, or
whether the article discussed an intervention for sexual
dysfunction. Eligible interventions included
cognitive/behavioral, prescription medications, and surgical or
hormonal interventions. Eligible outcomes included
psychological outcomes (e.g., validated sexual function
questionnaire for males and/or females, structured interviews
with qualitative analysis, educational component, global
efficiency, or patient logs), and/or physiologic outcomes (e.g.,
penile and/or clitoral engorgement, endocrine, ultrasound
testing of testicular size).

As an extension of the phase I feasibility study, two reviewers
were employed at the relevance assessment phase of the
evidence review. Two levels of screening for relevance were used,
with the first level directed at bibliographic records during



phase I, the feasibility study (i.e., title, authors, key words,
abstract), and the second level focused on those “full report”
articles retrieved based on the results of the first level of
screening. Screenings for relevance, assessments of study quality,
and data abstraction were completed using the UO-EPC’s
review management Internet-based software, which resides on a
secure Web site.

Calibration exercises preceded each step of the screening
process. Excluded studies were noted as to the reason for their
ineligibility using a modified QUOROM format.* Reports
were not masked given the equivocal evidence regarding the
benefits of this practice.”* Disagreements were resolved by
forced consensus and, if necessary, by a third party.

Data Abstraction

Following a calibration exercise, two reviewers independently
abstracted the contents of each included study using an
electronic data abstraction form developed especially for this
review. Once reviewers completed their work, all work was
checked by their counterparts. Data abstracted included the
characteristics of the following: report (e.g., publication status,
language of publication, year of publication); study (e.g.,
sample size, research design, number of arms); population (e.g.,
age, percent males, diagnosis description);
intervention/exposure (e.g., Viagra® for sexual function,
testicular biopsy for fertility rates); and withdrawals and
dropouts.

Study Quality

In this report, study quality was assessed through
examination of each individual report rated independently by
two assessors. Quality was defined as the confidence that the
study’s design, conduct, analysis, and presentation has
minimized or avoided biases in any comparisons.” Several
approaches exist to assess quality: components, checklists, and
scales. Therefore, a combination of methods was used in an
effort to ascertain a measure of reported quality across different
study designs.

For RCTs the Jadad scale was used. This is a validated scale
consisting of three items that assesses the methods used to
generate random assignments, double blinding, and a
description of dropouts and withdrawals by intervention
group.” The scoring ranges from one to five, with higher
scoring indicating higher quality. In addition, allocation
concealment (i.e., keeping the randomization blind until the
point of allocating participants to an intervention group) was
assessed as adequate, inadequate, or unclear” An @ priori
threshold scheme was used for sensitivity analysis: a Jadad total
score of < 2 indicates low quality with scores > 2 indicating

higher quality.

Cohort and case-control study reports were assessed using
the Newcastle-Ottawa scale (NOS).* The NOS is an ongoing
collaboration between the Universities of Newcastle, Australia,
and Ottawa, Canada. It was developed to assess the quality of
nonrandomized studies with its design, content, and ease-of-use
directed to the task of incorporating the quality assessments in
the interpretation of meta-analytic results.

Qualitative Data Synthesis

A qualitative synthesis was completed for all studies included
in the evidence report. A description is provided of the progress
of each citation through the review process, and includes
information pertaining to each report, such as their sample size.
The qualitative synthesis was performed on a question-specific
basis, with studies grouped according to research design (e.g.,
RCTs, observational studies). Each synthesis includes a
narrative summary of the key defining features of the study
report, if stated, (e.g., a priori description of inclusion/exclusion
criteria), population (e.g., diagnosis-related),
intervention/exposure (e.g., use of Viagra®), outcomes, study
quality, applicability, and individual study results. A brief study-
by-study overview typically precedes a qualitative synthesis.

Quantitative Data Synthesis

For several of the questions investigated in this evidence
report, quantitative data synthesis was deemed appropriate.
However, most of the studies were non-comparative case series
and outcomes were in the form of single proportions (e.g.,
proportion of couples achieving at least one pregnancy).
Current meta-analytic methodology generally focuses on data
from studies that include a control group, such as randomized
controlled trials. From a meta-analytic perspective, one of the
strengths of studies that include control groups is that even if
there is some degree of heterogeneity in characteristics such as
population or intervention across studies, there may be little
statistical heterogeneity in the contrast between outcomes in
the treatment and control groups across studies. This protection
against heterogeneity is not available in studies without a
control group. Judicious selection of comparable studies for
inclusion in a meta-analysis of single proportions therefore
becomes especially crucial. In the present work, heterogeneity
of single proportions was assessed using Pearson’s chi-square
test. P-values less than 0.10 were taken to indicate statistically
significant heterogeneity. Forest plots were constructed using
Wilson score confidence intervals around individual study
proportions.’ Pooled estimates and their confidence intervals
were obtained using the random effects estimator of Laird and
Mosteller.



Results and Discussion

Literature Search

A total of 2,420 bibliographic records were retrieved through
database searches. After duplicate records were removed, 2,082
unique items remained. An additional 46 potentially relevant
studies were identified through conference abstracts or were
nominated by manufacturers. Therefore, a total of 2,128
reports were evaluated against the eligibility criteria and after
the initial screening for relevance, 1,627 records were excluded.
Although the majority of the initial screening was performed in
the phase I feasibility study, the additional studies that were
identified when the search was “rerun” at the beginning of this
study (n = 98, of which 47 were duplicates) were screened
according to phase I criteria. The reasons for exclusion were:
not relevant to SCI (n = 530); not relevant to sexuality or
reproductive health (n = 410); case report or opinion piece (n =
282); no relevant measure reported (n = 271); not relevant to
any of the questions (n = 78); and, report pertaining to
adolescent or child only (n = 6). The remaining 501 reports
were then retrieved and subjected to a more detailed relevance
assessment. Two hundred and forty-five of these reports dealt
with issues relating to fertility and 289 of the reports examined
sexual dysfunction. After further relevance assessment, 180 of
the 246 reports on fertility and 232 of the 289 reports on
sexual dysfunction failed to meet the inclusion criteria of phase
II. In total, 122 reports were deemed relevant for the systematic
review—o00 of the reports examined fertility and 56 reports
examined sexual dysfunction in individuals with SCI.

Study Results

The 122 studies included 6,668 individuals, ranging in age
from 16 years to 81 years, of which 78 percent of the studies
enrolled only men, with 6 percent reporting all female
participation.* As might be expected, the complete spectrum of
SCI severity was included across the studies. Eighty-seven
studies (71 percent) reported on the level of lesion, however,
only 18 (15 percent) reported on American Spinal Injury
Association level. However, final classifications of data on
severity of SCI injuries are complicated in this review due to
inconsistencies in the reporting of severity of injury. The
majority of studies included in this review used a non-
comparative study design (61 percent) to address the question
under consideration. For example, a group of males might be
given a specific intervention to improve ejaculation rates.
Typically, the authors did not select a comparator group and

* “Couples” were counted as a single case pertaining to number of
participants enrolled. Fourteen percent of the included studies reported on
the enrollment of couples only or couples together with single-case male
participants
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only reported specific outcomes on this group. Few RCTs exist
to evaluate the efficacy of male sexual dysfunction and the
majority of those are duplicate publications, perhaps giving the
impression of being more broadly evaluated than one might
think on first impressions. The quality of reporting of the 122
studies included here is less than optimal. For example, of the
75 non-comparative studies, none of them reported on all the
quality items we used to evaluate their reports. The highest
number of quality criteria met was 16/19 items, and this was
achieved by only one (1 percent) of the 75 studies.”

Question 1. What is the current fertility rate for men and
women after SCI?

Fertility in females after SCI
There were no studies found that investigated this
question.

Fertility in males after SCI

Ejaculation rates. Different aspects of male infertility have
been studied. Reports in the literature on this topic can be
grouped, and some information pooled. Much of the earlier
work in this area centers on interventions to aid males with SCI
to ejaculate, either during sexual activities with their partners or
in a clinic situation to harvest semen for implantation.
Different authors and clinics have chosen different
methodologies to aid ejaculation in males with SCI. They
include intrathecal or subcutaneous physostigmine with
masturbation, penile vibration techniques with or without
pharmacologic enhancement, or electroejaculation.

Ejaculation rates results from 22 studies that used vibration
and/or electrode stimulation in males with SCI. Overall, these
interventions resulted in an overall ejaculation response rate of
86 percent (random effects pooled estimate: 0.86, 95% C.I.
0.80, 0.93). When data from studies examining vibration
and/or electrode stimulation to provoke ejaculation are pooled,
a large degree of heterogeneity is observed. This observation
reflects the inclusion of early studies that were aimed at
establishing optimal parameters for the technique (e.g.,
vibration amplitude, electricity parameters), as well as the
inclusion of more recent studies which implemented the now
common practice of first starting with vibration and later
including electroejaculation to increase success rates.

Pregnancies and live births. Not all authors chose to present
both pregnancy and live birth data. However, there is no
suggestion in the literature that the spontaneous abortion rate
of a pregnancy conceived from an SCI male exceeds that of the
general population; therefore, we chose to combine both sets of
data. These results represent the number of couples who have
achieved at least one pregnancy or live birth over the number of
couples who tried to conceive. It is very important to note that
some authors reported their fertility rates after very simple



procedures such as vibration or electrode ejaculation, whereas
some studies were performed in clinics that greatly increased
the odds of achieving pregnancy by adding a variety of
advanced fertility techniques. Data from the 17 studies
documenting pregnancy rates were pooled and indicate
pregnancy rates of 51 percent (random effects pooled estimate:
0.51, 95% C.I. 0.42, 0.60). Data from the 13 studies
documenting live-birth rates were pooled and indicate live birth
rates of 40 percent (random effects pooled estimate: 0.40, 95%
C.1. 0.33, 0.48). The heterogeneity of these pooled results is
explained by the addition of advanced fertility techniques that
increase the success rates for these endeavors by up to four
times, compared with insemination alone.

Are fertility rates changed after freezing a new patient’s
sperm?

There is little data to support the practice of freezing the
sperm of SCI males after 16 days post-injury, and that even the
advantages of early freezing (within the first 2 weeks) is
outweighed by the loss of sperm motility during the procedure,
since with modern techniques one is virtually certain of
obtaining fresh sperm from the SCI male when he is ready to
conceive a child in later years.

Are there better fertility rates using electroejaculation or
vibration? Does order of method influence outcome?

We were unable to locate any documents demonstrating a
superior fertility outcome between vibration and
electroejaculation. Therefore, we compared the side-effect
profile of the two procedures to determine risk-benefit. Of the
21 studies identified that reported ejaculation rates with
technique, 10 reported adverse events.*** Often, authors
combined procedures, although they did not always separate
the side effects by procedure. However, papers that combined
the procedures demonstrated that the vibration technique is less
likely to be successful for lower motor neuron (areflexic)
injuries than with spastic injuries, and electroejaculation is
more likely than vibration to cause autonomic dysreflexia in
patients with spastic injuries.”” Electroejaculation also has the
added side effects of inflammation to the rectal mucosa® and
stimulation pain***# in incompletely injured patients.
Therefore, most clinics that combine these techniques usually
try vibration first followed by electroejaculation in the areflexic
subjects that tend to not respond to vibration alone.

To improve fertility rates, when should invasive techniques
such as testicular biopsy or intracytoplasmic sperm injection
be used?

Invasive techniques to enhance fertility (advanced fertility
[AF] techniques) such as in vitro fertilization and ICSI have
been used more in recent studies. By grouping the 18 studies

above that reported either pregnancies or live births according
to whether they used or did not use AF techniques, one can
assess how using AF techniques impacts fertility rates. In doing
s0, one easily observes that to achieve pregnancy and birth rates
approaching 50 percent or greater SCI couples need to use an
AF technique. Testicular biopsy or vas aspirations should be
reserved for those patients who cannot achieve sperm
harvesting or whose harvested sperm by the above techniques is
of very low quality. ICSI can greatly enhance success in those
individuals whose sperm quality is insufficient for intrauterine
insemination.

Are there pregnancy complications and prospective
obstetric management issues for SCI females?

We did not find any reports that provided the necessary data
for us to project the number and frequency of complications
and other obstetric issues in females with SCI. There are
numerous case reports, however, without the larger sample size
obtained with a case-series study, it is difficult to conduct
further research or inform practice or policy regarding this
important health issue.

Question 2. How has the availability of Viagra® and other
remediation affected sexual dysfunction and adjustment
after SCI?

Interventions for female sexual dysfunction

We found six articles that used a case-control design®** and
one article that used a RCT design® to examine the
phenomena of sexual arousal in response to physical and
cognitive stimulation in women with SCI.

Male sexual dysfunction

Most of the literature discusses male erectile dysfunction
after SCL. Aside from a number of RCTs evaluating Viagra®,
all of the studies that we identified which addressed this topic
were case-series studies. The most common problems faced
when trying to analyze this literature is that many authors
chose different outcome measures. For example, some authors
use a validated erectile grading system such as Schramek’s,
whereas others used their own grading system; some authors
used all or parts of the International Index of Erectile Function
(IIEF) sexual satisfaction rating scale, whereas others designed
their own scales. When authors use either an on/off grading
system or a common question on the IIEE we have pooled the
data when appropriate. Interventions discussed in this review
include: behavioral interventions, topical medications,
intraurethral alprostadil, intracavernous injections, vacuum
tumescence devices, penile implants, sacral stimulators, and

Viagra® (sildafenil).



Is Viagra® really more benign than intracavernous
injections?

Intracavernous injections have a significantly higher efficacy
than Viagra® (90 percent versus 79 percent). To compare the
side-effect profile of intracavernous injections with that of
Viagra®, we extracted data from the studies described above
that reported side effects. It can be noted that careful dosage
adjustment is necessary with the papaverine or papaverine/
phentolamine combinations. When used alone, prostaglandin
E1 has few side effects outside of its cost. If subjects are reliable
and if they have little sensation there seems to be few
advantages of Viagra® over intracavernous injections aside from
subject and partner preference. Although other
phosphodiesterase inhibitors have come to market since
sildanefil, no SCI treatment data for these drugs were available
at the time of this review.

How does the morbidity of prostaglandin injections
compare with the older, less expensive papaverine or
phentolamine?

Although similar in efficacy, prostaglandin E1 is less stable at
room temperature and much more expensive than papaverine
or phentolamine. Proponents cite a shorter half-life (less chance
of priapism) and less injection-site pain and scarring as reasons
to use this substance despite its expense. We identified six
noncomparative case-series studies”* and one RCT* that
reported the numbers of side effects. Although the efficacy of
these two treatments is similar, priapism and discomfort are
reported more frequently with papaverine.

What is the morbidity of vacuum tumescence devices?

When used with proper clinic instruction and according to
the specifications of the manufacturers, these devices have a
very low morbidity rate with no irreversible morbidities noted.
Although there are case reports of penile ischemia in the
literature, these case reports serve only as a warning not to leave
the device on too long and cannot help us with ascertaining a
complication rate.

What indications, if any, remain for implantable penile
prosthetic devices?

It is notable that although penile implants result in a high
level of satisfaction for those clients who do not have
complications, the serious complication rate is as high as 10
percent. Furthermore, patients who have an implant removed
are no longer candidates for other treatment options as they are
likely to have damage to the penile tissues that would make
them nonresponsive to intracavernous injections or vacuum
devices. Very few patients will not respond to any of the more
benign techniques.
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Availability of the Full Report

The full evidence report from which this summary was taken
was prepared for the Agency for Healthcare Research and
Quality (AHRQ) by the University of Ottawa Evidence-based
Practice Center, Ottawa, Canada under Contract No. 290-02-
0021. It is expected to be available in December 2004. At that
time, printed copies may be obtained free of charge from the
AHRQ Publications Clearinghouse by calling 800-358-9295.
Requesters should ask for Evidence Report/Technology
Assessment No. 109, Sexuality and Reproductive Health
Following Spinal Cord Injury. In addition, Internet users will be
able to access the report and this summary online through
AHRQ’s Web site at www.ahrq.gov.
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Chapter 1. Introduction

Overview

Spinal cord injury (SCI) is most often the result of a trauma to the spinal cord, but can also be
associated with congenital or degenerative disease. In the United States alone, there are
currently approximately a quarter million people with SCI.* Every year, there are approximately
10,000 people in the U.S. who survive an acute traumatic injury to the spinal cord, the majority
of whom are male and under the age of 25.> Persons with SCI experience a myriad of acute and
long-term physical and psychosocial consequences that impact on their quality of life. In
addition to paralysis, persons with SCI will likely experience problems with bladder and bowel
control, as well as alterations in sexual functioning."*®

The impact of a SCI on sexual functioning depends on the degree of the injury and its
location on the spinal cord.®” Sexual dysfunction in persons with SCI may have both
physiological and psychological (e.g., body image, self esteem) elements that can be distressing
regardless of the persons’ gender, age or culture. The balance between physiologic and
psychosocial elements coupled with factors such as gender, age and culture will all influence
how a person with SCI adjusts to their new sexual identity.

Both men and women report a decreased desire for sexual activity following their injury.®®
Frequency of sexual activity is also known to decrease after injury in both men and women.2? In
men with SCI, factors affecting sexuality typically include erectile and ejaculatory
dysfunction.'®*? Factors affecting women with SCI may include difficulties having comfortable
intercourse, and the ability to reach or feel orgasm.®**** Many authors and clinicians include
issues of infertility, pregnancy and delivery when speaking of broader issues of sexuality and
disability.

Although some men with SCI are unable to have erections, many still maintain the ability to
have some erectile function, albeit of insufficient quality and duration for intercourse.”> Many
techniques currently exist to remediate erectile dysfunction in men with SCI. These include
devices such as the vacuum erection device as well as the injection of vasoactive drugs into the
penis.*®" A recent innovation to improve erectile function in men with SCI has been the
approval of the drugs such as sildenafil (Viagra®).

Remediation of sexual dysfunction in women with SCI has until recently been largely
unreported. However, it has been suggested that treatment of sexual dysfunction in women
should focus on improving the ability of women with SCI to become aroused and to achieve
orgasm.?

The ability to become a parent is an important issue for younger people with SCI. For
women with SCI, their hormonal status generally remains unchanged, except for a temporary
period of amenorrhea following their injury.*®'® They can usually carry a child safely to term
and may be able to deliver a child naturally depending on the medical status and physical
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limitations to do with the abdomen, spine or pelvis.*® However, infertility is an issue for men
with SCL1.™>%2! |nfertility results from the combination of ejaculatory dysfunction and abnormal
sperm quantity and quality. Techniques to remediate erectile dysfunction and ejaculation have
vastly improved the fertility potential of men with SC1.?2?® Stimulation to obtain ejaculate for
insemination of a partner is now routinely performed. Usually, ejaculate is obtained through the
use of penile vibratory stimulation or electroejaculation, but other techniques to treat SCl-related
male infertility are myriad.

Health care providers have become increasingly aware of the importance of sexuality in the
rehabilitation process.>?® Current approaches to “best practices” concerning the topic of
sexuality and reproductive health in persons with SCI are opinion-based, typically generated by
clinical experience with small patient populations in select hospitals and rehabilitation facilities.
The Consortium for Spinal Cord Medicine (sponsored by the Paralyzed Veterans of America)
has identified the issue of sexuality and reproductive health to be a high priority topic for
improving the quality of life for persons with SCI.

Phase 1 Feasibility Study

Last year, at the request of the Consortium for Spinal Cord Medicine, the Agency for
Healthcare Research and Quality (AHRQ) commissioned the University of Ottawa’s evidence-
based practice center to conduct a feasibility study to determine if there is sufficient credible
literature to support a comprehensive systematic review on the topic of “Sexuality and
Reproductive Health Following SCI.”

The Consortium for Spinal Cord Medicine drafted eight specific questions that address the
key issues on the topic of sexuality and reproductive health in persons with SCI (Table 1). We
developed a search strategy based on these questions to examine the existing evidence base
regarding the topic of “Sexuality and Reproductive Health Following SCI.” We anticipated that
there may be specific gaps in the literature, with data absent or scant for some of the questions.

Table 1. Key issues on the topic of sexuality and reproductive health in persons with SCI as identified by the
Consortium for Spinal Cord Medicine

When do people become sexually active after SCI?

What is the frequency of sexual activity in the years post injury?

What is the current fertility rate for men and women after SCI?
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How has the availability of Viagra® and/or other remediation affected sexual function, frequency of activity, and
adjustment after SCI?

What are the unique issues of sexuality for women after SCI?

Are there interventions shown to improve sexual responsiveness in women with SCI?

What is the optimal sequencing of effective procedures when pursuing fertility in the SCI male?

©Njoo

When is the most effective time to present information on sexuality after SCI?

In addressing the original question regarding the feasibility of a comprehensive systematic
review of sexuality and fertility in SCI, we conclude that such a review is feasible on the whole,
but only useful in the specific. That is, some of the questions have enough evidence from which
a review could generate useful recommendations, however, other topics would not be answerable
given the current state of the literature.



Summary of Findings—Existing Evidence Base

What is the current fertility rate for men and women after SC1? We concluded that there is
a sufficient body of literature to complete a comprehensive systematic review and meta-analysis
on issues relating to fertility/pregnancy rates/live births in persons with SCI. Although most of
these studies only report frequency data and/or percentage of “success,” they report sufficient
data to provide meaningful information. Along this suggestion we believe there is sufficient
usable data to permit a systematic review and possibly a meta-analysis for other topics such as
pregnancy complications and prospective obstetric management.

How has the availability of Viagra® and/or other remediation affected sexual function,
frequency of activity, and adjustment after SCI1? We concluded that a systematic review and
meta-analysis could be carried out specifically addressing treatments available for treating
impotence in males with SCI. The permits of such an undertaking would need to be considered
in light of the possible duplication of reports we identified. As such, and if not corrected, the
estimates from such a meta-analysis could lead to biased estimates of the intervention’s
effectiveness.

What are the unique issues of sexuality for women after SCI? There is a new and growing
body of literature addressing sexual issues in females with SCI. Many of these studies are
relatively well designed qualitative interviews and surveys, often involving significant numbers
of patients. The literature does address the unique issues of sexuality in women. We did not
believe that a systematic review addressing this question would provide additional insights to
clinicians and others.

Are there interventions shown to improve sexual responsiveness in women with SCI?
There are as of yet few published trials of interventions to improve sexual responsiveness in
women after SCI. We did not believe that a systematic review on this topic would provide
meaningful information.

What is the optimal sequencing of effective procedures when pursuing fertility in the SCI
male? This question is not well addressed in the current literature, except to say that with
increasing options available the situation is improving. The literature widely accepts that fertility
is not substantially altered in women after SCI. Furthermore, in males, fertility rates can only be
deduced in those who choose to be fertile, and will vary according to the degree of pursuit of
invasive procedures. However, there is a reasonable body of studies regarding the success rates
of individual techniques and a systematic review would help guide clinicians in choosing the
order of techniques to apply based on cost, success and potential side effects.

When do people become sexually active after SCI1?, What is the frequency of sexual activity
in the years post injury?, and When is the most effective time to present information on
sexuality after SCI? We found almost no useful literature addressing these questions, although
well structured interviews with rigorous attention to qualitative design could answer all three of
these questions, i.e., when do patients become active, how active do they become, and when do
they want information. Unfortunately, the literature regarding these questions is largely based on



the expression of the clinician, rather than the opinion of the patient. Therefore, we concluded
that a systematic review would not be useful.

Conclusions

In summary, we identified a reasonably large body of evidence examining different aspects
of sexuality and reproductive health following SCI. In general, these studies are of a lower level
of evidence and open to several sources of bias. On the basis of this report, AHRQ requested a
comprehensive evidence report that incorporates and builds on findings from the Ottawa EPC
Phase | Feasibility Study.

Obviously, not all sexual health questions could be addressed in a systematic review of the
literature. There are many other noteworthy questions, including questions on impact of quality
of life on sexual health, the differences in practice from specialized to general centers, and many
questions regarding quality of life and women’s sexual health. These questions are not
addressed in sufficient thoroughness in the literature to warrant a systematic review. Also,
systematic reviews of qualitative literature likely would not add any new insights to this field of
practice. This was discussed somewhat in the feasibility study mentioned earlier. The
Consortium of Spinal Cord Medicine helped focus this review by posing a series of questions for
a systematic review, based on their clinical experience and on the results of the Phase 1
Feasibility Study.



Chapter 2. Methods

Overview

The UO-EPC’s evidence report on sexuality and reproductive health following SCI is based
on a systematic review to identify, and synthesize the results from studies addressing two key
questions put forth by the Consortium for Spinal Cord Medicine. Together with content experts,
UO-EPC staff identified specific issues integral to the review. A Technical Expert Panel (TEP)
provided expert guidance as to the conduct of the systematic review. Synthesis tables (i.e.,
evidence tables) presenting the key study characteristics and results from each included study
were developed. Summary tables were derived from the synthesis tables. The methodological
quality of the included studies was appraised, and individual study results were summarized.

Key Questions Addressed in This Report

As a result of findings from the phase | feasibility study, the comprehensive report will focus
on two questions and their sub-questions. Question 1 focuses on issues related to fertility,
pregnancy rates, and live births in persons with SCI. Question 2 focuses on issues related to
male impotence post SCI.

1. Reproductive health: What is the current fertility rate for men and women after SCI?

e Are fertility rates changed by freezing a new patient’s sperm?

e Are there better fertility rates using electroejaculation or vibration? Does order of
method influence outcome?

e To improve fertility rates, when should invasive techniques such as testicular biopsy
or aspiration or ICSI be pursued?

e Are there pregnancy complications and prospective obstetric management issues for
SCI females?

2. Male sexuality: How has the availability of Viagra® and other remediation affected
sexual function, frequency of activity, and adjustment after SCI?

e Is Viagra® really more benign than intracavernous injections?
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e How does the morbidity of prostaglandin injections compare to the older (less
expensive) papaverine?

e What is the morbidity of vacuum tumescence devices?

e What indications, if any, remain for implantable penile prosthetic devices?

Study ldentification

Search Strategy

A search strategy was developed and tested in Medline (Search Strategy 1, Appendix A), and
modified as necessary for other databases (Search Strategy 2, Appendix A). The strategy was
based on a preliminary strategy proposed by UO-EPC in a feasibility task order, and was
modified in consultation with three members of the review team (DD, JB and VC). The strategy
was designed to be highly sensitive and was not restricted by study design, language of
publication or publication status. Some of the databases searched were nominated by AHRQ in
the work assignment, other databases were selected to provide more complete coverage of key
journals nominated by the reviewers; for instance, both SocioFile and PsyclInfo provide much
more complete indexing coverage of the key journal Sexuality and Disability then does Medline,
and so these databases were included.

The databases searched were Medline (1966- June Week 1 2003), Premedline (June 13 2003)
and CINAHL (1975 to June Week 1 2003) using Search Strategy 1, and Cochrane Central
Register of Controlled Trials, (1st Quarter, 2003), SocioFile (1974 to June 2003) and PsycInfo
(1887 to June Week 1 2003) using Search Strategy 2.

Following the suggestions of the technical expert panel the proceedings of the following
associations were searched for the years 1997 and 2002 (inclusive): American Urological
Association, International Society of Sexual and Impotence Research, International Society for
the Study of Woman's Sexual Health American Paraplegia Association, American Association of
Spinal Cord Injury Nurses, American Association of Spinal Cord Injury Psychologists and Social
Workers, American Association of Sex Educators, Counselors and Therapists, American Spinal
Injury Association, American Academy of Physical Medicine and Rehabilitation, and American
Congress of Rehabilitation Medicine.

At the suggestions of the technical expert panel and in addition to Eli Lilly Canada Inc.
(producer of Cialis) and Bayer Group (producer of Levitra), the following manufacturers were
also contacted: Unimed Pharmaceuticals Inc., Mentor Corporation, Vivus Inc., Timm Medical
Technologies, Schering-Plough Corporation, Pfizer, Sabex 2002 Inc., and Novartis
Pharmaceuticals.

The search strategy was identical to that used in the UO-EPC phase 1 feasibility study.



Eligibility Criteria

Published and unpublished studies, reported in English, involving any research design (e.g.,
randomized controlled trials [RCTs]), language of publication, and enrolling both male and
female, adult and adolescent populations with SCI, were eligible for inclusion if each also met

the criteria outlined in Table 2.

Table 2: Inclusion criteria

Parameter

Reproductive health

Male sexuality

Design Does the article discuss a fertility Does the article report an original
intervention; does the article include intervention trial or series with a pre
pre and post intervention fertility and post measure for sexual
rates; does the article contain an dysfunction after spinal cord injury?;
original report of a measure of fertility | does the article contain an original
rates in males, females or both; and report of a measure of sexual
does the article report an original dysfunction?; and does the article
intervention trial after spinal cord discuss an intervention for sexual
injury? dysfunction?

Intervention Physical: masturbation, intercourse; Cognitive/behavioral: Masturbation,
Device: vibration, electrode intercourse; Device: penile rings,
ejaculation, home insemination; vibrators, vacuum devices;
Prescription medications: Prescription medications:
sympathetic agonists, Intracavernous injections, oral,
physostigmine, etc.; Surgical subcutaneous injections, intrameatal
intervention; vas aspiration, testicular | MUSE, creams; surgical intervention;
biopsy, ICSI, artificial insemination, penile implants, spinal cord
spinal cord stimulators; or Laboratory | stimulators or hormonal
techniques. interventions.

Outcome Pregnancies, live birth rates, sperm Psychological: Validated sexual

motility, successful sperm
harvesting, ejaculations, sperm
count, % viable sperm, hormonal,
ovulation rates, cycle function, other
measures of sperm morphology,
volume of ejaculation.

function questionnaire for males
and/or females, structured interviews
with qualitative analysis, educational
component, global efficiency, or
patient logs; or Physiologic: Penile
and/or clitoral engorgement,
endocrine, ultrasound testing of
testicular size.

Study Selection Process

All results of searches for evidence were provided to reviewers for screening against
eligibility (inclusion/exclusion) criteria. As an extension of the phase | feasibility study, two

reviewers were employed at the relevance assessment phase of the evidence review. Two levels
of screening for relevance were used, with the first level directed at bibliographic records during
phase I, the feasibility study (i.e., title, authors, key words, abstract), and the second level
focused on those “full report” articles retrieved based on the results of the first level of screening.
Screenings for relevance, assessments of study quality, and data abstraction were completed
using the UO-EPC’s review management Internet-based software which resides on a secure
website. In the case of relevance assessment, the software simultaneously presents the
bibliographic record to be screened and the eligibility questions with which to do so.



Following a calibration exercise which involved screening ten sample records using an
electronic form developed and tested especially for this review (Appendix B), two reviewers
independently broad screened the title, abstract, and key words from each bibliographic record
for relevance by liberally applying the eligibility criteria. The record was retained if it appeared
to contain pertinent study information. If the reviewers did not agree in finding at least one
unequivocal reason for excluding it, it was entered into the next phase of the review. The
reasons for exclusion were noted using a modified QUOROM format (Appendix C).% The
screening process also identified which of the two questions the record addressed.

Reports were not masked given the equivocal evidence regarding the benefits of this
practice.”>*® To be considered relevant at this second level of screening, all eligibility criteria
had to be met. Disagreements were resolved by forced consensus and, if necessary, third party
intervention. Excluded studies were noted as to the reason for their ineligibility (see List of
Excluded Studies at the end of the report).

Data Abstraction

Following a calibration exercise involving two studies, two reviewers independently
abstracted the contents of each included study using an electronic Data Abstraction form
developed especially for this review (Appendix D). Once a reviewer completed their work, they
then checked all of the data abstracted by their counterpart. Data abstracted included the
characteristics of the:

e report (e.g., publication status, language of publication, year of publication);

e study (e.g., sample size; research design; number of arms);

e population (e.g., age; percent males; diagnosis description);

e intervention/exposure (e.g., Viagra® for sexual function; testicular biopsy for fertility
rates);

e withdrawals and dropouts.

Summarizing the Evidence

Overview
The evidence is presented three ways. Evidence tables in the appendices offer a detailed

description of the included studies (e.g., study design, population characteristics,
intervention/exposure characteristics), with a study represented only once. The tables are
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organized by research question and design (e.g., RCTs with male sexuality interventions;
observational studies examining male sexuality interventions; observational studies examining
fertility rates; etc.).

Question-specific summary tables embedded in the text report each study in abbreviated
fashion, highlighting some key characteristics, such as comparators and sample size. This allows
readers to compare all studies addressing a given question. A study can appear in more than one
summary table given that it can address more than one research question.

Study Quality

Evidence reports include studies of variable methodological quality. Differences in quality
across and within study designs may indicate that the results of some studies are more biased
(i.e., systematic error) then others. Systematic reviewers need to take this information into
consideration to reduce or avoid bias whenever possible. There is considerable evidence that
low-quality reports, compared with higher quality ones, can introduce bias into the estimates of
an intervention’s effectiveness.®! In this report, study quality was assessed through examination
of each individual report. No attempt was made to contact the authors of any report. Quality
was defined as the confidence that the study’s design, conduct, analysis, and presentation has
minimized or avoided biases in any comparisons.*> Several approaches exist to assess quality:
components, checklists and scales. For this report, we have elected to use a combination of
methods in an effort to ascertain a measure of reported quality across different study designs.

For RCTs the Jadad scale was used (Appendix D). This validated scale includes three items
that assess the methods used to generate random assignments, double blinding, and a description
of dropouts and withdrawals by intervention group.®® The scoring ranges from one to five, with
higher scoring indicating higher quality. In addition, allocation concealment [i.e., keeping the
randomization blind until the point of allocating participants to an intervention group] was
assessed as adequate, inadequate or unclear (Appendix D).3* An a priori threshold scheme was
used for sensitivity analysis: a Jadad total score of < 2 indicates low quality with scores > 2
indicating higher quality; for allocation concealment, adequate = 1, inadequate = 2 and unclear =
3.

Cohort and case-control study reports were assessed using the Newcastle-Ottawa scale
(NOS). The NOS is an ongoing collaboration between the Universities of Newcastle, Australia
and Ottawa, Canada. It was developed to assess the quality of nonrandomised studies with its
design, content and ease-of-use directed to the task of incorporating the quality assessments in
the interpretation of meta-analytic results. A “star system” has been developed in which a study
is judged on three broad perspectives: the selection of the study groups; the comparability of the
groups; and the ascertainment of either the exposure for case-control studies, or the outcome of
interest for cohort studies. The goal of this project is to develop an instrument providing an easy
and convenient tool for quality assessment of nonrandomised studies to be used in a systematic
review.

The inter- and intra-rater reliability of the NOS have been established. The face content
validity (i.e., the extent to which the instrument appears reasonable on superficial inspection) of
the NOS has been reviewed based on a critical review of the items by several experts in the field
who evaluated its clarity and completeness for the specific task of assessing the quality of studies
to be used in a meta-analysis. Further, its criterion validity has been established with
comparisons to more comprehensive but cumbersome scales. The NOS developers continue to
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develop appropriate measurement properties for the instruments’ development.”’ Quality
assessments of non-comparative case series reports were assessed using a 19-item instrument
adapted from Opthalmology (Appendix D).> We did not conduct any sensitivity analysis of
quality assessments on the observational studies, as there is little by way of guidance to suggest
what a poor quality study’s score would be based on for these assessment instruments.

Qualitative Data Synthesis

A qualitative synthesis was completed for all studies included in the evidence report. A
description is provided of the progress of each citation through the review process, and includes
information pertaining to each report, such as their sample size. The qualitative synthesis was
performed on a question-specific basis, with studies grouped according to research design (e.g.,
RCTs, observational studies). Each synthesis includes a narrative summary of the key defining
features of the study report, if stated, (e.g., a priori description of inclusion/exclusion criteria),
population (e.g., diagnosis-related), intervention/exposure (e.g., use of Viagra®), outcomes,
study quality, applicability, and individual study results. A brief study-by-study overview
typically precedes a qualitative synthesis.

Quantitative Data Synthesis

For several of the questions investigated in this evidence report, quantitative data synthesis
was deemed appropriate. However, most of the studies were non-comparative case series and
outcomes were in the form of single proportions (e.g. proportion of couples achieving at least
one pregnancy). Current meta-analytic methodology generally focuses on data from studies that
include a control group, such as randomized controlled trials. From a meta-analytic perspective,
one of the strengths of studies that include control groups is that even if there is some degree of
heterogeneity in characteristics such as population or intervention across studies, there may be
little statistical heterogeneity in the contrast between outcomes in the treatment and control
groups across studies. This protection against heterogeneity is not available in studies without a
control group. Judicious selection of comparable studies for inclusion in a meta-analysis of
single proportions therefore becomes especially crucial. Random effects techniques for pooling
results attempt to adjust for the presence of statistical heterogeneity, but necessarily provide
weaker inferences, and do not obviate the need for careful investigation of sources of statistical
heterogeneity.

In the present work, heterogeneity of single proportions was assessed using Pearson's chi-
square test. P-values less than 0.10 were taken to indicate statistically significant heterogeneity.
Forest plots were constructed using Wilson score confidence intervals around individual study
proportions.®* Pooled estimates and their confidence intervals were obtained using the random
effects estimator of Laird & Mosteller.*
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Chapter 3. Results

Results of Literature Search

A total of 2,420 bibliographic records were retrieved through database searches (QUOROM
flow chart, Appendix C). After duplicate records were removed, 2,082 unique items remained.
An additional 46 potentially relevant studies were identified through conference abstracts or
were nominated by manufacturers. A total of 2,128 reports were evaluated against the eligibility
criteria and after the initial screening for relevance, 1,627 records were excluded. Although the
majority of the initial screening was performed in the phase | feasibility study,*’ the additional
studies that were identified when the search was “rerun” at the beginning of this study (n = 98, of
which 47 were duplicates) were screened according to phase | criteria. The reasons for exclusion
were: not relevant to SCI (n = 530); not relevant to sexuality or reproductive health (n = 410);
case report or opinion piece (n = 282); no relevant measure reported (n = 271); not relevant to
any of the questions (n = 78); and, report pertaining to adolescent or child only (n =6). The
remaining 501 reports were then retrieved and subjected to a more detailed relevance assessment.
Two hundred and forty-five of these reports dealt with issues relating to fertility and 289 of the
reports examined sexual dysfunction. After further relevance assessment, 180 of the 246 reports
on fertility and 232 of the 289 reports on sexual dysfunction failed to meet the inclusion criteria.
The reasons for exclusion are listed in the QUORUM flow chart (Appendix C). In total, 122
reports were deemed relevant for the systematic review—~66 of the reports examined fertility and
56 reports examined sexual dysfunction in individuals with SCI. The Evidence Tables are
presented in Appendix E. Evidence Tablesl to 3 present the fertility rate evidence from non-
comparative case-series studies (Evidence Table 1), case-control studies (Evidence Table 2) and
conference proceedings (Evidence Table 3). Evidence Tables 4 to 6 outline the evidence from
RCTs (Evidence Table 4), other study designs (Evidence Table 5) and conference proceedings
(Evidence Table 6), regarding the use of sildenafil (Viagra®).

Report and Study Design Characteristics of Included Studies

The 122 studies included 6,668 individuals®, ranging in age from 16 years to 81 years, of
which 78% of the studies enrolled only men and 6% of studies reporting all female
participation.?

As might be expected, the complete spectrum of SCI severity was represented in the included
studies. Eighty-seven studies (71%) reported on the level of lesion; 18 (15%) reported on the
American Spinal Injury Association level of injury. With regards to the reporting of severity of

! «“Couples” were counted as a single case when pertaining to number of participants enrolled.
2 14% of the included studies reported on the enrollment of couples only or together with single-case male participants.
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injury, inconsistencies were observed between studies. The majority of studies used a non-
comparative study design (61%) to address the question under consideration; for example,
studies examining ejaculation rates in men with SCI typically did not include a comparator group
but reported only on specific outcomes of a particular intervention to improve ejaculation rates.
Few RCTs were identified that evaluated the efficacy of male sexual dysfunction, and the
majority of these were duplicate publications. The quality of reporting of the 122 included
studies was less than optimal. For example, of the 75 non-comparative studies, none reported on
all of the quality items that were used to evaluate the reports. The highest number of quality
criteria met was 16/19 items, and this was achieved by only one (1%) of the 75 studies.

Fertility in Females After SCI
There were no studies found that investigated this question.

Fertility in Males After SCI

We identified 22 non-comparative case series, including 806 men, which addressed
ejaculation rates in men with SCI using vibration or electroejaculation.®®>° Three other case-
series studies directly examined differences between the two techniques.®®®? We identified two
articles that described the details of electroejaculation techniques and precautions in SCI males;
however, these studies did not specifically address any of the questions posed by the
consortium.®*%*

Several authors reported results of electroejaculation and/or vibration studies using numerical
breakdowns that could not be pooled.?*®>% Koletis et al. described his clinical results with
electroejaculation in some detail, but did not define the ejaculatory outcomes well, or report the
incidence of side effects.?* Likewise, several abstracts either did not describe results in sufficient
detail to abstract the data,®®® or more complete description of the data was found in other
publications.®’

The use of physostigmine injection for ejaculation is described in two articles involving 57
SCI males.%®®

We identified 18 non-comparative case series, including 398 couples, reporting on
pregnancies and/or live births,4448°0-5557-969-74 qna additional case series describing IVF after
electroejaculation included SCI patients but did not adequately breakdown the success rates by
diagnosis.”

Nine studies involving 294 SCI males were designed to look at specific effects of medical
and physical factors on SCI male fertility;®*"®® however, these studies did not specifically
address any of the questions posed by the consortium.

Five studies reporting on 69 SCI males described other more invasive techniques used to
harvest semen 24

Finally, a further 12 articles reported on semen examination technigues or on various semen
characteristics in SCI males, often to further delineate reasons for infertility and discuss possible
treatments.®*39%° However, these studies did not address specifically any of the questions posed
by the consortium. These articles are referred to again in the discussion as they highlight
treatment implication.
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Interventions for Female Sexual Dysfunction

We identified seven studies—six case-control studies®'*%* and one RCT'®—including 132
females with SCI, that addressed interventions for female sexual dysfunction.

Male Sexual Dysfunction

106-108 and

We identified four studies, of which three were non-comparative case-series studies
one was a placebo-controlled clinical trial ™ that evaluated the use of topical agents (n = 53
patients) for sexual dysfunction in men with SCI. Eight studies, all of which were non-
comparative case-series studies, examined intracavernous injections (n = 273).*%*" Five case-
series studies evaluated penile implants (n = 363).'%%%? Nine studies, of which two were
RCTs'?3'2* and seven were case-series studies,>>**! evaluated Viagra® (n = 627). The
remaining studies examined the use of other interventions for male sexual dysfunction including:
behavioural methods (one case series**%; n = 10): intraurethral Alprosatadil (two non-
comparative case series;***** n = 30); vacuum devices (two case series;***¥ n = 50); sacral
stimulators (one case series;**” n = 33); side effects associated with Viagra® (10 studies—five
RCTs*1314 and five case-series studies*?*2813%13%) and, side effects associated with
intracavernous injections of prostaglandin and/or papaverine (seven studies—six non-
comparative case-series #1315 117142 ang one RCT;* n = 287). In one methodological article,
rectal probe electrical stimulation is described as a treatment for erection.®* In 1998, Potter'*
describes a non-statistical trend to improvement in sexual function with fampiridine SR (4-
aminopyradine) in a small group of 29 patients .

We identified two studies that described the psychosocial benefits of treating impotence in
SCI males;**>® however, these studies did not specifically address any of the questions posed
by the consortium. In 1992, Jaworski and colleagues used a case-control study design to
describe a positive impact on marital relationships in 30 couples post-penile implant or
intracavernous injection, and in 1993, Richards et al. used a noncomparative case-series design
to describe similar results in 17 couples.*****® Both emphasized the need for a wider approach to
treating relationship issues after SCI, rather than emphasizing erectile function alone.

General Results

Although a large body of literature exists regarding sexuality and SCI, some general
observations should be made. First, the literature includes many reports of nonoriginal data or
summaries of previously published work. Multiple review articles exist and sometimes new
case-series data is added to previous work within a review article. Although we highlight such
articles, we were unable to use this data in either our summary or pooled analysis since we could
not determine the quality of the articles without complete information on the source of the data.

Second, most comparable data for treatment intervention is presented in case-series format.
It is of course impossible to conduct RCTs for fertility interventions as clients are unlikely to
subject themselves to invasive interventions in self-paying clinics on a random basis. It is also
difficult to conduct RCTs for many of the previously invasive sexual dysfunction treatments
such as injections and implants, since subjects are unlikely to inject unknown substances into
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their penises or undergo disfiguring surgery in a trial. Nevertheless, the quality of reporting of
many of these case-series studies could have been improved with simple reporting of complete
methodology, including how missing data is dealt with, reports on dropouts, follow-up efforts
and consistent reporting on side effects.

Finally, the RCTs included in this report suffer due to inconsistent and often incomparable
outcome measures preventing pooling of the relevant data. In addition, there is an unfortunate
tendency for duplicate publication, whereby data from the same group of patients, but on
different aspects of the same trial, is published multiple times in different journals, with the
author list rearranged. This results in the false impression that more studies exist with an overall
larger group of patients.

We will discuss the results relating to each of the questions posed by the consortium.

Question 1. What is the Current Fertility Rate for Men and
Women After SCI?

Fertility in Females After SCI.

There were no studies found that investigated this question.

Fertility in Males After SCI

Ejaculation rates. Different aspects of male infertility have been studied. Reports in the
literature on this topic can be grouped, and some information pooled. Much of the earlier work
in this area centers around interventions to aid males with SCI to ejaculate, either during sexual
activities with their partners or in a clinic situation to harvest semen for implantation. Different
authors and clinics have chosen different methodologies to aid ejaculation in males with SCI.
They include intrathecal or subcutaneous physostigmine with masturbation, penile vibration
techniques with or without pharmacologic enhancement, or electroejaculation.

In 1992, Leduc et al.*® published the largest study to date of physostigmine in 37 patients
with SCI. Side effects included ten episodes of autonomic dysreflexia, five episodes of nausea
and vomiting, one episode of hallucination and one episode of dizziness. Patients required
multiple medications to inhibit the side effects of physostigmine. Only antegrade ejaculation
was counted and the success rate was 54%. The success rate of physostigmine was lower then
that obtained with the other techniques described below, and physostigmine also demonstrated a
significantly higher side-effect profile. This drug is now very difficult to obtain and this
procedure should be considered for historical reference only.

The most common techniques used for semen harvesting include vibration or electrode
ejaculation techniques. Many clinics do both procedures, starting with vibration and then going
to electrode ejaculation if vibration is unsuccessful. We identified 22 case-series studies that
used these techniques. These studies originated in the US, UK and Australia, encompassed a
total of 806 patients, and spanned the time period from 1981 to 2002.3¥*° These case-series
studies ranged in quality from 2/19 to 12/19 (Summary Table 1). Fourteen percent of the above
studies met 11 of 19 (58%) quality criteria.
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We were able to pool ejaculation results from 22 of these case-series studies that used
vibration and/or electrode stimulation in males with SCI (Figure 1). Overall, these interventions
resulted in an overall ejaculation response rate of 86% (random effects pooled estimate: 0.86
95% C.1. 0.80, 0.93). It is worth noting that with the exception of the study by Chung et
al.,**studies published from 1997 onwards report response rates of 100%. When data from
studies examining vibration and/or electrode stimulation to provoke ejaculation are pooled, a
large degree of heterogeneity is observed. This observation reflects the inclusion of early studies
that were aimed at establishing optimal parameters for the technique (e.g., vibration amplitude,
electricity parameters), as well as the inclusion of more recent studies which implemented the
now common practice of first starting with vibration and later including electroejaculation to
increase success rates.
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Figure 1. Meta-Analysis—Ejaculation

Author, Year Proportion  Quality

Brindley, 1981 — | 24/ 37 2
Brindley, 1981 — 1 50/84 5
Brindley, 1984 —— 1 48 /81 6
Halstead, 1987 1 10/ 12 12
Sarkarati, 1987 ——— 129/34 10
VerVoort, 1988 =2 7/7 10
Beretta, 1989 —o— | 721102 11
Lucas, 1991 — %1 11/12 6
Rawicki, 1991 — ' 24/ 38 7
Mallidis, 1994 * 717 8
Lim, 1994 —=+12/12 10
Hultling, 1994 - *12/12 6
Sonksen, 1994 —*— 158/66 9
Pryor, 1995 ®*6/6 5
Dahlberg, 1995 - i 29/35 7
Nehra, 1996 —*— 166/78 7
Chung, 1997 ——! 25/27 9
Sonksen, 1997 —+ 28/28 9
Chen, 1999 —%14/14 9
Taylor, 1999 —19/19 7
Pryor, 2001 ———*11/11 10
Heruti, 2001 —4 84/84 11
Random effect -,

pooled estimate E
l T T 1 T i

0 20 40 60 80 100

Percent succeeding

Figure 1: Forest plot of the success rate of vibration and/or electrode stimulation in noncomparative case-
series studies that reported ejaculation as an outcome. The data was pooled and the overall estimate
and its confidence interval was calculated using the random effects estimator of Laird & Mosteller.*®
Quality scores are out of a possible 19. Estimates from studies prior to 1993 are denoted by open circles.
Only results from the past 10 years (1993-2003) were pooled to account for changes in techniques and
technology.
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Reports of other techniques used to harvest semen from males with SCI were identified
(Summary Table 1) and include: electrical stimulation of the seminal vesicles and vas deferens;®*

vas cannulation with implanted sperm reservoirs;® testicular biopsy;

aspiration of the vas deferens.®®

.86,87

Summary Table 1: Success rates of various techniques used to obtain semen in men with SCI

and microsurgical

Author, Year

Study Design

Number of
patients

Technique

Success rates

Quality

Bensman &
Kottke, 1966

Noncomparative
case series

5

Electrostimulator

Sperm obtained in 3/5 from
retrograde ejaculate; no
motile sperm in 2/5; in 1/3
with 410K sperm/cm4, 20-
30% of the sperm had
abnormal forms

4/19

Brackett et
al., 2000

Case-control

12

Vas aspirated to
ejaculated sperm

Vas aspirated sperm motility
and viability plus or minus
standard error of mean were
significantly higher than
mean ejaculated sperm
motility and viability (54.4%
+/- 5.0% and 74.1% +/- 5.3%
versus 14.1% +/- 2.6% and
26.1% +/- 4.9%,
respectively)

7* (NOS)

Brindley et
al., 1986

Noncomparative
case series

12

Implanted sperm
reservoir

8 pts (67%) motile
spermatozoa were recovered
2 pregnancies (17%)
achieved with subsequent
live births (by AIH).

6/19

Hirsch et al.,
1994

Case-control

10

Testicular biopsy

Spermatogenesis similar
between SCI men and
controls

4* (NOS)

Perkash et
al., 1985

Noncomparative
case series

30

Electrical stimulator

Sperm count in n=18 men
>40 million

Total sperm count in 22 pts
>20 million

Normal Sperm morphology:
mean 55%, range 40-75%
Sperm progressive maotility
<20% in 27 of 35 specimens
No motile in 10 specimens &
less than 10% motile in 13;
10%-20% motile in 4 pts;
>30% motile in 5 pts

7/19

NOS = Newcastle Ottawa Scale

Pregnancies and live births. Not all authors chose to present both pregnancy and live birth
data. However, there is no suggestion in the literature that the spontaneous abortion rate of a
pregnancy conceived from an SCI male exceeds that of the general population; therefore, we
chose to combine both sets of data. These results represent the number of couples who have
achieved at least one pregnancy or live birth over the number of couples who tried to conceive.
It is very important to note that some authors reported their fertility rates after very simple
procedures such as vibration or electrode ejaculation, whereas some studies were performed in
clinics that greatly increased the odds of achieving pregnancy by adding a variety of advanced
fertility techniques.
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Seventeen studies published between 1987 to 2001, involving a total of 400 patients from the
US, UK and Australia, have documented pregnancy rates.**#444:48:48:50,51,51,52,52-54,54,55.55,57-
5959.69.69-71,71,72,12-74.147 Thirteen studies published between 1991 to 2001, involving a total of 341
patients from Canada, US, UK and Australia, have documented live-birth rates.”” Eleven of
these studies overlap and report both pregnancy and live-birth rates,448:°1:5254.5:59,69-72

Data from the 17 studies documenting pregnancy rates were pooled and indicate pregnancy
rates of 51% (random effects pooled estimate: 0.51 95% C.I. 0.42, 0.60) (Figure 2). The data
suggest considerable improvement in pregnancy rates, from the dismal 0% reported by Halstead
in 1987 to the more recently reported rates of 74%°" and 73%.%® The quality of these studies
ranges from 5/19 to 12/19 (Summary Table 3). Twenty percent of the pregnancy studies met 11
of 19 (58%) quality criteria. Data from the 13 studies documenting live-birth rates were pooled
and indicate live birth rates of 40% (random effects pooled estimate: 0.40 [95% C.I. 0.33, 0.48])
(Figure 3). The heterogeneity of these pooled results is explained by the addition of advanced
fertility techniques that increase the success rates for these endeavors by up to four times,
compared with insemination alone. Once again, an improvement in live birth rates over time has
occurred with Lucas reporting a success rate of fourteen percent in 1991 and Elliot of sixty-two
percent five years later. The quality of these studies ranges from 5/19 to 12/19 (Summary Table
4). Eight percent of the live birth studies met 11 of 19 (58%) quality criteria.
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Figure 2. Meta-Analysis—Pregnancy

Author, Year Proportion Quality
Halstead, 1987 © 0/ 4 12
Beretta, 1989 13/6 11
Lucas, 1991 11/10 6
Leduc, 1992 13/6 6
Hultling, 1994 . 16/12 6
Pryor, 1995 . 5/6 5
Brackett, 1995 . 111/23 10
Dahlberg, 1995 —_—— 118 /35 7
Nehra, 1996 — 117 /33 7
Hulting, 1997 . 116 /25 9
Chung, 1997 ——— 7127 9
Sonksen, 1997 — 110/28 9
Brinsden, 1997 ————— 118 /35 9
Taylor, 1999 ° 114119 7
Pryor, 2001 ® 18 /11 10
Heruti, 2001 —— 118/33 11
Ohl. 2001 —— 128 /87 6
Random effect ——

pooled estimate

[ I I I I
0 20 40 60 80 100

Percent succeeding

Figure 2: Forest plot of the success rate for pregnancy in the noncomparative case-series studies that
reported pregnancy as an outcome. The data was pooled and the overall estimate and its confidence
interval was calculated using the random effects estimator of Laird & Mosteller.*® Quality scores are out
of a possible 19. Estimates from studies prior to 1993 are denoted by open circles. Only results from the
past 10 years (1993-2003) were pooled to account for changes in techniques and technology.

21



Figure 3: Meta-Analysis—Live Birth

pooled estimate
| | | | |

Author, Year ' Proportion Quality
Lucas, 1991 i 117 6
Leduc, 1992 3/6 6
Buch, 1993 . 216 8
Hultling, 1994 . i 2/10 6
Brackett, 1995 I A— i 8/23 10
Dahlberg, 1995 S . 14/35 7
Nehra, 1996 — i 17733 7
Hultling, 1997 —— 111725 9
Chung, 1997 — i 4127 9
Sonksen, 1997 — i 9/28 9
Brinsden, 1997 —_——— i 14 /35 9
Heruti, 2001 ———— 18 /33 11
Elliott, 2002 —— 45/73 8
Random effect . i

]

0 20 40 60 80 100

Percent succeeding

Figure 3: Forest plot of the success rate of live birth in noncomparative case-series studies that reported
live birth as an outcome. The data was pooled and the overall estimate and its confidence interval was
calculated using the random effects estimator of Laird & Mosteller.*® Quality scores are out of a possible
19. Estimates from studies prior to 1993 are denoted by open circles. Only results from the past 10
years (1993-2003) were pooled to account for changes in techniques and technology.
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Are Fertility Rates Changed After Freezing a New Patient's Sperm?

Only one study indirectly addressed this question (Summary Table 2). In 1994, Padron et
al.1*® evaluated the effect of cryopreservation on the quality of sperm in SCI males, and
determined that semen obtained from SCI males freezes as reliably as semen obtained from
“controls.” However, for both groups, when the optimal method of vapor freezing was used
there was still a reduction in sperm motility of approximately 65%. This reduction in motility
would obviously be more significant for the SCI group, a group that already has reduced sperm
motility as a characteristic of its semen quality.

Summary Table 2: Study examining the impact of freezing sperm

Author, Year Study Number of Fertility Rate Quality
Design patients
Padron et al., 1994 Controlled 9 Frozen sperm from SCI men Not applicable
clinical retain motility similar to that (non-RCT)
trial of normal men

Are There Better Fertility Rates Using Electroejaculation or Vibration?
Does Order of Method Influence Outcome?

We identified four trials that directly compared vibration and electroejaculation for inducing
ejaculation in SCI males.®®®>1* In a controlled clinical trial published in 1997, Brackett et al.**
collected semen using vibration and/or electroejaculation from 77 males with SCI. Although
total semen volume and sperm counts were similar, the percent motile sperm and percent sperm
with rapid linear motion were significantly higher in the vibration-induced samples. This was
observed for the vibration compared to electroejaculation groups, as well as within the ten
patients who had both procedures performed. This study was a non-RCT and therefore could not
be quality assessed using the Jadad scale.

In the same year, Ohl et al.?° published results from an RCT that used both vibration and
electroejaculation in a random fashion to obtain ejaculate from 11 males with SCI. They found
that the antegrade specimen of the vibration-induced ejaculate had a higher quality (i.e., more
motility) than the electroejaculate-induced antegrade specimens, however, the electroejaculated
group had a higher retrograde volume, evening out the total motile sperm count (greater total
volume in electroejaculated samples, better quality in vibration induced samples). The authors
reported that the electroejaculate group experienced more pain, and all patients preferred the
vibration procedure. This study received a quality score of 2/5 on the Jadad scale.

In 1998, Le Chapelain™® analysed semen samples from 39 male SCI subjects and described
improved semen quality with vibration-induced ejaculation compared with either
electroejaculation or physostigmine.

Finally, Park et al.% reported an abstract in 1999 that used a case-control design to examine
both electroejaculation and vibration in 17 males with SCI. Although sperm quality was superior
using vibration, this technique was unsuccessfull for those with lesions at and below T10,
requiring electroejaculation to be used with the lower lesions.

We were unable to locate any documents demonstrating a superior fertility outcome between
vibration and electroejaculation. Therefore, we compared the side-effect profile of the two
procedures to determine risk-benefit (Summary Table 3). Of the 21 studies identified that

23



reported ejaculation rates with either technique (Figure 1), ten reported adverse events.*”
4345,47:49505359 Often, authors combined procedures, although they did not always separate the
side effects by procedure. However, papers that combined the procedures demonstrated that the
vibration technique is less likely to be successful for lower motor neuron (areflexic) injuries than
with spastic injuries, and electroejaculation is more likely than vibration to cause autonomic
dysreflexia in patients with spastic injuries.**** Electroejaculation also has the added side effects
of inflammation to the rectal mucosa*’ and stimulation pain®®*>#"% in incompletely injured
patients. Therefore, most clinics that combine these techniques usually try vibration first
followed by electoejaculation in the areflexic subjects that tend to not respond to vibration alone.
It is recognized that techniques of vibration and electroejaculation, as well as techniques for
blocking episodes of autonomic dysreflexia have changed over time and therefore the relative

risks of the two techniques may not be comparable as described in the papers examined.

Summary Table 3: Success rates and complications observed with electroejaculation and/or vibration

Success

Author/Year Procedure Ratio* Complications

Sarkarati et al. (1987) Vibration 29/34 Pain in 4/34 pts.(electroejaculation)
Electroejaculation Minor headache and/or 20 to 40

mm.Hg increase in systolic BP
occurred in a few patients (autonomic
dysreflexia)

Pryor et al. (1995) Vibration 6/6 Case 1: headaches and spasticity due
Case 1: ephedrine, to ephedrine, switched to imipramine
imipramine, sodium bicarb. Case 2: NR (not recorded)

Case 2: ephedrine and sodium Case 3: NR
bicarb, imipramine and sodium Case 4: NR
bicarb Case 5: NR
Case 3: Case 6: NR
Case 4: ephedrine and sodium

bicarb

Case 5:

Case 6: intra-uterine

insemination

Lim et al. (1994) Electroejaculation 12/12 “No incidence of severe hypertension

Vibration due to autonomic dysreflexia”
“Post-electroejaculation proctoscopy
showed no damage to the rectal
mucosa of any patient”

“1 patient had significant problems with
recurrent urinary tract infections”

“1 pt complained of severe stomach
cramps during electroejaculation”
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Summary Table 3 (cont’d): Success rates and complications observed with electroejaculation and/or

vibration
Author/Year Procedure Success Complications
Ratio*

VerVoort et al. (1988) Electroejaculation 717 “All patients complained of
headache/blurred
vision/sweating/flushing and increased
BP with no nifedipine”

“Autonomic hyperreflexia effects
reduced during electroejaculation with
nifedipine”

Sonksen et al. (1994) Vibration 58/66 “Population I: 4 pts had light

Population | — 25 pts.(Vibrator headache/no increase in BP;1 pt had
A, no nifedipine) glycerine nitrate sublingual”
Population Il — 41pts.(Vibrator “Population Il — no discomfort”

B, nifedipine sublingual

prophylactically)

Heruti et al. (2001) Electroejaculation 14/14 Abdominal pain or spasm in 17
stimulations
raised BP in 15 stimulations
3 cases of increased spasm
1 case of syncope
occurred in total of 16 patients, no tx
needed, no further complications

Brindley (1981) Electroejaculation 50/84 7 pts experienced intolerable pain —
procedure stopped

Halstead et al. (1987) Electroejaculation 10/12 Mild dysreflexia (3pts) disruption of
normal bowel program (1 pt)

Rawicki & Hill (1991) Electroejaculation 24/38 Electroejaculation: autonomic

Vibration

Subcutaneous physostigmine
24 pt total

(3 pt had electroejaculation
under general anaesthetic due
to pain)

pts with lesions above C7
treated with labetolol 100mg or
nifedipine 10mg

hyperreflexia in pts with high lesions;
pain in pts with low lesions

Vibration: autonomic hyperreflexia in
pts with high lesions; 1pt with
superficial ulcer; 2 pts with superficial
trauma to the glans resulting in bruising
Subcutaneous physostigmine: blurring
vision (4/5); nausea and vomiting (2/5);
marijuana-like highs (2/5)

*success of ejaculation

To Improve Fertility Rates, When Should Invasive Techniques Such as
Testicular Biopsy or Intracytoplasmic Sperm Injection be Used?

Invasive techniques to enhance fertility (advanced fertility [AF] techniques) such as in vitro
fertilization (IVF) and intracytoplasmic sperm injection (ICSI) have been used more in recent
studies. By grouping the 18 studies above that reported either pregnancies or live births (Figures
2 and 3) according to whether they used or did not use AF techniques, one can assess how using
AF techniques impacts fertility rates (Summary Table 4). In doing so, one easily observes that to
achieve pregnancy and birth rates approaching 50% or greater SCI couples need to use an AF

technique.
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Summary Table 4: Pregnancy and live birth rates for studies that used AF techniques compared with those
that did not.

Study N AF vs non-AF Pregnancies Live births
Brackett 1995 23 AF 11/23 (48%) 8/23
Brinsden, 1997 35 AF 18/35 (51%) 14/35
Dahlberg, 1995 35 AF 18/35 (51%) 14/35
Elliot, 2002 73 AF NR 45/73
Heruti, 2001 33 AF 18/33 (55%) 18/33
Hultling, 1997 25 AF 16/25 (64%) 11/25
Nehra, 1996 33 AF 17/33 (52%) 17/33
Pryor, 1995 6 AF 5/6 (83%) NR
Pryor, 2001 11 AF 8/11 (73%) NR
Taylor, 1999 19 AF 14/19 (74%) NR
Beretta, 1996 6 non-AF 3/6 (50%) NR
Buch, 1993 6 non-AF NR 2/6
Chung, 1997 27 non-AF 7/27 (26%) 4/27
Halstead, 1987 10 non-AF 0/11 (0%) NR
Hultling, 1994 12 non-AF 6/12 (50%) 2/10
Leduc, 1992 6 non-AF 3/6 (50%) 3/6
Lucas, 1991 10 non-AF 1/10 (10%) 1/7
Sonksen, 1997 28 non-AF 10/28 (36%) 9/28
NR=not reported

Are There Pregnancy Complications and Prospective Obstetric
Management Issues for SCI Females?

We did not find any reports that provided the necessary data for us to project the number and
frequency of complications and other obstetric issues in females with SCI. There are numerous
case reports, however, without the larger sample size obtained with a case-series study, it is
difficult to conduct further research or inform practice or policy regarding this important health
issue.

Question 2. How has the Availability of Viagra® and Other
Remediation Affected Sexual Dysfunction and Adjustment
After SCI?

By far, the majority of articles regarding sexual dysfunction after SCI are either opinion
pieces or review articles (Appendix C; List of Excluded Studies). The only RCTs that were
identified examined Viagra® for the treatment of erectile dysfunction. However, we did identify
multiple case-series studies that had similar outcome measures, allowing their data to be pooled.

Interventions for Female Sexual Dysfunction

We found six articles that used a case-control design®'%*% and one article that used a RCT
design'® to examine the phenomena of sexual arousal in response to physical and cognitive
stimulation in women with SCI (Summary Table 5).

The studies by Komisaruk et al.®® and Whipple et al.,*** appear to be separate reports on the
same cohort of 16 women with SCI (n = 6 with upper SCI, n = 10 with lower SCI). In a case-
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control study published in 1997, Komisaruk and colleagues'® measured altered pain thresholds
with genital stimulation in 16 SCI and five non-SCI females. The authors found that similar to
their able-bodied counterparts, pain thresholds were increased with genital self-stimulation even
in women with complete SCI. This finding led the authors to postulate that in the women with
upper SCI, genitospinal visceral afferent pathways function (although unrecognized by the
American Spinal Injury Association criteria) and/or there exists a functional genital afferent
pathway that bypasses the spinal cord and projects directly to the brain. Whipple and
colleagues'™ studied the 16 SCI females in the laboratory during self-stimulation and reported
that only those with lesions below T-10 experienced increases in blood pressure; no SCI subjects
had alterations in heart rate. Three females with complete SCI experienced orgasm with genital
self-stimulation.

Sipski has published four case-control studies examining this topic in the most detai
It is unknown, however, whether all of these patients represent new or restudied patients,
although the outcome measures are different between the studies as the author is examining
different phenomena. In 1996, Sipski et al.'®> demonstrated that even in females with
supposedly complete SCI (n = 10), manual genital stimulation increased their sexual arousal,
although requiring a higher level of concentration than able-bodied controls (n = 10). In a later
study, Sipski et al.® demonstrated that with manual and audiovisual stimulation combined,
greater than 50% of SCI women (n = 68) experienced orgasms that could not be differentiated
from able-bodied controls (n = 21). Those with complete lower motor neuron dysfunction
affecting S2-S5 had the lowest orgasm rate, and those with preservation of sensory function in
dermatomes T11-L2 had greatest preservation of psychogenic-mediated sexual function. In
another study, Sipski et al.*®* found similar orgasm rates among SCI women, with higher orgasm
rates observed among women stimulated with a vibrator and among women who reportedly had
higher sexual drive and greater awareness of their anatomic sexual function. Finally, Sipski et
al.'®° demonstrated that women with complete SCI could respond with audiovisual stimulation in
those physiologic functions that are controlled above the level of their injuries, whereas genital
physiologic response could only be achieved by stimulation below the level of the injury.
Overall, Sipski advocates using these data for behavioral counselling in SCI women, to help
them achieve a higher level of sexual satisfaction by learning how their body works sexually
after SCI.

The six case-control studies that addressed interventions for female sexual dysfunction all

sc%gd equal to, or above five on the NOS, with the highest score of seven obtained by Sipski et
al.

I 6,100-102

Summary Table 5. Studies examining various interventions for female sexual dysfunction

Number of

Author, Year Study Design Patients Quality Score

Whipple, 1996 Case-control 21 (16 SCI/5 6* (NOS)
controls)

Komisaruk et al., 1997 Case-control 21 (16 SCI/5 6* (NOS)
controls)

Sipski et al., 1995a Case-control 21 (13 SCI/8 6* (NOS)
controls)

Sipski et al., 1995b Case-control 35 (25 SCI/10 5* (NOS)
controls)

Sipski et al., 1996 Case-control 20 (10 sCl/10 7* (NOS)
controls)

Sipski et al., 2001 Case-control 89 (68 SCl/21 5* (NOS)
controls)

Sipski et al., 2000 RCT 19 2/5 (Jadad)
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In addition, Sipski et al. performed a preliminary RCT study that evaluated Viagra® for
sexual dysfunction in 19 women with SCI.® The authors found a modest physiologic effect,
and the results of this study launched a large multicenter trial. The RCT received a quality score
of 2 on the Jadad scale (Summary Table 8).

Male Sexual Dysfunction

Aside from a number of RCTs evaluating Viagra®, all of the studies that we identified which
addressed this topic were case-series studies. The most common problems faced when trying to
analyze this literature is that many authors chose different outcome measures. For example,
some authors use a validated erectile grading system such as Schramek’s, whereas others used
their own grading system; some authors used all or parts of the IEFF sexual satisfaction rating
scale, whereas others designed their own scales. When authors use either an on/off grading
system or a common question on the IEFF, we have pooled the data when appropriate.

Behavioral interventions. We found only one study, a case-series study, that examined
behavioral interventions.™®* Courtois et al.*** demonstrated improvement in penile rigidity in ten
SCI males before and after biofeedback followed by home perineal muscle training exercises.
No measurements of sexual satisfaction were incorporated into the study. The quality score was
11/19.

Topical agents. An attractive alternative to either systemic medication or injected medication is
the use of a topical vasoactive agent absorbed into the penis to stimulate erection in SCI males.
We identified three noncomparative case-series studies'®®'% and one placebo-controlled clinical
trial'® that evaluated these agents (Summary Table 6). Sonsken et al.’®® evaluated the effect of
applying transcutaneous nitroglycerin to the penis in 17 males with SCI, and found that five had
a complete (full rigidity) response, seven had a partial response, and five failed to respond to the
treatment. Six participants experienced headache with the treatment but no other serious side
effects developed. Beretta et al.'® performed a similar study using transcutaneous minoxidil in
15 males with SCI, and found that only four males had sufficient erection for vaginal
penetration, while the others had an incomplete or no response. Only one patient reported
experiencing headache. Kim and colleagues have studied both topical papaverine'® and topical
prostaglandin E1**" in SCI males. Both agents appeared to be quite safe, with no symptoms
reported and only a slight drop in blood pressure reported for the papaverine group. Kim et
al.191% renorted that cavernous artery diameter was significantly increased for both papaverine
and prostaglandin E1 as assessed by color flow Doppler ultrasound, although only approximately
a quarter of both groups sustained a clinical erection with the treatment and there are no reports
of using the medication during sexual activity.

Summary Table 6. Evidence for the use of vasoactive agents to stimulate erection in men with SCI

Author, Year Topical Substance Response Quality Assessment

Beretta, 1993 Transcutaneous Minoxidil 4/15 had full erections 8/19

Kim & McVary, Topical prostaglandin 2/9 had clinical erections 10/19

1995

Kim et al, 1995 Topical papaverine gel 3/12 had full erections Not applicable
(non-RCT)

Sonsken, 1992 Nitroglycerine patch 5/17 had full erections 7/19
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Intraurethral Alprosatadil. We identified two case-series studies that evaluated intraurethral
Alprostadil (prostaglandin) in males with SCI (Summary Table 7). Bodner****! evaluated
intraurethral Alprostadil in 15 males with SCI who had all responded to intracavernous injections
of prostaglandin in the past, as measured by achieving a 5 out of 5 score on the Scrameks’s
erectile response grading system. Patients required the addition of a penile ring in order to
prevent systemic hypotension. Only three achieved a grade 4 erection sufficient for intercourse,
and all three patients were dissatisfied with the quality of the erection and did not continue to use
the medication at home. Waldbaum®** found similar results, and once again noted that the penile
ring was necessary to prevent systemic hypotension.

Summary Table 7. Evidence for the use of intraurethral Alprostadil to stimulate erection in men with SCI

Author, Year N Results Quality Assessment
Bodner, 1999 15 3/15 achieved erections sufficient 8/19

for intercourse
Waldbaum, 1998 15 4/15 achieved erections sufficient Not applicable

for intercourse (abstract)

Intracavernous injections. Intracavernous (penile) injections of vasoactive substances have
reported to treat SCI male impotence in the literature for several decades. Injected substances
include papaverine, phentolamine, prostaglandin E1, or combinations of two or three of the
above. Many clinics use combination therapy (papaverine, phentolamine, prostaglandin E1) for
economic reasons, and there is no clear difference in efficacy between these substances.

Using “satisfactory erection” as a common outcome measure we were able to pool data from
eight noncomparative case-series studies performed from 1987 to 1999, and involving a total of
263 patients (Figure 4).*2%™" These studies took place in the US, Australia, Italy, India, China
and France. Overall these interventions resulted in a 90% satisfactory erection response rate
(random effects pooled estimate: 0.90 [95% C.I. 0.83, 0.97]). One notes the very high success
rates for these injections in males with SCI alone as a cause for their erectile dysfunction.

The studies by Zaslau et al.'*> and by Sidi et al."*® were performed in individuals with SCI
and either hypertension or diabetes. These studies found that the combination of SCI and
another comorbidity decreases the efficacy of the injections.

The quality of these studies ranged from 6/19 to 13/19. Thirty-eight percent of the
intracavernous injection studies met 11 of 19 (58%) quality criteria, with the highest score
obtained by Sidi et al.**®
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Figure 4. Meta-Analysis—Intracavernous Injections

Author, Year Proportion Quality
Beretta, 1986 —_—e— i 20/22 5
Sidi, 1987 —— i 52/66 13
Costa, 1992 i- 6/6 12
Earle, 1992 — i 19 /22 7
Costa, 1993 —% 12/12 8
Kapoor, 1993 —& 98 /101 10
Hirsch, 1994 % 14 /14 6
Tang, 1995 —0—5 14 /15 12
Waldbaum, 1998 ° i 718 NA
Bonder, 1998 4+ 15/15 NA
Zaslau, 1999 ——— 1l 28/37 10

.
i
Random effect <o i
pooled estimate i
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Figure 4. Forest plot of the success rate of intracavernous injections in noncomparative case-series
studies that reported satisfactory erections as an outcome. The data was pooled and the overall estimate
and its confidence interval was calculated using the random effects estimator of Laird & Mosteller.*®
Quality scores are out of a possible 19.
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Vacuum tumescence devices. We found only two case-series studies that examined external
vacuum pump devices for erectile dysfunction in males with SCI.*3>1%

In 1989, Zasler et al.**® studied a novel vacuum pump system (Synergist) that uses a silicon
sheath in 20 males with SCI, and reported that patient and partner assessments of the device
efficacy and sex-life satisfaction with the device were very good to excellent. Although the
device was required to stay on during intercourse, all patients in the study had complete SCI and
therefore diminished sensation was not an issue. However, the silicon sheath did provide some
protection for the partner. No side effects were reported. This report received a 13/19 quality
assessment score. It is not known whether this device is still marketed.

In 1992, Heller et al."*® studied two similar commercially available vacuum-pump systems in
30 males with SCI. All 30 subjects were trained on how to use the device in the clinic, and then
17 opted to purchase the device and use it at home. All 17 couples were satisfied with using the
device during sexual activity. Some patients experienced transient testicle swelling (n = 3) and
some experienced transient petechial hemorrhages (n = 5), although all of these side effects were
resolved within 1 hour of use. This report received a quality assessment score of 8/19.

Penile implants. Now considered as one of the oldest treatments for erectile dysfunction, penile
implants have been used in SCI males for decades, although with decreasing frequency. While
this topic has been frequently discussed in opinion pieces, we found only five case-series studies
that examined penile implants for either erectile dysfunction or erectile dysfunction plus urinary
incontinence (Summary Table 8)."8'?? These case-series studies took place in the US, Germany
and Japan, and involved a total of over 360 SCI males. A variety of different prostheses were
used including inflatable, semirigid, semiflexible and flexible devices. Complications included
infections, extrusions of the devices, perforations, pain, and mechanical device failure. The
quality scores for these studies ranged from 5/19 to 7/19.

Summary Table 8. Case-series evidence for the use of penile implants for erectile dysfunction in men with
SCI

Author, Year N Implants Complications Quality Score

Golji, 1979 30 2 cases infection causing extrusion 7119
2 cases wound infections treated
conservatively

Green & Sloan, 1986 40 3 cases extruded rods 7/19
1 case penile erosion

Gross et al., 1996 209 14 cases requiring removal of implant 5/19
21 cases rod perforation

Iwatsubo et al., 1986 37 2 cases infection causing extrusion 5/19
1 case severe pain
1 case mechanical failure

Montague, 1994 a7 2 cases infection requiring removal 6/19
1 case penile erosion requiring removal
2 cases mechanical failure

Sacral stimulators. Sacral stimulators have been championed by Brindley and others as a
method of achieving continence with low voiding pressures in patients with complete SCI In
general, the procedure is reserved for complete injuries since it necessitates a sacral rhizotomy
with loss of a reflex erection, reflex voiding, or defecation; Brindley describes the stimulator as a
way of voluntarily controlling these functions. We identified a single case-series study*® that
reported erection rates in SCI males treated with sacral stimulators for bladder control. van der
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Aa et al.”*"**? reported that 29 of 33 subjects with implants could achieve a full sustainable

erection by stimulating the S2 or S3 anterior routes. The report of this case-series study did not,
however, state how the stimulator-induced erection impacted sexual function, or if there were
side effects such as bladder or bowel incontinence during sexual activity. The study by van der
Aa et al.™*" received a 5/19 quality assessment score.

Viagra® (sildafenil), RCTs. Although we originally identified nine reports of RCTs that
examined Viagra® in males with SC|,*23124138-141153155 carefyl analysis revealed that only two
of these reports were separate trials;***?* the remaining studies were repeat reports in separate
journals. Data from these trials come from the UK, France and Australia., and involve a total of
205 male subjects with SCI (Summary Table 9). Different types of randomized trial designs,
such as crossover and parallel, and different outcome measures were used in these studies, and
the results were not poolable for meta-analysis. Both of these studies received a quality rating of
3/5 on the Jadad scale.

Summary Table 9: RCT evidence for the use of Viagra® for sexual dysfunction in men with SCI

Number of
subjects (N);
Author, Year, Number of Adverse
Location dropouts (D) Results Events Quality Score
Giuliano et al., N=178 76% improved Headache: Viagra®=30, 3/5 (Jadad)
1999 D=7 erections and a placebo=8
France, U.K,, preference for Flushing: Viagra®=12,
Australia Viagra® vs 4% for | placebo=2
placebo Dyspepsia: Viagra®=5,
placebo=0
Visual effects: Viagra®=4,
placebo=0
Rhinitis: Viagra®=3,
placebo=0
Maytom et al., N=27 Erections in clinic | Headache: Viagra®=4, 3/5 (Jadad)
1999, UK D=0 >60% at base: placebo=1
Viagra®=65%; Dyspepsia: Viagra®=1,
placebo=8% placebo=0
Global Efficacy Vomiting: Viagra®=1,
Question (did placebo=0
treatment improve | Dizziness: Viagra®=1,
erections?): placebo=0
Viagra®=75%; Rash: Viagra®=2,
placebo=7% placebo=3

Viagra (sildafenil), case series. Many of the case-series studies also used a variety of outcome
measures, however, we were able to identify seven studies that assessed the subject’s report of
the drug improving erectile function for sexual intercourse when the drug was used at home.**
131 These studies took place from 1999 to 2001 in the US, Germany, Spain, Switzerland and
Japan. Overall, Viagra® resulted in a 79% successful erectile function (random effects pooled
estimate: 0.79 [95% C.I. 0.68, 0.90]) (Figure 4). The analysis of these noncomparative case-
series studies shows a high level of heterogeneity which is best explained by the subjective
assessment of the outcome measure, with no standardized questionnaires being used across
studies, and the fact that measurements were not obtained in the clinic, but rather secondhand
from the patients “personal experience.” For the studies where quality could be assessed (i.e. full
reports), the quality ranged from 9/19 to 16/19. The Gans et al. study,**® which met 16 of 19
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(84%) quality criteria, was the only study identified by this systematic review to achieve such a
high rating.

Figure 5. Meta-Analysis—Viagra®

pooled estimate

Author, Year Proportion Quality
Clontz, 1999 ® i 9/12 NA
Kier, 1999 —_—— ; 24129 NA
Schmid, 2000 —0—5 38/41 10
Raviv, 2000 —— E 49/60 NA
Gans, 2001 —0—5 16/17 16
Takeda, 2001 B ae— ; 22 /36 NA
Sanchez, 2001 —e— E 150/170 8
Laschke, 2002 —— E 38/69 9
Random effect < E
|

[ I I I I
0 20 40 60 80 100

Percent succeeding

Figure 5: Forest plot of the use of Viagra® in noncomparative case-series studies that reported improved
erectile function as an outcome. The data was pooled and the overall estimate and its confidence interval
was calculated using the random effects estimator of Laird & Mosteller.*®

Is Viagra Really More Benign Than Intracavernous Injections?

Intracavernous injections have a significantly higher efficacy than Viagra® (90% versus
79%). To compare the side-effect profile of intracavernous injections with that of Viagra®, we
extracted data from the studies described above that reported side effects. Ten studies from the
US, Europe and Japan conducted from 1998 to 2002 and including a total of over 600 patients
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reported that the most common side effects observed with Viagra® were short-lived, and
included headache, flushing and infrequent dizziness (Summary Table 10).123:126-128.130.131,138-141
Note that all of these studies excluded patients on nitrate medications and that there were no
reported sudden deaths. With regards to intracavernal injections, eight studies carried out from
1986 to 1999 in the US, Australia, Italy, India, China and France and studying a total of 263
patients reported transient local side effects, such as pain and swelling at the injection site.**
117142143 The most serious was priapism (prolonged erection), which can be avoided by doing
doseage adjustments in the clinic with a reliable subject.

Summary Table 10. Side effects associated with the use of intracavernous injection or Viagra® for sexual
dysfunction in men with SCI

Author, Year Intervention (number of pts) Side Effects (number of pts)
Anonymous, Viagra® (26) 2 pts with dyspepsia and respiratory
(1999) disorder
Clontz et al., Viagra® (12) visual changes (1) and headache (3)
1999 (abstract)
Derry FA et al., Viagra® (27), vibration headache (4)
(1998) dyspepsia (1)
dizziness (1)
anxiety (1)
Giuliano et al., Viagra® (178) headache (30)
(1999) flushing(12)
dyspepsia(5)
rhinitis (3)

abnormal vision (4)
discontinued treatment (6)
Kier et al., 1999 Viagra® (29) visual change (3%)
headache (17%)
dizziness (3%)

flushing (3%)

Laschke et al., Viagra® (69) headaches and flushing (25%)
(abstract, 2002)
Sanchez et al., Viagra® (170) headache (10)

2001 flushing (15)

Gl discomfort (7)

nasal congestion (8)

visual disturbances (7)

restlessness, palpitations, hiccup, dry
mouth (9)

unbearable abdominal pain (1)
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Summary Table 10 (cont’d). Side effects associated with the use of intracavernous injection or Viagra® for
sexual dysfunction in men with SCI

Author, Year Intervention (number of pts) Side Effects (number of pts)
Schmid et al., Viagra® (41) headache(3) or dizziness(2)
2000 flushing (2)
dyspepsia (1)
blurred vision (1)
2 withdrew because of adverse events
Shenot et al., 1999 Viagra® (29) headache (7%)
(abstract) flushing (7%)
Takeda et al., Viagra® (36) headache, facial flush, chest strangled
2000 (abstract) feeling
Beretta et al., Papaverine (22) 7 pts with prolonged erections
1986
Earle et al., 1992 Papaverine, papaverine & pain with 2 pts, one using papaverine
phentolamine, prostaglandin E1 one using papaverine and phentolamine
(22)
Hirsch et al., 1994 Prostaglandin E1 (14) 2 pts with subclinical corporal fibrosis
Kapoor et al., Papaverine: 101 volunteers, 65 3 subcutaneous haematoma, 2
1993 papaplegics, 36 tetraplegics cavernosal fibrosis, 3 prolonged erection,
1 systemic effects
Renganathan et Transdermal nitroglycerin vs 9 pts complications with papaverine: 8
al., 1997 papaverine (28) had mild edema, 1 pt with prolonged
erection
Sidi et al., 1987 Papaverine HCI, or combo 4 pts with sustained erections that
papaverine/phentolamine mesylate | required irrigation
(66)
Tang et al., 1995 Prostaglandin E1 (15) 2 pts pain at injection site
Zaslau et al., 1999 Fixed combo of prostaglandin E1 2 pts stopped due to pain/ecchymosis at
and papaverine (37) injection site

How Does the Morbidity of Prostaglandin Injections Compare With the
Older, Less Expensive Papaverine or Phentolamine

Although similar in efficacy, prostaglandin E1 is less stable at room temperature and much
more expensive than papaverine or phentolamine. Proponents cite a shorter half-life (less chance
of priapism) and less injection-site pain and scarring as reasons to use this substance despite its
expense. We identified six noncomparative case-series studies*****11>117142 3nd one RCT**
that reported the numbers of side effects, and the adverse reactions are listed in Summary Table
11. The quality of the case-series studies ranged from 5/19 to 13/19. Thirty-three percent of the
papaverine/prostaglandin intracavernous injection studies met 11 of 19 (58%) quality criteria.
The RCT of Renganathan et al.**® received a Jadad score of 0/5.
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Summary Table 11. Side effects associated with intracavernous injections

Quality
Author, Year N treated Substance Side Effects Score
Beretta et al. 22 Papaverine 7 had priapism 5/19
1986
Earle et al. 22 Papaverine, papaverine & | pain with 2 pts, one using 7119
1992 phentolamine, prostaglandin | papaverine one using
El papaverine and phentolamine
Hirsch et al. 27 Prostaglandin E1 2 had penile scarring 6/19
1994 detectable only on ultrasound
after repeated use
Kapoor et al. 101 Papaverine 3 had subcutaneous 10/19
1993 haematoma
2 had cavernosa fibrosis after
3 years use
1 had priapism
1 had a vasovagal reaction
requiring dosage reduction
Renganathan 28 Papaverine 1 had priapism 0/5 (Jadad)
etal. 1997 8 had local swelling requiring
no intervention
Sidi et al. 1987 66 Papaverine or 4 had priapism 13/19
papaverine/phentolamine 3 had minor hematomas
mixture 1 had localized site induration
requiring discontinuation
Tang et al. 15 Prostaglandin E1 2 complained of pain at 12/19
1995 injection site
Zaslau et al. 28 Papaverine and 2 complained of pain at 10/19
1999 prostaglandin E1 mixture injection site

What is the Morbidity of Vacuum Tumescence Devices?

As described above in the two identified reports of studies of vacuum tumescence
devices,****® when used with proper clinic instruction and according to the specifications of the
manufacturers, these devices have a very low morbidity rate with no irreversible morbidity’s
noted. Although there are case reports of penile ischemia in the literature, these case reports
serve only as a warning not to leave the device on too long and cannot help us with ascertaining
a complication rate.

In a comparative cases series, Chancellor et al.*® compared vacuum-pump devices with
papaverine injections in 18 males with SCI. The injections and pumps were equally effective
and neither group suffered any complications during the study. After trying both treatments,
seven patients chose to remain with the pump and another seven chose the injections. A third
arm of this study used topical minoxidil, but unfortunately no patients achieved satisfactory
results with this treatment.

What Indications, if Any, Remain for Implantable Penile Prosthetic
Devices?

See Summary Table 8 for the results of the five case-series studies that evaluated penile
implants in patients with SCI. It is notable that although penile implants result in a high level of
satisfaction for those clients who do not have complications, the serious complication rate is as
high as 10%. Furthermore, patients who have an implant removed are no longer candidates for
other treatment options as they are likely to have damage to the penile tissues that would make
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them nonresponsive to intracavernous injections or vacuum devices. These devices are,
however, useful to assist those who need them for external application of condom drainage
systems. They also could be used in patients who failed to respond to oral or injectable
medications and vacuum devices, or those who find these alternatives unacceptable.
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Chapter 4. Discussion

Limitations

Much of the literature reviewed consisted of clinic reports in case-series format, describing a
center’s experience with a variety of treatment techniques. Although these descriptive
experiences are valuable, they are often reported in variable formats with different outcome
measures, providing little consistency for comparative purposesacross studies. Similarly, the
quality of reporting, especially the earlier publications, is less than optimal.

As in all scientific fields, changes in technology tend to influence, and perhaps confound the
effectiveness of interventions. We have tried to account for this “evolution” in technology by
pooling results from the last decade, excluding early attempts that tended to have smaller
numbers of patients, with lower success rates. We do not wish in any way to belittle the
groundbreaking research of these earlier pioneers, without whose efforts we would still be
counselling our patients to “forget about sex or having children,” as was done only several
decades ago. The pioneers encouraged us all to try to do “something,” and our own early clinical
experience reflects this; for example, we would inject intrathecal physostigmine into patients in
the clinic with a kidney basin nearby to catch their vomit and a test tube to catch their semen—
this before we knew that a simple modified vibrator could do the same. We hope this report
accurately reflects the rapid evolution of this field, while respecting its history. Despite the
somewhat high statistical heterogeneity in the pooled data, clinicians are familiar with discussing
ranges of success with their patients, and saying that “this technique has a success rate of 80% to
90%” is not at all uncomfortable to those who deal with biologic uncertainties.

For fertility in males after SCI, one source of heterogeneity was a secular trend in success
rates. For this reason, only studies from the last decade were pooled. Nevertheless, in each of
the meta-analyses conducted in this evidence report, statistically significant heterogeneity
remained. In the presence of statistical heterogeneity, confidence intervals for random effects
pooled estimates are broadened to account for differences amongst the studies. However, these
results should still be treated with caution, and we discuss other factors that may be contributing
to the observed heterogeneity.

Fertility in Females After SCI

It is often stated, both in review articles and by clinician teachers at the bedside, that
although there is an initial acute delay in the return of ovulation cycles in females following SCI,
ultimately there is no impact on female fertility by the injury per se. Although this statement
may be true, it is unfortunately not supported by studies comparing fertility of women with SCI
with an uninjured cohort. There may well be unsuspected effects of SCI on the rate of
miscarriages and live births in couples trying to have a child. A prospective, well-organized and
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well-reported case-series or cohort study, potentially involving multiple centers, could provide
valuable natural history information to answer this question.

Fertility in Males After SCI

In 1960, Bors and Comarr reported that males post-SCI had a fertility rate of less than 10%.
Not surprisingly, since male reproduction is most obviously affected, the vast majority of fertility
literature focuses on male reproduction post-SCI. In addition to this the vast majority of spinal
cord injuries occur in men, most western nations approximately 80 percent of injured persons are
male. Initial attempts to help infertile couples conceive a child were used to develop techniques
to harvest sperm from the SCI male and inseminate the female partner, either using taught self-
insemination or clinic intrauterine insemination. Although successful, these efforts were
hampered by the low semen quality often found in SCI males. Later, IVF and ICSI techniques
were used to overcome this problem, and now patients can typically expect a stepped approach in
a fertility clinic, where couples start with the least invasive approach and progress to the most
invasive techniques. Although these techniques improve the chances of a successful live birth by
up over 50%, they are extremely expensive and somewhat invasive, with female partners often
exposed to hormonal cycle manipulation and SCI males undergoing testicular biopsies and
aspirations. Although these risks and expenses mirror those of other infertile couples, we must
remember that those living with SCI have additional lifelong equipment and care expenses, as
well as reduced employment opportunities, creating financial burdens that may not allow them to
consider these options. This financial situation has imposed a new form of limitation on
pregnancy success. There is therefore a need for research to improve semen quality in men with
SCI so that pregnancy may be attempted at lower cost and less invasiveness in these couples. As
a result of this combination of expense and invasiveness, most fertility clinics utilized a stepped
approach, going from the most natural and inexpensive and least invasive methodology to the
enhanced fertility option in a graduated approach. This may account for some of the
heterogeneity in the data, nevertheless we felt that it was worthwhile to pool the fertility data to
enable us to compare the results of this type of treatment for SCI males to the fertility treatment
for the general population. It is also recognized that in the fertility literature in general, it is
likely that this type of heterogeneity will also be present, again influenced by invasiveness as
well as by cost.

Despite the fact that fertility clinic data is extremely valuable in understanding this subject
area, many of the case-series studies published on fertility were rated low in quality. Since most
fertility clinic data is reported in a similar fashion, the Spinal Consortium could improve the
quality of future data by publishing guidelines on the reporting of case-series studies and case-
control study designs.

Original articles recounting issues of fertility after SCI describe the problem of harvesting
semen and the poor quality of the semen as factors inhibiting success. Our review demonstrates
that by using vibration for upper motor neuron injuries and electroejaculation for the remaining
lower motor neuron injuries, semen can be harvested in 80% to 90% of cases. Furthermore,
testicular biopsy or vas deferens aspiration techniques, although expensive and invasive, are
usually successful in the remaining patients. Partner pregnancy is achieved usually using a
stepped approach, moving from intrauterine insemination to IVVF techniques with success rates
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for achieving a pregnancy of up to 50%. Sperm freezing probably does little to enhance this
process unless the sperm is frozen almost immediately after injury, usually a difficult time to
make such life decisions.

Sperm Quality in Males with SCI

There has been much discussion regarding the abnormal sperm found in the ejaculate of
males with SCI including: decreased sperm counts,®” decreased sperm motility,®*”%increased
reactive oxygen species formation,* sperm autoimmunity,® necrospermia,® the inhibitive effect
of seminal plasma in SCI males,® and the presence of antisperm antibodies.”® Methods used to
counteract these negative effects include retrieving the semen more proximally through testicular
biopsy or aspiration.®*®® Medical factors can also be optimized in order to try to improve sperm
quality. Chapelle et al.**" studied 135 SCI males at various neurological levels using
physostigmine and testicular volume, and found that damage to the T12-L2 region of the cord
(T12 metamer) correlated with testicular atrophy and poor ability to ejaculate. Three studies
examining the effects of bladder management on sperm quality found that those men managing
their bladders with high-pressure reflex voiding had reduced sperm quality, whereas those men
using intermittent catheterization had the best sperm parameters.”®"® Two studies documented
the effect of repeated ejaculation on sperm quality and demonstrated that repeated ejaculation
improved sperm quality to a plateau, but that too frequent ejaculation (once per week) decreased
sperm quality.”® They also indicated that these procedures should be timed monthly with the
female partner’s cycle. Chen et al. compared the sperm counts in antegrade versus retrograde
sperm samples, and found that although there was a non-statistical trend towards better sperm
counts in antegrade specimens, retrograde ejaculation occurred more frequently.”®%® Bracket et
al. studied the effect of temperature on the semen of SCI males and found that although the
semen of SCI males lose motility faster than the sperm of normal males, especially at higher
(body as opposed to room) temperatures,®? scrotal temperature and gonadotropin levels did not
contribute to poor semen quality in SCI males.®

Although sperm motility and other aspects of fertility are seldom reported after acute SCI,
studies show that in the chronically spinal cord injured individual (>1 year), there is no
relationship between duration of injury and sperm quality.”"*%" However, Mallidus et al.*®
demonstrated that the sperm motility and viability first improve after the acute patient comes out
of spinal shock then rapidly starts to deteriorate, reaching the levels observed in males with
chronic SCI by Day 16 after injury.*® Padron,**® in a case-series study, and Green®’ in a case
report, demonstrated that although sperm from SCI males freezes reliably, there is still a great
reduction in sperm motility.

When these data are considered together, one can conclude that there is little to support the
practice of freezing the sperm of SCI males after 16 days post-injury, and that even the
advantages of early freezing (within the first 2 weeks) is outweighed by the loss of sperm
motility during the procedure, since with modern techniques one is virtually certain of obtaining
fresh sperm from the SCI male when he is ready to conceive a child in later years.
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Sexual Dysfunction in Females with SCI

The studies done on female sexuality post-SCI, especially the thorough work done by Sipski,
present fresh ideas and debunk old myths. Even without genital sensation, females with SCI
have both reflex and cognitive pathways available to them to alow pleasurable experiences
during sexual activities. Reflex pathways can be enhanced with increased stimulation (i.e.
vibration) and cognitive behavioral therapy can enhance cognitive stimulation. Unfortunately,
aside from a small RCT pilot with Viagra®, little has been done to study possible interventions
along this line. Despite the early hope in the small Viagra® study, a large multicentre Viagra®
study that has just been completed and not yet published, failed to reveal any benefit in SCI
females with sexual arousal disorder (personal communication).

Cognitive/behavioral therapy is often used in clinical settings to help address female
sexuality issues after SCI, yet there are no trials to support its use. These trials could be
conducted, and it would be useful to describe protocols to help set practice standards in this
important area. Given the complex biosocial issues described by Sipski, it is unlikely that
pharmaceutical treatment alone will address the problems.

Male Sexual Dysfunction

Although attractive conceptually, topical and intraurethral pharmaceutical agents have not
had much success in treating individuals with SCI erectile dysfunction. However, penile
injections with a variety of medications have proven extrememly successful. It can be noted that
careful dosage adjustment is necessary with the papaverine or papaverine/phentolamine
combinations. When used alone, prostaglandin E1 has few side effects outside of its cost.

If subjects are reliable and if they have little sensation there seems to be few advantages of
Viagra® over intracavernous injections aside from subject and partner preference.

Although other phosphodiesterase inhibitors have come to market since sildanefil, no SCI
treatment data for these drugs were available at the time of this review.

Both vacuum pumps and intracavernous injections must be used with caution or not at all in
anticoagulated patients because of the risk of hemorrhaging or bruising. Both treatment groups
must also be monitored for priapism. Both of these complications appear to be quite rare if
patients are first tested and instructed in the clinic before being sent home for self-treatment.

Research and Clinical Implications

Our review highlights some important issues in terms of how spinal cord clinical research is
conducted. Like many other clinical content areas, there is a wide variation in the types of
research designs used and measures used to assess similar outcomes. Although different
approaches, particularly if they provide similar results, help to provide powerful evidence about
the robustness of interventions, such as the use of Viagra®, there are important and often
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debilitating consequences for such research development. Often, separate groups are so unique
that the process of how their arrived at the results are disparate making it difficult to impossible
to get a broad holistic view of the evidence base in the field.

To help overcome these problems groups are coming together and proposing more
standardization when conducting clinical research. The rheumatology community provides an
excellent example through the OMERACT initiative. For example, they have agreed upon
standard methodologies and forms to collect specific outcomes. The advantage is that clinical
trials conducted by various groups are 'similar’ in terms of design features and outcomes. As such
this information can be combined qualitatively and quantitatively providing the strongest
possible evidence base regarding the merits of specific interventions. Such an approach might be
beneficial for groups trying to advance this field of research and understanding.

Such actions are also happening for reporting clinical trials. The clinical trials community has
moved towards a standard for reporting randomized trials. The CONSORT Statement, a 22-item
checklist and flow diagram, is now required by most major medical journals when authors are
submitting reports of randomized trials.

Finally, the female SCI literature describes biosocial holistic models of sexuality and,
therefore, is ripe for trials involving multidimensional treatment modalities. The male SCI
literature seems completely unidimensional (male sexuality + erection) and this focus deprives
males from those same treatment options, the danger is that the clinician, when faced with a
suffering patient, reaches into their drawer for the drug sample. Research must be driven by
patient need—this literature is not.

As a final point, clinicians working in this area are confronted with issues from same sex
couples, with absolutely no literature to guide them in this discussion. Well-conducted,
qualitative analysis work would provide a great deal of clarity in these matters, but again this
literature is absent.

Conclusions

There were two general themes in this review—sexuality and fertility after SCI. These
reviewers often found the division between these two themes to be artificial, and overlap often
occurred. Nevertheless, we attempted to discern between the two bodies of literature.

There is a great deal of literature in this area; however, much of the data was found to be
repeat data (i.e., nonoriginal), and new data was incompletely reported, resulting in the evidence
often being of poor quality. However, given these limitations and those outlined in the
Discussion, we would like to answer the questions posed in as straightforward a manner as the
evidence allows for:

1. Reproductive health: What is the current fertility rate for men and women after SCI?

For women, fertility rate is likely unaffected but little is known beyond that. For example, is
there a higher pregnancy failure rate, or are there more or less birth deformities?

e Are fertility rates changed by freezing a new patient’s sperm?
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Unless done in the first one or two weeks after SCI, and even if done earlier, this
intervention is unlikely to make a significant improvement in SCI fertility rates, and
therefore is not widely practiced.

Are there better fertility rates using electroejaculation or vibration? Does order of
method influence outcome?

The level of invasiveness is likely more of a factor than either the choice or the order.
Vibration should be tried at least on all upper motor neuron injuries first, with
electroejaculation reserved for those failures and the lower motor neuron injuries

To improve fertility rates, when should invasive techniques such as testicular biopsy
or aspiration or ICSI be pursued?

Testicular biopsy or vas aspirations should be reserved for those patients who cannot
achieve sperm harvesting or whose harvested sperm by the above techniques is of
very low quality. ICSI can greatly enhance success in those individuals whose sperm
quality is insufficient for intrauterine insemination (1Ul).

Are there pregnancy complications and prospective obstetric management issues for
SCI females?

Yes, but they are not described in the literature except in author opinion pieces and
case reports. Comparative case series and cohort studies would add a great deal of
information to this area.

2. Male sexuality: How has the availability of Viagra® and other remediation affected sexual
function, frequency of activity, and adjustment after SCI?

Penile injection, Viagra® and vacuum devices can help most problems in SCI males with
erectile dysfunction, making the need for penile implants less common. These interventions
positively affect sexual activity at least in the short-term. Long-term sexual adjustment has
not been examined.

Is Viagra® really more benign than intracavernous injections?

Not really, unless the patient has enough sensation that the injections are
uncomfortable or if they find that the paraphernalia affects their sexual activity.

How does the morbidity of prostaglandin injections compare to the older (less
expensive) papaverine?

Although the efficacy of these two treatments is similar, priapism and discomfort are
reported more frequently with papaverine.

What is the morbidity of vacuum tumescence devices?
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There is a paucity of reports regarding the morbidity of these pumps. These devices
are not recommended in patients on anticoagulants. Patients must take care to
remove the device after sexual activity.

What indications, if any, remain for implantable penile prosthetic devices?
Very few patients will not respond to any of the more benign techniques. Penile

implants still possess a significant morbidity risk, and in case-series studies, implants
are often described with condom drainage systems.
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Appendix A. Search Strategies

Search Strategy 1

1. comarr$.au.

2. (Female Sexual Function Index or FSFI).mp.

3. (Brief Index of Sexual Functioning or BISF-W).mp.

4. (Changes in Sexual Functioning Questionnaire or CSFQ).mp.

5. (Derogatis Interview for Sexual Functioning or DISF).mp.

6. (Golombok Rust Inventory of Sexual Satisfaction or GRISS).mp.
7. (International Index of Erectile Function or IIEF).mp.

8. (Brief Male Sexual Function Inventory or BMSFI).mp.

9. exp reproduction/

10. (reproducti$ or impoten$ or sex$ or ejaculat$ or erectile or menstruat$ or menopaus$ or
hysterectom$ or infertil$ or orgasm$ or pregnanc$ or contracept$).mp.
11. (gay or lesbian or bisexual$ or transgender$ or homosexual$).mp.
12. or/2-11

13. Spinal Cord Injuries/

14. Paraplegia/

15. Quadriplegia/

16. Traumatic cord.mp.

17. post-traumatic myelopathy.mp.

18. (spinal cord inj$ or parapleg$ or quadripleg$ or tetrapleg$).mp.
19. meningomyelocele/ or spinal dysraphism/ or spina bifida cystica/ or spina bifida occulta/
20. (cerebral palsy not spinal cord).mp.

21.0r/13-18

22. 21 not (19 or 20)

23. limit 22 to animal

24. limit 22 to human

25.23 and 24

26. 22 not (23 not 25)

27. exp Sex Behavior/sn [Statistics & Numerical Data]

28. sexual$ activ.mp.

29. sexual adjust$.mp.

30. sex$ counsel$.mp.

31. or/27-30

32. 12 and (sn or ep).fs.

33. (31 or 32) and 26

34.12 and (1 or 26)

35. limit 34 to female

36. limit 34 to male

37. 34 and (35 not 36)

38. (menstruat$ or menopaus$ or hysterectom$ or pregnanc$).mp.
39. cesarean.mp.

40. obstetr$.ti.

41. obstetr$.mp.

42. or/38-41

43. 12 and 26 and (37 or 42)

44. 43 not 33

45. Fertility/

46. Birth Rate/

47. FERTILIZATION/

48. fertili$.mp.

49. conception.mp.

50. infertility.mp.

51. INFERTILITY, FEMALE/
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Appendix A. Search Strategies (continued)

52. infertility, male/

53. or/45-52

54. (53 and 26 and 34) not (33 or 44)

55. limit 54 to (adolescence <13 to 18 years> or adult)
56. viagra.mp.

57. Sildenafil citrate.mp.

58. Sildenafil.mp.

59. midodrine.mp.

60. Gutron.mp.

61. Electroejaculat$.mp.

62. Ultrex.mp.

63. Cialis$.mp.

64. Vasomax$.mp.

65. penile prosthesis.mp.

66. (prosthes#s adj2 (penis or penile)).mp.
67. (vacuum adj2 (constriction or device)).mp.
68. ((negative pressure or suction) adj device).mp. [mp=title, abstract, cas registry/ec number word, mesh
subject heading]

69. negative pressure device$.mp.

70. vibromassage.mp.

71. massage.mp.

72. vibration.mp.

73. intracavernous.mp.

74. Alprostadil.mp.

75. PROSTAGLANDINS E, SYNTHETIC/ or PROSTAGLANDINS F/
76. Prostaglandin-e1.mp.

77. Papaverine.mp.

78. surgical collection.mp.

79. caverject.mp.

80. (MUSE and prostaglandin).mp.

81. Medicated Urethral System for Erection.mp.
82. vas aspiration.mp.

83. testicular biopsy.mp.

84. aspiration.mp.

85. or/56-84

86. 85 and 26

87. limit 86 to male

88. (Impoten$ or erectile).mp.

89. 86 and 88

90. ((87 or 89) and 34) not (33 or 44 or 45)
91. or/56-60

92. limit 91 to female

93. (92 and 26) not (33 or 44 or 55 or 90)

94. 34 not (33 or 44 or 55 or 90 or 93)
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Appendix A. Search Strategies (continued)

Search Strategy 2

1. comarr$.au.

2. (Female Sexual Function Index or FSFI).mp.

3. (Brief Index of Sexual Functioning or BISF-W).mp.

4. (Changes in Sexual Functioning Questionnaire or CSFQ).mp.

5. (Derogatis Interview for Sexual Functioning or DISF).mp.

6. (Golombok Rust Inventory of Sexual Satisfaction or GRISS).mp.

7. (International Index of Erectile Function or IIEF).mp.

8. (Brief Male Sexual Function Inventory or BMSFI).mp.

9. sexual satisfaction/

10. (reproducti$ or impoten$ or sex$ or ejaculat$ or erectile or menstruat$ or menopaus$ or
hysterectom$ or infertil$ or orgasm$ or pregnanc$ or contracept$).mp.
11. (gay or lesbian or bisexual$ or transgender$ or homosexual$).mp.
12. or/2-11

13. Spinal Cord Injuries/

14. Paraplegia/

15. Quadriplegia/

16. Traumatic cord.mp.

17. post-traumatic myelopathy.mp.

18. (spinal cord inj$ or parapleg$ or quadripleg$ or tetrapleg$).mp.

19. meningomyelocele/ or spinal dysraphism/ or spina bifida cystica/ or spina bifida occulta/
20. (cerebral palsy not spinal cord).mp.

21. 0r/13-18

22. 21 not (19 or 20)

23. limit 22 to animal

24. limit 22 to human

25.23 and 24

26. 22 not (23 not 25)

27.12 and (1 or 26)
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Appendix B. Letter to Industry Representative

December 29, 2003

Director, Research & Development
Pfizer Global Research & Development
Canada Head Office

4747 Levy Street, Building B114
St-Laurent, Quebec

H4R 2P9

RE: Letter to Industry Representatives from the University of Ottawa Evidence-based
Practice Center Investigating Sexuality and Reproductive Health Following Spinal
Cord Injury

Dear Sir or Madam:

I am writing on behalf of the University of Ottawa’s Evidence-based Practice Center. We are
conducting two systematic reviews concerning sexuality and reproductive health following
spinal cord injury. They are as follows:

1. What is the current fertility rate for men and women after SCI?
2. How has the availability of Viagra and other remediation affected sexual
function, frequency of activity, and adjustment after SCI?

These reviews are being conducted under a contract from the Agency for Healthcare
Research and Quality (AHRQ). We are contacting you to see if there is any evidence,
including unpublished studies, abstracts and other documentation, that you want
considered for inclusion in the reviews.

For the fertility rate systematic review we will consider the following studies for possible
inclusion:

e Allrandomized or quasi-randomized (i.e., trial