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Hormone treatment for male factor fertility problems

Hormone treatment for male factor fertility
problems

Review question

What is the effectiveness of hormone treatment in male factor fertility problems?

Introduction

Male factor fertility problems may arise due to testicular dysfunction and issues with the
normal endocrine pathways involved in spermatogenesis, leading to azoospermia (an
absence of sperm in the ejaculate) or impaired semen parameters. Correction of the
endocrine abnormalities can improve spermatogenesis and therefore treatment with
hormonal therapy may be an option.

The aim of this review is to determine whether hormone-related treatments used in male
factor infertility have a beneficial effect on fertility.

Summary of the protocol

See Table 1 for a summary of the Population, Intervention, Comparison and Outcome
(PICO) characteristics of this review.

Table 1: Summary of the protocol (PICO table)
Inclusion:
People with health-related male factor fertility problems

In this guideline, people with health-related fertility problems are those who have a
known health-related impediment to fertility, or those who do not achieve a
pregnancy:

o after 12 months of regular unprotected sexual intercourse or

o after 6 cycles of artificial insemination.

Any hormone-related therapy for the treatment of male factor fertility problems, for
example:

e Gonadotrophin therapy

o Anti-oestrogens (for example, clomifene and tamoxifen)

o Aromatase inhibitors (for example, anastrozole)

o Androgens (for example, testosterone and testosterone analogues)

e Drugs for hyperprolactinaemia (for example, bromocriptine)

» Head-to-head comparisons between different interventions within each category

e Head-to-head comparisons between different interventions between each
category

e Placebo

e No intervention

Critical

e Live birth

¢ Clinical pregnancy rate (an ultrasound scan that has shown at least one fetal heart
beat)

Important
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e Generic health-related or disease-specific quality of life measured using a
validated instrument in the person with male factor fertility problems, for example:

o EQ-5D
o Health Utilities Index Mark 3 (HUI3) questionnaire
o FertiQoL
¢ Increased testosterone production/ improved hormonal parameters

e Improved semen parameters (for example, sperm concentration, motility, normal
forms, total sperm count)

e Miscarriage (loss of a baby before 24 weeks gestational age)
¢ Rate of successful surgical sperm retrieval.

For further details see the review protocol in appendix A.

Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in appendix A and the methods document (supplement 1).

In the initial version of the protocol, only live birth was listed as a critical outcome. However,
during sifting, a number of studies were identified that fit the protocol criteria but were not
relevant to the review question or useful for decision-making. This included studies which
investigated relevant interventions and reported secondary outcomes such as hormone
parameters, but did not specify whether the participants were actively trying to achieve
pregnancy. It was agreed with the committee that evidence on semen or hormone
parameters, or on quality of life (which were the outcomes these studies tended to
investigate) without evidence regarding the impact on pregnancy or live birth for participants
in these studies, was unlikely to affect decision-making. It was also noted that when studies
did report pregnancy or live birth rates as an outcome, the majority of studies reported on
pregnancy rates in preference to live birth rates. For this reason, the protocol was amended
in order to reflect the evidence base and to ensure only studies which would aid decision-
making were included: the outcome ‘clinical pregnancy rate (an ultrasound scan that has
shown at least one fetal heart beat)’ became an additional critical outcome, and only studies
which reported a critical outcome were included.

In the initial version of the protocol, improved semen parameters were not further defined or
limited. However, the committee agreed there were a number of semen parameters reported
by studies that were not of interest as they would be unlikely to influence decision-making.
The committee agreed that the semen parameters of interest which were most likely to
influence decision-making included motile sperm count/concentration (these terms tend to be
used interchangeably in studies) and total sperm count/concentration. Therefore, data
extraction and analyses were limited to these semen parameter outcomes.

Due to the amount of evidence and number of outcomes reported at different timepoints,
meta-analyses grouped outcome data into short term (<3 months), medium term (>3 to <12
months), and long term (>12 months) follow-up periods. These time periods were agreed
based on the follow-up periods reported in the studies, and were consistent with other
relevant systematic reviews. Data from the latest timepoint within each of these follow-up
periods were extracted, and where possible, outcomes were meta-analysed according to
these follow-up periods.

Declarations of interest were recorded according to NICE’s conflicts of interest policy.
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Effectiveness evidence

Included studies

Twenty-eight randomised controlled trials (RCTs) were included for this review (Aafjes 1983,
Adamopoulos 2003, Amirzargar 2012, Aribarg 1989, Babak 2018, Baccetti 2004, Cakan
2009, Cavallini 2013, Comhaire 1995, Crottaz 1992, Farrag 2015, Foresta 2005, Foresta
2009, Gregoriou 1993, Haje 2015, Kamischke 1998, Knuth 1987, Krause 1992, Maier 1988,
Matorras 1997, Matsumiya 1998, Micic 1985, Paradisi 2006, Pusch 1989, Selice 2011, Sokol
1988, Srivannaboon 1992, Zhao 2019).

The included studies are summarised in Table 2.

Two studies compared anti-oestrogens with no treatment (Cakan 2009, Micic 1985), 4
compared anti-oestrogens with placebo (Haje 2015, Krause 1992, Sokol 1988, Srivannaboon
1992), 1 compared anti-oestrogens plus androgens with placebo (Adamopoulos 2003), 1
compared aromatase inhibitors with no treatment (Maier 1988), 1 compared aromatase
inhibitors with placebo (Cavallini 2013), 8 compared gonadotrophin therapy with no treatment
(Amirzargar 2012, Babak 2018, Baccetti 2004, Farrag 2015, Foresta 2005, Foresta 2009,
Matorras 1997, Selice 2011), 5 compared gonadotrophin therapy with placebo (Crottaz 1992,
Kamischke 1998, Knuth 1987, Paradisi 2006, Zhao 2019), 1 compared gonadotrophin
therapy with anti-oestrogens (Matsumiya 1998), and 5 compared androgens with placebo
(Aafjes 1983, Aribarg 1989, Comhaire 1995, Gregoriou 1993, Pusch 1989). There were no
included studies which investigated the effectiveness of drugs for hyperprolactinaemia.

With regards to semen abnormalities, 22 studies included participants with impaired semen
parameters only (Aafjes 1983, Adamopoulos 2003, Baccetti 2004, Cakan 2009, Comhaire
1995, Farrag 2015, Foresta 2005, Foresta 2009, Gregoriou 1993, Haje 2015, Kamischke
1998, Krause 1992, Maier 1988, Matorras 1997, Matsumiya 1998, Micic 1985, Paradisi 2006,
Pusch 1989, Selice 2011, Sokol 1988, Srivannaboon 1992, Zhao 2019), 2 studies included
participants with impaired semen parameters as well as those with azoospermia (Cavallini
2013, Crottaz 1992), and 4 studies did not report the severity of the participants’ semen
abnormality (Amirzargar 2012, Aribarg 1989, Babak 2018, Knuth 1987).

With regards to fertility diagnoses, 2 studies included participants with various causes for
their semen abnormalities (unilateral or bilateral cryptorchidism or idiopathic a- or crypto-
zoospermia: Cavallini 2013; cryptorchidism, varicocele, post-mumps orchitis, trauma,
testicular torsion, or idiopathic oligozoospermia: Foresta 2009), 2 studies included
participants with varicocele only (Amirzargar 2012, Babak 2018), 17 studies included
participants with idiopathic semen abnormalities (oligozoospermia: Adamopoulos 2003,
Farrag 2015, Foresta 2005, Knuth 1987, Krause 1992, Micic 1985, Pusch 1989, Zhao 2019;
oligo- and/or astheno-zoospermia: Baccetti 2004, Srivannaboon 1992;
oligoasthenoteratozoospermia: Cakan 2009; oligoasthenozoospermia: Crottaz 1992,
Gregoriou 1993, Haje 2015, Matsumiya 1998, Paradisi 2006; abnormal semen parameters
(not defined): Kamischke 1998), 1 study included participants with idiopathic testicular failure
or idiopathic semen abnormalities (Aribarg 1989), and 6 studies included participants with
semen abnormalities but did not report whether there was a known cause (oligozoospermia
(cause not reported): Aafjes 1983, Selice 2011, Sokol 1988; oligoasthenozoospermia (cause
not reported): Maier 1988; oligo- and/or astheno- and/or terato-zoospermia (cause not
reported): Comhaire 1995, Matorras 1997).

With regards to age, 19 studies included participants with a mean age or age range <45
years (Amirzargar 2012, Aribarg 1989, Babak 2018, Baccetti 2004, Cakan 2009, Crottaz
1992, Farrag 2015, Foresta 2005, Foresta 2009, Gregoriou 1993, Haje 2015, Kamischke
1998, Knuth 1987, Krause 1992, Matorras 1997, Matsumiya 1998, Pusch 1989,
Srivannaboon 1992, Zhao 2019), 3 studies included participants <45 and =45 years old
(Adamopoulos 2003, Cavallini 2013, Sokol 1988), and 6 studies did not report the age of the
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participants (Aafjes 1983, Comhaire 1995, Maier 1988, Micic 1985, Paradisi 2006, Selice

2011).

See the literature search strategy in appendix B and study selection flow chart in appendix C.

Excluded studies

Studies not included in this review are listed, and reasons for their exclusion are provided in

appendix J.

Summary of included studies

Summaries of the studies that were included in this review are presented in Table 2.

Table 2: Summary of included studies

Study
Aafjes 1983

Cross-over
randomised
controlled trial

The
Netherlands

Adamopoulous
2003

RCT

Greece

Population

N=59 oligozoospermic
men (number of
participants included
at baseline not
reported)

Mesterolone group
(n=27):

e Mean age (SD): NR
e Severity of semen
abnormalities:
o Non-azoospermic:
27/27 (100%)
o Fertility diagnosis:
o Oligozoospermia
(cause NR): 27/27
(100%)

Placebo group (n=32):

e Mean age (SD): NR
e Severity of semen
abnormalities:

o Non-azoospermic:
32/32 (100%)

o Fertility diagnosis:

o Oligozoospermia
(cause NR): 32/32
(100%)

N=212 men with
idiopathic
oligozoospermia

e Mean age (range):
NR (24-48 years)

Tamoxifen +
testosterone group
(n=106):

e Mean age (SD): NR

Intervention
Mesterolone:

Comparison Outcomes
Placebo:

e Pregnancy

o Mesterolone, e Placebo rate
25mg per tablet tablets 3
3 times a day times a
(for a total of day for 6
75mg per day) months
for 6 months
Tamoxifen + Placebo: e Spontaneous
testosterone: e Placebo pregnancy
e Tamoxifen for 6 rate
citrate, 10mg months e Semen
twice a day for parameters:
6 months o) Sperm
o Testosterone motility
undecanoate, rate (%)
40mg three

times a day for

6 months

Other
comments

After 6 months
of initial
treatment,
participants in
each group
were crossed
over to receive
the alternate
medication.
Only data from
the first phase
were extracted

82 normo-
zoospermic
men 26 to 38
years of age
were also
included to
account for
possible
regression
toward the
mean effect,
but data from
these
participants
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Study

Amirzargar
2012

RCT

Iran

Population
o Severity of semen
abnormalities:
o Non-azoospermic:
106/106 (100%)
o Fertility diagnosis:
o ldiopathic
oligozoospermia:
106/106 (100%)

Placebo group
(n=106):

e Mean age (SD): NR
e Semen
abnormalities:
o Non-azoospermic:
106/106 (100%)
o Fertility diagnosis:
o ldiopathic
oligozoospermia:
106/106 (100%)

N=113 infertile men
with varicocele

Human chorionic
gonadotrophin (HCG)
group (n=25):

e Mean age (SD):
32.4 (5.3) years
o Severity of semen
abnormalities: NR
o Fertility diagnosis:
o Varicocele: 25/25
(100%)

Human menopausal
gonadotrophin (HMG)
group (n=21):

e Mean age (SD):
32.6 (6.2) years
e Severity of semen
abnormalities: NR
o Fertility diagnosis:
o Varicocele: 21/21
(100%)

Recombinant human
follicle-stimulating
hormone (rhFSH)
group (n=32):

e Mean age (SD):
32.28 (6.6) years

o Severity of semen
abnormalities: NR

o Fertility diagnosis:

Intervention Comparison

HCG: No

e Intramuscular ~ treatment:
HCG e No
(Choriomon), medical
5000 IU weekly treatment

for 3 months

HMG:

e Subcutaneous
HMG
(Merional), 75
IU 3 times a
week for 3
months

rhFSH:

e Subcutaneous
rhFSH (Gonal-
F), 751U 3
times a week
for 3 months

Outcomes

e Pregnancy
rates:

o Spontaneo
us or
assisted
pregnancy
rate

o Spontaneo
ous
pregnancy
rate

e Semen
parameters:

o Number of
participant
s with
sperm
concentrati
on
>20%10%/m
|

o Number of
participant
s with
sperm
motility
rate >50%

Other
comments
were not
extracted

Participants in
all groups had
a
varicocelectom
y prior to
medical
treatment,
which was
done by a
single surgeon
with the
inguinal
procedure
without
microsurgery
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Study

Aribarg 1989
RCT

Country not
reported

Population

o Varicocele: 32/32
(100%)

No treatment group
(n=35):

e Mean age (SD):
31.3 (5.09) years

o Severity of semen
abnormalities: NR
o Fertility diagnosis:
o Varicocele: 35/35
(100%)
N=157 infertile
couples (N=248
originally recruited but
n=91 couples later
found not to meet
inclusion criteria).

Mesterolone (75mg)
group (n=54):

e Mean age (SD):
31.4 (5.2) years

o Severity of semen
abnormalities: NR*

o Fertility
diagnosis: NR**

Mesterolone (150mg)
group (n=50):

e Mean age (SD):
31.0 (4.9) years

e Severity of semen
abnormalities: NR*

o Fertility diagnosis:
NR**

Placebo group
(n=53):

e Mean age (SD):
29.9 (5.1) years

e Severity of semen
abnormalities: NR*

o Fertility diagnosis:
NR**

*All participants had
sperm concentration
<20 x10%ml but it is
not reported if/ how
many participants
were azoospermic
(e.g. due to idiopathic
testicular failure)

Intervention

Mesterolone

Comparison Outcomes

Placebo: e Pregnancy

(75maq):

o Mesterolone
(17P-hydroxy-
la-methyl-5a-
androstan-3-
one), 25mg
taken 3 times a
day for 6
months
(corresponding
to daily doses
of 75mg)

Mesterolone

(150mg):

o Mesterolone
(17P-hydroxy-
la-methyl-5a-
androstan-3-
one), 50mg
taken 3 times a
day for 6
months
(corresponding
to daily doses
of 1560mg)

e Placebo, rate
packaged
identically
for 6
months

Other
comments

Results for the
2 treatment
groups
(mesterolone
75mg, and
mesterolone 1
50mg) were
combined into
1 arm in order
to compare
androgens to
placebo
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Study

Babak 2018
RCT

Iran

Baccetti 2004
RCT

Germany

Cakan 2009
RCT

Turkey

Population

** All participants had
idiopathic testicular
failure or semen
abnormalities without
aetiological reasons,
but it is not reported
how many participants
have either of these
diagnoses

N=188 infertile people
with varicocele and
abnormal semen
analysis

Human chorionic
gonadotrophin (HCG)
group (n=91):

e Mean age (SD):
29.91 (2.67) years
e Severity of semen
abnormalities: NR
o Fertility diagnosis:
o Varicocele: 91/91
(100%)

No treatment (n=97):

e Mean age (SD):
32.79 (3.12) years
e Severity of semen
abnormalities: NR
o Fertility diagnosis:
o Varicocele: 97/97
(100%)

N=44 men with
idiopathic male factor
infertility:

e Mean age (range):
NR (28-45 years)
o Severity of semen
abnormalities:
o Non-azoospermic:
44/44 (100%)
o Fertility diagnosis:
o ldiopathic oligo-
and/or astheno-
zoospermia:
44/44 (100%)

Participant
characteristics not
reported separately
for each group
N=127* men with
idiopathic
oligoastheno-
teratozoospermia

Intervention

HCG:

e HCG, 5000 IU
administered

intramuscularly
every week for

3 consecutive
months

Follicle
stimulating

hormone (FSH):

e FSH, 150
IU/day
delivered

subcutaneously

for 12 weeks

Tamoxifen citrate:

e Tamoxifen
citrate, 10mg
taken orally

twice a day for
25 days every

Comparison

No

treatment:

e No
medical
treatment

No

treatment:

e No
treatment
given

No

treatment:

e No
treatment
given

Outcomes

e Pregnancy
rate

e Semen
parameters:
o Sperm

concentrati
on
(x10%ml)
o Sperm
motility
rate (%)

e Assisted
pregnancy
rate

e Pregnancy
rate
e Hormone
parameters:
o Testostero
ne (ng/dl)

Other
comments

Participants in
both groups
had an open
inguinal
varicocelectom
y prior to
medical
treatment

None

In the first
study period,
participants
were
randomised to
tamoxifen or
no treatment.
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Study

Cavallini 2013
RCT

Italy

Population
Tamoxifen citrate
group (n=103):

e Mean age (SD):
27.3 (4.9) years

e Severity of semen
abnormalities:

o Non-azoospermic:
103/103 (100%)
o Fertility diagnosis:
o Idiopathic
oligoasthenoterat

ozoospermia:
103/103 (100%)

No treatment group
(n=25):

e Mean age (SD):
26.8 (5.0) years

o Severity of semen
abnormalities:

o Non-azoospermic:
25/25 (100%)
o Fertility diagnosis:
o Idiopathic
oligoasthenoterat

ozoospermia: 25/
25 (100%)

*Total number of
participants reported
throughout the study
does not match the
total of the numbers
reported in each

group

N=45 people with non-

obstructive
azoospermia or
cryptozoospermia
(N=52 randomised but
data for n=7
participants who did
not complete study
not reported)

Letrozole group
(n=22; n=26 initially
randomised)*:

e Mean age (range):

44 (37-52) years

o Severity of semen
abnormalities:

o Azoospermia
(non-obstructive):
6/22 (27%)

o Non-

azoospermia:
16/22 (73%)

Intervention Comparison Outcomes
month for 3 o Oestradiol
months (pg/ml)

e Semen
parameters:
o Sperm
motility
rate (%)

Letrozole: Placebo: ¢ Spontaneous

e Letrozole, e Starch, pregnancy
2.5mg once a 100mg rate
day for 6 once a day
months for 6

months

Other
comments

In the second
study period,
participants
with a normal
testosterone/
oestradiol ratio
continued to
receive
tamoxifen
(data from
these
participants not
extracted as
not
randomised),
while
participants
with low T/E2
ratios were
randomised
either to
continue with
tamoxifen
alone as well,
or to tamoxifen
with additional
anastrozole.
Only data from
the first
treatment
period were
extracted

None
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Study

Combhaire
1995

RCT

Country not
reported

Population
o Fertility diagnosis:

o Previous bilateral
cryptorchidism:
3/22 (14%)

o Previous
unilateral
cryptorchidism:
5/22 (23%)

o ldiopathic a- or
crypto-
zoospermia:
14/22 (64%)

Placebo group (n=24;
n=26 initially
randomised)**:

e Mean age (SD): 45
(NR; range: 38-53)
years

e Severity of semen
abnormalities:

o Azoospermia
(non-obstructive):
5/24 (21%)

o Non-
azoospermia:
19/24 (79%)

o Fertility diagnosis:
o Previous bilateral
cryptorchidism:

4/24 (17%)

o Previous
unilateral
cryptorchidism:
5/24 (21%)

o ldiopathic a- or
crypto-
zoospermia:
15/24 (63%)

*Data for only n=21
participants reported
at baseline

**Data for only n=22
participants reported
at baseline

N=64 infertile couples
(N=75 initially
randomised but n=11
participants who
breached the protocol
or who did not take
the capsule for 3
months were excluded
from analysis)

Testosterone
undecanoate group
(n=30):

Intervention Comparison Outcomes
Testosterone Placebo: o Assisted
undecanoate: « Identically pregnancy
o Testosterone packaged rate

undecanoate placebo, 3

(Andriol), 40mg times a

capsules 3 day for 3

times a day (for months

a total of

120mg per day)
for 3 months

Other
comments

After 3 months
of capsule
intake,
participants in
both groups
underwent
repeat IVF
treatment
using the same
clinical and
laboratory
techniques as
during the first
attempt
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Study

Crottaz 1992
RCT

Switzerland

Population

e Mean age (SD): NR.
Female partner age
(SD): 31 (3.4) years

e Severity of semen
abnormalities:

o Non-
azoospermia:
30/30 (100%)

o Fertility diagnosis:

o Oligo- and/or
astheno- and/or
terato-zoospermia
(cause NR): 30/30
(100%)

Placebo group
(n=34):

e Mean age (SD): NR.
Female partner age
(SD): 30.4 (3.2)
years

o Severity of semen
abnormalities:

o Non-
azoospermia:
34/34 (100%)

o Fertility diagnosis:

o Oligo- and/or
astheno- and/or
terato-zoospermia
(cause NR): 34/34
(100%)

N=28 men with
idiopathic
normogonadotropic
oligoasthenozoosper
mia (N=39
randomised but data
for n=11 participants
who did not complete
study not reported)

Gonadotrophin-
releasing hormone
(GnRH) group (n=14;
number initially
randomised not
reported):

e Mean age (SD):
31.7 (1.0) years
o Severity of semen
abnormalities:
o Azoospermia:
1/14 (7%)
o Non-
azoospermia:
13/14 (93%)

o Fertility diagnosis:

Intervention

GnRH:

e GnRH, 0.2mg
self-
administered
using a nasal
spray (0.1 mL
per puff) every
2 hours from
8:00AM to
8:00PM for 3
months

Comparison

Placebo:

e Placebo,
self-
administer
ed using a
nasal
spray (0.1
ml per
puff) every
2 hours
from
8:00AM to
8:00PM for
3 months

Outcomes

e Pregnancy
rate

e Semen
parameters:

o Total
motile
sperm
count
(x108)

o Sperm
concentrati
on
(x108/ml)

o Total
sperm
count
(x108/ml)

o Miscarriage
rate

Other
comments

After the first 3-
month phase
whereby
participants
were
randomised to
the treatments
above,
participants
went 1 month
without
treatment, and
then
participants in
both initial
groups
underwent a 3-
month period
of open GnRH
treatment. Only
data from the
first treatment
phase were
extracted
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Study

Farrag 2015
RCT

Italy

Population Intervention

o ldiopathic
normogona-
dotropic
oligoasthenozoos
permia: 14/14
(100%)

Placebo group (n=14;
number initially
randomised not
reported):

e Mean age (SD):
32.9 (1.1) years

o Severity of semen
abnormalities:

o Non-
azoospermia:
14/14 (100%)
o Fertility diagnosis:
o ldiopathic
normogona-
dotropic
oligoasthenozoos
permia: 14/14
(100%)
N=82 male partners of hFSH:
couples with idiopathic rhESH. 150 1U
male factor infertility ’
undergoing ICSI
treatment (N=92
randomised but data
for n=10 participants
who did not complete
study not reported)

delivered
subcutaneously
3 times a week
for 3 months

Recombinant human
follicle-stimulating
hormone (rhFSH)
group (n=36; n=46
initially randomised):

e Mean age (SD):
36.9 (5.1) years

e Severity of semen
abnormalities:
o Non-

azoospermia:
36/36 (100%)
o Fertility diagnosis:
o ldiopathic
oligozoospermia:
36/36 (100%)

No treatment group
(n=46):

e Mean age (SD):
38.4 (5.2) years

e Severity of semen
abnormalities:

Comparison Outcomes

No o Assisted
treatment: pregnancy
e No rate
treatment o Miscarriage
given to rate
male
partners

Other
comments

Couples in
both groups
received the
following
interventions:

e Ovarian
stimulation

o ICSI

o Luteal phase
support
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Study Population

o Non-
azoospermia:
46/46 (100%)

o Fertility diagnosis:

o ldiopathic
oligozoospermia:
46/46 (100%)

N=112 men with
idiopathic
oligozoospermia

Foresta 2005

RCT (N=128 randomised
but data for n=16
Italy participants who did

not complete study
not reported)

Recombinant human
follicle-stimulating
hormone (rhFSH)
group (n=62; n=65
initially randomised):

e Mean age (SD):
34.2 (4.8) years

o Severity of semen
abnormalities:
o Non-

azoospermia:
62/62 (100%)
o Fertility diagnosis:
o Idiopathic
oligozoospermia:
62/62 (100%)

No treatment group
(n=50; n=63 initially
randomised):

e Mean age (SD):
34.0 (4.6) years

o Severity of semen
abnormalities:
o Non-

azoospermia:
50/50 (100%)
o Fertility diagnosis:

o ldiopathic
oligozoospermia:
50/50 (100%)

N=90 men with severe
testiculopathy (N=87
completed the study):

Foresta 2009

RCT

e Mean age (SD):
34.2 (4.5) years
e Severity of semen
abnormalities:
o Non-
azoospermia:
90/90 (100%)

o Fertility diagnosis:

Italy

Intervention

rhFSH:

e rhFSH, 100 IU
administered
through
intramuscular
injection on
alternate days
for 3 months

GnRH-a, FSH +
HCG:

e Gonadotrophin

suppression

through GnRH-

a injection:
leuprolide
acetate, 3.75
mg delivered

intra-muscularly

every 30 days
for 4 months

Comparison Outcomes

No e Spontaneous
treatment: pregnancy
e No rate
treatment e Semen
received parameters:
o Sperm
concentrati
on
(x10%/ml)
o Total
sperm
count
(x10°)

No e Spontaneous
treatment: pregnancy
e No rate
treatment e Semen
received parameters:
o Sperm
concentrati
on
(x10%/ml)
o Total
sperm

Other
comments

n=40 fertile
men were also
included as
controls but
data from
these
participants
were not
extracted.

After the first
study period
where
participants
were
randomised to
the above
treatments, all
participants
who had not
had
spontaneous
pregnancy
underwent
ARTSs. Only
data from the
first period are
extracted

n=32 fertile
men were also
included as
controls but
data from
these
participants
were not
extracted.
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Study

Gregoriou
1993

RCT

Greece

Haje 2015
RCT

Iraq

Population

o Cryptorchidism:
20/90 (22%)

o Varicocele: 18/90
(20%)

o Post-mumps
orchitis: 9/90
(10%)

o Trauma: 6/90
(7%)

o Testicular torsion:
3/90 (3%)

o ldiopathic

oligozoospermia*:

34/90 (38%)

Participant
characteristics not
reported separately
for each group.

*Participants are
reported as having
idiopathic
oligozoospermia, but
all oligozoospermia
was due to severe

hypospermatogenesis

N=50 couples with
infertility:

e Mean age (SD):
28.4 (1.1) years

e Severity of semen
abnormalities:

o Non-
azoospermia:
50/50 (100%)

o Fertility diagnosis:

o ldiopathic
oligoasthenosper
mia: 50/50
(100%)

Participant
characteristics were
not reported
separately for each

group

N=128 men with
idiopathic
oligoasthenozoosper
mia:

e Mean age (SD):
37.54 (2.46) years

o Severity of semen
abnormalities:

Other
Intervention Comparison Outcomes comments
o 30 days from count After the first
the first (x10°) study period
leuprolide o Sperm where
administration, motility participants
recombinant rate (%) were
human FSH, randomised to
150 I1U on the above
alternate days treatments, all
for 3 months participants
« HCG, 2000 IU b b
twice a week had
for 3 months spontaneous
pregnancy
underwent
ARTSs. Only
data from the
first period are
extracted
Testosterone Placebo: ¢ Pregnancy None
undecanoate: o Identically rate
e Testosterone packed e Hormone
undecanoate placebo parameters:
(Restandol), capsules 3 o Dihydrotes
40mg capsules times a tosterone
3 times a day day for 3 (ng/ml)
(for a total of months
120mg per day) o Vil
for 3 months testosteron
€ (ng/ml)
o Oestradiol
(pg/ml)
e Semen
parameters
o Sperm
concentrati
on
(x10%/ml)
o Sperm
motility
rate (%)
e Miscarriage
rate
Tamoxifen: Placebo: e Assisted Participants in
e Tamoxifen, 20 e No details pregnancy all groups
mg/day for 3 to reported rate received ICSI
6 months e Semen following
parameters;  treatment
o Sperm conclusion.
concentrati
on Two additional
(x10%/ml) group received
either L-

carnitine only
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Study

Kamischke
1998

RCT

Germany

Knuth 1987
RCT

Germany

Population

o Non-
azoospermia:
128/128 (100%)

o Fertility diagnosis:

o ldiopathic
oligoasthenozoos
permia: 128/128
(100%)

Participant
characteristics not
reported separately
for each group

N=65 couples with
idiopathic male
infertility (N=67
randomised but data
for n=2 participants
who did not complete
study not reported)

e Mean age (SD):
32.89 (0.56) years

e Severity of semen
abnormalities:

o Non-
azoospermia:
66/66 (100%)

o Fertility diagnosis:

o Idiopathic
abnormal semen
parameters: 66/66
(100%)

Participant
characteristics not
reported separately
for each group

N=37 infertile men
(N=39 randomised but
data for n=2
participants who did
not complete study
not reported)

Human chorionic
gonadotrophin (HCG)
+ human menopausal
gonadotrophin (HMG)
group (n=17; number
initially randomised
not reported):

e Mean age (SD):
31.1 (3.6) years

e Severity of semen
abnormalities: NR

o Fertility diagnosis:

participant's GP

on Mondays,
Wednesdays,

and Fridays for

13 weeks

Intervention Comparison

rhFSH: Placebo:

e rhFSH, 150 |U e Placebo
with 30 mg containing
saccharose, saccharos
delivered by e alone,
subcutaneous delivered
injection into by
abdominal wall subcutane
daily for 12 ous
weeks injection
Patients into
injected abdominal
themselves wall daily
after initial for 12
instruction by weeks
the examiners e Patients

injected
themselve
s after
initial
instruction
by the
examiners

HCG + HMG: Placebo:

e HCG, 2500 IU e Sodium
delivered by chloride
intramuscular was
injection by the injected by
participant's GP the
on Mondays participant’
and Fridays for s GP on
13 weeks the same
HMG, 150 IU days as
delivered by the HCG
intramuscular and HMG
injection by the group for

13 weeks

Outcomes

o Sperm
motility
rate (%)

Pregnancy

rates:

o Spontaneo
us or
assisted
pregnancy
rate

o Spontaneo
us
pregnancy
rate

Hormone

parameters:

o Testostero
ne (nmol/l)

o Oestradiol
(pmolll)

Semen
parameters:
o Sperm
motility
rate (%)
o Sperm
concentrati
on
(x108/ml)
Pregnancy
rate
Hormone
parameters:

o Testostero
ne (nmoll/l)

e Semen

parameters:

o Sperm
concentrati
on
(x108/ml)

o Sperm
motility
rate (%)

Other
comments
(antioxidant,
n=20) or L-
carnitine and
tamoxifen
(n=34), but
data were not
extracted from
these groups

None

None
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Study

Krause 1992
RCT

Germany

Maier 1988
RCT

Austria

Population
o ldiopathic
oligozoospermia:
17/17 (100%)

Placebo group (n=20;
number initially
randomised not
reported):

e Mean age (SD):
33.2 (6.5) years
o Severity of semen
abnormalities: NR
o Fertility diagnosis:
o ldiopathic
oligozoospermia:
20/20 (100%)
N=76 men with
idiopathic
oligozoospermia

Tamoxifen group
(n=39):

e Mean age (SD): 31
years (NR)

o Severity of semen
abnormalities:

o Non-
azoospermia:
39/39 (100%)

o Fertility diagnosis:

o Idiopathic
oligozoospermia:
39/39 (100%)

Placebo group (n=37):

e Mean age (SD):

28.5 years (NR)

o Severity of semen
abnormalities:

o Non-
azoospermia:
37/37 (100%)

o Fertility diagnosis:

o ldiopathic
oligozoospermia:
37/37 (100%)

N=40 men with mild
oligoasthenozoosper
mia:

e Mean age (SD): NR
o Severity of semen
abnormalities:

o Non-
azoospermia:
40/40 (100%)

o Fertility diagnosis:

Intervention

Tamoxifen:
e Tamoxifen

30mg/day for 3
months

Tamoxifen:

e Tamoxifen, 10
mg 3 times a
day for 3
months

Comparison

Placebo:

e Placebo
for 3
months

Tamoxifen +
testolactone:

e Tamoxifen
, 10mg 3
times a
day for 3
months

e Testolacto
ne, 50mg
3times a

Outcomes

e Spontaneous

e Pregnancy

Other
comments

None
pregnancy
rate
Hormone
parameters:
o Testostero

ne (ng/ml)

e Semen

parameters:

o Sperm
concentrati
on
(x108/ml)

o Sperm
motility
rate (%)

None
rate

e Hormone

parameters:

o Oestradiol
levels
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Study

Matorras 1997
RCT

Spain

Matsumiya
1998

Population

o Oligoasthenozoos
permia (cause
NR): 40/40
(100%)

Participant
characteristics not
reported separately
for each group

N=148 subfertile men:

o Fertility diagnosis:

o Asthenoteratozoo
spermia (cause
NR): 109/148
(74%)

o Oligoasthenozoos
permia (cause
NR): 19/148
(13%)

o Asthenozoosperm
ia (cause NR):
9/148 (6%)

o Teratozoospermia
(cause NR): 3/148
(2%)

o Oligoteratozoospe
rmia (cause NR):
8/148 (5%)

Follicle-stimulating
hormone (FSH) group
(n=68):

e Mean age (SD):
34.06 (3.16) years

e Severity of semen
abnormalities:
o Non-azoospermic:

68/68 (100%)

o Fertility diagnosis:
NR separately for
each group

Non-FSH group
(n=80):

e Mean age
(SD): 34.63 (4.28)
years

e Severity of semen
abnormalities:

o Non-azoospermic:
80/80 (100%)

o Fertility diagnosis:
NR separately for
each group

N=44 men with

idiopathic

normogonadotropic

Intervention

FSH:
e FSH, 150 IU

administered
intramuscularly
or
subcutaneously
3 times a week,
starting 3
months before
the beginning
of IUl cycles
and maintained
until the 51 |UI
cycle

GnRH analogue:

e GnRH
analogue
(buserelin

Other
Comparison Outcomes comments
day for 3
months
Non-FSH: e Pregnancy None
o Ul without rates:
treatment o Pregnancy
of the rate (per
male IUI cycle)
partner o Pregnancy
rate (per
woman)
o Assisted
pregnancy
rate (per
Ul cycle)
o Assisted
pregnancy
rate (per
woman)
Clomiphene e Pregnancy None
citrate: rates:
e Clomiphen o Spontaneo
e citrate, us or
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Other
Study Population Intervention Comparison Outcomes comments
RCT oligoasthenozoosper acetate), 15ug 50 mg assisted
mia (original administrat pregnancy
Japan cpncentration ed orally rate
Gonadotrophin dl!Uted tO 10% every day 1) Spontaneo
releasing hormone with sterile for 23 us
(GnRH) analogue saline, since 1 months pregnancy
group (n=23): Zpray of rate
uptrgcug e Semen
« Mean age (D) 1501 of GrRH SEEIES
33.1 (4.5) years analogue) once o Sperm
o Severity of semen a day concentrati
abnormalities: intranasally for on
o Non-azoospermic: 23 months el ind)
23/23 (100%) o Sperm
. . . motility
o Fertility diagnosis: rate (%)
o ldiopathic
normogonado-
tropic
oligoasthenozoos
permia: 23/23
(100%)
Clomiphene citrate
group (n=21):
e Mean age (SD):
31.7 (4.1) years
o Severity of semen
abnormalities:
o Non-azoospermic:
21/21 (100%)
o Fertility diagnosis:
o Idiopathic
normogonado
tropic
oligoasthenozoos
permia: 21/21
(100%)
Micic 1985 N=101 men with Clomiphene No o Pregnancy  None
idiopathic citrate: treatment: rate
RCT oligozoospermia: « Clomiphene e No . Semen
citrate, 50 mg treatment parameters:
Serbia e Mean age (SD): NR daily for 6 to 9 received o Sperm
(Yugoslaviaat ® Severity of semen months concentrati
time of study) abnormalities: on
o Non-azoospermic: (x10%/ml)
101/101 (100%) o Sperm
e Fertility diagnosis: motiligy
o Idiopathic rate (%)
oligozoospermia:
101/101 (100%)
Participant
characteristics not
reported separately
for each group
Paradisi 2006 ~ N=30 men with rhFSH: Placebo: e Live birth None
idiopathic o thFSH, 3001U  » Matching rate
RCT (2 vials of 150 placebo (2
U lyophilized vials
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Study
Italy

Pusch 1989
RCT

Austria

Selice 2011
RCT

Italy

Population

oligoasthenozoosper
mia

Recombinant human
FSH (rhFSH) group
(n=15)

e Mean age (SD): NR
e Severity of semen
abnormalities:

o Non-azoospermic:
15/15 (100%)
o Fertility diagnosis:
o ldiopathic
oligoasthenozoos

permia: 15/15
(100%)

Placebo group (n=15)

e Mean age (SD): NR
o Severity of semen
abnormalities:

o Non-azoospermic:
15/15 (100%)

o Fertility diagnosis:

o ldiopathic
oligoasthenozoos
permia: 15/15
(100%)

N=60
normogonadotropic
oligozoospermic men:

e Mean age (SD): NR.
All men were aged
<30 years

e Severity of semen
abnormalities:

o Non-azoospermic:
60/60 (100%)
o Fertility diagnosis:
o ldiopathic
normogonadotropi
G

oligozoospermia:
60/60 (100%)

Participant
characteristics were
not reported
separately for each
group

N=105 men with
oligozoospermia

Intervention Comparison
FSH with 30mg containing
saccharose) 30mg
administered by saccharos
subcutaneous e-only)
injection every administer
other day for at ed by
least 4 months subcutane

ous
injection
every
other day
for at least
4 months

Testosterone Placebo:

undecanoate: o Identical

o Testosterone placebo
undecanoate, capsule.
40mg capsules Further
3 times per day details not
(for a total of reported
120mg per day)
for 3 months

rESH: No

e rFSH, 1501U 3  lreatment:
times per week e No
for 3 months treatment

given for 3
months

Outcomes

e Spontaneous
pregnancy
rate
e Hormone
parameters:
o Testostero
ne (pg/l)

o Free
testosteron
e (Hg/l)
e Semen
parameters:
o Sperm
concentrati
on
(x108/ml)

o Total
sperm
count
(x108)

o Sperm
motility
rate (%)

e Pregnancy
rate

Hormone

parameters:

o Free
testosteron
e (pg/ml)

o Total
testosteron
€ (ng/ml)

o Oestradiol
(pg/ml)

e Semen

parameters:

o Sperm
concentrati
on
(x108/ml)

o Sperm
motility
rate (%)

Miscarriage

rate

Spontaneous

pregnancy

rate

e Hormone

parameters:

o Testostero
ne (nmol/l)

Other
comments

None

None
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Study

Sokol 1988
RCT

USA

Population

Recombinant follicle-
stimulating hormone
(rFSH) group (n=70):

e Mean age (SD): NR
e Severity of semen
abnormalities:

o Non-
azoospermia:
70/70 (100%)

o Fertility diagnosis:

o Oligozoospermia
(cause NR*):
70/70 (100%)

No treatment group
(n=35):

e Mean age (SD): NR
o Severity of semen
abnormalities:

o Non-
azoospermia:
35/35 (100%)

o Fertility diagnosis:

o Oligozoospermia
(cause NR*):
35/35 (100%)

*All oligozoospermia
was due to
hypospermatogenesis
, but cause not
reported

N=20 men with
oligozoospermia
(N=23 randomised but
data for n=3
participants lost to
follow-up not
reported):

e Mean age (range):
NR (23-49 years)
e Severity of semen
abnormalities:
o Non-

azoospermia:
23/23 (100%)
o Fertility diagnosis:
o Oligozoospermia
(cause NR): 23/23
(100%)

Participant
characteristics not
reported separately
for each group

months

Intervention Comparison
Clomiphene Placebo:
citrate: e Placebo, 1
e Clomiphene tablet per
citrate, 25mg day for 12
per day for 12 months

Outcomes

o Oestradiol
(pmolll)

Semen

parameters:

o Sperm
concentrati
on
(x108/ml)

o Total
sperm
count
(x108)

o Sperm
motility
rate (%)

o Total
motile
sperm
count
(x108)

Spontaneous
pregnancy
rate
Hormone
parameters:
o Change in
oestradiol
from
baseline

(pg/mi)

o Change in
testosteron
e from
baseline
(ng/dl)

Semen

parameters:

o Change in
sperm
motility
rate from
baseline
(%)

o Change in
total sperm
count from

Other
comments

The difference
between the
outcomes
sperm count
and total
sperm count is
not reported
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Study

Srivannaboon
1992

RCT

11 centres in:
Australia;
Belgium;
Cuba;
Hungary;
India; Sweden;
Switzerland;
Thailand;
Tunisia; UK

Zhao 2019
RCT

China

Population

N=141 men with
idiopathic
oligozoospermia or
asthenozoospermia
(N=190 randomised
before diagnosis and
later found to be
ineligible, only data for
eligible participants
reported)

e Mean age (SD):
30.4 (4.2) years

Clomiphene group
(n=70)

o Mean age
(SD): 30.3 (4.4)
years

o Severity of semen
abnormalities:
o Non-

azoospermia:
70/70 (100%)
o Fertility diagnosis:
o ldiopathic oligo-
or astheno-

zoospermia:
70/70 (100%)

Placebo group (n=71)

e Mean age (SD):
30.5 (4.1) years

o Severity of semen
abnormalities:
o Non-

azoospermia:
71/71 (100%)
o Fertility diagnosis:
o ldiopathic oligo-
or astheno-
zoospermia:
71/71 (100%)
N=316 infertile men
with idiopathic
oligozoospermia

Human chorionic
gonadotrophin (HCG)
+ human menopausal
gonadotrophin (HMG)
group (n=158):

e Mean age (SE):
o Lower-level group
(inhibin B level

Intervention Comparison
Clomiphene Placebo:
citrate: e Placebo

e Clomiphene for 6
citrate, 25mg months,
per day no further

details
reported

HCG + HMG: Placebo:

e HCG, 2000 IU e Intramusc
through ular
intramuscular injections
injection twice a of
week for 3 physiologi
months cal saline

e HMG, 150 IU solution for
through 3 months
intramuscular
injection 3

times a week
for 3 months

Other
Outcomes comments
baseline

(x10°)
e Spontaneous
pregnancy
rate

None

e Spontaneous None
pregnancy
rate

e Hormone
parameters:
o Testostero

ne (pg/l)

e Semen
parameters:
o Sperm

concentrati
on
(x10%/ml)
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Study Population

<92 pg/ml): 31.96
(3.62)

o Medium-level
group (92 pg/ml <
inhibin B level
<316 pg/ml):
33.31 (4.16)

o Higher-level
group (inhibin B
level >316 pg/ml):
32.45 (3.81)

o Severity of semen
abnormalities:

o Non-
azoospermia:
158/158 (100%)

o Fertility diagnosis:

o ldiopathic
oligozoospermia:
158/158 (100%)

Placebo group
(n=158):

e Mean age (SE):

o Lower-level group
(inhibin B level
<92 pg/ml): 33.93
(4.15)

o Medium-level
group (92 pg/ml <
inhibin B level
<316 pg/ml):
32.34 (3.92)

o Higher-level
group (inhibin B
level >316 pg/ml):
31.96 (2.96)

o Severity of semen
abnormalities:

o Non-
azoospermia:
158/158 (100%)

o Fertility diagnosis:

o ldiopathic
oligozoospermia:
158/158 (100%)

Intervention

Other

Outcomes comments

o Sperm
motility
rate (%)

o Total
motile
sperm
count
(x10°)

Comparison

ART: assisted reproductive therapy; FSH: follicle stimulating hormone; GnRH: gonadotrophin-releasing hormone;
GnRH-a: gonadotrophin-releasing hormone agonist; GP: general practitioner; HCG: human chorionic
gonadotrophin, HMG: human menopausal gonadotrophin; ICSI: intracytoplasmic sperm injection; IUI: intrauterine
insemination; IVF: in-vitro fertilisation; N: number; NR: not reported; RCT: randomised controlled trial; rFSH:

recombinant follicle-stimulating hormone; rhFSH: recombinant human follicle-stimulating hormone; SD: standard

deviation; SE: standard error

See the full evidence tables in appendix D and the forest plots in appendix E.

Summary of the evidence

Most of the evidence was on participants with semen abnormalities (non-azoospermia), with
22 studies exclusively including this population. Two studies included a mixed population,
including both participants with impaired semen parameters as well as those with
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azoospermia, and 4 studies did not report the severity of the participants’ semen abnormality.
As per the protocol, results were stratified according to these groups.

There was no available evidence on the effectiveness of drugs for hyperprolactinaemia for
any of the stratified groups.

Studies with participants with semen abnormalities (non-azoospermia) only:

In addition to drugs for hyperprolactinaemia, there was no available evidence on the
effectiveness of aromatase inhibitors for participants with impaired semen parameters.

Two studies including only non-azoospermic participants compared anti-oestrogens with no
treatment and 4 compared anti-oestrogens with placebo. The evidence ranged from very low
to moderate quality and was usually downgraded for risk of bias and/or imprecision. The
evidence about the effectiveness of anti-oestrogens on pregnancy rates was unclear, with
low quality evidence of a benefit only found in single studies in the medium term, and other
evidence showing no important difference between anti-oestrogens and placebo or no
treatment (very low to low quality). Regarding hormone parameters, anti-oestrogens tended
to have a beneficial effect on testosterone levels (low to moderate quality), but there was
evidence of an important harm in terms of effects on oestradiol levels when anti-oestrogens
were compared with no treatment or placebo (low to moderate quality). There was consistent
evidence of a benefit of using anti-oestrogens in terms of semen parameters when compared
to no treatment (low quality), however the evidence comparing anti-oestrogens to placebo
complicated this, with most evidence for this comparison tending to showing no important
difference between treatments when it was compared with placebo (very low to low quality).
These differences were not explained by looking at types of semen parameters together,
such as sperm concentration. There was no evidence for these comparisons for the following
outcomes: live birth, generic health-related or disease-specific quality of life, miscarriage, or
rate of successful surgical sperm retrieval.

One study including only non-azoospermic participants compared anti-oestrogens and
androgens to placebo. The evidence ranged from very low to moderate quality, and was
usually downgraded for risk of bias and imprecision. The evidence found no clinically
important difference between anti-oestrogens plus androgens and placebo with regards to
spontaneous pregnancy rate or semen parameters in the short term (very low to low quality),
but an important benefit of anti-oestrogens and androgens in the medium term for both of
these outcomes (low to moderate quality). There was no evidence for this comparison for the
following outcomes: live birth, generic health-related or disease-specific quality of life,
hormone parameters, miscarriage, or rate of successful surgical sperm retrieval.

One study including only non-azoospermic participants compared aromatase inhibitors to no
treatment. The evidence was all very low quality and was downgraded for risk of bias and
imprecision. There was no clinically important difference between aromatase inhibitors and
no treatment with regards to pregnancy rate in the short term, but the evidence for this
outcome was very low quality with very serious imprecision, and pregnancy was not defined
in the study. In terms of hormone parameters, there was very low quality evidence that
aromatase inhibitors had an important benefit in terms of oestradiol levels in the short term,
but there was serious imprecision in the effect estimate. There was no evidence for this
comparison for the following outcomes: live birth, generic health-related or disease-specific
quality of life, semen parameters, miscarriage, or rate of successful surgical sperm retrieval.

Six studies including only non-azoospermic participants compared gonadotrophin therapy
with no treatment and 3 compared gonadotrophin therapy with placebo. The evidence
ranged from very low to high quality and was usually downgraded for risk of bias and/or
imprecision. Evidence from 1 study showed an important benefit of gonadotrophins in terms
of live birth rate when compared to placebo (very low quality), but there was inconsistency in
the evidence regarding pregnancy rates, whereby some studies showed a benefit of
gonadotrophins while others showed no important difference between gonadotrophin therapy
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and no treatment or placebo (very low to high quality). The highest quality evidence on
pregnancy rates from 1 study demonstrated an important benefit of gonadotrophin therapy
on spontaneous pregnancy rates in the short term (high quality). In terms of hormone levels,
evidence consistently showed no important difference between gonadotrophins and no
treatment or placebo for oestradiol levels (low to moderate quality), but evidence for
testosterone from single studies showed both an important benefit and no important
difference between outcomes (very low to high quality). For semen parameters outcomes,
the evidence tended to be contradictory: for total sperm count and sperm concentration, the
evidence showed an important benefit of gonadotrophin therapy compared to no treatment
(very low to moderate quality), but there was also moderate to high quality evidence of no
important difference compared to placebo; whereas for sperm motility, the evidence showed
no important difference between gonadotrophin therapy and placebo (low to moderate
quality), but the evidence was inconsistent when gonadotrophin therapy was compared to no
treatment, showing both an important benefit of gonadotrophins and no important difference
between interventions (low quality). This evidence was also mostly of low or very low quality,
and where there was high or moderate quality evidence, this was usually from single studies
and contradicted other high or moderate quality evidence. One study reported on miscarriage
rates when comparing gonadotrophin therapy with no treatment and found no clinically
important difference between interventions in the short term, but the evidence was very low
quality with very serious imprecision. There was no evidence for these comparisons for the
following outcomes: generic health-related or disease-specific quality of life, or rate of
successful surgical sperm retrieval.

One study including only non-azoospermic participants compared gonadotrophin therapy to
anti-oestrogens. The evidence was very low to low quality and was downgraded for risk of
bias and imprecision. There was no clinically important difference between gonadotrophin
therapy and anti-oestrogens with regards to pregnancy outcomes (very low quality), or
semen parameters outcomes (low quality). There was no evidence for this comparison for
the following outcomes: live birth, generic health-related or disease-specific quality of life,
hormone parameters, miscarriage, or rate of successful surgical sperm retrieval.

Five studies including only non-azoospermic participants compared androgens with placebo.
The evidence ranged from very low to high quality and was usually downgraded for risk of
bias and/or imprecision. There was no clinically important difference between androgens and
placebo for pregnancy rate outcomes (very low quality), semen parameter outcomes (very
low to moderate quality) and miscarriage (very low quality). The evidence showed that
androgens were effective for some hormone parameters but had no clinically important effect
on others (very low to moderate quality). There was no evidence for this comparison for the
following outcomes: live birth, generic health-related or disease-specific quality of life, or rate
of successful surgical sperm retrieval.

Studies with a mixed population which included participants with impaired or reduced
semen parameters (non-azoospermia) and azoospermia:

In addition to drugs for hyperprolactinaemia, there was no evidence on the effectiveness of
anti-oestrogens or androgens for mixed populations including both people with impaired or
reduced semen parameters as well as those with azoospermia.

One study including the mixed population compared aromatase inhibitors to placebo. The
evidence was very low quality and was downgraded for risk of bias and imprecision. The
evidence showed no clinically important difference between aromatase inhibitors and
placebo in terms of spontaneous pregnancy rate in the medium term. There was no evidence
for this comparison for the following outcomes: live birth, generic health-related or disease-
specific quality of life, hormone parameters, semen parameters, miscarriage rates, or rate of
successful surgical sperm retrieval.
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One study including both people with impaired or reduced semen parameters as well as
those with azoospermia compared gonadotrophin therapy with placebo. The evidence was
very low to low quality and was downgraded for risk of bias, reporting bias and usually
imprecision. There was very low quality evidence which showed no clinically important
difference between gonadotrophin therapy and placebo in terms of pregnancy rate or
miscarriage rate in the short term, and there tended to be no clinically important difference
between interventions for semen parameters outcomes (very low quality). There was no
evidence for this comparison for the following outcomes: live birth, generic health-related or
disease-specific quality of life, hormone parameters, semen parameters, miscarriage rates,
or rate of successful surgical sperm retrieval.

Studies where participants’ severity of semen abnormality was not reported:

In addition to drugs for hyperprolactinaemia, there was no evidence on the effectiveness of
anti-oestrogens or aromatase inhibitors for participants whose semen abnormality was not
reported.

Three studies which did not report the severity of the participants’ semen abnormality
compared gonadotrophin therapy to placebo or no treatment. The evidence was moderate to
very low quality and was downgraded for risk of bias and/ or imprecision. For pregnancy
outcomes, the highest quality evidence showed an important benefit of gonadotrophin
therapy (low to moderate quality), although there was also very low quality evidence of no
important difference between interventions. The evidence showed no clinically important
difference between gonadotrophin therapy and placebo for hormone parameters (low
quality), and the evidence tended to show no clinically important difference between
gonadotrophin therapy and placebo in terms of semen parameters (very low to high quality).
There was no evidence for this comparison for the following outcomes: live birth, generic
health-related or disease-specific quality of life, miscarriage rates, or rate of successful
surgical sperm retrieval.

One study which did not report the type of the participants’ semen abnormalities compared
androgens to placebo. The evidence was very low quality and was downgraded for risk of
bias and imprecision. There was no clinically important difference between androgens and
placebo for pregnancy rates in the short term when pregnancy was not defined (very low
quality). There was no evidence for this comparison for the following outcomes: live birth,
generic health-related or disease-specific quality of life, hormone parameters, semen
parameters, miscarriage rates, or rate of successful surgical sperm retrieval.

See appendix F for full GRADE tables.

Economic evidence

A total of 3,156 studies were identified in the health economic literature search for this review
question. After duplicates were removed, 1,644 studies were screened on title and abstract.
Three of these studies were included for full text review but all were excluded at this stage.

Included studies

A systematic review of the economic literature was conducted but no economic studies were
identified which were applicable to this review question.

Also see the literature search strategy in appendix B and the economic study selection flow
chart in appendix G.
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Excluded studies

Economic studies not included in this review are listed, and reasons for their exclusion are

provided in appendix J.

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation.

Unit costs

Table 3: Unit costs

Resource Unit costs
Gonadotrophin therapy

Cetrorelix £27.13
Granirelix £27.13
Choriogonadotropin alfa £37.66
Follitropin delta £118.31
Menotrophin £18.02
Lutropin alfa £31.38
Urofollitropin £27.90
Follitropin alfa £144.70

Anti-oestrogens

Clomifene £0.34
Tamoxifen £0.07
Letrozole £0.10

Aromatase inhibitors
Anastrozole £0.05

Drugs for hyperprolactinaemia
Bromocriptine £2.00

Costs for androgens were not publicly available.

Source

British National Formulary (BNF) — date
accessed 7.2.25; cost per injection

British National Formulary (BNF) — date
accessed 7.2.25; cost per injection
British National Formulary (BNF) — date
accessed 7.2.25; cost per injection
British National Formulary (BNF) — date
accessed 7.2.25; cost per injection
British National Formulary (BNF) — date
accessed 7.2.25; cost per injection
British National Formulary (BNF) — date
accessed 7.2.25; cost per injection
British National Formulary (BNF) — date
accessed 7.2.25; cost per injection (75 unit)
British National Formulary (BNF) — date

accessed 7.2.25; cost per injection (625 unit
per 1 ml)

British National Formulary (BNF) — date
accessed 7.2.25; cost per day (30, 50mg
tablets £10.15)

British National Formulary (BNF) — date
accessed 7.2.25; cost per day (30, 20mg
tablets £2.17)

British National Formulary (BNF) — date
accessed 7.2.25; cost per day (28, 2.5mg
tablets £2.82)

British National Formulary (BNF) — date
accessed 7.2.25; cost per day (28, 1mg
tablets £1.29)

British National Formulary (BNF) — date
accessed 7.2.25; cost per day (30, 2.5mg
tablets £60.20)
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The committee’s discussion and interpretation of the evidence

The outcomes that matter most

The committee agreed that live birth was the critical outcome because it is the most
important outcome for people with fertility problems, and other outcomes that directly
measured the effects of any intervention, such as improved hormone parameters, were
usually only important if they resulted in live birth. They agreed that live birth rate was most
important because, unlike pregnancy rates, it takes into account both pregnancy and the
effects of miscarriage or other antenatal loss. The committee agreed not to restrict the
definition of this outcome to full term live birth because this was not likely to be reported in
studies. However, after reviewing the studies, it became clear that very few papers reported
on live birth, and pregnancy rates were reported much more often than live birth rates. The
committee therefore agreed it was appropriate to make pregnancy rates a critical outcome as
well, to reflect the evidence available and to ensure evidence on improved fertility was
prioritised over other measures of effectiveness.

The committee agreed a number of other outcomes were important. Generic health-related
or disease-specific quality of life was chosen as a measure of well-being which may capture
long-term health-related outcomes associated with the effectiveness of interventions, which
is important as it can have a direct impact on the quality of life of people affected by fertility
problems. The committee agreed that hormone and semen parameters were important
because they are a direct measure of the differential effects associated with hormone
treatments in people with male-factor fertility problems. Miscarriage was agreed to be an
important outcome because it can be devastating for people trying to have a baby and can
indicate when an intervention is effective for achieving pregnancy but does not lead to a live
birth. Rate of successful surgical sperm retrieval was also agreed to be an important
outcome by the committee because it is a measure of whether hormone treatments are
effective in improving the viability of assisted reproductive techniques to achieve pregnancy
when there is a male factor fertility problem.

The quality of the evidence

The quality of the evidence was assessed using GRADE methodology and was very low to
high quality. Where evidence was downgraded, this was mainly due to risk of bias assessed
using version 2 of the Cochrane risk of bias tool, and imprecision in the effect estimate.
Where outcomes were downgraded for risk of bias, this was mainly due to deviations from
the intended interventions, missing outcome data, measurement of the outcome (especially
with regards to pregnancy rates outcomes) and/or selection of the reported result. In some
cases, there was also bias arising from the randomisation process. For some outcomes,
there was additionally inconsistency between studies reporting the outcome due to
heterogeneity, and/or suspected publication bias due to the majority of studies contributing to
the outcome being industry funded.

There was no evidence available for drugs for hyperprolactinaemia, and no evidence for
some of the secondary outcomes (generic health-related or disease-specific quality of life
and rate of successful surgical sperm retrieval). Only 1 study reported the critical outcome
live birth rate.

Benefits and harms

The committee agreed that the evidence presented for this review was often conflicting. They
had concerns about the quality and conduct of some of the studies and, where information
about the baseline hormonal status of the study participants was reported, only participants
with normal hormone levels were included. Therefore, although there was some evidence of
benefit seen with some of the hormonal treatments, it was difficult for them to draw clear
conclusions about the effectiveness of most of the interventions considered.
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The committee first discussed the fact that, for participants with abnormal semen parameters
at baseline, an increased motile sperm concentration and increased total sperm count were
most likely to positively affect fertility. However, the committee agreed it was important to
consider whether any improvements in semen parameters translated to improved pregnancy
rates, as this is the most direct measure of any differential effectiveness of hormone
treatments on fertility.

Gonadotrophins

All of the studies reporting on the effectiveness of gonadotrophins either excluded people
with hypogonadotropic hypogonadism, excluded people with abnormal hormone parameters
at baseline, or did not report on these characteristics of the included participants. People with
hypogonadotropic hypogonadism, in which a lack of the pituitary hormones FSH and LH
leads to reduced production of testosterone, usually benefit from gonadotrophin therapy,
although improving testosterone levels does not necessarily improve semen quality. The
committee noted that some of included studies excluded people with this condition on the
basis that gonadotrophin therapy has already been proven effective in this population. They
agreed, based on their knowledge and experience, that gonadotrophin therapy should
routinely be offered to people with hypogonadotropic hypogonadism. This recommendation
was made despite the lack of evidence for this population from the studies included in this
review, because this treatment can stimulate spermatogenesis and it is current standard
good clinical practice to treat hypogonadotropic hypogonadism with gonadotrophins.

The committee next discussed the evidence for the use of gonadotrophins in non-
azoospermic participants. This showed an important benefit of gonadotrophins in terms of
live birth rate when compared to placebo. However, this was low quality evidence and live
birth rates were only reported by 1 pilot study which had very small numbers, was industry
funded and did not lead to a subsequent full study suggesting that the evidence was not
strong enough to justify further investigation. The committee were therefore hesitant to make
a strong recommendation on the basis of this live birth evidence alone. The committee
reviewed the evidence on pregnancy rates and noted some inconsistency whereby some
studies showed a benefit while others showed no important difference between
gonadotrophin therapy and no treatment or placebo. There was some high quality evidence
from 1 study which demonstrated an important benefit of gonadotrophin therapy on
spontaneous pregnancy rates in the short term, but the committee noted that the study
actually reported lower pregnancy rates than might be expected in a 3 month period after a
round of ICSI, and the difference between treatment groups was unusually large considering
there was no important difference between the groups with regards to semen parameters.
The committee had further reservations about the applicability of the evidence to the UK
population and concerns about the randomisation. They therefore were hesitant to assign
significance to this 1 study and its outcomes alone. There was other evidence which showed
an important benefit of gonadotrophins on pregnancy rates, but this was low to very low
quality, and was contradicted by evidence from further studies which showed no difference
between gonadotrophin therapy and no treatment or placebo. The committee agreed that if
gonadotrophin therapy had a significant benefit in terms of pregnancy rates, the evidence
should also show gonadotrophin therapy to be more effective than anti-oestrogens (for which
the evidence base was very uncertain, as discussed below), but instead the evidence
showed no important difference between gonadotrophin therapy and anti-oestrogens for any
pregnancy rates outcomes, or for semen parameters outcomes.

The next evidence the committee discussed was on gonadotrophin therapy from studies
including both azoospermic and non-azoospermic people, which also showed no important
difference between gonadotrophin therapy and placebo for pregnancy rates. The committee
discussed the moderate quality evidence from 1 study which did not report the type of the
participants’ semen abnormalities and which showed that gonadotrophin therapy had an
important benefit for pregnancy rates when compared to no treatment. The committee
agreed the long-term follow-up period of this study was positive but that the study also had a
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very narrow scope, as all participants had a varicocelectomy prior to receiving medical
treatment. Varicocelectomy could have had a significant impact on the participants’ fertility
depending on the grade or severity of their varicocele, and as this was not controlled for in
the study, this could explain the important difference in pregnancy rate outcomes between
groups. The committee also agreed the data from this study were not generalisable and
could not be extrapolated even to all people with male-factor fertility problems due to a
varicocele, as it makes the assumption that everyone with a varicocele will have theirs
removed, which the committee agreed based on their knowledge and experience is not
always the case. There was also contradictory evidence regarding pregnancy rates for this
population as further evidence showed no important difference between gonadotrophin
therapy and placebo or no treatment.

The committee discussed the remaining evidence for gonadotrophin therapy when it was
compared to no treatment or placebo with regards to hormone levels and semen parameters
and agreed the evidence tended to be inconclusive and mostly of low or very low quality, with
evidence from single studies usually contradicting others. The evidence from studies
including both azoospermic and non-azoospermic people comparing gonadotrophin therapy
with placebo was contradictory and very low quality for the semen parameters outcomes.
Studies which did not report the severity of the participants’ semen abnormalities,
consistently showed no important difference between gonadotrophin therapy and no
treatment or placebo in terms of both hormone and semen parameters.

The committee agreed that, with such an inconclusive evidence base, it was not possible to
recommend gonadotrophin therapy to all people with male-factor fertility problems because it
was difficult to justify offering the intervention to such a large population when the evidence
regarding its benefits were so uncertain (see the section on cost effectiveness and resource
use below for more information).

Anti-oestrogens

The evidence about the effectiveness of anti-oestrogens on pregnancy rates was unclear,
and although there was some evidence of a benefit from using anti-oestrogens in terms of
semen parameters when compared to no treatment, this contradicted evidence showing no
important difference between treatments when it was compared with placebo. There was
also evidence of an important harm in terms of effects on oestradiol levels when anti-
oestrogens were compared with no treatment or placebo. Without more conclusive evidence
showing an effect on pregnancy or any evidence on live birth rates, anti-oestrogens could not
be recommended for all people with male-factor fertility problems. There was some moderate
quality evidence of an important benefit in terms of spontaneous pregnancy rate when anti-
oestrogens were used in combination with androgens compared to placebo, but the
committee were concerned about the legitimacy of the data: this evidence came from 1 study
with a small cohort and the large effect size was considered to be unusual when compared to
the other available data about the effectiveness of anti-oestrogens and androgens alone. The
committee agreed this might be due to differences between groups at baseline, because
information about duration of the fertility problems and female partners’ ages at baseline was
not reported and not controlled for in the analysis. Overall, the committee agreed that they
could not make a recommendation for combination therapy with anti-oestrogens and
androgens on the basis of the available evidence, especially considering the potential harms
of androgens on overall fertility as discussed below.

Aromatase inhibitors

The evidence regarding aromatase inhibitors was very limited: only 1 study including both
azoospermic and non-azoospermic participants investigated the effectiveness of aromatase
inhibitors compared to placebo. This study only reported on the outcome pregnancy rates
and found no important difference between aromatase inhibitors and placebo. The committee
agreed the low quality and scarceness of the evidence meant it was not possible to make
recommendations on this intervention.
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Androgens

The committee discussed the evidence on androgens and agreed it would be expected that
androgens would improve some hormone parameters, but it was important that this also
translated into improved pregnancy and live birth rates. The evidence showed that
androgens alone did not have any effect on pregnancy rates (either for non-azoospermic
people or when the severity of the participants’ semen abnormalities were not reported),
semen parameters, or miscarriage rates. The committee discussed the evidence alongside
their knowledge that the use of androgens can commonly be associated with the important
harm of worsened fertility, and their experience that it is standard practice to ensure people
are not using androgens when trying to achieve pregnancy. They therefore agreed that
androgens should not be offered to people with male-factor fertility problems and made a
new recommendation to state this.

Drugs for hyperprolactinaemia

As there was no evidence on drugs for hyperprolactinaemia the committee could not make
recommendations on their use.

Linking the benefits and harms of interventions to the recommendations

The committee agreed, as discussed above, that they could not make any recommendations
on the use of aromatase inhibitors or drugs for hyperprolactinaemia, and that androgens
should not be offered to people with male-factor fertility problems. They discussed whether
anti-oestrogens and gonadotrophins should be offered to people with male-factor fertility
problems and no hypogonadotropic hypogonadism, but agreed the evidence was not robust
enough to make a recommendation for their routine use, especially considering the diversity
of this population. For example, there are some instances in current practice in which
hormone treatment might be offered to people with semen abnormalities who do not have
hypogonadotropic hypogonadism but do have normal or high levels of FSH and low
testosterone, but the evidence tended to exclude people with hormone abnormalities, so it
was also not possible to make a recommendation for this population. Additionally, some
people with semen abnormalities and normal hormone parameters have testicular
dysfunction instead of an obstruction (as is normally indicated by these factors). Therefore,
while most people with normal FSH and testosterone levels but abnormal semen parameters
will have a blockage that won’t be fixed by hormone treatments, there is a subgroup of
people who have testicular dysfunction (mimicking an obstruction) for whom hormone
treatments might be useful. As it was not possible to separate out subgroups based on
hormone levels using the studies included in this review, the committee agreed that further
research was needed on the effectiveness of hormonal treatment specifically for people with
semen abnormalities who do not have hypogonadotropic hypogonadism or evidence of
obstruction but do have normal or high levels of FSH and low or normal testosterone (see
research recommendation in appendix K). However, without existing robust evidence on this
population, treatment with anti-oestrogens or gonadotrophins should only be given to this
group in the context of a clinical trial, and not routinely offered. The committee referred to the
European Association of Urology’s (EAU) guideline on Sexual and Reproductive Health,
which found that no conclusions could be drawn regarding the use of hormone therapy for
people with idiopathic infertility due to the weak evidence, and therefore that its use could not
be routinely advocated, and the committee noted that this was in accordance with the
recommendations they had made based on their review of the evidence.

The committee discussed that semen and hormone profile analyses are often used together
when someone presents with a male fertility problem, however clinical practice varies. They
also agreed that male hormone profile evaluation is an easy and relatively cheap test to do
and it can be helpful in assessing male fertility problems. The committee wanted to unify and
standardise clinical practice, therefore, based on the committee’s consensus, they agreed
that, when someone has 2 or more abnormal semen analyses, health professionals should
consider measuring serum testosterone and gonadotrophin levels.
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Cost effectiveness and resource use

This review question was initially prioritised for economic analysis but, after the clinical
evidence was presented, the committee concluded that it was no longer warranted and
instead they made a qualitative assessment of the cost-effectiveness of interventions
covered by this review.

All of the included studies identified in the clinical review reporting on the effectiveness of
gonadotrophins excluded people with hypogonadotropic hypogonadism. However, the
committee acknowledged that people with hypogonadotropic hypogonadism usually benefit
from gonadotrophin therapy and therefore agreed that gonadotrophin therapy should be
routinely offered to people with hypogonadotropic hypogonadism. The committee discussed
that this recommendation is reflective of standard good clinical practice — also noting that
gonadotrophin therapy can stimulate spermatogenesis for people with hypogonadotropic
hypogonadism and therefore increase the chance of a live birth, thus eliminating the need for
further treatment. The committee therefore concluded that this consensus recommendation
would not result in a significant resource impact and is highly likely to be cost-effective when
compared to no treatment.

For all other health-related male factor fertility problems, the committee considered that the
evidence base for gonadotrophins and anti-oestrogens was very inconclusive with no clear
evidence of beneficial treatment effect established. The committee noted the high cost of
gonadotrophin therapy and concluded that these treatments could not be considered a cost-
effective use of NHS resources. Furthermore, the committee did not think the clinical
evidence suggested that aromatase inhibitors, androgens or drugs for hyperprolactinaemia
would be effective or cost-effective and therefore no recommendations were made for the
use of these interventions in the NHS for people with male factor infertility.

Recommendation to consider measuring serum testosterone and gonadotrophin levels for
those with 2 or more abnormal semen analyses is not expected to have a significant
resource impact.

Recommendations supported by this evidence review

This evidence review supports recommendations 1.17.5, 1.24.1, 1.24.2 and 1.24.3 and the
research recommendation on the effectiveness of hormone treatment in male factor fertility
problems.
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Appendices

Appendix A Review protocols

Review protocol for review question: What is the effectiveness of hormone treatment in male factor fertility problems?

Table 4: Review protocol

ID
0.

e Dd =

Field

PROSPERO
registration number

Review title
Review question
Objective
Searches

Content
CRD42023392273

Effectiveness of hormone treatment in male factor fertility problems

What is the effectiveness of hormone treatment in male factor fertility problems?

To determine the effectiveness of hormone treatment in male factor fertility problems
The following databases will be searched:

e Clinical searches

e Cochrane Central Register of Controlled Trials (CENTRAL)
e Cochrane Database of Systematic Reviews (CDSR)

e Embase

e MEDLINE ALL

e Epistemonikos

Economic searches

e MEDLINE ALL

e Embase

e International Network of Agencies for Health Technology Assessment (INAHTA)
e HTA

Economic evaluations and quality of life filters will be applied.
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ID Field

5. Condition or domain
being studied

6. Population

7. Intervention

8. Comparator

Content

Searches will be restricted by:

e English language

e Human studies

The full search strategies for MEDLINE database will be published in the final review.

For each search, the principal database search strategy is quality assured by a second information scientist using an
adaptation of the PRESS 2015 Guideline Evidence-Based Checklist.

Male factor fertility problems

Inclusion:
People with health-related male factor fertility problems

In this guideline, people with health-related fertility problems are those who have a known health-related impediment
to fertility, or those who do not achieve a pregnancy:

e after 12 months of regular unprotected sexual intercourse or

e after 6 cycles of artificial insemination.

Any hormone-related therapy for the treatment of male factor fertility problems, for example:
e Gonadotrophin therapy

¢ Anti-oestrogens (for example, clomifene and tamoxifen)

e Aromatase inhibitors (for example, anastrozole)

e Androgens (for example, testosterone and testosterone analogues)

e Drugs for hyper-prolactinaemia (for example, bromocriptine)

¢ Head-to-head comparisons between different interventions within each category

e Head-to-head comparisons between different interventions between each category
e Placebo

e No intervention
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ID
9.

10.

11.

12.

13.

Field

Types of study to be
included

Other exclusion criteria

Context

Primary outcomes
(critical outcomes)

Secondary outcomes
(important outcomes)

Content
e Include published full-text papers:
o Systematic reviews of RCTs
o Parallel RCTs (individual or cluster)
o If insufficient RCTs™:
o Quasi-randomised controlled trials
o Randomised studies that use a crossover design (data from the first phase only)
o Prospective and retrospective cohort studies**

*These studies will be considered for inclusion if insufficient RCT evidence is available for guideline decision making.
Sufficiency will be judged taking into account factors including number/quality/sample size of RCTs, outcomes
reported and availability of data from subgroups of interest.

**Prospective and retrospective studies will be downgraded for risk of bias if they do not adequately adjust for the
following covariates, but will not be excluded for this reason:

o Age

¢ Different male factor fertility problems
e Duration of infertility

e Female factor diagnoses
Interventions:

¢ Kinin-enhancing drugs

Other exclusion criteria:
e Language limitations: studies published not in English-language

e Conference abstracts will not be included because these do not typically have sufficient information to allow full
critical appraisal.

This guidance will fully update the following NICE guideline: Fertility problems: assessment and treatment (last
updated 2017; CG156)

e Live birth

e Generic health-related or disease-specific quality of life measured using a validated instrument in the person with
male factor fertility problems, for example:
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ID

14.

15.

16.

Field

Data extraction
(selection and coding)

Risk of bias (quality)
assessment

Strategy for data
synthesis

Content
o EQ-5D
o Health Utilities Index Mark 3 (HUI3) questionnaire
o FertiQoL
¢ Increased testosterone production/ improved hormonal parameters
e Improved semen parameters (for example, sperm concentration, motility, normal forms, total sperm count)
e Miscarriage (loss of a baby before 24 weeks gestational age)
e Clinical pregnancy rate (an ultrasound scan that has shown at least one fetal heart beat)
e Rate of successful surgical sperm retrieval
All references identified by the searches and from other sources will be uploaded into EPPI and de-duplicated. Titles

and abstracts of the retrieved citations will be screened to identify studies that potentially meet the inclusion criteria
outlined in the review protocol.

Full versions of the selected studies will be obtained for assessment. Studies that fail to meet the inclusion criteria
once the full version has been checked will be excluded at this stage. Each study excluded after checking the full
version will be listed, along with the reason for its exclusion. A standardised form will be used to extract data from
studies. The following data will be extracted: study details (reference, country where study was carried out, type and
dates), participant characteristics, inclusion and exclusion criteria, details of the interventions if relevant, setting and
follow-up, relevant outcome data and source of funding. One reviewer will extract relevant data into a standardised
form, and this will be quality assessed by a senior reviewer.

Quality assessment of individual studies will be performed using the following checklists:

e ROBIS tool for systematic reviews

e Cochrane RoB tool v.2 for RCTs and quasi-RCTs

e Cochrane RoB tool v.2 for cluster-randomised trials

e Cochrane RoB tool v.2 for crossover trials

e Cochrane ROBINS-| tool for non-randomised (clinical) controlled trials and cohort studies

The quality assessment will be performed by one reviewer and this will be quality assessed by a senior reviewer.

Depending on the availability of the evidence, the findings will be summarised narratively or quantitatively. Where
possible, meta-analyses will be conducted using Cochrane Review Manager software. A fixed effect meta-analysis
will be conducted and data will be presented as risk ratios or odds ratios for dichotomous outcomes, and mean
differences or standardised mean differences for continuous outcomes. Heterogeneity in the effect estimates of the
individual studies will be assessed using the 12 statistic. Alongside visual inspection of the point estimates and
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ID

17.

Field

Analysis of sub-groups

Content

confidence intervals, 12 values of greater than 50% and 80% will be considered as significant and very significant
heterogeneity, respectively. Heterogeneity will be explored as appropriate using sensitivity analyses and pre-
specified subgroup analyses. If heterogeneity cannot be explained through subgroup analysis then a random effects
model will be used for meta-analysis, or the data will not be pooled.

The confidence in the findings across all available evidence will be evaluated for each outcome using an adaptation of
the ‘Grading of Recommendations Assessment, Development and Evaluation (GRADE) toolbox’ developed by the
international GRADE working group: http://www.gradeworkinggroup.org/

Importance and imprecision of findings will be assessed against minimally important differences (MIDs). The following
MIDs will be used:

e Live birth: statistical significance

¢ Validated scales/continuous outcomes: published MIDs where available

¢ All other outcomes & where published MIDs are not available: 0.8 and 1.25 for all relative dichotomous outcomes;
+/- 0.5x control group SD for continuous outcomes

Evidence will be stratified by:

¢ Level of severity of infertility
o People with azoospermia
o People without azoospermia

Evidence will be sub-grouped by the following only in the event that there is significant heterogeneity in outcomes:
e Male factor fertility diagnosis
o unexplained
o congenital or acquired urogenital abnormalities
o gonadotoxic exposure (e.g., radiotherapy or chemotherapy)
o malignancies
o urogenital tract infections
o increased scrotal temperature (e.g., as a consequence of varicocele)
o endocrine disturbances
o genetic abnormalities
o immunological factors
o Age
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ID

18.

19.
20.
21.

22.

23.

Field

Type and method of
review

Language
Country

Anticipated or actual
start date

Anticipated completion
date

Stage of review at time
of this submission

Content
o <45 years
o 245 years

Where evidence is stratified or subgrouped the committee will consider on a case by case basis if separate
recommendations should be made for distinct groups. Separate recommendations may be made where there is
evidence of a differential effect of interventions in distinct groups. If there is a lack of evidence in one group, the
committee will consider, based on their experience, whether it is reasonable to extrapolate and assume the

interventions will have similar effects in that group compared with others.

Intervention

O Diagnostic

O Prognostic

O Qualitative

O Epidemiologic

O Service Delivery

O Other (please specify)
English

England

14/11/2022

06/11/2024

Review stage Started
Preliminary searches 2
Piloting of the study selection process v

Formal screening of search results against eligibility [v
criteria

Completed
v
v
2
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ID Field Content
Data extraction v v
Risk of bias (quality) assessment v v
Data analysis v v
24. Named contact 5a. Named contact

Guideline Development Team A

5b. Named contact e-mail
FertilityProblems@nice.org.uk

5c¢. Organisational affiliation of the review
Guideline Development Team A, Centre for Guidelines, National Institute for Health and Care Excellence (NICE)

25. Review team members o Senior Technical Analyst
e Technical Analyst

26. Funding This systematic review is being completed by the Guideline Development Team A, Centre for Guidelines, which
sources/sponsor receives funding from the National Institute for Health and Care Excellence (NICE)
27. Conflicts of interest All guideline committee members and anyone who has direct input into NICE guidelines (including the evidence

review team and expert withesses) must declare any potential conflicts of interest in line with NICE’s code of practice
for declaring and dealing with conflicts of interest. Any relevant interests, or changes to interests, will also be declared
publicly at the start of each guideline committee meeting. Before each meeting, any potential conflicts of interest will
be considered by the guideline committee Chair and a senior member of the development team. Any decisions to
exclude a person from all or part of a meeting will be documented. Any changes to a member’s declaration of
interests will be recorded in the minutes of the meeting. Declarations of interests will be published with the final
guideline.

28. Collaborators Development of this systematic review will be overseen by an advisory committee who will use the review to inform
the development of evidence-based recommendations in line with section 3 of Developing NICE guidelines: the
manual. Members of the guideline committee are available on the NICE website:
https://www.nice.org.uk/qguidance/indevelopment/gid-ng10263
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ID
20.

30.

31.

32.
33.

34.

35..
36.

Field

Other registration
details

URL for published
protocol

Dissemination plans

Keywords

Details of existing
review of same topic by
same authors

Current review status

Additional information

Details of final
publication

Content
None

https://www.crd.york.ac.uk/PROSPERO/display record.php?RecordlD=392273

NICE may use a range of different methods to raise awareness of the guideline. These include standard approaches
such as:

notifying registered stakeholders of publication

publicising the guideline through NICE’s newsletter and alerts

issuing a press release or briefing as appropriate, posting news articles on the NICE website, using social media
channels, and publicising the guideline within NICE.

Male factor fertility problems, infertility, hormone treatment, hormones

None

Ongoing

Completed but not published

O Completed and published

O Completed, published and being updated
O Discontinued

None

www.hice.org.uk

HTA: Health Technology Assessment; MID: minimally important difference; NICE: National Institute for Health and Care Excellence; RCT: randomised controlled trial; RoB:
risk of bias; SD: standard deviation
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Appendix B Literature search strategies

Literature search strategies for review question: What is the effectiveness of
hormone treatment in male factor fertility problems?

Database: Ovid MEDLINE(R) ALL <1946 to January 03, 2025>

Date of last search: 06/01/2025

1 exp infertility, male/
2 (male/ or men/ or exp "Sexual and Gender Minorities"/) and (Infertility/ or fertility/)

((male? or men or man or transgender* or trans gender* or transwom?n or transfemale* or transfeminine or

transperson* or transpeople or transsex* or intersex* or inter sex* or nonbinary or non binary or TGNB or

genderqueer* or two spirit or sex reassign* or "assigned male at birth" or AMAB or agender) adj4 (infertil* or
& subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*)).tw.

((trans or transgender*) adj1 (wom?n or female* or feminin* or person* or people or sex* or patient* or identit*
or nonbinary or "non binary") adj4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or
4 infecund* or steril*)).tw.

*1

(gender adj1 (expansive* or queer* or nonconform* or "non conform*" or dysphori* or fluid* or divers* or neutral
or reassign* or affirm* or variance* or Incongruent or minorit* or transition*) adj4 (infertil* or subfertil* or fertil* or
5 hypofertil* or subfecund* or fecund* or infecund* or steril*)).tw.

((abnormal or block* or defect* or deficien* or fail* or immobil* or impair* or insufficien* or low* or reduc* or
6 suboptimal®) adj2 sperm*).tw.

((abnormal or defect* or deficien* or impair* or insufficien* or low* or reduc* or suboptimal*) adj2 semen*).tw.

(aspermi* or asperma* or asthenospermi* or asthenoteratozoospermi* or asthenozoospermi* or azoosperm* or
cryptozoospermi* or cryptospermi* or globozoospermi* or hypospermatogen* or oligoasthenoteratozoospermi*
8 or oligospermi* or oligozoospermi* or teratospermi* or teratozoospermi*).tw.

9 (germinal cell aplasia or (("sertoli cell only" or "del castillo") adj2 syndrome)).tw.

10  retrograde ejaculation/ or retrograde ejaculat*.tw.

11 hypogonadism/ or kallmann syndrome/ or klinefelter syndrome/

12 (hypogonad* or hypogenitalis* or Kallman* or (gonad* adj (failure* or insufficien* or deficien*))).tw.

13 (Klinefelter* or ("47" adj XXY)).tw.

14 ((xxyy or xxy or xxxy or xxxxy) adj2 (syndrome* or trisom* or constitution or male* or men or man)).tw.
15  ((early or late) adj1 "maturation arrest").tw.

16 or/1-15

17  (hormon* adj2 therap*).tw.

18  hormone replacement therapy/

gonadotropins/ or exp chorionic gonadotropin/ or exp gonadotropins, pituitary/ or Gonadotropin-Releasing
19 Hormone/

(gonadotrop* or GnRH or gn-rh or gonadorelin or hCG or choriogonadotropin® or choriogonadotrophin* or
choriogonin or buserelin or suprecur or cystorelin or factrel or dirigestran or gonadoliberin or pregonadotropin
or gonan or folistiman or ambinon or anthrogon or kryptocur or luliberin or bigonist or profact or receptal or
suprefact or tiloryth or goserelin or zoladex or leuprolide or enantone or leuprorelin or lupron or nafarelin or
synarel or triptorelin or decapeptyl or trelstar or cetrorelix or cetrotide or ganirelix or fyremadel or ovitrelle or
follitropin or bemfola or gonal-f or ovaleap or pergoveris or rekovelle or lutropin or luveris or meriofert or
fostimon or biogonadil or chorulon or gonabion or novarel or pregnyl or FSH or rFSH or uFSH or asgph or
lutotropin or thyrotropin or tsh or trh or icsh or Ih or ulh or rlh or Ihfsh or Ihfshrh or lhrh or Ifrh or luteoziman or
luteozyman or hmg or humegon or menogon or menopur or menotrophin* or menotropin® or normegon or
pergonal or urofollitropin or bravelle or fertinex or follitrin or metrodin or fertinorm or thyrotropin or thyrotrophin
20  orthyrogen).tw.

((interstitial cell-stimulating or luteini?ing or follicle stimulating or folliculostimulating or gonad* stimulat* or
21 pituitary or glycoprotein or thyroid) adj2 hormone*).tw.

22  exp Estrogen Receptor Modulators/
23  ((?estrogen or ?estradiol) adj2 (modulator* or inhibitor* or antagonist* or blocker* or suppress*)).tw.

(SERM or antiestrogen* or anti estrogen* or antioestrogen* or anti oestrogen* or tamoxifen or fulvestrant or

faslodex or toremifene or fareston or nolvadex or novaldex or soltamox or tomaxithen or zitazonium or

clomifene or clomid or androxal or clomiphene or chloramiphene or clomide or clomifen or clostilbegit or

clostilbegyt or enclomid or enclomifene or enclomiphen* or serophene or transclomiphene or zuclomifene or
24  dyneric or gravosan or klostilbegit or serophene or uclomiphene or evista or keoxifene or isomer).tw.

25  exp Androgens/ or Testosterone/
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26
27
28

29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

70
71
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((synthetic adj2 hormone*) or androgen* or anaprotin or andractim or androstanolone or dihydroepitestosterone
or dihydrotestosterone or gelovit or stanolone or nandrolone or estrenolone or norandrostenolone or
nortestosterone or anavar or oxandrin or oxandrolone or oxymetholone or anadrol or anapolon or
hydroxymetholone or oxymethalone or stanazolol or stanozolol or androstanazol or methylstanazol or stromba
or winstrol or androgel or androderm or andropatch or androtop or histerone or sterotate or sustanon or testim
or testoderm or testolin or testopel or testosterone or testavan or testim or testogel or tostran).tw.

((male fertil* or male infert*) adj2 (agent* or hormone*)).tw.
Bromocriptine/ or Cabergoline/

((dopamine adj2 agonist*) or DA or bromocriptin* or bromocryptin* or bromoergocryptine or parlodel or arolac
or carbamide or cuvalit or dopergin* or lisuride or lysuride or revanil or quinagolide or norprolac or cabergoline
or cabaser* or cabergoline or dostinex).tw.

exp Aromatase Inhibitors/

((aromatase adj1 (inhibit* or antagonist*)) or aminoglutethimide or anastrazole or arimidex or cytadren or
exemestane or fadrozole or aromasin or femara or letrozole or orimeten or testolactone or zeneca).tw.

or/17-31

16 and 32

letter/

editorial/

news/

exp historical article/

Anecdotes as Topic/

comment/

case reports/

(letter or comment®).ti.

or/34-41

randomized controlled trial/ or random*.ti,ab.
42 not 43

animals/ not humans/

exp Animals, Laboratory/

exp Animal Experimentation/

exp Models, Animal/

exp Rodentia/

(rat or rats or mouse or mice or rodent*).ti.
or/44-50

33 not 51

limit 52 to english language

randomized controlled trial.pt.

controlled clinical trial.pt.

pragmatic clinical trial.pt.

randomi#ed.ab.

placebo.ab.

randomly.ab.

Clinical Trials as topic.sh.

trial.ti.

or/54-61

Meta-Analysis/

Meta-Analysis as Topic/

(meta analy* or metanaly* or metaanaly*).ti,ab.
((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.
(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.
(search strategy or search criteria or systematic search or study selection or data extraction).ab.
(search* adj4 literature).ab.

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science
citation index or bids or cancerlit).ab.

cochrane.jw.
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72  or/63-71

73 53 and (62 or 72)

74  Observational Studies as Topic/
75  Observational Study/

76  Epidemiologic Studies/

77  exp Case-Control Studies/

78  exp Cohort Studies/

79  Cross-Sectional Studies/

80  Controlled Before-After Studies/
81 Historically Controlled Study/

82 Interrupted Time Series Analysis/
83  Comparative Study.pt.

84  case control$.tw.

85  case series.tw.

86  (cohort adj (study or studies)).tw.
87  cohort analy$.tw.

88  (follow up adj (study or studies)).tw.
89  (observational adj (study or studies)).tw.
90  longitudinal.tw.

91 prospective.tw.

92  retrospective.tw.

93  cross sectional.tw.

94  or/74-93
95 53 and 94
96 95 not 73

Database: Embase <1974 to 2025 January 03>

Date of last search: 06/01/2025
exp male infertility/ or semen abnormality/
2 (male/ or "sexual and gender minority"/ or "transgender and gender nonbinary"/) and (infertility/ or subfertility/)

((male? or men or man or transgender* or trans gender* or transwom?n or transfemale* or transfeminine or

transperson* or transpeople or transsex* or intersex* or inter sex* or nonbinary or non binary or TGNB or

genderqueer* or two spirit or sex reassign* or "assigned male at birth" or AMAB or agender) adj4 (infertil* or
3 subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*)).tw.

((trans or transgender*) adj1 (wom?n or female* or feminin* or person* or people or sex* or patient* or identit*
or nonbinary or "non binary") adj4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or
4 infecund* or steril*)).tw.

(gender adj1 (expansive* or queer* or nonconform* or "non conform*" or dysphori* or fluid* or divers* or neutral
or reassign* or affirm* or variance* or Incongruent or minorit* or transition*) adj4 (infertil* or subfertil* or fertil* or
5 hypofertil* or subfecund* or fecund* or infecund* or steril*)).tw.

((@abnormal or block* or defect* or deficien* or fail* or immobil* or impair* or insufficien* or low* or reduc* or
6 suboptimal®) adj2 sperm*).tw.

((abnormal or defect* or deficien* or impair* or insufficien* or low* or reduc* or suboptimal®) adj2 semen*).tw.

(aspermi* or asperma* or asthenospermi* or asthenoteratozoospermi* or asthenozoospermi* or azoosperm* or
cryptozoospermi* or cryptospermi* or globozoospermi* or hypospermatogen* or oligoasthenoteratozoospermi*
8 or oligospermi* or oligozoospermi* or teratospermi* or teratozoospermi*).tw.

9 (germinal cell aplasia or (("sertoli cell only" or "del castillo") adj2 syndrome)).tw.
10  retrograde ejaculat®.tw.

hypogonadism/ or hypergonadotropic hypogonadism/ or hypogonadotropic hypogonadism/ or Kallmann
11 syndrome/

12 (hypogonad* or hypogenitalis* or Kallman* or (gonad* adj (failure* or insufficien* or deficien*))).tw.
13  Klinefelter syndrome/
14  (Klinefelter* or ("47" adj XXY)).tw.
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15 ((xxyy or xxy or xxxy or xxxxy) adj2 (syndrome* or trisom* or constitution or male* or men or man)).tw.
16  ((early or late) adj1 maturation arrest).tw.

17 or/1-16

18  (hormon* adj1 therap*).tw.

19  hormonal therapy/

exp fertility promoting agent/ or chorionic gonadotropin derivative/ or exp luteinizing hormone derivative/ or exp
20  follitropin derivative/

(gonadotrop* or GnRH or gn-rh or gonadorelin or hCG or choriogonadotropin* or choriogonadotrophin* or
choriogonin or buserelin or suprecur or cystorelin or factrel or dirigestran or gonadoliberin or pregonadotropin
or gonan or folistiman or ambinon or anthrogon or kryptocur or luliberin or bigonist or profact or receptal or
suprefact or tiloryth or goserelin or zoladex or leuprolide or enantone or leuprorelin or lupron or nafarelin or
synarel or triptorelin or decapeptyl or trelstar or cetrorelix or cetrotide or ganirelix or fyremadel or ovitrelle or
follitropin or bemfola or gonal-f or ovaleap or pergoveris or rekovelle or lutropin or luveris or meriofert or
fostimon or biogonadil or chorulon or gonabion or novarel or pregnyl or FSH or rESH or uFSH or asgph or
lutotropin or thyrotropin or tsh or trh or icsh or Ih or ulh or rlh or Ihfsh or Ihfshrh or lhrh or Ifrh or luteoziman or
luteozyman or hmg or humegon or menogon or menopur or menotrophin* or menotropin® or normegon or
pergonal or urofollitropin or bravelle or fertinex or follitrin or metrodin or fertinorm or thyrotropin or thyrotrophin
21 or thyrogen).tw.

((interstitial cell-stimulating or luteini?ing or follicle stimulating or folliculostimulating or gonad* stimulat* or
22  pituitary or glycoprotein or thyroid) adj2 hormone*).tw.

23  exp antiestrogen/
24 ((?estrogen or ?estradiol) adj2 (modulator* or inhibitor* or antagonist* or blocker* or suppress*)).tw.

(SERM or antiestrogen* or anti estrogen* or antioestrogen* or anti oestrogen* or tamoxifen or fulvestrant or

faslodex or toremifene or fareston or nolvadex or novaldex or soltamox or tomaxithen or zitazonium or

clomifene or clomid or androxal or clomiphene or chloramiphene or clomide or clomifen or clostilbegit or

clostilbegyt or enclomid or enclomifene or enclomiphen* or serophene or transclomiphene or zuclomifene or
25  dyneric or gravosan or klostilbegit or serophene or uclomiphene or evista or keoxifene or isomer).tw.

26  exp Androgens/ or Testosterone/

((synthetic adj2 hormone*) or androgen* or anaprotin or andractim or androstanolone or dihydroepitestosterone

or dihydrotestosterone or gelovit or stanolone or nandrolone or estrenolone or norandrostenolone or

nortestosterone or anavar or oxandrin or oxandrolone or oxymetholone or anadrol or anapolon or

hydroxymetholone or oxymethalone or stanazolol or stanozolol or androstanazol or methylstanazol or stromba

or winstrol or androgel or androderm or andropatch or androtop or histerone or sterotate or sustanon or testim
27  or testoderm or testolin or testopel or testosterone or testavan or testim or testogel or tostran).tw.

28  ((male fertil* or male infert*) adj2 (agent* or hormone*)).tw.
29  bromocriptine/ or cabergoline/ or lisuride/ or quinagolide/

((dopamine adj2 agonist*) or DA or bromocriptin* or bromocryptin* or bromoergocryptine or parlodel or arolac
or carbamide or cuvalit or dopergin* or lisuride or lysuride or revanil or quinagolide or norprolac or cabergoline
30 or cabaser* or cabergoline or dostinex).tw.

31 exp aromatase inhibitor/

((aromatase adj1 (inhibit* or antagonist*)) or aminoglutethimide or anastrazole or arimidex or cytadren or
32  exemestane or fadrozole or aromasin or femara or letrozole or orimeten or testolactone or zeneca).tw.

33  0r/18-32

34 17 and 33

35 letter.pt. or letter/

36 note.pt.

37  editorial.pt.

38  case report/ or case study/
39  (letter or comment®).ti.

40  or/35-39
41 randomized controlled trial/ or random®*.ti,ab.
42 40 not 41

43  animal/ not human/

44 nonhuman/

45  exp Animal Experiment/

46  exp Experimental Animal/

47  animal model/

48  exp Rodent/

49  (rat or rats or mouse or mice).ti.
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50  or/42-49

51 34 not 50

52  limit 51 to english language

53  (conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.
54 52 not 53

55  random*.ti,ab.

56  factorial®.ti,ab.

57  (crossover* or cross over*).ti,ab.

58  ((doubl* or singl*) adj blind*).ti,ab.

59  (assign* or allocat* or volunteer* or placebo*).ti,ab.

60  crossover procedure/

61 single blind procedure/

62  randomized controlled trial/

63  double blind procedure/

64  or/55-63

65  systematic review/

66  meta-analysis/

67  (meta analy* or metanaly* or metaanaly*).ti,ab.

68  ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

69 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.
70  (search strategy or search criteria or systematic search or study selection or data extraction).ab.
71 (search* adj4 literature).ab.

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science
72  citation index or bids or cancerlit).ab.

73  ((pool* or combined) adj2 (data or trials or studies or results)).ab.
74  cochrane.jw.

75  or/65-74

76 54 and (64 or 75)

77  Clinical study/

78  Case control study/

79  Family study/

80  Longitudinal study/

81 Retrospective study/

82  comparative study/

83  Prospective study/

84  Randomized controlled trials/

85 83 not 84

86  Cohort analysis/

87  cohort analy$.tw.

88  (Cohort adj (study or studies)).tw.

89  (Case control$ adj (study or studies)).tw.
90 (follow up adj (study or studies)).tw.

91 (observational adj (study or studies)).tw.
92  (epidemiologic$ adj (study or studies)).tw.
93  (cross sectional adj (study or studies)).tw.
94  case series.tw.

95  prospective.tw.

96  retrospective.tw.

97  or/77-82,85-96

98 54 and 97

99 98 not 76
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Database: Cochrane Database of Systematic Reviews, Issue 1 of 12, January 2025

Date of last search: 06/01/2025

#1 MeSH descriptor: [Male] explode all trees

#2 MeSH descriptor: [Men] this term only

#3 MeSH descriptor: [Sexual and Gender Minorities] explode all trees
#4 {or #1-#3}

#5 MeSH descriptor: [Infertility] this term only

#6 MeSH descriptor: [Fertility] this term only

#7 {or #5-#6}

#8 #4 and #7

#9 MeSH descriptor: [Infertility, Male] explode all trees

((male* or men or man or transgender* or trans next gender* or transwomen or transwoman or transfemale* or
transfeminine or transperson* or transpeople or transsex* or intersex* or inter next sex* or nonbinary or "non
binary" or TGNB or genderqueer* or "two spirit" or sex next reassign* or "assigned male at birth" or AMAB or
agender) near/4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or

#10 steril*)):ti,ab

((trans or transgender®) near/1 (woman or women or female* or feminin* or person* or people or sex* or
patient* or identit* or nonbinary or "non binary") near/4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund*
#11 or fecund* or infecund* or steril*)):ti,ab

(gender near/1 (expansive* or queer* or nonconform* or non next conform* or dysphori* or fluid* or divers* or
neutral or reassign* or affirm* or variance* or Incongruent or minorit* or transition*) near/4 (infertil* or subfertil*
#12 or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*)):ti,ab

((abnormal or block* or defect* or deficien* or fail* or immobil* or impair* or insufficien* or low* or reduc* or
#13 suboptimal*) near/2 sperm*):ti,ab

((abnormal or defect* or deficien* or impair* or insufficien* or low* or reduc* or suboptimal*) near/2
#14 semen®):ti,ab

(aspermi* or asperma* or asthenospermi* or asthenoteratozoospermi* or asthenozoospermi* or azoosperm* or
cryptozoospermi* or cryptospermi* or globozoospermi* or hypospermatogen* or oligoasthenoteratozoospermi*
#15 or oligospermi* or oligozoospermi* or teratospermi* or teratozoospermi*):ti,ab

#16 ("germinal cell aplasia” or (("sertoli cell only" or "del castillo") near/2 syndrome)):ti,ab
#17 MeSH descriptor: [Retrograde Ejaculation] this term only
#18 retrograde next ejaculat*:ti,ab
#19 MeSH descriptor: [Hypogonadism] this term only
#20 MeSH descriptor: [Kallmann Syndrome] this term only
#21 MeSH descriptor: [Klinefelter Syndrome] this term only
#22 (hypogonad* or hypogenitalis* or Kallman* or (gonad* next (failure* or insufficien* or deficien*))):ti,ab
#23 (Klinefelter* or ("47" next XXY)):ti,ab
((xxyy or xxy or xxxy or Xxxxxy) near/2 (syndrome* or trisom* or constitution or male* or men or man or person*
#24 or people)):ti,ab
#25 ("early maturation arrest" or "late maturation arrest"):ti,ab
#26 {or #8-#25}
#27 (hormon* near/2 therap*):ti,ab
#28 MeSH descriptor: [Hormone Replacement Therapy] this term only
#29 MeSH descriptor: [Gonadotropins] this term only
#30 MeSH descriptor: [Chorionic Gonadotropin] explode all trees
#31 MeSH descriptor: [Gonadotropins, Pituitary] explode all trees
#32 MeSH descriptor: [Gonadotropin-Releasing Hormone] this term only

(gonadotrop* or GnRH or "gn-rh" or gonadorelin or hCG or choriogonadotropin® or choriogonadotrophin* or
choriogonin or buserelin or suprecur or cystorelin or factrel or dirigestran or gonadoliberin or pregonadotropin
or gonan or folistiman or ambinon or anthrogon or kryptocur or luliberin or bigonist or profact or receptal or
suprefact or tiloryth or goserelin or zoladex or leuprolide or enantone or leuprorelin or lupron or nafarelin or
synarel or triptorelin or decapeptyl or trelstar or cetrorelix or cetrotide or ganirelix or fyremadel or ovitrelle or
follitropin or bemfola or "gonal-f" or ovaleap or pergoveris or rekovelle or lutropin or luveris or meriofert or
fostimon or biogonadil or chorulon or gonabion or novarel or pregnyl or FSH or rESH or uFSH or asgph or
lutotropin or thyrotropin or tsh or trh or icsh or Ih or ulh or rlh or Ihfsh or Ihfshrh or lhrh or Ifrh or luteoziman or
luteozyman or hmg or humegon or menogon or menopur or menotrophin* or menotropin* or normegon or
pergonal or urofollitropin or bravelle or fertinex or follitrin or metrodin or fertinorm or thyrotropin or thyrotrophin
#33 or thyrogen):ti,ab
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#34
#35

#36

#37
#38
#39

#40
#41
#42
#43

#44
#45

#46
#HA7
#48
#49
#50

(("interstitial cell stimulating" or luteinising or luteinizing or "follicle stimulating" or folliculostimulating or gonad*
next stimulat® or pituitary or glycoprotein or thyroid) near/2 hormone*):ti,ab

MeSH descriptor: [Estrogen Receptor Modulators] explode all trees

((estrogen or oestrogen or estradiol or oestradiol) near/2 (modulator* or inhibitor* or antagonist* or blocker* or
suppress*)):ti,ab

(SERM or antiestrogen* or anti next estrogen* or antioestrogen* or anti next oestrogen* or tamoxifen or
fulvestrant or faslodex or toremifene or fareston or nolvadex or novaldex or soltamox or tomaxithen or
zitazonium or clomifene or clomid or androxal or clomiphene or chloramiphene or clomide or clomifen or
clostilbegit or clostilbegyt or enclomid or enclomifene or enclomiphen* or serophene or transclomiphene or
zuclomifene or dyneric or gravosan or klostilbegit or serophene or uclomiphene or evista or keoxifene or
isomer):ti,ab

MeSH descriptor: [Androgens] explode all trees

MeSH descriptor: [Testosterone] this term only

((synthetic near/2 hormone*) or androgen* or anaprotin or andractim or androstanolone or
dihydroepitestosterone or dihydrotestosterone or gelovit or stanolone or nandrolone or estrenolone or
norandrostenolone or nortestosterone or anavar or oxandrin or oxandrolone or oxymetholone or anadrol or
anapolon or hydroxymetholone or oxymethalone or stanazolol or stanozolol or androstanazol or methylstanazol
or stromba or winstrol or androgel or androderm or andropatch or androtop or histerone or sterotate or
sustanon or testim or testoderm or testolin or testopel or testosterone or testavan or testim or testogel or
tostran):ti,ab

((male next fertil* or male next infert*) near/2 (agent* or hormone*)):ti,ab

MeSH descriptor: [Bromocriptine] this term only

MeSH descriptor: [Cabergoline] this term only

((dopamine near/2 agonist*) or DA or bromocriptin* or bromocryptin* or bromoergocryptine or parlodel or arolac
or carbamide or cuvalit or dopergin* or lisuride or lysuride or revanil or quinagolide or norprolac or cabergoline
or cabaser* or cabergoline or dostinex):ti,ab

MeSH descriptor: [Aromatase Inhibitors] explode all trees

((aromatase near/1 (inhibit* or antagonist*)) or aminoglutethimide or anastrazole or arimidex or cytadren or
exemestane or fadrozole or aromasin or femara or letrozole or orimeten or testolactone or zeneca):ti,ab

{or #27-#46}

#26 and #47

conference:pt or (clinicaltrials or trialsearch):so
#48 not #49 in Cochrane Reviews

Database: Cochrane Central Register of Controlled Trials, Issue 12 of 12, December

2024

Date of last search: 06/01/2025

#1
#2
#3
#4
#5
#6
#7
#8
#9

#10

#11

MeSH descriptor: [Male] explode all trees

MeSH descriptor: [Men] this term only

MeSH descriptor: [Sexual and Gender Minorities] explode all trees
{or #1-#3}

MeSH descriptor: [Infertility] this term only

MeSH descriptor: [Fertility] this term only

{or #5-#6}

#4 and #7

MeSH descriptor: [Infertility, Male] explode all trees

((male* or men or man or transgender* or trans next gender* or transwomen or transwoman or transfemale* or
transfeminine or transperson* or transpeople or transsex* or intersex* or inter next sex* or nonbinary or "non
binary" or TGNB or genderqueer* or "two spirit" or sex next reassign* or "assigned male at birth" or AMAB or
agender) near/4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or
steril*)):ti,ab

((trans or transgender*) near/1 (woman or women or female* or feminin* or person* or people or sex* or
patient* or identit* or nonbinary or "non binary") near/4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund*
or fecund* or infecund* or steril*)):ti,ab
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#12

#13

#14

#15
#16
#17
#18
#19
#20
#21
#22
#23

#24
#25
#26
#27
#28
#29
#30
#31
#32

#33

#34
#35

#36

#37
#38
#39

#40
#41
#42

(gender near/1 (expansive* or queer* or nonconform* or non next conform* or dysphori* or fluid* or divers* or
neutral or reassign* or affirm* or variance* or Incongruent or minorit* or transition*) near/4 (infertil* or subfertil*
or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*)):ti,ab

((abnormal or block* or defect* or deficien* or fail* or immobil* or impair* or insufficien* or low* or reduc* or
suboptimal®) near/2 sperm*):ti,ab

((abnormal or defect* or deficien* or impair* or insufficien* or low* or reduc* or suboptimal*) near/2
semen*):ti,ab

(aspermi* or asperma* or asthenospermi* or asthenoteratozoospermi* or asthenozoospermi* or azoosperm* or
cryptozoospermi* or cryptospermi* or globozoospermi* or hypospermatogen* or oligoasthenoteratozoospermi*
or oligospermi* or oligozoospermi* or teratospermi* or teratozoospermi*):ti,ab

("germinal cell aplasia" or (("sertoli cell only" or "del castillo") near/2 syndrome)):ti,ab

MeSH descriptor: [Retrograde Ejaculation] this term only

retrograde next ejaculat*:ti,ab

MeSH descriptor: [Hypogonadism] this term only

MeSH descriptor: [Kallmann Syndrome] this term only

MeSH descriptor: [Klinefelter Syndrome] this term only

(hypogonad* or hypogenitalis* or Kallman* or (gonad* next (failure* or insufficien* or deficien*))):ti,ab
(Klinefelter* or ("47" next XXY)):ti,ab

((xxyy or xxy or xxxy or Xxxxxy) near/2 (syndrome* or trisom* or constitution or male* or men or man or person*
or people)):ti,ab

("early maturation arrest" or "late maturation arrest"):ti,ab

{or #8-#25}

(hormon* near/2 therap*):ti,ab

MeSH descriptor: [Hormone Replacement Therapy] this term only
MeSH descriptor: [Gonadotropins] this term only

MeSH descriptor: [Chorionic Gonadotropin] explode all trees

MeSH descriptor: [Gonadotropins, Pituitary] explode all trees

MeSH descriptor: [Gonadotropin-Releasing Hormone] this term only

(gonadotrop* or GnRH or "gn-rh" or gonadorelin or hCG or choriogonadotropin® or choriogonadotrophin* or
choriogonin or buserelin or suprecur or cystorelin or factrel or dirigestran or gonadoliberin or pregonadotropin
or gonan or folistiman or ambinon or anthrogon or kryptocur or luliberin or bigonist or profact or receptal or
suprefact or tiloryth or goserelin or zoladex or leuprolide or enantone or leuprorelin or lupron or nafarelin or
synarel or triptorelin or decapeptyl or trelstar or cetrorelix or cetrotide or ganirelix or fyremadel or ovitrelle or
follitropin or bemfola or "gonal-f" or ovaleap or pergoveris or rekovelle or lutropin or luveris or meriofert or
fostimon or biogonadil or chorulon or gonabion or novarel or pregnyl or FSH or rESH or uFSH or asgph or
lutotropin or thyrotropin or tsh or trh or icsh or Ih or ulh or rlh or Ihfsh or Ihfshrh or lhrh or Ifrh or luteoziman or
luteozyman or hmg or humegon or menogon or menopur or menotrophin* or menotropin® or normegon or
pergonal or urofollitropin or bravelle or fertinex or follitrin or metrodin or fertinorm or thyrotropin or thyrotrophin
or thyrogen):ti,ab

(("interstitial cell stimulating" or luteinising or luteinizing or "follicle stimulating" or folliculostimulating or gonad*
next stimulat* or pituitary or glycoprotein or thyroid) near/2 hormone*):ti,ab

MeSH descriptor: [Estrogen Receptor Modulators] explode all trees

((estrogen or oestrogen or estradiol or oestradiol) near/2 (modulator* or inhibitor* or antagonist* or blocker* or
suppress*)):ti,ab

(SERM or antiestrogen* or anti next estrogen* or antioestrogen* or anti next oestrogen* or tamoxifen or
fulvestrant or faslodex or toremifene or fareston or nolvadex or novaldex or soltamox or tomaxithen or
zitazonium or clomifene or clomid or androxal or clomiphene or chloramiphene or clomide or clomifen or
clostilbegit or clostilbegyt or enclomid or enclomifene or enclomiphen* or serophene or transclomiphene or
zuclomifene or dyneric or gravosan or klostilbegit or serophene or uclomiphene or evista or keoxifene or
isomer):ti,ab

MeSH descriptor: [Androgens] explode all trees
MeSH descriptor: [Testosterone] this term only

((synthetic near/2 hormone*) or androgen* or anaprotin or andractim or androstanolone or
dihydroepitestosterone or dihydrotestosterone or gelovit or stanolone or nandrolone or estrenolone or
norandrostenolone or nortestosterone or anavar or oxandrin or oxandrolone or oxymetholone or anadrol or
anapolon or hydroxymetholone or oxymethalone or stanazolol or stanozolol or androstanazol or methylstanazol
or stromba or winstrol or androgel or androderm or andropatch or androtop or histerone or sterotate or
sustanon or testim or testoderm or testolin or testopel or testosterone or testavan or testim or testogel or
tostran):ti,ab

((male next fertil* or male next infert*) near/2 (agent* or hormone*)):ti,ab
MeSH descriptor: [Bromocriptine] this term only
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#43  MeSH descriptor: [Cabergoline] this term only

((dopamine near/2 agonist*) or DA or bromocriptin* or bromocryptin* or bromoergocryptine or parlodel or arolac
or carbamide or cuvalit or dopergin* or lisuride or lysuride or revanil or quinagolide or norprolac or cabergoline
#44 or cabaser* or cabergoline or dostinex):ti,ab

#45 MeSH descriptor: [Aromatase Inhibitors] explode all trees

((aromatase near/1 (inhibit* or antagonist*)) or aminoglutethimide or anastrazole or arimidex or cytadren or
#46 exemestane or fadrozole or aromasin or femara or letrozole or orimeten or testolactone or zeneca):ti,ab

#47  {or #27-#46}

#48  #26 and #47

#49 conference:pt or (clinicaltrials or trialsearch):so
#50  #48 not #49 in Trials

Database: Epistemonikos
Date of last search: 06/01/2025

Search 1:

(((male* OR men OR man OR transgender* OR "trans gender" OR "trans genders" OR "trans gendered" OR
transwoman OR transwomen OR transfemale* OR transfeminine OR transperson* OR transpeople OR
transex* OR intersex* OR "inter sex" OR "inter sexual" OR nonbinary OR "non binary" OR TGNB OR
genderqueer* OR "two spirit" OR "sex reassign" OR "sex reassigned" OR "sex reassignment" OR "sex
reassignments" OR "assigned male at birth" or AMAB or agender) OR ((trans OR transgender*) AND (woman
OR women OR female* OR feminin* OR person* OR people OR sex* OR patient* OR identit* OR nonbinary
OR "non binary")) OR (gender AND (expansive* or queer* or nonconform* or "non conform" OR "non
conforming" OR "non conformity" OR dysphori* OR fluid* OR divers* OR neutral OR reassign* OR affirm* OR
variance* OR Incongruent OR minorit* OR transition*))) AND (infertil* OR subfertil* OR fertil* OR subfecund*
OR "sub fecundity" OR infecund* OR steril*))

((oestrogen OR estrogen OR oestradiol OR estradiol) AND (modulator* OR inhibitor* OR antagonist* OR
blocker* OR suppress*)) OR (aromatase AND (inhibit* OR antagonist*)) OR (dopamine AND agonist*) OR
(synthetic AND hormone*) OR (hormon* AND therap*) OR (("male fertillty" OR "male infertility") AND (agent*
OR hormone*)) OR (gonadotrop* OR "luteinizing hormone" OR "luteinising hormone" OR LH OR follicle-
stimulating OR "follicle stimulating" OR FSH OR hcg OR "interstitial cell" OR anti-oestrogens OR anti-
oestrogen OR anti-estrogens OR anti-estrogen OR "anti oestrogens" OR "anti oestrogen" OR "anti estrogens"
OR "anti estrogen" OR clomifene OR tamoxifen OR anastrozole OR testolactone OR letrozole OR exemestane
OR androgens OR testosterone OR bromocriptine OR cabergoline OR quinagolide)

3 1 AND 2
4 Limit results to systematic reviews

Search 2:

(aspermi* OR asperma* OR asthenospermi* OR asthenoteratozoospermi* OR asthenozoospermi* OR
azoosperm* OR cryptozoospermi* OR cryptospermi* OR globozoospermi* OR hypospermatogen* OR
oligoasthenoteratozoospermi* OR oligospermi* OR oligozoospermi* OR teratospermi* OR teratozoospermi*
OR "germinal cell aplasia" OR hypogonad* OR hypogenitalis* OR Kallman* OR "retrograde ejaculation" OR
Klinefelter* OR "retrograde ejaculation" OR Klinefelter* OR "early maturation arrest" OR "late maturation
arrest") OR (("sertoli cell only" OR "del castillo") AND syndrome) OR (gonad* AND (failure* OR insufficien* OR
deficien*)) OR ((abnormal OR block* OR defect* OR deficien* OR fail* OR immobil* OR impair* OR insufficien*
OR low* OR reduc* OR suboptimal*) AND (sperm* OR semen)) OR ("47" AND XXY) OR ((xxyy OR xxy OR
xxxy OR xxxxy) AND (syndrome* OR trisom* OR constitution OR male* OR men OR man OR person* OR
people))

((oestrogen OR estrogen OR oestradiol OR estradiol) AND (modulator* OR inhibitor* OR antagonist* OR
blocker* OR suppress*)) OR (aromatase AND (inhibit* OR antagonist*)) OR (dopamine AND agonist*) OR
(synthetic AND hormone*) OR (hormon* AND therap*) OR (("male fertillty" OR "male infertility") AND (agent*
OR hormone*)) OR (gonadotrop* OR "luteinizing hormone" OR "luteinising hormone" OR LH OR follicle-
stimulating OR "follicle stimulating” OR FSH OR hcg OR "interstitial cell* OR anti-oestrogens OR anti-
oestrogen OR anti-estrogens OR anti-estrogen OR "anti oestrogens" OR "anti oestrogen" OR "anti estrogens"
OR "anti estrogen" OR clomifene OR tamoxifen OR anastrozole OR testolactone OR letrozole OR exemestane
OR androgens OR testosterone OR bromocriptine OR cabergoline OR quinagolide)

3 1 AND 2
4 Limit results to systematic reviews
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Health Economic Literature search strategies for review question: What is the
effectiveness of hormone treatment in male factor fertility problems?

Database: Ovid MEDLINE(R) ALL <1946 to January 06, 2025>

Date of last search: 08/01/2025

1 exp infertility, male/
2 (male/ or men/ or exp "Sexual and Gender Minorities"/) and (Infertility/ or fertility/)

((male? or men or man or transgender* or trans gender* or transwom?n or transfemale* or transfeminine or

transperson* or transpeople or transsex* or intersex* or inter sex* or nonbinary or non binary or TGNB or

genderqueer* or two spirit or sex reassign* or "assigned male at birth" or AMAB or agender) adj4 (infertil* or
& subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*)).tw.

((trans or transgender*) adj1 (wom?n or female* or feminin* or person* or people or sex* or patient* or identit*
or nonbinary or "non binary") adj4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or
4 infecund* or steril*)).tw.

*1

(gender adj1 (expansive* or queer* or nonconform* or "non conform*"* or dysphori* or fluid* or divers* or neutral
or reassign* or affirm* or variance* or Incongruent or minorit* or transition*) adj4 (infertil* or subfertil* or fertil* or
5 hypofertil* or subfecund* or fecund* or infecund* or steril*)).tw.

((abnormal or block™ or defect* or deficien* or fail* or immobil* or impair* or insufficien* or low* or reduc* or
6 suboptimal®) adj2 sperm*).tw.

((abnormal or defect* or deficien* or impair* or insufficien* or low* or reduc* or suboptimal*) adj2 semen*).tw.

(aspermi* or asperma* or asthenospermi* or asthenoteratozoospermi* or asthenozoospermi* or azoosperm* or
cryptozoospermi* or cryptospermi* or globozoospermi* or hypospermatogen* or oligoasthenoteratozoospermi*
8 or oligospermi* or oligozoospermi* or teratospermi* or teratozoospermi*).tw.

9 (germinal cell aplasia or (("sertoli cell only" or "del castillo") adj2 syndrome)).tw.

10  retrograde ejaculation/ or retrograde ejaculat*.tw.

11 hypogonadism/ or kallmann syndrome/ or klinefelter syndrome/

12 (hypogonad* or hypogenitalis* or Kallman* or (gonad* adj (failure* or insufficien* or deficien*))).tw.

13 (Klinefelter* or ("47" adj XXY)).tw.

14 ((xxyy or xxy or xxxy or xxxxy) adj2 (syndrome* or trisom* or constitution or male* or men or man)).tw.
15  ((early or late) adj1 "maturation arrest").tw.

16 or/1-15

17  (hormon* adj2 therap*).tw.

18  hormone replacement therapy/

gonadotropins/ or exp chorionic gonadotropin/ or exp gonadotropins, pituitary/ or Gonadotropin-Releasing
19 Hormone/

(gonadotrop* or GnRH or gn-rh or gonadorelin or hCG or choriogonadotropin* or choriogonadotrophin* or
choriogonin or buserelin or suprecur or cystorelin or factrel or dirigestran or gonadoliberin or pregonadotropin
or gonan or folistiman or ambinon or anthrogon or kryptocur or luliberin or bigonist or profact or receptal or
suprefact or tiloryth or goserelin or zoladex or leuprolide or enantone or leuprorelin or lupron or nafarelin or
synarel or triptorelin or decapeptyl or trelstar or cetrorelix or cetrotide or ganirelix or fyremadel or ovitrelle or
follitropin or bemfola or gonal-f or ovaleap or pergoveris or rekovelle or lutropin or luveris or meriofert or
fostimon or biogonadil or chorulon or gonabion or novarel or pregnyl or FSH or rFSH or uFSH or asgph or
lutotropin or thyrotropin or tsh or trh or icsh or Ih or ulh or rlh or Ihfsh or Ihfshrh or lhrh or Ifrh or luteoziman or
luteozyman or hmg or humegon or menogon or menopur or menotrophin* or menotropin® or normegon or
pergonal or urofollitropin or bravelle or fertinex or follitrin or metrodin or fertinorm or thyrotropin or thyrotrophin
20  orthyrogen).tw.

((interstitial cell-stimulating or luteini?ing or follicle stimulating or folliculostimulating or gonad* stimulat* or
21 pituitary or glycoprotein or thyroid) adj2 hormone*).tw.

22  exp Estrogen Receptor Modulators/
23  ((?estrogen or ?estradiol) adj2 (modulator* or inhibitor* or antagonist* or blocker* or suppress®)).tw.

(SERM or antiestrogen* or anti estrogen* or antioestrogen* or anti oestrogen* or tamoxifen or fulvestrant or

faslodex or toremifene or fareston or nolvadex or novaldex or soltamox or tomaxithen or zitazonium or

clomifene or clomid or androxal or clomiphene or chloramiphene or clomide or clomifen or clostilbegit or

clostilbegyt or enclomid or enclomifene or enclomiphen* or serophene or transclomiphene or zuclomifene or
24  dyneric or gravosan or klostilbegit or serophene or uclomiphene or evista or keoxifene or isomer).tw.

25  exp Androgens/ or Testosterone/
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((synthetic adj2 hormone*) or androgen* or anaprotin or andractim or androstanolone or dihydroepitestosterone

or dihydrotestosterone or gelovit or stanolone or nandrolone or estrenolone or norandrostenolone or

nortestosterone or anavar or oxandrin or oxandrolone or oxymetholone or anadrol or anapolon or

hydroxymetholone or oxymethalone or stanazolol or stanozolol or androstanazol or methylstanazol or stromba

or winstrol or androgel or androderm or andropatch or androtop or histerone or sterotate or sustanon or testim
26  or testoderm or testolin or testopel or testosterone or testavan or testim or testogel or tostran).tw.

27  ((male fertil* or male infert*) adj2 (agent* or hormone*)).tw.
28  Bromocriptine/ or Cabergoline/

((dopamine adj2 agonist*) or DA or bromocriptin* or bromocryptin* or bromoergocryptine or parlodel or arolac
or carbamide or cuvalit or dopergin* or lisuride or lysuride or revanil or quinagolide or norprolac or cabergoline
29  or cabaser* or cabergoline or dostinex).tw.

30 exp Aromatase Inhibitors/

((aromatase adj1 (inhibit* or antagonist*)) or aminoglutethimide or anastrazole or arimidex or cytadren or
31 exemestane or fadrozole or aromasin or femara or letrozole or orimeten or testolactone or zeneca).tw.

32 or/17-31
33 16and 32

34 letter/
35 editorial/
36 news/

37  exp historical article/
38  Anecdotes as Topic/
39 comment/

40  case reports/

41 (letter or comment®).ti.

42  or/34-41
43 randomized controlled trial/ or random*.ti,ab.
44 42 not 43

45  animals/ not humans/

46  exp Animals, Laboratory/

47  exp Animal Experimentation/

48  exp Models, Animal/

49  exp Rodentia/

50 (rat or rats or mouse or mice or rodent*).ti.
51 or/44-50

52 33 not 51

53 limit 52 to english language

54  Economics/

55  Value of life/

56  exp "Costs and Cost Analysis"/

57  exp Economics, Hospital/

58 exp Economics, Medical/

59  exp Resource Allocation/

60 Economics, Nursing/

61 Economics, Pharmaceutical/

62  exp "Fees and Charges"/

63  exp Budgets/

64 budget*.ti,ab.

65 cost*.ti,ab.

66  (economic* or pharmaco?economic*).ti,ab.
67  (price* or pricing*).ti,ab.

68  (financ* or fee or fees or expenditure* or saving®).ti,ab.
69  (value adj2 (money or monetary)).ti,ab.

70  resourc* allocat™.ti,ab.

71 (fund or funds or funding* or funded).ti,ab.
72  (ration or rations or rationing* or rationed).ti,ab.
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73  ecfs.

74 or/54-73

75  quality-adjusted life years/

76  sickness impact profile/

77  (quality adj2 (wellbeing or well being)).ti,ab.

78  sickness impact profile.ti,ab.

79  disability adjusted life.ti,ab.

80  (qgal* or gtime* or qwb* or daly*).ti,ab.

81 (eurogol* or eq5d* or eq 5*).ti,ab.

82  (qgol* or hgl* or hgol* or h gol* or hrqol* or hr gol*).ti,ab.

83  (health utility* or utility score* or disutilit* or utility value*).ti,ab.

84  (hui or hui1 or hui2 or hui3).ti,ab.

85  (health* year* equivalent® or hye or hyes).ti,ab.

86  discrete choice*.ti,ab.

87  rosser.ti,ab.

88  (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
89  (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab.
90  (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.

91 (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
92  (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.

93  (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.

94  or/75-93

95 53 and (74 or 94)

Database: Embase <1974 to 2025 January 07>

Date of last search: 08/01/2025
exp male infertility/ or semen abnormality/
2 (male/ or "sexual and gender minority"/ or "transgender and gender nonbinary"/) and (infertility/ or subfertility/)

((male? or men or man or transgender* or trans gender* or transwom?n or transfemale* or transfeminine or

transperson* or transpeople or transsex* or intersex* or inter sex* or nonbinary or non binary or TGNB or

genderqueer* or two spirit or sex reassign* or "assigned male at birth" or AMAB or agender) adj4 (infertil* or
3 subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*)).tw.

((trans or transgender*) adj1 (wom?n or female* or feminin* or person* or people or sex* or patient* or identit*
or nonbinary or "non binary") adj4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or
4 infecund* or steril*)).tw.

*1

(gender adj1 (expansive* or queer* or nonconform* or "non conform*" or dysphori* or fluid* or divers* or neutral
or reassign® or affirm* or variance* or Incongruent or minorit* or transition*) adj4 (infertil* or subfertil* or fertil* or
5 hypofertil* or subfecund* or fecund* or infecund* or steril*)).tw.

((@abnormal or block* or defect* or deficien* or fail* or immobil* or impair* or insufficien* or low* or reduc* or
6 suboptimal®) adj2 sperm*).tw.

7 ((abnormal or defect* or deficien* or impair* or insufficien* or low* or reduc* or suboptimal®) adj2 semen*).tw.

(aspermi* or asperma* or asthenospermi* or asthenoteratozoospermi* or asthenozoospermi* or azoosperm* or
cryptozoospermi* or cryptospermi* or globozoospermi* or hypospermatogen* or oligoasthenoteratozoospermi*
8 or oligospermi* or oligozoospermi* or teratospermi* or teratozoospermi*).tw.

9 (germinal cell aplasia or (("sertoli cell only" or "del castillo") adj2 syndrome)).tw.
10  retrograde ejaculat®.tw.

hypogonadism/ or hypergonadotropic hypogonadism/ or hypogonadotropic hypogonadism/ or Kallmann
11 syndrome/

12 (hypogonad* or hypogenitalis* or Kallman* or (gonad* adj (failure* or insufficien* or deficien*))).tw.

13  Klinefelter syndrome/

14  (Klinefelter* or ("47" adj XXY)).tw.

15 ((xxyy or xxy or xxxy or xxxxy) adj2 (syndrome* or trisom* or constitution or male* or men or man)).tw.
16 ((early or late) adj1 maturation arrest).tw.
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17 or/1-16
18  (hormon* adj1 therap*).tw.
19  hormonal therapy/

exp fertility promoting agent/ or chorionic gonadotropin derivative/ or exp luteinizing hormone derivative/ or exp
20  follitropin derivative/

(gonadotrop* or GnRH or gn-rh or gonadorelin or hCG or choriogonadotropin* or choriogonadotrophin* or
choriogonin or buserelin or suprecur or cystorelin or factrel or dirigestran or gonadoliberin or pregonadotropin
or gonan or folistiman or ambinon or anthrogon or kryptocur or luliberin or bigonist or profact or receptal or
suprefact or tiloryth or goserelin or zoladex or leuprolide or enantone or leuprorelin or lupron or nafarelin or
synarel or triptorelin or decapeptyl or trelstar or cetrorelix or cetrotide or ganirelix or fyremadel or ovitrelle or
follitropin or bemfola or gonal-f or ovaleap or pergoveris or rekovelle or lutropin or luveris or meriofert or
fostimon or biogonadil or chorulon or gonabion or novarel or pregnyl or FSH or rESH or uFSH or asgph or
lutotropin or thyrotropin or tsh or trh or icsh or Ih or ulh or rlh or Ihfsh or Ihfshrh or lhrh or Ifrh or luteoziman or
luteozyman or hmg or humegon or menogon or menopur or menotrophin* or menotropin® or normegon or
pergonal or urofollitropin or bravelle or fertinex or follitrin or metrodin or fertinorm or thyrotropin or thyrotrophin
21 or thyrogen).tw.

((interstitial cell-stimulating or luteini?ing or follicle stimulating or folliculostimulating or gonad* stimulat* or
22  pituitary or glycoprotein or thyroid) adj2 hormone*).tw.

23  exp antiestrogen/
24 ((?estrogen or ?estradiol) adj2 (modulator* or inhibitor* or antagonist* or blocker* or suppress*)).tw.

(SERM or antiestrogen* or anti estrogen* or antioestrogen* or anti oestrogen* or tamoxifen or fulvestrant or

faslodex or toremifene or fareston or nolvadex or novaldex or soltamox or tomaxithen or zitazonium or

clomifene or clomid or androxal or clomiphene or chloramiphene or clomide or clomifen or clostilbegit or

clostilbegyt or enclomid or enclomifene or enclomiphen* or serophene or transclomiphene or zuclomifene or
25  dyneric or gravosan or klostilbegit or serophene or uclomiphene or evista or keoxifene or isomer).tw.

26  exp Androgens/ or Testosterone/

((synthetic adj2 hormone*) or androgen* or anaprotin or andractim or androstanolone or dihydroepitestosterone

or dihydrotestosterone or gelovit or stanolone or nandrolone or estrenolone or norandrostenolone or

nortestosterone or anavar or oxandrin or oxandrolone or oxymetholone or anadrol or anapolon or

hydroxymetholone or oxymethalone or stanazolol or stanozolol or androstanazol or methylstanazol or stromba

or winstrol or androgel or androderm or andropatch or androtop or histerone or sterotate or sustanon or testim
27  or testoderm or testolin or testopel or testosterone or testavan or testim or testogel or tostran).tw.

28  ((male fertil* or male infert*) adj2 (agent* or hormone*)).tw.
29  bromocriptine/ or cabergoline/ or lisuride/ or quinagolide/

((dopamine adj2 agonist*) or DA or bromocriptin* or bromocryptin* or bromoergocryptine or parlodel or arolac
or carbamide or cuvalit or dopergin* or lisuride or lysuride or revanil or quinagolide or norprolac or cabergoline
30 or cabaser* or cabergoline or dostinex).tw.

31 exp aromatase inhibitor/

((aromatase adj1 (inhibit* or antagonist*)) or aminoglutethimide or anastrazole or arimidex or cytadren or
32  exemestane or fadrozole or aromasin or femara or letrozole or orimeten or testolactone or zeneca).tw.

33  0r/18-32

34 17 and 33

35  letter.pt. or letter/

36  note.pt.

37  editorial.pt.

38  case report/ or case study/
39  (letter or comment®).ti.

40  or/35-39
41 randomized controlled trial/ or random®*.ti,ab.
42 40 not 41

43  animal/ not human/

44 nonhuman/

45  exp Animal Experiment/

46  exp Experimental Animal/

47  animal model/

48  exp Rodent/

49  (rat or rats or mouse or mice).ti.
50  or/42-49

51 34 not 50
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52  limit 51 to english language

53  (conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.
54 52 not 53

55  health economics/

56  exp economic evaluation/

57  exp health care cost/

58  exp fee/
59  budget/
60  funding/

61 resource allocation/

62  budget*.ti,ab.

63  cost™.ti,ab.

64  (economic* or pharmaco?economic*).ti,ab.

65  (price* or pricing*).ti,ab.

66  (financ* or fee or fees or expenditure* or saving*).ti,ab.

67  (value adj2 (money or monetary)).ti,ab.

68  resourc* allocat®.ti,ab.

69  (fund or funds or funding* or funded).ti,ab.

70  (ration or rations or rationing* or rationed).ti,ab.

71 or/55-70

72  quality adjusted life year/

73 "quality of life index"/

74 short form 12/ or short form 20/ or short form 36/ or short form 8/
75  sickness impact profile/

76  (quality adj2 (wellbeing or well being)).ti,ab.

77 sickness impact profile.ti,ab.

78  disability adjusted life.ti,ab.

79  (qgal* or gtime* or qwb* or daly*).ti,ab.

80  (eurogol* or eq5d* or eq 5*).ti,ab.

81 (gol* or hgl* or hqgol* or h gol* or hrqol* or hr gol*).ti,ab.

82  (health utility* or utility score* or disutilit* or utility value*).ti,ab.

83  (hui or hui1 or hui2 or hui3).ti,ab.

84  (health* year* equivalent® or hye or hyes).ti,ab.

85  discrete choice*.ti,ab.

86  rosser.ti,ab.

87  (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
88  (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab.
89  (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.
90 (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
91  (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.
92  (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.
93  or/72-92

94 54 and (71 or 93)

Database: INAHTA

Date of last search: 08/01/2025
|
"male"[mh]

"men"[mh]

"Sexual and Gender Minorities"[mhe]

#3 OR #2 OR #1

A O N -
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5 "Infertility"[mh]

6 "Fertility"[mh]

7 #6 OR #5

8 #7 AND #4

9 "Infertility, Male"[mhe]

10 ((male* or men or man or transgender* or "trans gender" or "trans genders" or "trans gendered" or transwoman
or transwomen or transfemale* or transfeminine or transperson* or transpeople or transex* or intersex* or "inter
sex" or "inter sexual" or nonbinary or "non binary" or TGNB or genderqueer* or "two spirit" or "sex reassign" or
"sex reassigned" or "sex reassignment” or "sex reassignments" or "assigned male at birth" or AMAB or
agender) and (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*))

11 ((trans or transgender*) and (woman or women or female* or feminin* or person* or people or sex* or patient*
or identit* or nonbinary or "non binary") and (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund*
or infecund* or steril*))

12 (gender and (expansive* or queer* or nonconform* or "non conform" or "non conforming" or "non conformity" or
dysphori* or fluid* or divers* or neutral or reassign* or affirm* or variance* or Incongruent or minorit* or
transition*) and (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*))

13 ((abnormal or block* or defect* or deficien* or fail* or immobil* or impair* or insufficien* or low* or reduc* or
suboptimal®) and sperm*)

14 ((abnormal or defect* or deficien* or impair* or insufficien* or low* or reduc* or suboptimal*) and semen*)

15 (aspermi* or asperma* or asthenospermi* or asthenoteratozoospermi* or asthenozoospermi* or azoosperm* or
cryptozoospermi* or cryptospermi* or globozoospermi* or hypospermatogen* or oligoasthenoteratozoospermi*
or oligospermi* or oligozoospermi* or teratospermi* or teratozoospermi*)

16 ("sertoli cell only" or "del castillo")

17 "germinal cell aplasia”

18 "retrograde ejaculation”

19 "Hypogonadism"[mh]

20 "Kallmann Syndrome"[mh]

21 "Klinefelter syndrome"[mh]

22 (gonad* and (failure* or insufficien* or deficien*))

23 (hypogonad* or hypogenitalis* or Kallman*)
24 ("47" and XXY)
25 (Klinefelter)

26 ((xxyy or xxy or xxxy or xxxxy) and (syndrome* or trisom* or constitution or male* or men or man or person* or
people))
27 ("early maturation arrest" or "late maturation arrest")

28 #27 OR #26 OR #25 OR #24 OR #23 OR #22 OR #21 OR #20 OR #19 OR #18 OR #17 OR #16 OR #15 OR
#14 OR#13 OR #12 OR #11 OR #10 OR #9 OR #8

29 Limit to English Language
Database: HTA via CRD

Da&of last search: 08/01/2025
]
MESH DESCRIPTOR Male EXPLODE ALL TREES

MESH DESCRIPTOR Men

MESH DESCRIPTOR Sexual and Gender Minorities EXPLODE ALL TREES
#1 or #2 or #3

MESH DESCRIPTOR Infertility

MESH DESCRIPTOR Fertility

#5 or #6

#4 and #7

MESH DESCRIPTOR Infertility, Male EXPLODE ALL TREES

0 ((male* or men or man or transgender* or trans next gender* or transwomen or transwoman or transfemale* or
transfeminine or transperson* or transpeople or transsex* or intersex* or inter next sex* or nonbinary or "non
binary" or TGNB or genderqueer* or "two spirit" or sex next reassign* or "assigned male at birth" or AMAB or
agender) near4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*))

= ©O© 0 N O o b WDN -~
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11

12

13

14
15

16
17
18
19
20
21
22
23

24
25

26
27
28
29
30
31
32

33

34
35

36

37
38
39

40

((trans or transgender*) near1 (woman or women or female* or feminin* or person* or people or sex* or
patient* or identit* or nonbinary or "non binary") near4 (infertil* or subfertil* or fertil* or hypofertil* or subfecund*
or fecund* or infecund* or steril*))

(gender near1 (expansive* or queer* or nonconform* or non next conform* or dysphori* or fluid* or divers* or
neutral or reassign* or affirm* or variance* or Incongruent or minorit* or transition*) near4 (infertil* or subfertil*
or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*))

((@abnormal or block* or defect* or deficien* or fail* or immobil* or impair* or insufficien* or low* or reduc* or
suboptimal®) near2 sperm*)

((abnormal or defect* or deficien* or impair* or insufficien* or low* or reduc* or suboptimal*) near2 semen*)
(aspermi* or asperma* or asthenospermi* or asthenoteratozoospermi* or asthenozoospermi* or azoosperm* or
cryptozoospermi* or cryptospermi* or globozoospermi* or hypospermatogen* or oligoasthenoteratozoospermi*
or oligospermi* or oligozoospermi* or teratospermi* or teratozoospermi*)

("germinal cell aplasia” or (("sertoli cell only" or "del castillo") near2 syndrome))

retrograde next ejaculat*

MESH DESCRIPTOR Hypogonadism

MESH DESCRIPTOR Kallmann Syndrome

MESH DESCRIPTOR Kilinefelter Syndrome

(hypogonad* or hypogenitalis* or Kallman* or (gonad* next (failure* or insufficien* or deficien*)))

(Klinefelter* or ("47" next XXY))

((xxyy or xxy or xxxy or xxxxy) near2 (syndrome* or trisom* or constitution or male* or men or man or person*
or people))

("early maturation arrest" or "late maturation arrest")

#8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23 or
#24

(hormon* near2 therap*)

MESH DESCRIPTOR Hormone Replacement Therapy

MESH DESCRIPTOR Gonadotropins

MESH DESCRIPTOR Chorionic Gonadotropin EXPLODE ALL TREES
MESH DESCRIPTOR Gonadotropins, Pituitary EXPLODE ALL TREES
MESH DESCRIPTOR Gonadotropin-Releasing Hormone

(gonadotrop* or GnRH or "gn-rh" or gonadorelin or hCG or choriogonadotropin® or choriogonadotrophin* or
choriogonin or buserelin or suprecur or cystorelin or factrel or dirigestran or gonadoliberin or pregonadotropin
or gonan or folistiman or ambinon or anthrogon or kryptocur or luliberin or bigonist or profact or receptal or
suprefact or tiloryth or goserelin or zoladex or leuprolide or enantone or leuprorelin or lupron or nafarelin or
synarel or triptorelin or decapeptyl or trelstar or cetrorelix or cetrotide or ganirelix or fyremadel or ovitrelle or
follitropin or bemfola or "gonal-f" or ovaleap or pergoveris or rekovelle or lutropin or luveris or meriofert or
fostimon or biogonadil or chorulon or gonabion or novarel or pregnyl or FSH or rESH or uFSH or asgph or
lutotropin or thyrotropin or tsh or trh or icsh or Ih or ulh or rlh or Ihfsh or Ihfshrh or lhrh or Ifrh or luteoziman or
luteozyman or hmg or humegon or menogon or menopur or menotrophin* or menotropin* or normegon or
pergonal or urofollitropin or bravelle or fertinex or follitrin or metrodin or fertinorm or thyrotropin or thyrotrophin
or thyrogen)

(("interstitial cell stimulating" or luteinising or luteinizing or "follicle stimulating" or folliculostimulating or gonad*
next stimulat* or pituitary or glycoprotein or thyroid) near2 hormone*)

MESH DESCRIPTOR Estrogen Receptor Modulators EXPLODE ALL TREES

((estrogen or oestrogen or estradiol or oestradiol) near2 (modulator* or inhibitor* or antagonist* or blocker* or
suppress®))

(SERM or antiestrogen* or anti next estrogen* or antioestrogen* or anti next oestrogen* or tamoxifen or
fulvestrant or faslodex or toremifene or fareston or nolvadex or novaldex or soltamox or tomaxithen or
zitazonium or clomifene or clomid or androxal or clomiphene or chloramiphene or clomide or clomifen or
clostilbegit or clostilbegyt or enclomid or enclomifene or enclomiphen* or serophene or transclomiphene or
zuclomifene or dyneric or gravosan or klostilbegit or serophene or uclomiphene or evista or keoxifene or
isomer)

MESH DESCRIPTOR Androgens EXPLODE ALL TREES

MESH DESCRIPTOR Testosterone

((synthetic near2 hormone*) or androgen* or anaprotin or andractim or androstanolone or
dihydroepitestosterone or dihydrotestosterone or gelovit or stanolone or nandrolone or estrenolone or
norandrostenolone or nortestosterone or anavar or oxandrin or oxandrolone or oxymetholone or anadrol or
anapolon or hydroxymetholone or oxymethalone or stanazolol or stanozolol or androstanazol or methylstanazol
or stromba or winstrol or androgel or androderm or andropatch or androtop or histerone or sterotate or
sustanon or testim or testoderm or testolin or testopel or testosterone or testavan or testim or testogel or
tostran)

((male next fertil* or male next infert*) near2 (agent* or hormone*))
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41 MESH DESCRIPTOR Bromocriptine
42 MESH DESCRIPTOR Cabergoline

43 ((dopamine near2 agonist*) or DA or bromocriptin* or bromocryptin* or bromoergocryptine or parlodel or arolac
or carbamide or cuvalit or dopergin* or lisuride or lysuride or revanil or quinagolide or norprolac or cabergoline
or cabaser* or cabergoline or dostinex)

44 MESH DESCRIPTOR Aromatase Inhibitors EXPLODE ALL TREES

45 ((aromatase near1 (inhibit* or antagonist*)) or aminoglutethimide or anastrazole or arimidex or cytadren or
exemestane or fadrozole or aromasin or femara or letrozole or orimeten or testolactone or zeneca)

46 #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41
or #42 or #43 or #44 or #45

47 #25 and #46
48 (#25 and #46) IN HTA
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Appendix C Effectiveness evidence study selection

Study selection for review question: What is the effectiveness of hormone
treatment in male factor fertility problems?

Figure 1: Study selection flow chart

Records identified through database searching Additional records identified through other sources
n = 26782 n=0

Total records imported Records removed as duplicates
n = 26782 n = 15528

Records excluded
n = 10969
- 3916 : Observational studies
- 7057 : Exclude

Records screened in 1st sift
GIS screening on title and abstract
n = 11254

Records excluded
n = 257
- 11 : Insufficient presentation of
results
- 3 :Study unavailable
- 15 : Population does not meet inclusion
criteria
Records screened in 2nd sift - 14 : Study not available in English
Screening on full text - 3:Duplicate
n =285 - 96 : Outcomes do not meet inclusion
criteria
- 58 : Systematic review - included
studies checked for relevance
- 49 : Study design does not meet
inclusion criteria

- 13 : Intervention does not meet
inclusion criteria

Records included in review
n=28
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Appendix D Evidence tables
Evidence tables for review question: What is the effectiveness of hormone treatment in male factor fertility problems?

Aafjes, 1983

Bibliographic Aafijes, J H; van der Vijver, J C; Brugman, F W; Schenck, P E; Double-blind cross over treatment with mesterolone and
Reference placebo of subfertile oligozoospermic men value of testicular biopsy.; Andrologia; 1983; vol. 15specno; 531-5

Study details

Country/ies where The Netherlands
study was carried out

Study type Cross-over randomised controlled trial
Study dates Not reported
Inclusion criteria Men with idiopathic oligozoospermia attending an infertility clinic with:
e Unwanted primary infertility for 21 year
e A partner who was supposed fertile on gynaecological examination with regular ovulation and =1 tube patent
e Sperm count between 1 and 40 x 10%/ml on =2 occasions
e No varicocele present on palpation in the upright position
e No history of cryptorchidism, hernia inguinalis surgery, venereal or other genital infection
e No antibodies against spermatozoa in serum
e Serum testosterone concentration above 14 nmol/I
e A skull x-ray showing no sellar abnormalities
Exclusion criteria Known possible causes for oligozoospermia
Patient N=59 oligozoospermic men (number of participants included at baseline not reported)

characteristics

Mesterolone group (n=27):
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¢ Mean age (SD): not reported
e Severity of semen abnormalities:
o Non-azoospermic: 27/27 (100%)
o Fertility diagnosis:
o ldiopathic oligozoospermia: 27/27 (100%)
e Hypogonadotropic hypogonadism: 0/27 (0%)*

Placebo group (n=32):

e Mean age (SD): not reported
e Severity of semen abnormalities:
o Non-azoospermic: 32/32 (100%)
o Fertility diagnosis:
o ldiopathic oligozoospermia: 32/32 (100%)
e Hypogonadotropic hypogonadism: 0/32 (0%)*

*People with known possible causes for oligozoospermia, such as hypogonadism, were excluded
Intervention(s)/control Mesterolone:

o Mesterolone, 25mg per tablet 3 times a day (for a total of 75mg per day) for 6 months
Placebo:
e Placebo tablets 3 times a day for 6 months

After 6 months of initial treatment, participants in each group were crossed over to receive the alternate medication.
Only data from the first phase were extracted

Duration of follow-up 6 months
Sources of funding Not reported
Sample size N=59 (number of participants included at baseline not reported):

e Mesterolone group: n=27
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e Placebo group: n=32

Other information Cross-over study; only data from the first phase were extracted.

Results for sperm parameters outcomes were not reported separately for each phase and therefore could not be

extracted
Study arms
Mesterolone (N = 27)
Placebo (N = 32)
Outcomes
Pregnancy rates
Outcome Mesterolone, N = 27 Placebo, N = 32
Pregnancy rates at 3 months n=4 n=2

Reported in study as number of participants who impregnated/ fertilized their partner. Study does not
report how these data were collected or how pregnancy was defined

No of events

Critical appraisal with Cochrane RoB v2.0

Section Question Answer

Domain 1: Bias arising from the  Risk of bias judgement for the Some concerns

randomisation process randomisation process (No information reported on randomisation or participant characteristics at
baseline. Allocation was assigned by the manufacturer and concealed from
study investigators)

Domain 2a: Risk of bias due to Risk of bias for deviations High

deviations from the intended from the intended (Double-blind trial using placebo. No information reported on analysis used)

interventions (effect of interventions (effect of

assignment to intervention) assignment to intervention)
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Section

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Answer
High
(Only the number of participants who could be evaluated at follow-up was

reported; no information about number of participants or their characteristics at
baseline, or on missing outcome data is reported.)

Some concerns

(No information reported on how data were collected for the outcome
pregnancy rates or how pregnancy was defined - it is unclear whether
pregnancy rate is defined in the study as an ultrasound scan that has shown at
least one fetal heart beat. Double-blind study, so it is unlikely that assessment
of the outcome could have been influenced by knowledge of the intervention
received)

Some concerns

(No prespecified protocol was available. No information about how pregnancy
was defined or measured. No evidence of selective reporting, though semen
parameters outcomes could not be extracted due to insufficient presentation of
results)

High

(High risk of bias due to lack of information on deviations from the intended
intervention and missing outcome data. Some concerns regarding a lack of
information on the randomisation process, selection of the reported result, and
measurement of the outcome)

Directly applicable

Overall bias and Directness Risk of bias variation across  None
outcomes
Adamopoulos, 2003
Bibliographic Adamopoulos, D.A.; Pappa, A.; Billa, E.; Nicopoulou, S.; Koukkou, E.; Michopoulos, J.; Effectiveness of combined tamoxifen
Reference citrate and testosterone undecanoate treatment in men with idiopathic oligozoospermia; Fertility and Sterility; 2003; vol. 80

(no. 4); 914-920
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Study details

Country/ies where
study was carried out

Study type
Study dates
Inclusion criteria

Exclusion criteria

Patient
characteristics

Greece

Randomised controlled trial (RCT)
Not reported
Men with idiopathic oligozoospermia and no apparent subfertility in the female partner

Known or demonstrable causes of oligozoospermia (varicocele, infections, autoimmunity, stress, chromosomal
abnormalities, environmental factors, or epididymopathy)

N=212 men with idiopathic oligozoospermia (N=175 completed trial):

e Mean age (range): not reported (24-48 years)

Tamoxifen + testosterone group (n=106; n=88 completed trial):

e Mean age (SD): not reported
e Severity of semen abnormalities:
o Non-azoospermic: 106/106 (100%)
o Fertility diagnosis:
o ldiopathic oligozoospermia: 106/106 (100%)
e Hypogonadotropic hypogonadism: 0/106 (0%)*

Placebo group (n=106; n=87 completed trial):

e Mean age (SD): not reported
e Severity of semen abnormalities:
o Non-azoospermic: 106/106 (100%)
o Fertility diagnosis:
o ldiopathic oligozoospermia: 106/106 (100%)
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Intervention(s)/control

Duration of follow-up
Sources of funding
Sample size

Other information

e Hypogonadotropic hypogonadism: 0/106 (0%)*

82 normozoospermic men 26 to 38 years of age were also included to account for possible regression toward the mean
effect, but results from these participants were not extracted

* People with known or demonstrable possible causes for oligozoospermia, were excluded
Tamoxifen + testosterone:

e Tamoxifen citrate, 10mg twice a day for 6 months
o Testosterone undecanoate, 40mg three times a day for 6 months

Placebo:

e Placebo for 6 months, further details not reported

3 months (halfway through treatment) and 6 months (end of treatment)
Not industry funded
N=212 (N=175 completed trial):

e Tamoxifen + testosterone group: n=106 (n=88 completed trial)
e Placebo group: n=106 (n=87 completed trial)

Medians and IQRs were reported but not extracted for the following outcomes, because they are not primary outcomes
and the review is data heavy: functional sperm fraction at 9 months follow-up; total sperm count; sperm concentration.
Data for the outcome seminal volume were only reported for the treatment group and could not be extracted. Pregnancy
rate data at 6 months were not included in data extraction due to later data within the medium-term period (>3 months to
<12 months) being reported (at 9 months)
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It is reported that 18 active treatment recipients and 19 placebo recipients dropped out, but it is not reported at what
point they dropped out, so it is unclear how many participants have data at 3 months for semen parameters outcomes.
Consequently, these results have been extracted using the numbers of participants who completed the trial. Results

were reported in a graph and converted to numerical figures using a web plot digitizer as numerical figures not reported
in text

Study arms
Tamoxifen + testosterone (N = 106)

Placebo (N = 106)

Outcomes

Pregnancy rates

Outcome Tamoxifen + Placebo, N
testosterone, N=88 =287

Spontaneous pregnancy rate at 3 months n=4 n=9

Reported as cumulative number of spontaneous pregnancies after treatment. Study does not report how

these data were collected or how pregnancy was defined. Results converted from graph to numerical
figures

No of events

Spontaneous pregnancy rate at 9 months n = 36 n=11
Reported as cumulative number of spontaneous pregnancies after treatment. Study does not report how
these data were collected or how pregnancy was defined

No of events

Semen parameters

Outcome Tamoxifen + testosterone, N = 88 Placebo, N = 87
Sperm motility rate (%) at 3 months 38.5(15.4) 32.9 (19.9)
Reported as percentage of sperm with progressive motility

Mean (SD)

Higher values are better
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Outcome

Sperm motility rate (%) at 6 months
Reported as percentage of sperm with progressive motility

Mean (SD)
Higher values are better

Critical appraisal with Cochrane RoB v2.0

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations from
the intended interventions
(effect of assignment to
intervention)

Risk-of-bias judgement for
missing outcome data

Tamoxifen + testosterone, N = 88 Placebo, N = 87
41.6 (13.1) 30.7 (15.3)

Answer

Low

(Participants were randomised using numbered cards in closed envelopes.
Information on age of participants not reported separately per group, but other
baseline information does not indicate a problem with the randomisation
process)

Some concerns

(Blinded study using placebo. No information on blinding of people delivering
the intervention or deviations from the intended intervention. Authors report
that 22 participants dropped out because they had a "change of priorities”, but
further information is not given)

Some concerns

(It is reported that 18 active treatment recipients and 19 placebo recipients
dropped out, but it is not reported at what point they dropped out, so it is
unclear how many participants have data at 3 months for semen parameters
outcomes. Results were available for semen parameters outcomes at 6
months and for pregnancy rate for 88 participants (83%) in the active
treatment group and 87 participants (82%) in the placebo group, and available
for sperm morphology using strict criteria for 33 participants (31%) in the
active treatment group and 29 participants (27%) in the placebo group. It is not
clear why amount of data for this outcome is so low. Authors note that
participants dropped out because their sexual problems were not solved, the
participants had a change of priorities, or there were family problems. The
numbers of participants who dropped out for these reasons are equal across
treatment groups.)
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Section

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Amirzargar, 2012

Question

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

Low

(Semen parameters were evaluated using World Health Organization criteria
(sperm morphology evaluated using strict Kruger criteria), by an examiner who
was blinded to treatment received. Some concerns for the outcomes
pregnancy rate because it is not reported how these data were collected or
how pregnancy was defined - it is unclear whether pregnancy rate is defined in
the study as an ultrasound scan that has shown at least one fetal heart beat. It
is unlikely that assessment of the outcome pregnancy rates could have been
influenced by knowledge of the intervention received)

Some concerns

(No prespecified protocol was available. No information about how pregnancy
was defined or measured. No evidence of selective reporting, though reporting
methods through the use of graphs do not provide numerical figures and are
unclear for the outcome pregnancy rate at 3 months)

Some concerns

(Some concerns regarding missing outcome data and a lack of information on
deviations from the intended intervention, selection of the reported result, and
measurement of the outcome pregnancy rates)

Directly applicable

High risk of bias for the outcome sperm morphology using strict criteria, due to
large amount of missing data with no explanation.

Bibliographic Amirzargar, M.A.; Yavangi, M.; Basiri, A.; Moghaddam, S.M.H.; Babbolhavaeji, H.; Amirzargar, N.; Amirzargar, H.;

Reference Moadabshoar, L.; Comparison of recombinant human follicle stimulating hormone (rhFSH), human chorionic gonadotropin
(HCG) and human menopausal gonadotropin (HMG) on semen parameters after varicocelectomy: A randomized clinical trial;
Iranian Journal of Reproductive Medicine; 2012; vol. 10 (no. 5); 441-452

Study details
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Country/ies where
study was carried out

Study type
Study dates
Inclusion criteria

Exclusion criteria

Patient
characteristics

Iran

Randomised controlled trial (RCT)
December 2008 to 2009
People with the following:

Male factor infertility due to varicocele diagnosed by an expert urologist

Infertility clinically defined as failure to conceive after 12 months of unprotected intercourse during which
pregnancy had not been achieved

Spontaneous onset of maturation and normal sexual development

Presence of infertility due to any factor other than varicocele, especially female infertility as diagnosed by an
expert gynecologist

Clinically significant systemic disease

Underlying testis abnormalities

Abnormal reproductive hormone levels

N=113 infertile men with varicocele

Human chorionic gonadotrophin (HCG) group (n=25):

Mean age (SD): 32.4 (5.3) years
Severity of semen abnormalities: not reported
Fertility diagnosis:

o Varicocele: 25/25 (100%)
Hypogonadotropic hypogonadism: 0/25 (0%)*

Human menopausal gonadotrophin (HMG) group (n=21):

Mean age (SD): 32.6 (6.2) years
Severity of semen abnormalities: not reported
Fertility diagnosis:

o Varicocele: 21/21 (100%)

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
[March 2026]

74



FINAL

e Hypogonadotropic hypogonadism: 0/21 (0%)*
Recombinant human follicle-stimulating hormone (rhFSH) group (n=32):

e Mean age (SD): 32.28 (6.6) years
o Severity of semen abnormalities: not reported
o Fertility diagnosis:
o Varicocele: 32/32 (100%)
e Hypogonadotropic hypogonadism: 0/32 (0%)*

No treatment group (n=35):
e Mean age (SD): 31.3 (5.09) years
e Severity of semen abnormalities: not reported
o Fertility diagnosis:
o Varicocele: 35/35 (100%)
e Hypogonadotropic hypogonadism: 0/35 (0%)*

* People with infertility due to any factor other than varicocele were excluded
Intervention(s)/control HCG:

e Intramuscular HCG (Choriomon), 5000 IU weekly for 3 months

HMG:

e Subcutaneous HMG (Merional), 75 IU 3 times a week for 3 months
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rhFSH:

e Subcutaneous rhFSH (Gonal-F), 75 IU 3 times a week for 3 months

No treatment:

e No medical treatment

Participants in all groups had a varicocelectomy prior to medical treatment, which was done by a single surgeon with the
inguinal procedure without microsurgery

Duration of follow-up 5 months (8 to 10 weeks after completion of each period of treatment) for semen parameters; 8 months (a further three
months after the last control examination) for pregnancy rates

Sources of funding Not industry funded

Sample size N=113:
e HCG group: n=25
e HMG group: n=21
e rhFSH group: n=32
e No treatment group: n=35
Other information Results for the 3 treatment groups (HCG, HMG, and rhFSH) were combined into 1 arm in order to compare

gonadotrophin therapy to no treatment

Study arms
Human chorionic gonadotrophin (HCG) (N = 25)

Human menopausal gonadotrophin (HMG) (N = 21)

Recombinant human follicle-stimulating hormone (rhFSH) (N = 32)
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No treatment (N = 35)

Outcomes

Pregnancy rates

Outcome HCG, HMG, or rhFSH, N= No treatment, N = 35
78

Spontaneous or assisted pregnancy rate at 8 months n =40 n=15

Reported as number of pregnancies in female partners. All pregnancies in the

treatment groups were spontaneous, and all in the no treatment group were achieved

through IVF or ICSI. Study does not report how these data were collected or how

pregnancy was defined. Results for 3 treatment groups combined into 1 arm: HCG:

8/25; HMG: 12/21; rhFSH: 20/32

No of events

Spontaneous pregnancy rate at 8 months n =40 N=0

Reported as number of spontaneous pregnancies in female partners. Study does not

report how these data were collected or how pregnancy was defined. Results for 3

treatment groups combined into 1 arm: HCG: 8/25; HMG: 12/21; rhFSH: 20/32

No of events

Semen parameters

Outcome HCG, HMG, or rhFSH, N= No treatment, N = 35
78

Number of participants with sperm concentration >20x10%/ml at 5 months n =238 n=20

Results for 3 treatment groups combined into 1 arm: HCG: 11/25; HMG: 10/21;
rhFESH: 17/32

No of events

Higher values are better
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Outcome HCG, HMG, or rhFSH, N= No treatment, N = 35
78
Number of participants with sperm motility rate >50% at 5 months n=40 n=18

Results for 3 treatment groups combined into 1 arm: HCG: 11/25; HMG: 10/21;
rhFSH: 19/32

No of events

Higher values are better

Critical appraisal with Cochrane RoB v2.0
Section Question Answer

Domain 1: Bias arising from the  Risk of bias judgement for the Some concerns

randomisation process randomisation process (Participants were randomised using "the central method" but no further
information about randomisation or allocation concealment is reported (p442).
Patients were divided into four groups considering the similarity of compound
variables to minimize the effects of confounding factors, and numbers in
groups at follow-up do not reflect a problem with the randomisation process)

Domain 2a: Risk of bias due to Risk of bias for deviations Low

deviations from the intended from the intended (Information about blinding of participants and people delivering the
interventions (effect of interventions (effect of interventions not reported, but due to nature of interventions, participants
assignment to intervention) assignment to intervention) would have been able to tell if they were receiving an active treatment or not.

People delivering the interventions would likely have been able to tell which
treatment each participant was receiving due to the delivery of interventions
(subcutaneous, intramuscular, or no treatment). However, no deviations from
intended interventions reported)

Domain 3. Bias due to missing Risk-of-bias judgement for Low

outcome data missing outcome data (Data were available for nearly all randomised participants. Figure 1 shows
that 2 participants (3%) were excluded from the study prior to randomisation,
however it is narratively reported that these participants discontinued treatment
for various reasons)
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Section Question

Domain 4. Bias in measurement  Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
reported result selection of the reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Overall bias and Directness Risk of bias variation across
outcomes

Aribarg, 1989

Answer

Low

(Semen parameters were evaluated using World Health Organization criteria
using the SQALLC-P sperm analysis system. Some concerns for the outcome
pregnancy rate, because it is not reported how these data were collected or
how pregnancy was defined - it is unclear whether pregnancy rate is defined in
the study as an ultrasound scan that has shown at least one fetal heart beat. It
is unlikely that assessment of the outcome pregnancy rates could have been
influenced by knowledge of the intervention received)

Some concerns

(No prespecified protocol was available. High risk of bias for the pregnancy
rates outcomes because it is unclear from the text whether number of
spontaneous pregnancies are reported for the no treatment group, and
whether number of assisted pregnancies are reported for the treatment groups.
This strengthens the argument that the results for spontaneous pregnancy rate
are implausible because there is a very large risk ratio for a primary outcome in
a small study. Additionally, it is reported that further pregnancies occurred
spontaneously or with the aid of ART after the 6 month observation period after
treatment, but these data are not reported. No information about how the
reported pregnancy rate was defined or measured)

Low
(Very minor concerns regarding lack of prespecified protocol)

Directly applicable

High risk of bias for the pregnancy rates outcomes due to selection of the
reported result and lack of information on measurement of the outcome

Bibliographic Aribarg, A.; Comhaire, F.; Mateo-de-Acosta, O.; Padron, R.S.; Mas, J.; Andolsek-Jeras, L.; Ograjensek, Z.; Coutinho, E.;
Reference Ratnam, S.S.; Wong, P.C.; Resch, B.; Szollosi, J.; Hazelden, C.; Hargreave, T.B.; Farley, T.M.M.; Rowe, P.J.; Mesterolone
and idiopathic male infertility: A double-blind study; International Journal of Andrology; 1989; vol. 12 (no. 4); 254-264
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Study details

Country/ies where Not reported
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported
Inclusion criteria Infertile couples with infertility 212 months, in whom:

e The male partner had primary idiopathic testicular failure (i .e. no aetiological factors and sperm concentration
<20 x10%ml in the best of two semen analyses), OR any sperm abnormality not accompanied by any aetiological
factors

e The female partner had no demonstrable cause of infertility (i.e. normal menstrual pattern, regular ovulation,
normal prolactin levels, bilateral patent tubes determined by laparoscopy or hysterosalpinography, and no pelvic
adhesions or evidence of endometriosis), OR was under successful treatment for a minor endocrine problem
(e.g. anovulation with regular cycles, oligomenorrhoea, hyperprolactinaemia, or hypothyroidism)

Exclusion criteria Not reported

Patient N=157 infertile couples (N=248 originally recruited but n=91 couples later found not to meet inclusion criteria).
characteristics

Mesterolone (75mg) group (n=54):

e Mean age (SD): 31.4 (5.2) years
e Severity of semen abnormalities:
o Non-azoospermic: 54/54 (100%)*
o Fertility diagnosis: not reported*®
e Hypogonadotropic hypogonadism: 0/54***

Mesterolone (150mg) group (n=50):

e Mean age (SD): 31.0 (4.9) years
e Severity of semen abnormalities:

o Non-azoospermic: 50/50 (100%)*
o Fertility diagnosis: not reported*®
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Intervention(s)/control

e Hypogonadotropic hypogonadism: 0/50 (0%)***

Placebo group (n=53):

e Mean age (SD): 29.9 (5.1) years
e Severity of semen abnormalities:
o Non-azoospermic: 53/53 (100%)*
o Fertility diagnosis: not reported*®
e Hypogonadotropic hypogonadism: 0/53 (0%)***

* All participants had idiopathic oligozoospermia or idiopathic low sperm motility

** All participants had idiopathic testicular failure or semen abnormalities without aetiological reasons, but it is not
reported how many participants have either of these diagnoses

*** People with aetiological factors associated with their testicular failure or their sperm abnormalities were excluded
Mesterolone (75mg):

e Mesterolone (17P-hydroxy-la-methyl-5a-androstan-3-one), 25mg taken 3 times a day for 6 months
(corresponding to daily doses of 75mg)

Mesterolone (150mg):

e Mesterolone (17P-hydroxy-la-methyl-5a-androstan-3-one), 50mg taken 3 times a day for 6 months
(corresponding to daily doses of 150mg)

Placebo:

e Placebo, packaged identically for 6 months
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Duration of follow-up 12 months
Sources of funding Not reported
Sample size N=157 (N=248 originally recruited):

e Mesterolone (75mg) group: n=54
e Mesterolone (150mg) group: n=50
o Placebo group: n=53

Other information Results for the 2 treatment groups (mesterolone 75mg, and mesterolone 150mg) were combined into 1 arm in order to
compare androgens to placebo.

Data for the following semen parameters outcomes could not be extracted because of insufficient presentation of results
(only changes in levels from baseline are reported and no measure of deviation or additional statistics reported): sperm
motility, sperm viability, sperm morphology, and sperm concentration. Study also reported the number of viable
pregnancies, but this was reported for all participants included in the study, including those later found not eligible for
inclusion. Data from participants who were eligible for inclusion were not reported separately and therefore could not be
extracted.

Study arms
Mesterolone (75mg) (N = 54)

Mesterolone (150mg) (N = 50)

Placebo (N = 53)

Outcomes

Pregnancy rates

Outcome Mesterolone (at 75mg or 150mg), Placebo, N =43
N =82

Pregnancy rates at 3 months n=15 n=5

Reported in study as occurrence of pregnancy. Study does not report how these data were
collected or how pregnancy was defined
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Outcome

No of events

Critical appraisal with Cochrane RoB v2.0

Section

Question

Domain 1: Bias arising from the  Risk of bias judgement for the

randomisation process

randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations
deviations from the intended from the intended

interventions (effect of

interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for

outcome data

missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for

of the outcome

measurement of the outcome

Mesterolone (at 75mg or 150mg), Placebo, N =43
N =82

Answer

Low

(Randomisation was done using consecutive subject numbering which
corresponded to the medication received. Knowledge of numbering and
therefore treatment allocation were known only by a data co-ordinating centre.
Baseline patrticipant characteristics do not suggest a problem with
randomisation)

Low
(Double-blind study using placebo. Intention to treat analysis was used)

Some concerns

(32/157 participants (20%) dropped out or were lost to follow-up (17 were lost
to follow-up and 15 discontinued the study). Authors report participants who
discontinued did so for personal or medical reasons, and the majority of these
were due to dissatisfaction with the therapy offered or non-adherence to the
treatment schedule. It's reported that 3 participants discontinued due to
adverse events (severe abdominal pain and discomfort, frequent headaches
and dizziness, or severe exanthema), but it is not reported whether these
participants were part of the group who were eligible for the study according to
the inclusion criteria. Overall there was not a significant difference between the
number of participants who were lost to follow-up or who discontinued between
each group.)

Some concerns
(No information reported on how data were collected for the outcome
pregnancy rates or how pregnancy was defined - it is unclear whether
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Section

Question

Domain 5. Bias in selection of the Risk-of-bias judgement for

reported result

Overall bias and Directness

Overall bias and Directness

selection of the reported result

Risk of bias judgement

Overall Directness

Answer

pregnancy rate is defined in the study as an ultrasound scan that has shown at
least one fetal heart beat. Double-blind study, so it is unlikely that assessment
of the outcome could have been influenced by knowledge of the intervention
received)

Some concerns

(No prespecified protocol was available. No information about how pregnancy
was defined or measured. No evidence of selective reporting, though semen
parameters outcomes could not be extracted due to insufficient presentation of
results)

Some concerns
(Some concerns due to missing outcome data and lack of information on
measurement of the outcome and selection of the reported result)

Directly applicable

Overall bias and Directness Risk of bias variation across  None
outcomes
Babak, 2018
Bibliographic Babak, J.; Behruz, F.; Mohammadreza, Y.; Morteza, F.-K.; The Effect of Human Chorionic Gonadotropin Therapy on Semen
Reference Parameters and Pregnancy Rate after Varicocelectomy; Current Urology; 2018; vol. 11 (no. 2); 92-96
Study details
Country/ies where Iran
study was carried out
Study type Randomised controlled trial (RCT)
Study dates July 2012 to August 2014
Inclusion criteria Infertile people with varicocele and an abnormal semen analysis. Infertility was defined as: failure to achieve a clinical

pregnancy after 12 months or more of regular unprotected sexual intercourse
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Exclusion criteria o Infertility for any other reason other than varicocele (for example history of cryptorchidism, endocrinopathy,
testicular failure or ejaculatory dysfunction and patient history of testicular sperm extraction)
e Gynaecological problems in the participants' partners
Patient N=188 infertile people with varicocele and abnormal semen analysis (N=193 randomised but data for n=15 participants
characteristics who did not complete study not reported)

Human chorionic gonadotrophin (HCG) group (n=91; n=94 initially randomised):

Mean age (SD): 29.91 (2.67) years
Severity of semen abnormalities: not reported
Fertility diagnosis:

o Varicocele: 91/91 (100%)
Hypogonadotropic hypogonadism: 0/91 (0%)*

No treatment (n=97; n=99 initially randomised):

* Participants with infertility due to any reason other than varicocele were excluded

Intervention(s)/control HCG:

Mean age (SD): 32.79 (3.12) years
Severity of semen abnormalities: not reported
Fertility diagnosis:

o Varicocele: 97/97 (100%)
Hypogonadotropic hypogonadism: 0/97 (0%)*

HCG, 5000 IU administered intramuscularly every week for 3 consecutive months

No treatment:
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Participants in both groups had an open inguinal varicocelectomy prior to medical treatment
Duration of follow-up 6 months for semen parameters outcomes, 2 years for pregnancy rates
Sources of funding Not reported

Sample size N=188 (193 participants randomised):

e HCG: n=91 (n=94 initially randomised)
e No treatment: n=97 (n=99 initially randomised)

Other information None

Study arms
Human chorionic gonadotrophin (HCG) (N = 91)

No treatment (N = 97)

Outcomes

Pregnancy rates

Outcome Human chorionic gonadotrophin (HCG), N No treatment, N =
=91 97

Pregnancy rates at 2 years n =56 n=22

Study does not report how pregnancy was defined; pregnancy reported by

participants

No of events

Semen parameters

Outcome Human chorionic gonadotrophin (HCG), No treatment, N =97
N =91

Sperm concentration (x10%/ml) at 6 months 22.2 (4.7) 22.8 (2.6)

Mean (SD)
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Outcome

Higher values are better

Sperm motility rate (%) at 6 months

Mean (SD)

Higher values are better

Critical appraisal with Cochrane RoB 2.0

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations from
the intended interventions
(effect of assignment to
intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Human chorionic gonadotrophin (HCG), No treatment, N =97
N=91

56.3 (5.1) 60.1 (7.4)

Answer

Some concerns

(Block randomisation was used but no further information is given about
randomisation process or allocation concealment. Percentage of participants
with grade Il varicocele higher in HCG group that no treatment group, but
imbalances compatible with chance)

Low

(No information on blinding of participants or people providing intervention,
however nature of interventions mean they likely knew which treatment was
received. However, all participants received their allocated interventions)

Low

(Only 5 participants dropped out of the study: 3 participants in the HCG group
(2 participants lost to follow-up due to poor compliance; 1 participant
discontinued the intervention) and 2 participants in the no treatment group (1
participant lost to follow-up due to poor compliance; 1 participant discontinued
the intervention))

Some concerns

(Pregnancy outcomes reported by participants over the phone. Criteria for
clinical pregnancy rate not reported in study. Outcome assessors
(participants) were likely aware of intervention received but it is unlikely that
knowledge of intervention received would influence reporting of pregnancy
rates)
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Section Question Answer

Domain 5. Bias in selection of the Risk-of-bias judgement for Some concerns

reported result selection of the reported result (No prespecified protocol available. No information about how pregnancy was
defined.)

Overall bias and Directness Risk of bias judgement Some concerns

(Some concerns due to lack of information about the randomisation process,
measurement of the outcomes and prespecified protocol)

Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across None
outcomes

Baccetti, 2004

Bibliographic Baccetti, B.; Piomboni, P.; Bruni, E.; Capitani, S.; Gambera, L.; Moretti, E.; Sterzik, K.; Strehler, E.; Effect of follicle-
Reference stimulating hormone on sperm quality and pregnancy rate; Asian Journal of Andrology; 2004; vol. 6 (no. 2); 133-137

Study details

Country/ies where Germany

study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported

Inclusion criteria Couples with idiopathic male factor infertility as indicated by combined gynaecological and andrological examinations,

meeting the following criteria for the female partners:

e No health or fertility problems
e No untreatable hormonal irregularities

And the following criteria in the male partners:

e Normal or low baseline endocrine parameters, including plasma concentrations of FSH, LH, prolactin, 17-
estradiol and testosterone
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o No causes of infertility detected by physical examinations, such as reduced testicular size, varicocele, or

cryptorchidism

e Absence of urinogenital tract infection or inflammation
e Unremarkable medical history
e Oligo- and/or astheno-zoospermia according to WHO criteria
o Failure in at least two IVF or IUI treatment cycles
Exclusion criteria Participants with plasma concentrations of FSH above 12 mUI/mL
Patient N=44 men with idiopathic male factor infertility:

characteristics
e Mean age (range): Not reported (28-45 years)
e Severity of semen abnormalities:
o Non-azoospermic: 44/44 (100%)
o Fertility diagnosis:
o ldiopathic oligo- and/or astheno-zoospermia: 44/44 (100%)
e Hypogonadotropic hypogonadism: 0/44 (0%)*

Participant characteristics not reported separately for each group

*Patients had no known causes of infertility
Intervention(s)/control Follicle stimulating hormone (FSH):

e FSH, 150 IU/day delivered subcutaneously for 12 weeks
No treatment:

* No treatment given
Duration of follow-up 3 months ("after FSH treatment")

Sources of funding Not industry funded
Sample size N=44:

e FSH: n=24
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¢ No treatment: n=20

Other information Semen parameters outcomes could not be extracted due to insufficient presentation of results: mean and P values are
reported for the FSH group but only mean values were reported for the no treatment group.

Clinical pregnancy rate is reported in the study as a percentage, so the number of events for the pregnancy rates
outcome was therefore converted from percentages to numerical values

Study arms
Follicle stimulating hormone (FSH) (N = 24)

No treatment (N = 20)

Outcomes

Pregnancy rates

Outcome Follicle stimulating No treatment,
hormone (FSH), N = 24 N=20

Assisted pregnancy rate at 3 months n=8 n=4

Reported in study as clinical pregnancy rate after ICSI, determined by ultrasound evidence of a

foetal sac 6 weeks after embryo transfer. Data reported as percentages and converted to numerical

figures

No of events

Critical appraisal with Cochrane RoB 2.0

Section Question Answer

Domain 1: Bias arising from the Risk of bias judgement for the =~ Some concerns

randomisation process randomisation process (No information reported on randomisation process or allocation

concealment. FSH group is slightly larger than no treatment group, but
difference is not beyond that compatible with chance)
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Section

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of assignment
to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement of
the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Cakan, 2009
Bibliographic
Reference
446-51
Study details
Country/ies where Turkey

study was carried out

Question

Risk of bias for deviations from
the intended interventions (effect
of assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

High

(No information reported on blinding of participants or people delivering
the intervention, though nature of interventions means it is likely they were
aware. No information reported on deviations from the intended
intervention, or on analysis used.)

Low
(Data available for all included participants)

Low

(Clinical pregnancy was determined using ultrasound. No information
reported on who the outcome assessors were or whether they were
blinded, but method of assessing the outcome means data likely could not
have been influenced by knowledge of intervention received)

Some concerns

(No prespecified protocol available.)

High

(High risk of bias due to lack of information on deviations from the
intended interventions and the randomisation process. Some concerns
regarding lack of prespecified protocol available)

Directly applicable
None

Cakan, Murat; Aldemir, Mustafa; Topcuoglu, Murat; Altug, Ugur; Role of testosterone/estradiol ratio in predicting the efficacy
of tamoxifen citrate treatment in idiopathic oligoasthenoteratozoospermic men.; Urologia internationalis; 2009; vol. 83 (no. 4);
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Study type
Study dates
Inclusion criteria

Exclusion criteria

Patient
characteristics

Randomised controlled trial (RCT)
June 2001 to January 2006

Men with idiopathic oligoasthenoteratozoospermia 22-year history of infertility with their current partner, who partners

either:

e Had no pathology to cause infertility, OR
e Had been treated for infertility

Known or demonstrable causes of oligoasthenoteratozoospermia (clinical or subclinical varicocele, hormonal disorder,
infection, stress, epididymopathy, autoimmunity, environmental factors, or on any medications for 23 months before the

beginning of the study)
N=127* men with idiopathic oligoasthenoteratozoospermia

Tamoxifen citrate group (n=103):

e Mean age (SD): 27.3 (4.9) years
e Severity of semen abnormalities:
o Non-azoospermic: 103/103 (100%)
o Fertility diagnosis:
o ldiopathic oligoasthenoteratozoospermia: 103/103 (100%)
e Hypogonadotropic hypogonadism: 0/103 (0%)**

No treatment group (n=25):

Mean age (SD): 26.8 (5.0) years
Severity of semen abnormalities:
o Non-azoospermic: 25/25 (100%)
Fertility diagnosis:
o ldiopathic oligoasthenoteratozoospermia: 25/ 25 (100%)
Hypogonadotropic hypogonadism: 0/25 (0%)**
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* Total number of participants reported throughout the study does not match the total of the numbers reported in each
group

** People with known or demonstrable causes of infertility, including hormonal disorders, were excluded
Intervention(s)/control In the first study period, participants were randomised to tamoxifen or no treatment:

Tamoxifen citrate:

o Tamoxifen citrate, 10mg taken orally twice a day for 25 days every month for 3 months
No treatment:

* No treatment given

In the second study period, participants with a normal testosterone/estradiol (T/E2) ratio continued to receive tamoxifen,
while participants with low T/E2 ratios were randomised either to continue with tamoxifen alone as well, or to tamoxifen
with additional anastrozole. Only data from the first study phase were extracted

Duration of follow-up 3 months
Sources of funding Not reported
Sample size First study phase: N=127*:

e Tamoxifen citrate: n=103
e No treatment: n=25

*Total number of participants reported throughout the study does not match the total of the numbers reported in each
group
Other information Means and ranges were reported but not extracted for the outcome sperm concentration, because it is not a primary

outcome and the review is data heavy. Data also reported for follicle-stimulating hormone (FSH), however these data not
extracted as unlikely to be useful for decision-making.

Pregnancy rate is reported in the study as a percentage, so the number of events was therefore converted from
percentages
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Study arms
Tamoxifen citrate (N =103)

No treatment (N = 25)

Outcomes

Pregnancy rates

Outcome Tamoxifen citrate, N = 103 No treatment, N = 25
Pregnancy rate at 3 months n=11 n=0

Reported as number of partners of participants who were pregnant. Study
does not report how these data were collected or how pregnancy was
defined

No of events

Hormone parameters

Outcome Tamoxifen citrate, N = 103 No treatment, N = 25
Testosterone (ng/dl) at 3 months 495.7 (26.1) 407.5 (19.4)
Mean (SD)

Higher values are better
Oestradiol (pg/ml) at 3 months 46.8 (9.3) 29.9 (7.1)

Mean (SD)

Lower values are better

Semen parameters
Outcome Tamoxifen citrate, , N =103 No treatment, , N = 25

Sperm motility rate (%) at 3 months 37.4 (18.9) 29.6 (15.1)
Reported in study as sperm motility rate (A+B, %)

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
[March 2026] 94



FINAL

Outcome Tamoxifen citrate, , N =103 No treatment, , N = 25

Mean (SD)

Higher values are better

Critical appraisal with Cochrane RoB 2.0
Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to  Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Answer

High

(No information reported on randomisation process or allocation concealment.
Large difference in numbers between groups in the first study period indicate a
problem with the randomisation process. It is likely this difference was
deliberate to enable larger study groups in the second study period, however
this is not explained in the study. Some concerns relating to outcomes reported
for the second study period due to lack of information about the randomisation
process, but numbers between groups are even. However, no information
reported regarding differences between patient characteristics at baseline)

Low

(Single-blind study; participants were aware of the interventions received. No
information on blinding of people providing intervention, but nature of
interventions mean they likely knew which treatment was received. However, it
is reported that no drug-related serious side effect requiring cessation of
medical treatment was observed in the treatment groups, and figure 1 indicates
no deviations from the intended interventions)

Low
(Outcome data available for all included participants)

Low

(Semen parameters were evaluated using World Health Organization criteria
(sperm motility) or Kruger strict criteria (sperm morphology) by an examiner
who was blinded to treatment received. Testosterone and oestradiol were
measured using chemiluminescent immunometric assay. Some concerns for
the outcome pregnancy rate, because it is not reported how these data were
collected or how pregnancy was defined - it is unclear whether pregnancy rate
is defined in the study as an ultrasound scan that has shown at least one fetal
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Section Question

Domain 5. Bias in selection of the Risk-of-bias judgement for

Answer

heart beat. It is unlikely that assessment of the outcome pregnancy rates could
have been influenced by knowledge of the intervention received)

Some concerns

reported result selection of the reported (No prespecified protocol was available. No information about how pregnancy
result was defined or measured)

Overall bias and Directness Risk of bias judgement Some concerns
(Although there is a high risk of bias arising from the randomisation process
due to imbalances in numbers between groups, it is likely this difference was
deliberate to enable larger study groups in the second study period.
Additionally, some minor concerns regarding selection of the reported result,
but low risk of bias for all other domains. Some concerns regarding lack of
information on measurement of the outcome pregnancy rates)

Overall bias and Directness Overall Directness Directly applicable

Overall bias and Directness Risk of bias variation across None

outcomes

Cavallini, 2013

Bibliographic Cavallini, G.; Biagiotti, G.; Bolzon, E.; Multivariate analysis to predict letrozole efficacy in improving sperm count of non-

Reference obstructive azoospermic and cryptozoospermic patients: A pilot study; Asian Journal of Andrology; 2013; vol. 15 (no. 6); 806-

811

Study details

Country/ies where Italy

study was carried out

Study type Randomised controlled trial (RCT)

Study dates January 2010 to March 2012

Inclusion criteria People with normal sperm appearance, consistency, liquefaction, volume, and pH and no chromosomal aberrations, and

either of the following:
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Exclusion criteria o

Non-obstructive azoospermia (defined as the absence of sperm in the pellets of 2 centrifuged (300g for 15 min)
semen samples collected 7-30 days apart) yielding no spermatozoa with fine needle aspiration, OR
Cryptozoospermia (defined as the presence of sperm in the pellet (but not in the ejaculate) of 21 semen sample
out of the 2 collected, i.e. with a sperm concentration <10® mi™") with testosterone/estradiol ratio <10

Seminal white blood cell concentration >10° ml and/or a positive seminal cultural analysis or positive urethral
swab chlamydia test

Drug, tobacco, or alcohol abuse

Ongoing medical treatment (gonadotrophins, anabolic steroids, cancer chemotherapy, non-steroidal anti-
inflammatory drugs)

Previous cancer radiotherapy or chemotherapy

Palpable varicocele

X-ray exposure in the previous 8 months

Y chromosome microdeletion

Karyotype alterations (such as Klinefelter syndrome)

Patient N=45 people with non-obstructive azoospermia or cryptozoospermia (N=52 randomised but data for n=7 participants
characteristics who did not complete study not reported)

Letrozole group (n=22; n=26 initially randomised)*:

Mean age (SD): 44 (not reported; range: 37-52) years
Severity of semen abnormalities:
o Azoospermia (non-obstructive): 6/22 (27%)
o Non-azoospermia: 16/22 (73%)
Fertility diagnosis:
o Previous bilateral cryptorchidism: 3/22 (14%)
o Previous unilateral cryptorchidism: 5/22 (23%)
o ldiopathic a- or crypto-zoospermia: 14/22 (64 %)
Hypogonadotropic hypogonadism: Not reported

Placebo group (n=24; n=26 initially randomised)**:

Mean age (SD): 45 (not reported; range: 38-53) years
Severity of semen abnormalities:
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Intervention(s)/control

Duration of follow-up
Sources of funding
Sample size

Other information

o Azoospermia (non-obstructive): 5/24 (21%)
o Non-azoospermia: 19/24 (79%)
o Fertility diagnosis:
o Previous bilateral cryptorchidism: 4/24 (17%)
o Previous unilateral cryptorchidism: 5/24 (21%)
o ldiopathic a- or crypto-zoospermia: 15/24 (63%)
e Hypogonadotropic hypogonadism: Not reported

* Data for only n=21 participants reported at baseline

** Data for only n=22 participants reported at baseline
Letrozole:

e Letrozole, 2.5mg once a day for 6 months
Placebo:

e Starch, 100mg once a day for 6 months

6 months
Not reported
N=45 (N=52 randomised):

e Letrozole group: n=22 (n=26 initially randomised)
e Placebo group: n=24 (n=26 initially randomised)

Medians and IQRs were reported but not extracted for the following outcomes, because they are not primary outcomes
and the review is data heavy: sperm concentration (no. of spermatozoa); progressive motile sperm (%); typical forms
using strict criteria (%); testosterone; oestradiol

Data also reported for luteinizing hormone (LH), follicle-stimulating hormone (FSH), and prolactin, however these data
not extracted as unlikely to be useful for decision-making.

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
[March 2026] 98



FINAL

Study arms
Letrozole (N = 22)

Placebo (N = 24)

Outcomes
Pregnancy rates

Outcome

Spontaneous pregnancy rate at 6 months
Reported as number of natural pregnancies. Study does not report how these data were collected or how

pregnancy was defined

No of events

Critical appraisal with Cochrane RoB 2.0

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations
from the intended
interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Letrozole,, N= Placebo,, N =
22 24

n=0 n=0

Answer

Low

(Randomisation using random number tables and blindness for drug delivery
ensured using colour-coded boxes. Minor baseline differences are compatible
with chance)

Low

(Double-blind study using placebo. All study personnel and participants were
blinded to the treatment assignment for the duration of the study: nurses were
blinded to the delivery of the boxes containing treatments, and the biologists
performing seminal examinations were blinded by assigning each sample with
a code number. The review board had access to the unblinded data in case
they needed to alert physicians as a result of major side effects, but this was
not necessary. Trial authors used a modified intention-to-treat analysis
excluding participants with missing outcome data, to improve the robustness of
the analysis)

Some concerns
(Four patients (15%) dropped out of the letrozole group due to side effects
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Section

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Comhaire, 1995

Question

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

(loss of libido: n=2; hair loss: n=1; cutaneous rash: n=1), and 2 patients (9%)
were excluded from the placebo group after randomisation because of protocol
violations, though these are not detailed. The reasons for dropping out of the
active treatment group were linked to side effects, however these are unlikely
to be related to the outcome pregnancy rates)

Some concerns

(It is not reported how data for the outcome pregnancy rates were collected or
how pregnancy was defined - it is unclear whether pregnancy rate is defined in
the study as an ultrasound scan that has shown at least one fetal heart beat.
However, all participants and personnel involved in the trial were blinded)

Some concerns
(No prespecified protocol was available. No information about how pregnancy
was defined or measured)

Some concerns
(Some concerns regarding missing outcome data and lack of information on
measurement of the outcome and selection of the reported result)

Directly applicable
None

Bibliographic Combhaire, F; Schoonjans, F; Abdelmassih, R; Gordts, S; Campo, R; Dhont, M; Milingos, S; Gerris, J; Does treatment with
Reference testosterone undecanoate improve the in-vitro fertilizing capacity of spermatozoa in patients with idiopathic testicular failure?
(results of a double blind study).; Human reproduction (Oxford, England); 1995; vol. 10 (no. 10); 2600-2

Study details

Country/ies where Not reported

study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported
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Inclusion criteria

Exclusion criteria

Patient
characteristics

Couples with primary infertility of 212 months who:

e Had no pathology in the female partner which could interfere with the ability of oocytes to be fertilized in vitro
e Had undergone 21 IVF treatment which had failed to result in pregnancy because of a low fertilization rate and

<1/3 mature oocytes fertilized
e Had abnormal semen quality in the male partner (i.e. oligo-and/or astheno-and/or teratozoospermia as defined by

the WHO)

Not reported

N=64 infertile couples (N=75 initially randomised but n=11 participants who breached the protocol or who did not take
the capsule for 3 months were excluded from analysis)

Testosterone undecanoate group (n=30):

e Mean age (SD): not reported. Female partner age (SD): 31 (3.4) years
e Severity of semen abnormalities:
o Non-azoospermia: 30/30 (100%)
o Fertility diagnosis:
o Oligo- and/or astheno- and/or terato-zoospermia (cause not reported): 30/30 (100%)
e Hypogonadotropic hypogonadism: Not reported

Placebo group (n=34):

e Mean age (SD): not reported. Female partner age (SD): 30.4 (3.2) years
e Severity of semen abnormalities:
o Non-azoospermia: 34/34 (100%)
o Fertility diagnosis:
o Oligo- and/or astheno- and/or terato-zoospermia (cause not reported): 34/34 (100%)
e Hypogonadotropic hypogonadism: Not reported
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Intervention(s)/control Testosterone undecanoate:

Duration of follow-up
Sources of funding
Sample size

Other information

Study arms

o Testosterone undecanoate (Andriol), 40mg capsules 3 times a day (for a total of 120mg per day) for 3 months
Placebo:
o Identically packaged placebo, 3 times a day for 3 months

After 3 months of capsule intake, participants in both groups underwent repeat IVF treatment using the same clinical and
laboratory techniques as during the first attempt

3 months
Industry funded
N=64 (N=75 initially randomised):

o Testosterone undecanoate group: n=30
e Placebo group: n=34

Clinical pregnancy rate is reported in the study as a percentage, so the number of events for the pregnancy rates
outcome was therefore converted from percentages to numerical values.

Two participants had spontaneous pregnancies but it is not reported which group these participants were in because
they were excluded from the analysis for breaching the protocol (further information is not reported).

Data for the following semen parameters outcomes could not be extracted because of insufficient presentation of results
(only mean levels at follow-up are reported and no measure of deviation or additional statistics reported): sperm
concentration, grade A sperm motility, grade B sperm motility

Testosterone undecanoate (N = 30)

Placebo (N = 34)

Outcomes
Pregnancy rates
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Outcome

Assisted pregnancy rates at 3 months
Reported in study as couples with fertilisation and subsequent pregnancy after IVF. Fertilisation was

defined as the occurrence of 2 pronuclei, and pregnancy was documented by echography. Data reported as
percentages and converted to numerical figures

No of events

Critical appraisal with Cochrane RoB 2.0

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations
from the intended
interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Testosterone Placebo, N
undecanoate,, N=30 =34
n=>5 n=11

Answer

Some concerns

(No information reported on the randomisation process or allocation
concealment. Participants characteristics at baseline do not suggest a
difference between groups, but important characteristics such as age of the
male participants are not reported so this cannot be assessed)

High

(Double blind trial using placebo. 5/75 couples (7%) who were initially included
and randomised were excluded from data analysis because they took their
assigned intervention for <3 months; reasons for discontinuation or which
group these participants were assigned to are not reported. The number of
events for the outcome pregnancy rates is low enough that this could have had
a substantial impact on the result)

Low
(Data were available for all participants that were not excluded for treatment
discontinuation or protocol breaches)

Low
(Double blind trial. Pregnancy was confirmed in the study using echography)

Some concerns
(No prespecified protocol available. No semen parameters outcomes could not
be extracted because of insufficient presentation of results (only levels at
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Section

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Crottaz, 1992

Question Answer
follow-up are reported and no measure of deviation or additional statistics
reported).)

Risk of bias judgement High

(High risk of bias due to deviations from the intended interventions. Some
concerns related to lack of information about randomisation and bias in the
selection of the reported result)

Overall Directness Directly applicable

Risk of bias variation across None
outcomes

Bibliographic Crottaz, B.; Senn, A.; Reymond, M.J.; Rey, F.; Germond, M.; Gomez, F.; Follicle-stimulating hormone bioactivity in idiopathic
Reference normogonadotropic oligoasthenozoospermia: Double-blind trial with gonadotropin-releasing hormone; Fertility and Sterility;
1992; vol. 57 (no. 5); 1034-1043

Study details

Country/ies where Switzerland

study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported

Inclusion criteria Infertile men with idiopathic normogonadotropic oligoasthenozoospermia as the sole etiology of couple infertility:

Idiopathic infertility was defined as absence of the following:

History of undescended testes, testicular inflammatory disease, torsion, cancer, or trauma, or exposure to
potential testicular noxes

Presence of a varicocele
Recent allergic, acute, febrile, or chronic debilitating diseases
Ocecult prostatic infection (verified by a normal exfoliative cytology after prostatic massage)
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e Leydig cell dysfunction or androgen insensitivity (verified by normal testosterone values and normal clinical
androgenization)
e Abnormal basal prolactin

Oligoasthenozoospermia was defined as:
e <50% spermatozoa with progressive linear motility

e <40 X 10°® motile spermatozoa per ejaculate in 23 consecutive analyses =1-month apart before entering the study

Normogonadotropic was defined as having both basal and GnRH-stimulated (0.1 mg as IV bolus) plasma luteinizing
hormone and follicle-stimulating hormone, measured by radioimmunoassay within reference normal values

N.B.: despite inclusion criteria, 1 participant with azoospermia was included in the study

Exclusion criteria Not reported
Patient N=28 men with idiopathic normogonadotropic oligoasthenozoospermia (N=39 randomised but data for n=11 participants
characteristics who did not complete study not reported)

Gonadotrophin-releasing hormone (GnRH) group (n=14; number initially randomised not reported):

Mean age (SD): 31.7 (1.0) years
Severity of semen abnormalities:
o Azoospermia: 1/14 (7%)
o Non-azoospermia: 13/14 (93%)
Fertility diagnosis:
o ldiopathic normogonadotropic oligoasthenozoospermia: 14/14 (100%)
e Hypogonadotropic hypogonadism: 0/14 (0%)*

Placebo group (n=14; number initially randomised not reported):

e Mean age (SD): 32.9 (1.1) years
e Severity of semen abnormalities:
o Non-azoospermia: 14/14 (100%)

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
[March 2026] 105



FINAL

o Fertility diagnosis:
o ldiopathic normogonadotropic oligoasthenozoospermia: 14/14 (100%)
e Hypogonadotropic hypogonadism: 0/14 (0%)*

* Participants were all normogonadotropic

Intervention(s)/control GnRH:

e GnRH, 0.2mg self-administered using a nasal spray (0.1 mL per puff) every 2 hours from 8:00AM to 8:00PM for 3
months

Placebo:

e Placebo, self-administered using a nasal spray (0.1 mL per puff) every 2 hours from 8:00AM to 8:00PM for 3
months

After the first 3-month phase whereby participants were randomised to the treatments above, participants went 1 month
without treatment, and then participants in both initial groups underwent a 3-month period of open GnRH treatment. Only
data from the first study phase are extracted because the second phase is non-comparative

Duration of follow-up 1, 2, and 3 months
Sources of funding Industry funded
Sample size N=28 (N=39 randomised)

e GnRH group: n=14 (number initially randomised not reported)
e Placebo group: n=14 (number initially randomised not reported)

Other information Results for the semen parameters outcomes were reported in graphs and converted using a web plot digitizer as
numerical figures not reported in text. Means and SEs were reported for these outcomes and converted to SDs during
data extraction

Semen parameters data at 1 and 2 months were not included in data extraction due to later data within the short-term
period (<3 months) being reported (at 3 months
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Data also reported for immunoreactive luteinizing hormone (LH), immunoreactive follicle-stimulating hormone (FSH) and
bioactive FSH, however these data not extracted as unlikely to be useful for decision-making.

Study arms
Gonadotrophin-releasing hormone (GnRH) (N = 14)

Placebo (N = 14)

Outcomes

Pregnancy rates

Outcome Gonadotrophin-releasing hormone Placebo, N =
(GnRH), N =14 14

Pregnancy rate at 3 months n=0 n=3

Reported as pregnancies during the double-blind study period. Study does not report how

these data were collected or how pregnancy was defined

No of events

Semen parameters

Outcome Gonadotrophin-releasing hormone Placebo, N
(GnRH), N = 14 =14

Total motile sperm count (x10°) at 3 months 28.7 (56.1) 11.6 (10.9)

Results converted from graph to numerical figures; SEs converted to SDs during data

extraction. GnRH SE: 15; placebo SE: 2.9

Mean (SD)

Higher values are better

Sperm concentration (x10%/ml) at 3 months 30.8 (46) 8.9 (7.9)

Results converted from graph to numerical figures; SEs converted to SDs during data
extraction. GhnRH SE: 12.3; placebo SE: 2.1
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Outcome

Mean (SD)

Higher values are better
Total sperm count (x10°) at 3 months

Gonadotrophin-releasing hormone Placebo, N
(GnRH), N =14 =14

133.4 (163.5) 36.1 (31.8)

Reported in study as total number of spermatozoa. Results converted from graph to
numerical figures; SEs converted to SDs during data extraction. GnRH SE: 43.7; placebo

SE: 8.5
Mean (SD)

Higher values are better

Miscarriage rates
Outcome

Miscarriage rate at 3 months

Gonadotrophin-releasing hormone Placebo, N
(GnRH), N =14 =14

n=0 n=1

Reported in study as spontaneous abortion of pregnancy during the double-blind study

period

No of events

Critical appraisal with the Cochrane RoB 2.0
Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations

deviations from the intended from the intended

Answer

Low

(No information reported on randomisation process. Interventions were
prepared by the manufacturer and the code was not opened until the end of
study, so allocation sequence likely concealed. Differences at baseline do not
suggest a problem with the randomisation process)

Some concerns
(Double-blind trial using placebo. Some concerns regarding lack of information
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Section

interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Question

interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

on analysis used, though this is unlikely to have a substantial impact due to
failure to analyse participants in the group they were assigned to, as the open
trial phase after the initial blinded study phase meant all participants then
received GnRH.)

Some concerns

(11/39 participants (28%) dropped out of the study dropped out of the study
due to difficulties in compliance. Further information about issues with
compliance are not given; it is possible the compliance issues causing
missingness in the outcome could therefore be influenced by its true value. It is
unclear if missing outcome data are balanced between groups because
number of participants initially randomised is not reported, however number of
participants in each group at follow-up indicate dop-outs were balanced across
groups)

Low

(Semen parameters were evaluated using World Health Organization criteria.
Some concerns for the outcome pregnancy rates: it is not reported how
pregnancy rates data were collected or how pregnancy was defined - it is
unclear whether pregnancy rate is defined in the study as an ultrasound scan
that has shown at least one fetal heart beat. The study was double-blind so
unlikely that assessment of outcomes could have been influenced by
knowledge of the intervention received)

Some concerns
(No prespecified protocol was available. No information about how the
reported pregnancy rate was defined or measured)

Some concerns

(Some concerns regarding missing outcome data and lack of information on
analysis methods, selection of the reported result, and measurement of the
outcome pregnancy rates)

Directly applicable
None
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Farrag, 2015

Bibliographic Farrag, A.; Sagnella, F.; Pappalardo, S.; Costantini, A.; Lisi, F.; Carfagna, P.; Manna, C.; The use of r-hFSH in treatment of

Reference idiopathic male factor infertility before ICSI; European Review for Medical and Pharmacological Sciences; 2015; vol. 19 (no.
12); 2162-2167

Study details

Countryl/ies where Italy
study was carried out

Study type Randomised controlled trial (RCT)
Study dates May 2013 to April 2014
Inclusion criteria Infertile couples due to idiopathic male factor infertility undergoing ICSI treatment meeting the following criteria:

o History of infertility for 22 years

e Sperm count >10 x 10%/ml according to World Health Organization

o Idiopathic male factor infertility with exclusion of common conditions, such as history of cryptorchidism,
postmumps orchitis, testicular torsion or trauma, varicocele, seminal tract infections, antisperm antibodies,
karyotypic abnormalities and y-chromosome microdeletions

e Normal plasma levels of follicle-stimulating hormone (range, 2-12 IU/L), luteinizing hormone (range, 2-12 IU/L),
and testosterone (range, 10-30 nmol/L)

Exclusion criteria o Clear female factor fertility problems, such as ovulatory disorders, tubal factor, endometriosis, and endocrine
abnormalities as evaluated by endocrine evaluation, pelvic ultrasound examination, and hysterosalpingography

Patient N=82 male partners of couples with idiopathic male factor infertility undergoing ICSI treatment (N=92 randomised but
characteristics data for n=10 participants who did not complete study not reported)

Recombinant human follicle-stimulating hormone (rhFSH) group (n=36; n=46 initially randomised):

e Mean age (SD): 36.9 (5.1) years
e Severity of semen abnormalities:
o Non-azoospermia: 36/36 (100%)
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o Fertility diagnosis:
o ldiopathic oligozoospermia: 36/36 (100%)
e Hypogonadotropic hypogonadism: 0/36 (0%)*

No treatment group (n=46):

e Mean age (SD): 38.4 (5.2) years
e Severity of semen abnormalities:
o Non-azoospermia: 46/46 (100%)
o Fertility diagnosis:
o ldiopathic oligozoospermia: 46/46 (100%)
e Hypogonadotropic hypogonadism: 0/46 (0%)*

*People with known conditions causing infertility were excluded

Intervention(s)/control rhFSH:

Duration of follow-up
Sources of funding
Sample size

e rhFSH, 150 IU delivered subcutaneously 3 times a week for 3 months
No treatment:

» No treatment given to male partners
Couples in both groups received the following interventions:

e Ovarian stimulation

e ICSI
o Luteal phase support

3 months
Not reported
N=82 (N=92 randomised):
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e rhFSH group: n=36 (n=46 initially randomised)
o No treatment group: n=46

Other information The outcome clinical pregnancy rate was reported as a percentage and converted into numerical figures.

It is unclear from the text, but results for the semen parameters outcomes appear to only be reported for the rhFSH
group - table VI reports "seminal parameters evaluated before and after treatment in Group A" (rhFSH group). Although
the table does have a column for "group B" (no treatment group), this appears to have been mislabeled, as the first
column (labelled 'group A') exactly matches the rhFSH group's baseline semen parameters. Because two sets of data at
follow-up are not reported, these outcomes have not been extracted

Study arms
Recombinant human follicle stimulating hormone (rhFSH) (N = 36)

No treatment (N = 46)

Outcomes

Pregnancy rates

Outcome Recombinant human follicle No treatment,

stimulating hormone (rhFSH), N = 36 N = 46

Assisted pregnancy rate at 3 months n=15; % =42 nN=9;%=20

Reported in study as clinical pregnancy after ICSI, confirmed by fetal heart beat on

ultrasound. Reported as percentages and converted to numerical figures

No of events

Miscarriage rates

Outcome Recombinant human follicle No treatment, N
stimulating hormone (rhFSH), N = 36 =46

Miscarriage rate at 3 months n=1;%=157 n=4;%=437

Reported interchangeably in study as early miscarriage rate and as abortion rate.

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
[March 2026] 112



FINAL

Outcome

Recombinant human follicle No treatment, N
stimulating hormone (rhFSH), N = 36 = 46

Reported as percentages and converted to numerical figures, using number of
pregnancies in each group as denominators

No of events

Critical appraisal with the Cochrane RoB 2.0

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations from
the intended interventions
(effect of assignment to
intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Answer

Some concerns

(No information reported on randomisation process or allocation concealment,
but baseline differences do not suggest a problem with the randomisation
process)

High

(Information about blinding not reported but participants and personnel likely
knew which group they were assigned to due to nature of interventions.
Inappropriate analysis (per-protocol) used: 7/46 participants (15%) were
excluded from the study post-randomisation because they decided to stop
treatment and have ICSI)

High

(10/46 participants (22%) in the rhFSH group were lost to follow-up: 7
discontinued treatment to have ICSI and 3 were lost to follow-up. It is likely
that missingness in the outcome depended on its true value because all
participants who were lost to follow-up belonged to the treatment group)

Low

(Clinical pregnancy was confirmed by fetal heart beat on ultrasound. Some
concerns for the outcome miscarriage because this outcome was not defined
beyond being ‘early’ - it is unclear whether miscarriage is defined as loss of a
baby before 24 weeks gestational age.)

Some concerns

(No prespecified protocol available. Some concerns regarding reporting of
pregnancy and miscarriage rates, as only percentages are reported. The
percentages reported for miscarriage do not seem to match with participants in
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Section

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias judgement

Overall Directness

Answer

each group, or with number of pregnancies as the denominator. Additionally,
semen parameters outcomes could not be extracted because results for both
groups do not seem to be reported (though it is not clear if this is a reporting
error))

High

(High risk of bias due to deviations from the intended interventions and
missing outcome data. Some concerns regarding selection of the reported
result and lack of information on the randomisation process and on
measurement of the outcome miscarriage rate)

Directly applicable

Overall bias and Directness Risk of bias variation across  None
outcomes
Foresta, 2005
Bibliographic Foresta, C.; Bettella, A.; Garolla, A.; Ambrosini, G.; Ferlin, A.; Treatment of male idiopathic infertility with recombinant human
Reference follicle-stimulating hormone: A prospective, controlled, randomized clinical study; Fertility and Sterility; 2005; vol. 84 (no. 3);
654-661
Study details
Country/ies where Italy
study was carried out
Study type Randomised controlled trial (RCT)
Study dates Not reported
Inclusion criteria Men with idiopathic oligozoospermia meeting the following criteria:

A history of infertility for 22 years

Sperm count <10 X108/mL on =3 separate occasions, according to World Health Organization guidelines
Idiopathic infertility with exclusion of common conditions, such as history of cryptorchidism, postmumps orchitis,
testicular torsion or trauma, varicocele, seminal tract infections, antisperm antibodies and Y chromosome
microdeletions, karyotypic abnormalities, and CFTR gene mutations
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o Normal plasma levels of follicle-stimulating hormone (range, 1-7 IU/L), luteinizing hormone (range, 2— 6 IU/L),
prolactin (range, 15-25 ng/mL), testosterone (range 3-9 ng/mL), and inhibin B (150 pg/mL)

Exclusion criteria o Clear female factors, such as ovulatory disorders, tubal factor, and endocrine abnormalities as evaluated by
endocrine evaluation, pelvic ultrasound examination, and hysterosalpingography

Patient N=112 men with idiopathic oligozoospermia (N=128 randomised but data for n=16 participants who did not complete
characteristics study not reported)

Recombinant human follicle-stimulating hormone (rhFSH) group (n=62; n=65 initially randomised):

Mean age (SD): 34.2 (4.8) years
Severity of semen abnormalities:
o Non-azoospermia: 62/62 (100%)
Fertility diagnosis:
o ldiopathic oligozoospermia: 62/62 (100%)
e Hypogonadotropic hypogonadism: 0/62 (0%)*

No treatment group (n=50; n=63 initially randomised):

Mean age (SD): 34.0 (4.6) years
Severity of semen abnormalities:
o Non-azoospermia: 50/50 (100%)
Fertility diagnosis:
o ldiopathic oligozoospermia: 50/50 (100%)
e Hypogonadotropic hypogonadism: 0/50 (0%)*

n=40 fertile men were also included as controls but data from these participants were not extracte

*People with known conditions causing infertility were excluded
Intervention(s)/control rhFSH:
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e rhFSH, 100 IU administered through intramuscular injection on alternate days for 3 months

No treatment:

e No treatment received

After the first study period where participants were randomised to the above treatments, all participants who had not had

spontaneous pregnancy underwent ARTs. Only data from the first period are extracted

Duration of follow-up 3 months (immediately after treatment period) and 6 months (3 months after conclusion of treatment)

Sources of funding Not reported
Sample size N=112 (N=128 randomised):

e rhFSH group: n=62 (n=65 initially randomised)
e No treatment group: n=50 (n=63 initially randomised)

Other information None

Study arms
Recombinant human follicle-stimulating hormone (rhFSH) (N = 62)

No treatment (N = 50)

Outcomes

Pregnancy rates

Outcome Recombinant human follicle-stimulating
hormone (rhFSH), N = 62

Spontaneous pregnancy rate at 3 months n=0;%=0

Reported a spontaneous pregnancies and confirmed by measurement of
hCG plasma levels

No of events
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Outcome

Spontaneous pregnancy rate at 6 months
Reported a spontaneous pregnancies and confirmed by measurement of
hCG plasma levels

No of events

Semen parameters
Outcome

Sperm concentration (x10%/ml) at 3 months

Reported interchangeably as sperm concentration and sperm count. Data
from responders and non-responders in the rhFSH group reported
separately in study and pooled during data extraction

Mean (SD)

Higher values are better

Sperm concentration (x10%/ml) at 6 months

Reported interchangeably as sperm concentration and sperm count. Data
from responders and non-responders in the rhFSH group reported
separately in study and pooled during data extraction

Mean (SD)

Higher values are better
Total sperm count (x10°) at 3 months

Reported in study as total number of sperm. Data from responders and non-

responders in the rhFSH group reported separately in study and pooled
during data extraction

Recombinant human follicle-stimulating
hormone (rhFSH), N = 62

n=6;%=10

Recombinant human follicle-stimulating
hormone (rhFSH), N = 62

9.7 (8.8)

12 (4.2)

30 (7.6)
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Outcome Recombinant human follicle-stimulating No treatment, N =
hormone (rhFSH), N = 62 50

Mean (SD)

Higher values are better

Total sperm count (x10°) at 6 months 25 (6.5) 17.4 (5.3)
Reported in study as total number of sperm. Data from responders and non-

responders in the rhFSH group reported separately in study and pooled

during data extraction

Mean (SD)

Higher values are better

Critical appraisal with Cochrane RoB 2.0

Section Question Answer

Domain 1: Bias arising from the  Risk of bias judgement for the Low

randomisation process randomisation process (Participants were randomised by a third-party in a 1:1 ratio with a random

number generator. No information reported on allocation concealment. No
significant difference between groups at baseline)

Domain 2a: Risk of bias due to Risk of bias for deviations from Some concerns

deviations from the intended the intended interventions (Study reports participants were allocated to their groups in a blinded manner,
interventions (effect of (effect of assignment to but further information about blinding not reported. Participants and personnel
assignment to intervention) intervention) likely knew which group they were assigned to due to nature of interventions.

Inappropriate analysis (per-protocol) used: 1/63 participant (2%) in the rhFSH
group was excluded from the study post-randomisation because they
discontinued the intervention, but low number means it is unlikely this would
have a substantial impact on the result)

Domain 3. Bias due to missing Risk-of-bias judgement for High

outcome data missing outcome data (2/63 participants (3%) in the no treatment group were lost to follow-up and a
further 7/63 participants (11%) in the no treatment group dropped out of the
study at the participants' request. The imbalance in participants lost to follow-
up indicates missingness in the outcome could depend on its true value)
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Section

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Foresta, 2009

Question

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

Low

(The personnel analysing semen parameters outcomes was blinded to
treatment received by participants, though criteria used are not described.
Pregnancies were confirmed by measurement of hCG plasma levels, but not
by an ultrasound scan that has shown at least one fetal heart beat)

Some concerns

(No prespecified protocol was available. No information about criteria used to
analyse semen parameters)

High

(High risk of bias due to missing outcome data. Some concerns regarding
deviations from the intended interventions, selection of the reported result, and
lack of information on measurement of the semen parameters outcomes)

Directly applicable
None

Bibliographic Foresta, C.; Selice, R.; Moretti, A.; Pati, M.A.; Carraro, M.; Engl, B.; Garolla, A.; Gonadotropin administration after
Reference gonadotropin-releasing-hormone agonist: a therapeutic option in severe testiculopathies; Fertility and Sterility; 2009; vol. 92
(no. 4); 1326-1332

Study details

Country/ies where Italy
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported
Inclusion criteria Men with severe testiculopathy with:
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e Marked oligozoospermia (sperm count <3 x10%ml) due to severe hypospermatogenesis without maturation
disturbances (spermatogonial-spermatocyte and spermatidic stage arrest with strong reduction or absence of
mature sperm)

o High follicle-stimulating hormone plasma levels

e A history of infertility for at least 2 years

Exclusion criteria e Y-chromosome microdeletions
o Karyotypic abnormalities
e CFTR gene mutations

Patient N=90 men with severe testiculopathy (N=87 completed the study):
characteristics

Mean age (SD): 34.2 (4.5) years
Severity of semen abnormalities:

o Non-azoospermia: 90/90 (100%)
Fertility diagnosis:
Cryptorchidism: 20/90 (22%)
Varicocele: 18/90 (20%)
Post-mumps orchitis: 9/90 (10%)
Trauma: 6/90 (7%)
Testicular torsion: 3/90 (3%)

o ldiopathic oligozoospermia*: 34/90 (38%)

e Hypogonadotropic hypogonadism: Not reported

O O O O

Participant characteristics not reported separately for each group.
n=32 fertile men were also included as controls but data from these participants are not extracted

*Participants are reported as having idiopathic oligozoospermia, but all oligozoospermia was due to severe
hypospermatogenesis

Intervention(s)/control GnRH-a, FSH + hCG:

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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Duration of follow-up
Sources of funding
Sample size

Other information

Study arms

e Gonadotrophin suppression through GnRH-a injection: leuprolide acetate, 3.75 mg delivered intra-muscularly
every 30 days for 4 months

e 30 days from the first leuprolide administration, recombinant human FSH, 150 IU on alternate days for 3 months

e hCG, 2000 IU twice a week for 3 months

No treatment:
e No treatment received

After the first study period where participants were randomised to the above treatments, all participants who had not had
spontaneous pregnancy underwent ARTs. Only data from the first period are extracted

1 month (after period of treatment with gonadotrophin succession only) and 4 months (after full treatment period)
Not reported
N=90 (N=87 completed the study):

e GnRH-a, FSH + hCG group: n=57 (n=58 initially randomised)
e No treatment group: n=30 (n=32 initially randomised):

None

GnRH-a, FSH + hCG (N = 57)
Gonadotrophin releasing-hormone agonist (GnRH-a), follicle-stimulating hormone (FSH) + human chorionic gonadotrophin (hCG)

No treatment (N = 30)

Outcomes
Pregnancy rates

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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Outcome GnRH-a, FSH+ No treatment,
hCG, N =57 N =30
Spontaneous pregnancy rate at 1 month n=0;%=0 n=0;%=0

Reported as spontaneous pregnancies and confirmed by confirmed by measurement of the woman’s b-hCG
plasma levels. Treatment group had received only GnRH-a at this follow-up period

No of events

Spontaneous pregnancy rate at 4 months n=4;%=7 n=0;%=0
Reported as spontaneous pregnancies and confirmed by confirmed by measurement of the woman’s b-hCG
plasma levels

No of events

Semen parameters

Outcome GnRH-a, FSH + hCG, No treatment,, N
, N=57 =30
Sperm concentration (x10%/ml) at 1 month 3.2 (1.6) 2(0.9)

Reported interchangeably as sperm concentration and spermatozoa per ml. Treatment group had
received only GnRH-a at this follow-up period

Mean (SD)

Higher values are better

Sperm concentration (x10%/ml) at 4 months 6.6 (2.3) 2.3(1.1)
Reported interchangeably as sperm concentration and spermatozoa per ml

Mean (SD)

Higher values are better

Total sperm count (x10°) at 1 month 7.8 (2.4) 4.7 (1.9)
Reported in study as total sperm count (x108). Treatment group had received only GnRH-a at this
follow-up period
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Outcome

Mean (SD)

Higher values are better

Total sperm count (x10°) at 4 months
Reported in study as total sperm count (x10°)

Mean (SD)

Higher values are better
Sperm motility rate (%) at 1 month

GnRH-a, FSH + hCG, No treatment, , N

Reported in study as sperm motility (A+B, %). Treatment group had received only GnRH-a at this

follow-up period
Mean (SD)

Higher values are better

Sperm motility rate (%) at 4 months
Reported in study as sperm motility (A+B, %)

Mean (SD)

Higher values are better

Critical appraisal with the Cochrane RoB 2.0
Section Question

Domain 1: Bias arising from the Risk of bias judgement for the
randomisation process randomisation process

,N=57 =30

12.3 (3.5) 5.9 (1.5)
18.3 (8.6) 16.1 (7.1)
28.9 (11.7) 20.2 (9.1)

Answer

Low

(Participants were randomised by a third-party in a 2:1 ratio with a random
number generator. No information reported on allocation concealment.
Treatment group was larger than no treatment group due to deliberate
randomisation in 2:1 ratio. No other significant difference between groups at
baseline)

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems

[March 2026]

123



FINAL

Section Question Answer

Domain 2a: Risk of bias due to Risk of bias for deviations from Some concerns

deviations from the intended the intended interventions (Study reports participants were allocated to their groups in a blinded

interventions (effect of assignment (effect of assignment to manner, but further information about blinding not reported. Participants and

to intervention) intervention) personnel likely knew which group they were assigned to due to nature of
interventions, but no information reported on deviations from interventions)

Domain 3. Bias due to missing Risk-of-bias judgement for Low

outcome data missing outcome data (Data available for nearly all participants)

Domain 4. Bias in measurement of Risk-of-bias judgement for Low

the outcome measurement of the outcome  (The personnel analysing semen parameters outcomes was blinded to

treatment received by participants, though criteria used are not described.
Pregnancies were confirmed by measurement of hCG plasma levels but not
by an ultrasound scan that has shown at least one fetal heart beat)

Domain 5. Bias in selection of the Risk-of-bias judgement for Some concerns
reported result selection of the reported result (No prespecified protocol was available. No information about criteria used
to analyse semen parameters)

Overall bias and Directness Risk of bias judgement Some concerns
(Some concerns regarding deviations from the intended interventions,
selection of the reported result, and lack of information on measurement of
the semen parameters outcomes)

Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across None
outcomes

Gregoriou, 1993

Bibliographic Gregoriou, O; Papadias, C; Gargaropoulos, A; Konidaris, S; Kontogeorgi, Z; Kalampokas, E; Treatment of idiopathic infertility

Reference with testosterone undecanoate. A double blind study.; Clinical and experimental obstetrics & gynecology; 1993; vol. 20 (no.
1); 9-12

Study details
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Country/ies where Greece

study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported

Inclusion criteria 50 couples admitted to an obstetrics and gynaecology department for primary or secondary subfertility, who:

e Had no demonstrable cause of infertility in the female partner (assessed using routine gynaecological
investigation, evaluation of follicular and luteal function, and evaluation of tubal patency using
hysterosalpingography and diagnostic laparoscopy)

e Had idiopathic infertility in the male partner (iatrogenic, systemic, congenital, infectious, autoimmune, varicocele
or endocrinologic causes had been excluded after investigation)

Exclusion criteria Not reported

Patient N=50 couples with infertility:
characteristics
e Mean age (SD): 28.4 (1.1) years
e Severity of semen abnormalities:
o Non-azoospermia: 50/50 (100%)
o Fertility diagnosis:
o ldiopathic oligoasthenospermia: 50/50 (100%)
e Hypogonadotropic hypogonadism: 0/50 (0%)*

Participant characteristics were not reported separately for each group

* People with iatrogenic, systemic, congenital, infectious, autoimmune, varicocele or endocrinologic causes of infertility
were excluded

Intervention(s)/control Testosterone undecanoate:

o Testosterone undecanoate (Restandol), 40mg capsules 3 times a day (for a total of 120mg per day) for 3 months
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Placebo:

e Identically packed placebo capsules 3 times a day for 3 months

Duration of follow-up 3 months
Sources of funding Not reported
Sample size N=50:

o Testosterone undecanoate group: n=25
e Placebo group: n=25

Other information Data also reported for luteinizing hormone (LH) and follicle-stimulating hormone (FSH), however these data not
extracted as unlikely to be useful for decision-making

Study arms
Testosterone undecanoate (N = 25)

Placebo (N = 25)

Outcomes

Pregnancy rates

Outcome Testosterone undecanoate, N =25 Placebo, N =25
Pregnancy rates at 3 months n=4 n=0

Study does not report how these data were collected or how pregnancy was defined

No of events

Hormone parameters
Outcome Testosterone undecanoate, N =25 Placebo, N =25

Dihydrotestosterone (ng/ml) at 3 months 145.48 (17.9) 66.12 (12.1)
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Outcome
Mean (SD)

Higher values are better
Total testosterone (ng/ml) at 3 months

Mean (SD)

Higher values are better
Oestradiol (pg/ml) at 3 months

Mean (SD)

Lower values are better

Semen parameters
Outcome

Sperm concentration (x10%/ml) at 3 months

Reported as sperm density (x10%/ml)
Mean (SD)

Higher values are better
Sperm motility rate (%) at 3 months

Reported as % of progressive sperm but measurement of x10%/ml also given in table

Mean (SD)

Higher values are better

Miscarriage rates

Testosterone undecanoate, N =25 Placebo, N =25

7.95 (2.86) 5.95 (4.53)

28.15 (9.55) 29.1 (7.15)

Testosterone undecanoate, N =25 Placebo, N =25
17.95 (8.81) 15.45 (10.15)

20.35 (10.56) 16.84 (10.95)
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Outcome

Miscarriage rates at 3 months
Reported in study as number of pregnancies that were aborted. Study does not report
how these data were collected or how abortion was defined

No of events

Critical appraisal with the Cochrane RoB 2.0

Section

Question

Domain 1: Bias arising from the  Risk of bias judgement for the

randomisation process

randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations
deviations from the intended from the intended

interventions (effect of

interventions (effect of

assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for

outcome data

missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for

of the outcome

measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
selection of the reported result (No prespecified protocol was available. No information about how pregnancy

reported result

Testosterone undecanoate, N =25 Placebo, N =25
n=-1 n=0

Answer

Some concerns

(No information reported on randomisation process or allocation concealment.
Reported participant characteristics at baseline do not indicate a problem with
the randomisation process, though some important characteristics (such as
age of participants) are not reported separately for each group)

Low

(Double blind trial using placebo. Minimal information reported about analysis
but participants appear to have been analysed according to intervention
assigned)

Low
(Data available for all included participants)

Some concerns

(It is not reported how data for the outcome pregnancy or miscarriage rates
were collected or how pregnancy or abortion was defined - it is unclear
whether pregnancy rate is defined in the study as an ultrasound scan that has
shown at least one fetal heart beat, and miscarriage rate is reported in the
study as number of aborted pregnancies so it is unclear whether this includes
loss of a baby before 24 weeks gestational age. Semen parameters were
measured using spermiograms, but criteria used to assess results were not
reported. However, all participants and personnel involved in the trial were
blinded. Low risk of bias for hormone parameters)

Some concerns
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Section Question Answer

or abortion was defined or measured, or the criteria used to assess sperm
parameters. No evidence of selective reporting)

Overall bias and Directness Risk of bias judgement Some concerns
(Some concerns relating to lack of information on randomisation procedure,
allocation concealment, measurement of the outcomes pregnancy rates and
miscarriage rates, and selection of the reported result)

Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across  None
outcomes
Haje, 2015
Bibliographic Haje, M.; Naoom, K.; Combined tamoxifen and L-carnitine therapies for the treatment of idiopathic male infertility attending
Reference intracytoplasmic sperm injection: A randomized controlled trial; International Journal of Infertility and Fetal Medicine; 2015;

vol. 6 (no. 1); 20-24

Study details

Country/ies where Iraq

study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported

Inclusion criteria Infertile men with idiopathic oligoasthenozoospermia

Exclusion criteria e Cases with known etiology of leukocytospermia
e Altered testicular volume of 220ml as depicted by ultrasonography
o Varicocele as detected by clinical examination and ultrasonography
e Abnormal follicle-stimulating hormone levels
e Couples with combined male and female factor infertility

Patient N=128 men with idiopathic oligoasthenozoospermia:

characteristics
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e Mean age (SD): 37.54 (2.46) years
e Severity of semen abnormalities:
o Non-azoospermia: 128/128 (100%)
o Fertility diagnosis:
o ldiopathic oligoasthenozoospermia: 128/128 (100%)
e Hypogonadotropic hypogonadism: 0/128 (0%)*

Participant characteristics not reported separately for each group

Two additional group received either L-carnitine only (n=20) or L-carnitine and tamoxifen (n=34), but data were not
extracted from these group

* Participants did not have detectable cause of infertility

Intervention(s)/control Tamoxifen:
o Tamoxifen, 20 mg/day for 3 to 6 months
Placebo
e No details reported

Participants in all groups received ICSI following treatment conclusion.
Duration of follow-up 3-6 months
Sources of funding Not industry funded
Sample size N=128:

e Tamoxifen group: n =45
e Placebo group: n =29

Other information Data reported narratively (p21) for the outcome pregnancy rates do not match the data reported in figure 1 (p23). It is
unclear why this difference exists. Data are extracted from the text rather than the figure
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Study arms
Tamoxifen only (N = 45)

Placebo (N = 29)

Outcomes

Pregnancy rates

Outcome Tamoxifen only, N =45 Placebo, N =29
Assisted pregnancy rate at 3-6 months n=22;%=48.9 n=6;%=20

Reported as incidence of pregnancy after ICSI. Study does not report how these data were

collected or how pregnancy was defined. Data reported as percentages and converted into
numerical values

No of events

Semen parameters

Outcome Tamoxifen only, N =45 Placebo, N =29
Sperm concentration (x10%/ml) at 3-6 months 10.8 (1.8) 8.2 (2.7)

Reported as sperm count (x10%/ml)
Mean (SD)

Higher values are better
Sperm motility rate (%) at 3-6 months 22 (3.6) 14.9 (5)

Mean (SD)

Higher values are better

Critical appraisal with the Cochrane RoB 2.0

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
[March 2026] 131



FINAL

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Kamischke, 1998

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations
from the intended
interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

Some concerns

(No information reported about randomisation process or allocation
concealment. Participant baseline characteristics not reported separately for
each group)

Some concerns

(Information about blinding of participants or personnel not reported, but use of
placebo means participants in the groups of interest were likely unaware which
group they were assigned to. No information reported on analysis used)

Low
(No missing outcome data)

Some concerns

(Semen parameters analysed using World Health Organisation criteria, but
information on blinding of outcome assessors not reported. Some concerns for
the outcome pregnancy rates because it is not reported how these data were
collected or how pregnancy was defined - it is unclear whether pregnancy rate
is defined in the study as an ultrasound scan that has shown at least one fetal
heart beat. It is unlikely that assessment of the outcome pregnancy rates could
have been influenced by knowledge of the intervention received)

Some concerns
(No prespecified protocol was available. No information about how pregnancy
was defined or measured)

Some concerns

(Some concerns regarding lack of information on randomisation process,
deviations from the intended interventions, measurement of the outcome
pregnancy rates, and selection of the reported result)

Directly applicable
None
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Bibliographic Kamischke, A.; Behre, H.M.; Bergmann, M.; Simoni, M.; Schafer, T.; Nieschlag, E.; Recombinant human follicle stimulating
Reference hormone for treatment of male idiopathic infertility: A randomized, double-blind, placebo-controlled, clinical trial; Human
Reproduction; 1998; vol. 13 (no. 3); 596-603

Study details

Country/ies where Germany

study was carried out

Study type Randomised controlled trial (RCT)

Study dates March 1994 to November 1996

Inclusion criteria People >18 years with idiopathic male infertility and:

Exclusion criteria

Infertility for 21 year

No acute or history of varicocele, undescended testis or testicular cancer, drug or alcohol abuse or any major
systemic disease

No azoospermia and =22 semen parameters (motility, concentration, morphology) below WHO criteria

No signs of genital tract infection or immunological infertility

Basal follicle-stimulating hormone concentrations of <12 1U/I and normal luteinizing hormone, prolactin,
testosterone, and oestradiol level

Female partners with normal ovulatory cycles

Intercurrent illnesses

Varicocele

Undescended testis

Abnormal hormone values

Female causes of infertility, including untreatable ovarian dysfunction, known endometriosis or tubal blockage

Patient N=65 couples with idiopathic male infertility (N=67 randomised but data for n=2 participants who did not complete study
characteristics not reported)

Mean age (SD): 32.89 (0.56) years
Severity of semen abnormalities:
o Non-azoospermia: 66/66 (100%)
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Intervention(s)/control

Duration of follow-up

Sources of funding
Sample size

Other information

o Fertility diagnosis:
o ldiopathic abnormal semen parameters: 66/66 (100%)
e Hypogonadotropic hypogonadism: 0/66 (0%)*

Participant characteristics not reported separately for each group

* People with known reasons for their infertility were not included in the study
rhFSH:

e rhFSH, 150 IU with 30 mg saccharose, delivered by subcutaneous injection into abdominal wall daily for 12
weeks
o Patients injected themselves after initial instruction by the examiners

Placebo:

e Placebo containing saccharose alone, delivered by subcutaneous injection into abdominal wall daily for 12 weeks
o Patients injected themselves after initial instruction by the examiners

3 months (end of treatment phase) and 6 months (3 months after treatment conclusion) for semen and hormone
parameters outcomes. 9 months (6 months after treatment phase) and an undefined period "following the 6 month
observation period after treatment" for pregnancy rates outcomes

Industry funded
N=65 (N=67 randomised):

e rhFSH group: n=34
e Placebo group: n=31 (n=33 initially randomised)

Means and SEs were reported for semen parameters outcomes and converted to SDs during data extraction.

Pregnancy rate data at 9 months were not included in data extraction due to later data within the short-term period (>3
months to <12 months) being reported (>9 months). The following semen parameters outcomes were reported at 3 and
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6 months but not extracted as overall normal sperm morphology was a preferred outcome for decision making: normal
sperm head; normal nucleus; normal acrosome; normal axonem

Data also reported for luteinizing hormone (LH), follicle-stimulating hormone (FSH) and inhibin B, however these data
not extracted as unlikely to be useful for decision-making

Study arms
Recombinant human follicle stimulating hormone (rhFSH) (N = 34)

Placebo (N = 31)

Outcomes

Pregnancy rates

Outcome Recombinant human follicle Placebo, N =
stimulating hormone (rhFSH), N 30
=31

Pregnancy rate at >9 months n=38 n=10

Reported as number of induced pregnancies (spontaneous or assisted) within or 6 months

after the treatment phase, or following the 6 month observation period after treatment,

confirmed by ultrasound and human chorionic gonadotrophin concentration increase. Exact

follow-up period not reported

No of events

Spontaneous pregnancy rate at >9 months n=3 n=0

Reported as number of spontaneous induced pregnancies following the 6 month
observation period after treatment, confirmed by ultrasound and human chorionic
gonadotrophin concentration increase. Exact follow-up period not reported

No of events

Hormone parameters
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Outcome

Testosterone (nmol/l) at 3 months

SEs converted to SDs during data extraction.

Mean (SD)

Higher values are better
Testosterone (nmol/l) at 6 months

SEs converted to SDs during data extraction.

Mean (SD)

Higher values are better
Oestradiol (pmol/l) at 3 months

SEs converted to SDs during data extraction.

Mean (SD)

Lower values are better
Oestradiol (pmol/l) at 6 months

SEs converted to SDs during data extraction.

Mean (SD)

Lower values are better

Semen parameters

rhFSH SE: 1; placebo SE: 0.7

rhFSH SE: 0.8; placebo SE: 0.7

rhFSH SE: 2.7; placebo SE: 2.4

rhFSH SE: 2.2; placebo SE: 2.3

Recombinant human follicle
stimulating hormone (rhFSH), N
=34

19.7 (5.8)

17.5 (4.7)

59.6 (15.7)

57.9 (12.8)
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Outcome Recombinant human follicle Placebo, N =
stimulating hormone (rhFSH), N = 31
34

Sperm motility rate (%) at 3 months 30.5 (16.3) 35.4 (16.7)

Reported as sperm motility (A+B, %). SEs converted to SDs during data extraction. rhFSH
SE: 2.8; placebo SE: 3

Mean (SD)

Higher values are better

Sperm motility rate (%) at 6 months 33 (16.9) 32.1 (16.1)
Reported as sperm motility (A+B, %). SEs converted to SDs during data extraction. rhFSH

SE: 2.9; placebo SE: 2.9

Mean (SD)

Higher values are better

Sperm concentration (x10%/ml) at 3 months 9.9 (12.2) 11.2 (11.7)
SEs converted to SDs during data extraction. rhFSH SE: 2.1; placebo SE: 2.1

Mean (SD)

Higher values are better

Sperm concentration (x10%/ml) at 6 months 11.1 (12.2) 10.3 (10.6)
SEs converted to SDs during data extraction. rhFSH SE: 2.1; placebo SE: 1.9

Mean (SD)

Higher values are better

Critical appraisal with the Cochrane RoB 2.0
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Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to  Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for

Answer

Low

(Randomisation is described as "third party true randomization” but further
information is not provided. Personnel were blinded to treatment allocation
using a code. No significant differences between participants at baseline)

Low
(Double-blind study using placebo)

Low

(Only 1/65 participants (2%) had missing outcome data because they dropped
out for personal reasons. 1 participant was excluded because a semen analysis
test revealed immunological fertility which had previously been missed.
Pregnancy outcomes data were not available for 4/65 participants (6%)
because of later endoscopically confirmed tubal blockage (n=3) or pregnancy
prior to treatment start (n=1). Some concerns for the following semen
parameters outcomes because only 18/34 participants (63%) in the rhFSH
group and 13/31 participants (42%) in the placebo group had outcome data:
normal sperm head, normal nucleus; normal acrosome; normal axonem; sperm
quality index. It is unlikely missingness in the outcome depended on its true
value because numbers are balanced between groups. Low number of
participants with results is due to the fact that results were only available for
participants who had electron microscopy data which was possible to analyse
at all three time points)

Low

(Semen parameters outcomes were assessed using semen light microscopy
(analysed according to WHO guidelines) or electron microscopy (analysed
according to Bartoov). Hormone assays were assessed according to WHO
guidelines. Pregnancies were confirmed by ultrasound and human chorionic
gonadotrophin concentration increase. Outcome assessors were blind to
treatment received)

Some concerns

reported result selection of the reported result (No prespecified protocol was available. Authors note that there were data for

ejaculate volume, seminal markers for the epididymis, prostate and seminal
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Section

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Knuth, 1987

Question Answer
vesicles remained unchanged throughout all examinations, but these were not
reported because they remained unchanged throughout all examinations)

Risk of bias judgement Low
(Very minor concerns relating to selection of the reported result and missing
outcome data for the semen parameters outcome sperm quality index)

Overall Directness Directly applicable

Risk of bias variation across = Some concerns for the semen parameters outcome sperm quality index
outcomes

Bibliographic Knuth, U.A.; Honigl, W.; Bals-Pratsch, M.; Schleicher, G.; Nieschlag, E.; Treatment of severe oligospermia with human
Reference chorionic gonadotropin/human menopausal gonadotropin: A placebo-controlled, double blind trial; Journal of Clinical
Endocrinology and Metabolism; 1987; vol. 65 (no. 6); 1081-1087

Study details

Country/ies where Germany
study was carried out
Study type Randomised controlled trial (RCT)
Study dates Not reported
Inclusion criteria Infertile men meeting the following criteria:
e Spouses had no recognisable causes of infertility and normal ovulatory function
e Normal tubal patency
e Sperm counts between 0.1-10 x10%/ml on =2 previous occasions
o Normal serum luteinizing hormone, follicle-stimulating hormone, and testosterone values
e No other treatment received for at least 6 months

Exclusion criteria Men with known causes of infertility
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Patient N=37 infertile men (N=39 randomised but data for n=2 participants who did not complete study not reported)
characteristics

Human chorionic gonadotrophin (HCG) + human menopausal gonadotrophin (HMG) group (n=17; number initially
randomised not reported):

e Mean age (SD): 31.1 (3.6) years
e Severity of semen abnormalities: Not reported
o Fertility diagnosis:
o ldiopathic oligozoospermia: 17/17 (100%)
e Hypogonadotropic hypogonadism: 0/17 (0%)*

Placebo group (n=20; number initially randomised not reported):

e Mean age (SD): 33.2 (6.5) years
e Severity of semen abnormalities: Not reported
o Fertility diagnosis:
o ldiopathic oligozoospermia: 20/20 (100%)
e Hypogonadotropic hypogonadism: 0/20 (0%)*

* People with known causes of infertility were excluded
Intervention(s)/control HCG + HMG:

e HCG, 2500 IU delivered by intramuscular injection on Mondays and Fridays for 13 weeks
e HMG, 150 IU delivered by intramuscular injection on Mondays, Wednesdays, and Fridays for 13 weeks

Placebo:

e Sodium chloride was injected on the same days as the HCG and HMG group for 13 weeks
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Duration of follow-up

Sources of funding
Sample size

Other information

Study arms

In both groups, injections were delivered by each participant's GP

3, 4, 5, and 6 months for semen and hormone parameters outcomes; 9 months for pregnancy outcomes (6 months after
cessation of treatment)

Not reported
N=37 (N=39 randomised):

e HCG + HMG group: n=17 (number initially randomised not reported)
e Placebo group: n=20 (number initially randomised not reported)

Results for the hormone parameter outcome oestradiol levels are only reported at 3 months (at treatment cessation);
authors only note they are similar at all times after the end of treatment. Data for oestradiol levels at 3 months could not
be extracted as it is not clear which dataset belongs to each group. Semen and hormone parameters data at 4 and 5
months were not included in data extraction due to later data within the medium-term period (>3 months to <12 months)
being reported (at 6 months)

Data also reported for immunoreactive luteinizing hormone (LH) and immunoreactive follicle-stimulating hormone (FSH),
however these data not extracted as unlikely to be useful for decision-making.

Results for semen and hormone parameters outcomes were reported in graphs and converted using a web plot digitizer
as numerical figures not reported in text. Means and SEs were reported for these outcomes and converted to SDs during
data extraction

Human chorionic gonadotrophin (HCG) + human menopausal gonadotrophin (HMG) (N = 17)

Placebo (N = 20)

Outcomes
Pregnancy rates
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Outcome Human chorionic gonadotrophin (HCG) + human Placebo, N =
menopausal gonadotrophin (HMG), N = 17 20

Pregnancy rate at 9 months n=2 n=0

Study does not report how these data were collected or how pregnancy

was defined

No of events

Hormone parameters

Outcome Human chorionic gonadotrophin (HCG) + human Placebo, N =
menopausal gonadotrophin (HMG), N =17 20
Testosterone (nmol/l) at 3 months 9.8 (7) 13.6 (5.8)

Results converted from graph to numerical figures; SEs converted to SDs
during data extraction. HCG + HMG SE: 1.7; placebo SE: 1.3

Mean (SD)

Higher values are better

Testosterone (nmol/l) at 6 months 13.5 (5.4) 14.7 (5.8)
Results converted from graph to numerical figures; SEs converted to SDs

during data extraction. HCG + HMG SE: 1.3; placebo SE: 1.3

Mean (SD)

Higher values are better

Semen parameters

Outcome Human chorionic gonadotrophin (HCG) + human Placebo, N =
menopausal gonadotrophin (HMG), N =17 20
Sperm concentration (x10%/ml) at 3 months 3.8 (4.5) 4.8 (5.8)

Results converted from graph to numerical figures; SEs converted to SDs
during data extraction. HCG + HMG SE: 1.1; placebo SE: 1.3
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Outcome Human chorionic gonadotrophin (HCG) + human Placebo, N =

menopausal gonadotrophin (HMG), N = 17

Mean (SD)

Higher values are better

Sperm concentration (x10%/ml) at 6 months 3.7 (4.5)
Results converted from graph to numerical figures; SEs converted to SDs
during data extraction. HCG + HMG SE: 1.1; placebo SE: 1.6

Mean (SD)

Higher values are better

Sperm motility rate (%) at 3 months 34.8 (26.4)
Results converted from graph to numerical figures; SEs converted to SDs
during data extraction. HCG + HMG SE: 6.4; placebo SE: 3.8

Mean (SD)

Higher values are better

Sperm motility rate (%) at 6 months 33.9 (25.2)
Results converted from graph to numerical figures; SEs converted to SDs
during data extraction. HCG + HMG SE: 6.1; placebo SE: 4

Standardised Mean (SD)

Higher values are better

Critical appraisal with the Cochrane RoB 2.0
Section Question Answer

Domain 1: Bias arising from the Risk of bias judgement for the Some concerns

20

5(7.2)

36.9 (17)

27.5 (17.9)

randomisation process randomisation process (No information reported on randomisation process or allocation sequence, but
differences at baseline do not suggest a problem with the randomisation

process)
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Section

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of
the reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk of bias for deviations
from the intended
interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported
result

Risk of bias judgement

Overall Directness

Answer

Low
(Double-blind study using placebo. 2/39 participants (5%) were excluded post-
randomisation due to a febrile illness, to avoid biasing the result)

Low
(Data available for nearly all participants)

Low

(Semen parameters outcomes assessed using WHO criteria; hormone
parameters assessed using radioimmunoassay. Some concerns for the
outcome pregnancy rates: it is not reported how pregnancy rates data were
collected or how pregnancy was defined - it is unclear whether pregnancy rate
is defined in the study as an ultrasound scan that has shown at least one fetal
heart beat. The study was double-blind so unlikely that assessment of outcomes
could have been influenced by knowledge of the intervention received)

Some concerns
(No prespecified protocol was available. No information about how the reported
pregnancy rate was defined or measured)

Some concerns

(Some concerns regarding lack of information on randomisation process,
measurement of the outcome pregnancy rates, and selection of the reported
result)

Directly applicable

Overall bias and Directness Risk of bias variation across None
outcomes
Krause, 1992
Bibliographic Krause, W.; Holland-Moritz, H.; Schramm, P.; Treatment of idiopathic oligozoospermia with tamoxifen - A randomized
Reference controlled study; International Journal of Andrology; 1992; vol. 15 (no. 1); 14-18

Study details
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Country/ies where Germany

study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported

Inclusion criteria Men with idiopathic oligozoospermia, defined as sperm count between 2 and 20 x10°ml, sperm motility rate between
20% and 50%, and sperm morphology of between 50% and 80% abnormal sperm

Exclusion criteria Varicocele; history of maldescended testicles; history of genital inflammation; severe general diseases

Patient N=76 men with idiopathic oligozoospermia

characteristics
Tamoxifen group (n=39):

e Mean age (SD): 31 years (not reported)
e Severity of semen abnormalities:
o Non-azoospermia: 39/39 (100%)
o Fertility diagnosis:
o ldiopathic oligozoospermia: 39/39 (100%)
e Hypogonadotropic hypogonadism: 0/39 (0%)*

Placebo group (n=37):

e Mean age (SD): 28.5 years (not reported)
e Severity of semen abnormalities:
o Non-azoospermia: 37/37 (100%)
o Fertility diagnosis:
o ldiopathic oligozoospermia: 37/37 (100%)
e Hypogonadotropic hypogonadism: 0/37 (0%)*

* Participants had unknown causes of infertility

Intervention(s)/control Tamoxifen:
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e Tamoxifen 30mg/day for 3 months
Placebo:

e Placebo for 3 months, no further details reported

Duration of follow-up 3 months (end of treatment) and at least 3 months after the end of treatment
Sources of funding Not reported

Sample size N=76 (N=35 completed the assessment):

e Tamoxifen group: n=39 (n=17 completed the assessment)
e Placebo group: n=37 (n=18 completed the assessment)

Other information Data also reported for luteinizing hormone (LH) and follicle-stimulating hormone (FSH), however, these data not
extracted as unlikely to be useful for decision-making

Study arms
Tamoxifen (N = 39)

Placebo (N = 37)

Outcomes

Pregnancy rates

Outcome Tamoxifen, N = 39 Placebo, N = 37
Spontaneous pregnancy rate at 7 months n=5 n=3

Reported as cumulative number of spontaneous pregnancies after treatment
(pregnancies occurred 1-7 months after the end of treatment). Study does not
report how these data were collected or how pregnancy was defined. ITT
analysis

No of events

Hormone parameters
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Outcome Tamoxifen, N = 39

Testosterone (ng/ml) at 3 months 7.9 (3.6)
Reported as mean serum testosterone level

Mean (SD)

Higher values are better

Hormone parameters (cont.)
Outcome Tamoxifen, N = 17

Testosterone at 6 months 7.3 (3.7)
Reported as mean serum testosterone level (ng/ml)

Mean (SD)

Higher values are better

Semen parameters
Outcome Tamoxifen, N = 39

Sperm concentration (x10%/ml) at 3 months 11.4 (13.7)
Reported as sperm count (x10%/ml)
Mean (SD)

Higher values are better
Sperm motility rate (%) at 3 months 38.8 (21.9)

Mean (SD)

Higher values are better

Placebo, N = 37
5.6 (2)

Placebo, N =18
7.4 (2.2)

Placebo, N = 37
9.3 (8.8)

35 (21)
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Semen parameters (cont.)
Outcome

Sperm concentration (x10%/ml) at 6 months
Reported as sperm count (x10%/ml)
Mean (SD)

Higher values are better
Sperm motility rate (%) at 6 months

Mean (SD)
Higher values are better
Critical appraisal with the Cochrane RoB 2.0

Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations from

deviations from the intended the intended interventions
interventions (effect of (effect of assignment to
assignment to intervention) intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Tamoxifen, , N = 17 Placebo, , N =18
14.1 (14.4) 10.9 (15.7)
33.8(21.1) 40 (25.4)

Answer

Some concerns

(Paper reports that participants were assigned to conditions ‘following a
previously randomized design'. However, no information is provided about
sequence generation or allocation concealment. Visual comparison of baseline
values between arms suggests broadly similar groups, but statistical
comparison between participants assigned to tamoxifen or placebo at baseline
not reported)

Some concerns

(Trial included placebo so likely that participants were not aware of the
assigned intervention during the trial. However, the blinding of intervention
administrators (and of allocation concealment) is unclear.)

Low
(ITT analysis available for endpoint (but not post-intervention follow-up)
assessment)
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Section

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Question

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

Low

(Semen parameters were evaluated using World Health Organization criteria.
Some concerns for the pregnancy rate outcome (because it is not reported
how data collected or how pregnancy was defined). Blinding of outcome
assessors not reported. However, it was judged unlikely that the measurement
was inappropriate or would differ between groups, or that the assessment of
outcome was influenced by knowledge of the intervention received)

Some concerns
(No prespecified protocol was available. No information about how pregnancy
was defined or measured)

Some concerns
(Some concerns about bias arising from the randomisation process, due to
deviations from the intended interventions, and selection of the reported result)

Directly applicable

Some concerns about the measurement of the outcome for pregnancy rate as
it is not clear how data were collected or how pregnancy was defined

Maier, 1988
Bibliographic Maier, U.; Hienert, G.; Tamoxifen and testolactone in therapy of oligozoospermia: Results of a randomized study;
Reference European Urology; 1988; vol. 14 (no. 6); 447-449

Study details

Country/ies where Austria
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported
Inclusion criteria Men in infertile partnerships with:

e Mild oligoasthenozoospermia (classified according to Eliasson)
e Sperm density 10-19 x10%/ml
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e 2-hour sperm motility between 20 and 49%

Exclusion criteria e Varicocele
e Chronic adnexal infection
e Hypogonadism

Patient N=40 men with mild oligoasthenozoospermia:
characteristics

Mean age (SD): Not reported
Severity of semen abnormalities:
o Non-azoospermia: 40/40 (100%)
Fertility diagnosis:
o Oligoasthenozoospermia (cause not reported): 40/40 (100%)
e Hypogonadotropic hypogonadism: 0/40 (0%)*

Participant characteristics not reported separately for each grou

* People with hypogonadism were excluded
Intervention(s)/control Tamoxifen:

e Tamoxifen, 10 mg 3 times a day for 3 months
Tamoxifen + testolactone:

e Tamoxifen, 10mg 3 times a day for 3 months
o Testolactone, 50mg 3 times a day for 3 months

Duration of follow-up 3 months. Semen analysis was also carried out at 6 weeks but these data do not appear to be reported
Sources of funding Not reported
Sample size N=40:

e Tamoxifen group: n=20
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e Tamoxifen + testolactone group: n=20

Other information Data also reported for luteinizing hormone (LH) and follicle-stimulating hormone (FSH), however these data not
extracted as unlikely to be useful for decision-making

Data for the following semen and hormone parameters outcomes could not be extracted because of insufficient
presentation of results (only changes in levels from baseline are reported and no measure of deviation or additional
statistics reported): sperm density, sperm motility, sperm morphology, testosterone

Study arms
Tamoxifen (N = 20)

Tamoxifen + testolactone (N = 20)

Outcomes

Pregnancy rates

Outcome Tamoxifen, N = 20 Tamoxifen + testolactone, N = 20
Pregnancy rate at 3 months n=3 n=3

Reported as number of induced pregnancies/ gravidities. Study does
not report how these data were collected or how pregnancy was
defined

No of events

Hormone parameters

Outcome Tamoxifen, N = 20 Tamoxifen + testolactone, N = 20
Oestradiol levels at 3 months 49.8 (14.2) 40.2 (6.2)

Unit of measurement not reported
Mean (SD)

Lower values are better
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Critical appraisal with the Cochrane RoB 2.0

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of
the reported result

Overall bias and Directness

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations
from the intended
interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported
result

Risk of bias judgement

Answer

Some concerns

(No information reported on randomisation process, allocation concealment, or
baseline participant characteristics)

High

(No information about blinding, deviations from the intended interventions, or
analysis used. Participants likely knew which group they were assigned to due
to the nature of interventions (2 drugs vs 1))

High

(No information reported on loss to follow-up or missing outcome data)

Some concerns

(Hormone parameters assessed using radioimmunoassay, but no information
reported on blinding of outcome assessors. It is not reported how pregnancy
rates data were collected or how pregnancy was defined - it is unclear whether
pregnancy rate is defined in the study as an ultrasound scan that has shown at
least one fetal heart beat. It is unlikely that assessment of the outcome
pregnancy rates could have been influenced by knowledge of the intervention
received)

High

(No prespecified protocol available. Multiple semen and hormone parameters
outcomes could not be extracted because of insufficient presentation of results
(only changes in levels from baseline are reported and no measure of deviation
or additional statistics reported): sperm density and testosterone. Additionally,
for the following outcomes, no data were reported, only that there was no
significant change from baseline: sperm motility, sperm morphology. Results for
the outcome oestradiol levels are reported as means and SDs at follow-up, but
these kinds of data are not reported for any other semen or hormone
parameters outcomes. It is also reported that spermiograms were assessed at 6
and 12 weeks follow-up, but only one set of results are presented)

High

(High risk of bias due to selection of the reported result and lack of information
on the randomisation process, deviations from the intended interventions,
missing outcome data, or measurement of the outcome)
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Section Question Answer
Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across None

outcomes

Matorras, 1997

Bibliographic Matorras, R.; Perez, C.; Corcostegui, B.; Pijoan, J.l.; Ramon, O.; Delgado, P.; Rodriguez-Escudero, F.J.; Treatment of the
Reference male with follicle-stimulating hormone in intrauterine insemination with husband's spermatozoa: A randomized study; Human
Reproduction; 1997; vol. 12 (no. 1); 24-28

Study details

Country/ies where
study was carried out

Study type
Study dates

Inclusion criteria

Exclusion criteria

Patient
characteristics

Spain

Randomised controlled trial (RCT)
January 1991 to December 1994

Couples undergoing intrauterine insemination (IUl) due to male subfertility with the following:

e Some subnormal parameters of the seminogram but >2 x10%ml motile spermatozoa obtained after semen
preparation with Percoll

o Infertility history >2 years

Low concentration of serum FSH (<5 IU/m)
N=148 subfertile men:

o Fertility diagnosis:

Asthenoteratozoospermia (cause not reported): 109/148 (74%)
Oligoasthenozoospermia (cause not reported): 19/148 (13%)
Asthenozoospermia (cause not reported): 9/148 (6%)
Teratozoospermia (cause not reported): 3/148 (2%)
Oligoteratozoospermia (cause not reported): 8/148 (5%)

O O O O
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Follicle-stimulating hormone (FSH) group (n=68):

e Mean age (SD): 34.06 (3.16) years
e Severity of semen abnormalities:
o Non-azoospermic: 68/68 (100%)
o Fertility diagnosis: Not reported separately for each group
e Hypogonadotropic hypogonadism: Not reported

Non-FSH group (n=80):

e Mean age (SD): 34.63 (4.28) years
e Severity of semen abnormalities:
o Non-azoospermic: 80/80 (100%)
o Fertility diagnosis: Not reported separately for each group
e Hypogonadotropic hypogonadism: Not reported

Intervention(s)/control FSH:

e FSH, 150 IU administered intramuscularly or subcutaneously 3 times a week, starting 3 months before the
beginning of Ul cycles and maintained until the 5th IUI cycle

Non-FSH:
e |UI without treatment of the male partner

Participants in both groups underwent 1UI (for a total of 6 IUI cycles if pregnancy was not obtained)
Duration of follow-up 4 years
Sources of funding Not reported
Sample size N=148:
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e FSH group: n=68
e Non-FSH group: n=80

Other information None

Study arms
FSH group (N = 68)

Non-FSH group (N = 80)

Outcomes

Pregnancy rate per cycle

Outcome FSH group, N=  Non-FSH group, N =
209 288

Pregnancy rate (per Ul cycle) at 4 years N=26;%=1244 n=29; % =10.07

Pregnancy defined by the visualization of a gestational sac at week 6—7 of amenorrhoea, for all

initially randomised (not excluding non-1Ul pregnancies)

No of events

Pregnancy rate per woman

Outcome FSH group, N=  Non-FSH group, N =
68 80

Pregnancy rate (per woman) at 4 years Nn=36;%=5294 n=31;%=38.75

Pregnancy defined by the visualization of a gestational sac at week 6—7 of amenorrhoea, for all
initially randomised (not excluding non-IUl pregnancies)

No of events

Assisted pregnancy rate per cycle
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Outcome FSH group, N= Non-FSH group, N =
193 288

Assisted pregnancy rate (per IUl cycle) at 4 years nN=26;%= n=29;%=10.07

Pregnancy defined by the visualization of a gestational sac at week 6—7 of amenorrhoea, for IUI- 13.47

assisted pregnancies only

No of events

Assisted pregnancy rate per woman

Outcome FSH group, N = Non-FSH group, N =
58 78
Assisted pregnancy rate (per woman) at 4 years nN=26;%= n=29;%=37.18

Pregnancy defined by the visualization of a gestational sac at week 6—7 of amenorrhoea, for |UI-assisted 44.83
pregnancies only

No of events

Critical appraisal with the Cochrane RoB 2.0

Section Question Answer

Domain 1: Bias arising from the Risk of bias judgement for the = Some concerns
randomisation process randomisation process (Participants assigned to conditions based on a random numbers table,
however, allocation concealment is unclear)

Domain 2a: Risk of bias due to  Risk of bias for deviations from Some concerns

deviations from the intended the intended interventions (Participants and intervention administrators were aware of the assigned
interventions (effect of (effect of assignment to intervention, and there was no information about deviations from the intended
assignment to intervention) intervention) intervention that arose because of experimental context)

Domain 2b: Risk of bias due to  Risk of bias judgement for High

deviations from the intended deviations from the intended (Participants and intervention administrators aware of assigned intervention,
interventions (effect of adhering interventions (effect of adhering unclear if non-protocol interventions balanced across groups, and the

to intervention) to intervention) intervention was changed halfway through the study period (with participants

starting treatment during the first 2 years of the trial receiving pure urinary
FSH administered intramuscularly, and participants starting treatment during
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Section Question Answer
the last 2 years of the trial receiving highly purified FSH administered
subcutaneously))

Domain 3. Bias due to missing  Risk-of-bias judgement for Low

outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for Low

of the outcome measurement of the outcome  (Pregnancy defined by the visualization of a gestational sac at week 6—7 of
amenorrhoea. It was judged likely that outcome assessors were aware of the
intervention received, but considered unlikely that the assessment of outcome
was influenced by knowledge of the intervention received)

Domain 5. Bias in selection of Risk-of-bias judgement for Some concerns

the reported result selection of the reported result (No prespecified protocol was available. Data not extractable for semen
parameters as not reported (unclear if measured) for the non-FSH group)

Overall bias and Directness Risk of bias judgement High
(High risk of bias for deviations from the intended interventions (effect of
adhering to intervention). Some concerns about the randomisation process,
deviations from the intended interventions (effect of assignment to
intervention), and selection of the reported result)

Overall bias and Directness Overall Directness Directly applicable

Overall bias and Directness Risk of bias variation across None

outcomes

Matsumiya, 1998

Bibliographic Matsumiya, K.; Kitamura, M.; Kishikawa, H.; Kondoh, N.; Fujiwara, Y.; Namiki, M.; Okuyama, A.; A prospective comparative
Reference trial of a gonadotropin-releasing hormone analogue with clomiphene citrate for the treatment of oligoasthenozoospermia;
International Journal of Urology; 1998; vol. 5 (no. 4); 361-363

Study details

Country/ies where Japan
study was carried out

Study type Randomised controlled trial (RCT)
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Study dates January to December 1995

Inclusion criteria Men with newly-diagnosed idiopathic normogonadotropic oligoasthenozoospermia with:

e Sperm densities of 5 to 30 X 108/mL
o Serum follicle-stimulating hormone levels below the normal upper limit

Exclusion criteria e Organic disorders such as varicocele or hyperprolactinaemia

Patient N=44 men with idiopathic normogonadotropic oligoasthenozoospermia
characteristics

Gonadotrophin releasing hormone (GnRH) analogue group (n=23):

Mean age (SD): 33.1 (4.5) years
Severity of semen abnormalities:
o Non-azoospermic: 23/23 (100%)
Fertility diagnosis:
o ldiopathic normogonadotropic oligoasthenozoospermia: 23/23 (100%)
Hypogonadotropic hypogonadism: 0/23 (0%)*

Clomiphene citrate group (n=21):

Mean age (SD): 31.7 (4.1) years
Severity of semen abnormalities:
o Non-azoospermic: 21/21 (100%)
Fertility diagnosis:
o ldiopathic normogonadotropic oligoasthenozoospermia: 21/21 (100%)
Hypogonadotropic hypogonadism: 0/23 (0%)*

* Participants were all normogonadotropic
Intervention(s)/control GnRH analogue:
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e GnRH analogue (buserelin acetate), 15ug (original concentration diluted to 10% with sterile saline, since 1 spray

of Suprecur contained 150ug of GnRHa) once a day intranasally for 23 months

Clomiphene citrate:

o Clomiphene citrate, 50 mg administrated orally every day for 23 months

Duration of follow-up 3 months
Sources of funding Not reported
Sample size N=44.:

e GnRH analogue group: n=23
o Clomiphene citrate group: n=21

Other information None

Study arms
Gonadotrophin-releasing hormone analogue (GnRH analogue) (N = 23)

Clomiphene citrate (N = 21)

Outcomes

Pregnancy rates

Outcome Gonadotrophin-releasing hormone
analogue (GnRH analogue), N = 23

Pregnancy rate at 3 months n=3

Reported in study as total number of pregnancies (spontaneous or
assisted). Study does not report how these data were collected or
how pregnancy was defined

No of events
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Outcome

Spontaneous pregnancy rate at 3 months
Reported in study as number of spontaneous pregnancies. Study

Gonadotrophin-releasing hormone
analogue (GnRH analogue), N = 23

n=1

does not report how these data were collected or how pregnancy was

defined

No of events

Semen parameters
Outcome

Sperm concentration (x10%/ml) at 3 months
Reported as sperm density (x10%/ml)
Mean (SD)

Higher values are better
Sperm motility rate (%) at 3 months

Mean (SD)

Higher values are better

Critical appraisal with the Cochrane RoB 2.0

Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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Gonadotrophin-releasing hormone
analogue (GnRH analogue), N = 23

26.9 (16.3)

43.9 (17.8)

Answer

Some concerns

Clomiphene citrate, N =
21

n=0

Clomiphene citrate, N =
21

21.5 (14.6)

39.9 (22.1)

(Participants were assigned to interventions on an alternating basis. No
information reported on allocation concealment, but differences in participant
characteristics at baseline do not indicate a problem with the randomisation

process)
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Section Question Answer

Domain 2a: Risk of bias due to Risk of bias for deviations Some concerns

deviations from the intended from the intended (Information about blinding not reported but participants likely knew which

interventions (effect of interventions (effect of group they were assigned to due to nature of interventions (delivered

assignment to intervention) assignment to intervention) intranasally or orally). No information on deviations from intended
interventions, but appropriate analysis used)

Domain 3. Bias due to missing Risk-of-bias judgement for Low

outcome data missing outcome data (Data available for all participants)

Domain 4. Bias in measurement Risk-of-bias judgement for Low

of the outcome measurement of the outcome (Semen parameters were evaluated using World Health Organization criteria.

Some concerns for the outcome pregnancy rate, because it is not reported
how these data were collected or how pregnancy was defined - it is unclear
whether pregnancy rate is defined in the study as an ultrasound scan that has
shown at least one fetal heart beat. It is unlikely that assessment of the
outcome pregnancy rates could have been influenced by knowledge of the
intervention received)

Domain 5. Bias in selection of the Risk-of-bias judgement for Some concerns
reported result selection of the reported result (No prespecified protocol was available. No information about how pregnancy
was defined or measured)

Overall bias and Directness Risk of bias judgement Some concerns
(Some concerns due to lack of information on the randomisation process,
deviations from the intended interventions, measurement of the pregnancy
rates outcomes, and selection of the reported result)

Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across  None
outcomes
Micic, 1985
Bibliographic Micic, S.; Dotlic, R.; Evaluation of sperm parameters in clinical trial with clomiphene citrate of oligospermic men; Journal of
Reference Urology; 1985; vol. 133 (no. 2); 221-222

Study details
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Country/ies where
study was carried out

Study type

Study dates
Inclusion criteria
Exclusion criteria

Patient
characteristics

Intervention(s)/control

Duration of follow-up
Sources of funding
Sample size

Serbia (Yugoslavia at time of study)

Randomised controlled trial (RCT)

Not reported

Men with idiopathic oligozoospermia and infertile marriages for >2 years
Not reported

N=101 men with idiopathic oligozoospermia:

e Mean age (SD): Not reported
e Severity of semen abnormalities:
o Non-azoospermic: 101/101 (100%)
o Fertility diagnosis:
o ldiopathic oligozoospermia: 101/101 (100%)
e Hypogonadotropic hypogonadism: 0/101 (0%)*

Participant characteristics not reported separately for each group

* Participants had unknown cause of infertility
Clomiphene citrate:

e Clomiphene citrate, 50 mg daily for 6 to 9 months
No treatment:

e No treatment received

6 to 9 months
Not reported
N=101:

e Clomiphene citrate: n=56
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e No treatment: n=45

Other information Data also reported for follicle-stimulating hormone (FSH), however these data not extracted as unlikely to be useful for
decision-making

Study arms
Clomiphene citrate (N = 56)

No treatment (N = 45)

Outcomes

Pregnancy rates

Outcome Clomiphene citrate, N =56 No treatment, N = 45
Pregnancy rate at 6-9 months n=7 n=0

Study does not report how these data were collected or how pregnancy was defined

No of events

Semen parameters

Outcome Clomiphene citrate, N=56 No treatment, N = 45

Sperm concentration (x10%/ml) at 6-9 months 16 (2.1) 8.3 (2.2)
Reported as sperm density (x10%/ml)

Mean (SD)

Higher values are better

Sperm motility rate (%) at 6-9 months 36.5 (9.5) 24.6 (10.1)
Reported in study as percentage of motile sperm

Mean (SD)

Higher values are better

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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Critical appraisal with the Cochrane RoB 2.0

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Paradisi, 2006

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations
from the intended
interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

Some concerns

(No information reported on randomisation process or allocation concealment.
Ages of participants not reported at baseline but rest of participant
characteristics do not indicate a problem with the randomisation process)

High

(No information about blinding, deviations from the intended interventions, or
analysis used. Participants likely knew which group they were assigned to due
to the nature of interventions)

High

(No information reported on loss to follow-up or missing outcome data)

High

(No information reported on how semen parameters outcomes were assessed,
or on blinding of outcome assessors. Some concerns for the outcome
pregnancy rates: is not reported how pregnancy rates data were collected or
how pregnancy was defined - it is unclear whether pregnancy rate is defined in
the study as an ultrasound scan that has shown at least one fetal heart beat. It
is unlikely that assessment of pregnancy rates could have been influenced by
knowledge of the intervention received)

Some concerns

(No prespecified protocol available and no information reported on how the
outcomes were defined or measured)

High

(High risk of bias due to lack of information on the randomisation process,
deviations from the intended interventions, missing outcome data, or
measurement of the outcome. Some concerns regarding selection of the
reported result)

Directly applicable
None
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Bibliographic Paradisi, R.; Busacchi, P.; Seracchioli, R.; Porcu, E.; Venturoli, S.; Effects of high doses of recombinant human follicle-
Reference stimulating hormone in the treatment of male factor infertility: results of a pilot study; Fertility and Sterility; 2006; vol. 86 (no.
3); 728-731

Study details

Countryl/ies where Italy
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported
Inclusion criteria Men with:

o Idiopathic oligoasthenozoospermia (in the moderate to severe range with sperm concentration between 1 and 15
x108/ml)

o History of unexplained male factor infertility for at least 2 years

e No indication of hormonal (normal basal FSH and T values), infective (negative spermioculture), or physical
causes for infertility

e Female partner has no endocrine and/or obstructive disorders

Exclusion criteria e Testicular tumor
e Hypergonadotropic or hypogonadotropic hypogonadism
o Isolated gonadotrophin deficiency
e Hyperprolactinemia
e Severe scrotal varicocele
o History of cryptorchidism
e Leucocytospermia
o Acute orchitis or other genital infections
o Positivity to seminal sperm antibodies
e Presence of y-chromosome microdeletions
e Obesity
e Any systemic severe chronic illness

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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Patient N=30 men with idiopathic oligoasthenozoospermia
characteristics

Recombinant human FSH (rhFSH) group (n=15)

e Mean age (SD): Not reported
e Severity of semen abnormalities:
o Non-azoospermic: 15/15 (100%)
o Fertility diagnosis:
o ldiopathic oligoasthenozoospermia: 15/15 (100%)
e Hypogonadotropic hypogonadism: 0/15 (0%)*

Placebo group (n=15)

e Mean age (SD): Not reported
e Severity of semen abnormalities:
o Non-azoospermic: 15/15 (100%)
o Fertility diagnosis:
o ldiopathic oligoasthenozoospermia: 15/15 (100%)
e Hypogonadotropic hypogonadism: 0/15 (0%)*

* People with hypogonadotropic hypogonadism were excluded

Intervention(s)/control rhFSH:

e rhFSH, 300 IU (2 vials of 150 IU lyophilized FSH with 30mg saccharose) administered by subcutaneous injection
every other day for at least 4 months

Placebo:

e Matching placebo (2 vials containing 30mg saccharose-only) administered by subcutaneous injection every other
day for at least 4 months

Duration of follow-up 4 months for semen and hormonal parameters; >4 months ('in the months after treatment') for clinical pregnancy

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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Sources of funding Partly funded by industry
Sample size N=30:

e Recombinant human FSH (rhFSH) group: n=15

e Placebo group: n=15

Other information Data also reported for luteinizing hormone (LH), follicle-stimulating hormone (FSH), and prolactin, however these data
not extracted as unlikely to be useful for decision-making

Study arms
Recombinant human FSH (rhFSH) (N = 15)

Placebo (N = 15)

Outcomes
Live birth and pregnancy rates

Outcome

Live birth rate at >4 months
Study reports that all pregnancies went to term successfully

No of events

Spontaneous pregnancy rate at >4 months

Reported as cumulative number of spontaneous pregnancies after treatment.

Study does not report how these data were collected or how pregnancy was
defined. ITT analysis

No of events

Hormone parameters

Recombinant human FSH (rhFSH), N =
15

n=4
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Outcome Recombinant human FSH (rhFSH), N = Placebo, N =15
15
Testosterone (pg/l) at 4 months 4.7 (1.7) 4.9 (1.5)

Reported as testosterone (ng/ml)
Mean (SD)

Higher values are better

Free testosterone (ug/l) at 4 months 17.5 (5) 17.4 (4.2)
Reported as free testosterone (ng/ml)

Mean (SD)

Higher values are better

Semen parameters

Outcome Recombinant human FSH (rhFSH), N= Placebo, N =15
15

Sperm concentration (x10%/ml) at 4 months 16.1 (11.1) 7.5 (4.6)

Mean (SD)

Higher values are better
Total sperm count (x10°¢) at 4 months 46.6 (31.6) 24 (15.3)

Reported as total sperm number (x10%ejaculate)
Mean (SD)

Higher values are better

Sperm motility rate (%) at 4 months 34 (10.77) 28.9 (16.69)
Reported separately in study as 2 outcomes: percentage of forward progression
up of sperm with rapid linear movement (type 1 motility), and percentage of

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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Outcome

Recombinant human FSH (rhFSH), N = Placebo, N =15
15

forward progression up of sperm with slow linear movement (type 2 motility);
results combined for the purpose of this review. Mean type 1 sperm motility rate
(SD) for rhFSH and placebo groups, respectively (%): 11.3 (4.4); 9.3 (5.6). Mean
type 2 sperm motility rate (SD) for rhFSH and placebo groups, respectively (%):

22.7 (5.6); 19.6 (9.9)
Mean (SD)

Higher values are better

Critical appraisal with the Cochrane RoB 2.0

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations
from the intended
interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Answer

Low

(Groups were matched on age, weight and height but were assigned using a
computer-generated randomisation list. The method of allocation concealment
is unclear, but paper reports that assignment was 'blinded for examiners'.
Visual inspection of baseline values suggests there are probably not significant
baseline differences between drug and placebo arms and there does not
appear to be a problem with the randomisation process)

Low
(Double-blind study using placebo)

Low

Low

(Semen parameters were evaluated using World Health Organization criteria.
Some concerns for the pregnancy rate outcome because it is not reported how
data collected or how pregnancy was defined - it is unclear whether pregnancy
rate is defined in the study as an ultrasound scan that has shown at least one

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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Section Question Answer

fetal heart beat. Blinding of outcome assessors not reported; however, it was
judged unlikely that the measurement was inappropriate or would differ
between groups, or that the assessment of outcome was influenced by
knowledge of the intervention received)

Domain 5. Bias in selection of the Risk-of-bias judgement for Some concerns

reported result selection of the reported result (No prespecified protocol was available. Timepoint for measurements is also
unclear as paper reports 'post-therapy’ for semen and hormonal parameters,
and 'the months after treatment' for the pregnancy/birth outcome.)

Overall bias and Directness Risk of bias judgement Some concerns
(Some concerns regarding selection of the reported result and measurement of
the outcome pregnancy rates)

Overall bias and Directness Overall Directness Directly applicable

Overall bias and Directness Risk of bias variation across  None
outcomes

Pusch, 1989

Bibliographic Pusch, H H; Oral treatment of oligozoospermia with testosterone-undecanoate: results of a double-blind-placebo-
Reference controlled trial.; Andrologia; 1989; vol. 21 (no. 1); 76-82

Study details

Country/ies where Austria

study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported

Inclusion criteria Healthy men aged <30 years attending an obstetrics and gynaecology hospital, who had:

e Sperm density <40 x10%/ml
o Normal follicle stimulating hormone (FSH) and luteinising hormone (LH) levels
e Normal or low-normal serum-testosterone values
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Exclusion criteria Suspected prostatic or mammary carcinoma

Receiving or had received other drugs for improving their fertility, or medications for other reasons
Autoagglutination in the ejaculates

Known causes of infertility (e.g. varicocele or a history of inflammatory affections of the genital tract)

Partner aged >30 years

Patient N=60 normogonadotropic oligozoospermic men:
characteristics
e Mean age (SD): not reported. All men were aged <30 years
e Severity of semen abnormalities:
o Non-azoospermic: 60/60 (100%)
o Fertility diagnosis:
o ldiopathic normogonadotropic oligozoospermia: 60/60 (100%)
e Hypogonadotropic hypogonadism: 0/60 (0%)*

Participant characteristics were not reported separately for each group

* Participants were all normogonadotropic
Intervention(s)/control Testosterone undecanoate:

o Testosterone undecanoate, 40mg capsules 3 times per day (for a total of 120mg per day) for 3 months
Placebo:

e Identical placebo capsule. Further details not reported

Duration of follow-up 12 weeks (immediately following treatment period) and 18 weeks (6 weeks after finishing treatment) for semen
parameters outcomes; 12 weeks only for hormone parameters; 18 weeks only for pregnancy and miscarriage rates

Sources of funding Not reported
Sample size N=60:

e Testosterone undecanoate group: n=30

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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e Placebo group: n=30

Other information The following semen parameters outcomes were reported in the study at 12 and 18 weeks but not extracted as overall
sperm morphology were preferred outcomes for decision making: sperm morphology: head; sperm
morphology: midpiece; sperm morphology: tail.

Data also reported for LH, FSH, prolactin, serum glutamic-oxaloacetic transaminase (SGOT), and serum glutamic
pyruvic transaminase (SGPT), however these data not extracted as unlikely to be useful for decision-making

Study arms
Testosterone undecanoate (N = 30)

Placebo (N = 30)

Outcomes
Pregnancy rates

Outcome Testosterone undecanoate, N = 30 Placebo, N = 30

Pregnancy rates at 4 months n==6 n=4
Study does not report how these data were collected or how pregnancy was
defined

No of events

Hormone parameters

Outcome Testosterone undecanoate, N = 29 Placebo, N =2
Free testosterone (pg/ml) at 3 months 23.6 (11.23) 22.21 (4.73)
Mean (SD)

Higher values are better
Total testosterone (ng/ml) at 3 months 6.65 (3.57) 4.48 (1.63)
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Outcome
Mean (SD)

Higher values are better
Oestradiol (pg/ml) at 3 months

Mean (SD)

Lower values are better

Semen parameters
Outcome

Sperm concentration (x10%/ml) at 3 months
Reported as sperm density (x10%/ml)
Mean (SD)

Higher values are better

Sperm motility rate (%) at 3 months
Reported as percent of progressive motile sperm

Mean (SD)

Higher values are better

Semen parameters (cont.)
Outcome

Sperm concentration (x10%/ml) at 4 months

Reported as sperm density (x10%/ml)

Testosterone undecanoate, N = 29

26.19 (8.2)

Testosterone undecanoate, N = 29
15.33 (10.1)

15.3 (10.3)

Testosterone undecanoate, N = 25
17.83 (15.08)
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Placebo, N =2

29.02 (18.38)

Placebo, N = 28
19.76 (10.61)

19.5 (11.9)

Placebo, N = 28
25.72 (20.98)
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Outcome
Mean (SD)

Higher values are better

Sperm motility rate (%) at 4 months
Reported as percent of progressive motile sperm

Mean (SD)

Higher values are better

Miscarriage rates
Outcome

Miscarriage rates at 4 months

Testosterone undecanoate, N = 25 Placebo, N = 28
19.2 (11.43) 22.14 (12.43)
Testosterone undecanoate, N = 30 Placebo, N = 30
n=0 n=1

Reported in study as number of pregnancies that were aborted. Study does not

report how these data were collected or how abortion was defined

No of events

Critical appraisal with the Cochrane RoB 2.0

Section Question
Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Answer

Some concerns

(No information reported on randomisation process or allocation concealment.
Reported participant characteristics at baseline do not indicate a problem with
the randomisation process, though some important characteristics (such as
age of participants) are not reported)

Low

(Double-blind trial using placebo. Minimal information reported about analysis
but participants appear to have been analysed according to intervention
assigned)
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Section Question

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
reported result selection of the reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Overall bias and Directness Risk of bias variation across
outcomes

Answer

Low

(Missing outcome data for 3/60 participants (5%) at 12 weeks follow-up, with
missing data distributed evenly between groups. It is not clear from the text,
but pregnancy and miscarriage rates appear to be reported for all included
participants. High risk of bias for semen parameters outcomes at 18 weeks
only because of missing outcome data for 7/60 participants (12%: 2/30 in
placebo group (7%) and 5/30 in the testosterone undecanoate group (17%)).
Missingness in the value likely depended on its true outcome because 2
participants in the testosterone undecanoate group did not attend the final
spermiogram due to pregnancy or because they had decided to adopt)

Some concerns

(It is not reported how data for the outcome pregnancy or miscarriage rates
were collected or how pregnancy or abortion was defined - it is unclear
whether pregnancy rate is defined in the study as an ultrasound scan that has
shown at least one fetal heart beat, and miscarriage rate is reported in the
study as number of aborted pregnancies so it is unclear whether this includes
loss of a baby before 24 weeks gestational age. Semen parameters were
measured using spermiograms, but criteria used to assess results were not
reported. However, all participants and personnel involved in the trial were
blinded. Low risk of bias for hormone parameters)

Some concerns

(No prespecified protocol was available. No information about how pregnancy
or abortion was defined or measured, or the criteria used to assess sperm
parameters. No evidence of selective reporting)

Some concerns

(Some concerns due to lack of information on randomisation process or
allocation concealment, measurement of the outcomes pregnancy and
miscarriage rates and semen parameters, and selection of the reported result.
High risk of bias for missing outcome data for semen parameters outcomes at
18 weeks only)

Directly applicable

High overall risk of bias for semen parameters outcomes at 18 weeks only due
to missing outcome data

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
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Selice, 2011
Bibliographic Selice, R.; Garolla, A.; Pengo, M.; Caretta, N.; Ferlin, A.; Foresta, C.; The response to fsh treatment in oligozoospermic men
Reference depends on fsh receptor gene polymorphisms; International Journal of Andrology; 2011; vol. 34 (no. 4part1); 306-312

Study details

Countryl/ies where Italy
study was carried out

Study type Randomised controlled trial (RCT)
Study dates January 2006 to October 2008
Inclusion criteria Oligozoospermic men with:

e =1 year of infertility

e Sperm count <20 x10%/ml (based on at least 2 semen analyses separated by an interval of 3 months)

o Normal plasma levels of FSH (within the 1-8 IU/I range), luteinizing hormone (within the 2—6 IU/l range),
testosterone (within the 10—-29 nmol/l range), prolactin (within the 10—-25 ng/ml range) and inhibin B (>100 pg/ml)

e Testicular cytology characterized by hypospermatogenesis without maturative arrest (defined as reduced number
of germ cells which are in normal relative percentages)

Exclusion criteria e Hypogonadotropic hypogonadism
e Abuse of androgenic (anabolic) steroids
o Received treatment with chemotherapeutic agents or radiotherapy
o Karyotype abnormalities or y-chromosome long arm microdeletions
Patient N=105 men with oligozoospermia

characteristics
Recombinant follicle-stimulating hormone (rFSH) group (n=70):

e Mean age (SD): Not reported
e Severity of semen abnormalities:
o Non-azoospermia: 70/70 (100%)
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o Fertility diagnosis:
o Oligozoospermia (cause not reported*): 70/70 (100%)
e Hypogonadotropic hypogonadism: 0/70 (0%)**

No treatment group (n=35):

Mean age (SD): Not reported
Severity of semen abnormalities:
o Non-azoospermia: 35/35 (100%)
Fertility diagnosis:
o Oligozoospermia (cause not reported*): 35/35 (100%)
e Hypogonadotropic hypogonadism: 0/35 (0%)*

*All oligozoospermia was due to hypospermatogenesis, but cause not reported

** People with hypogonadotropic hypogonadism were excluded
Intervention(s)/control rFSH:

e rFSH, 150 IU 3 times per week for 3 months

No treatment:

e No treatment given for 3 months

Duration of follow-up 3 months (at end of treatment period) for semen and hormonal parameters; 6 months for clinical pregnancy (including 3
month post-treatment period)

Sources of funding Not reported
Sample size N=105:

e TrFSH: n=70
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e No treatment: n=35

Other information Data also reported for luteinizing hormone (LH) and follicle-stimulating hormone (FSH), inhibin B, and testicular volume,
however, these data not extracted as unlikely to be useful for decision-making

Study arms
Recombinant follicle-stimulating hormone (rFSH) (N = 70)

No treatment (N = 35)

Outcomes
Pregnancy rates

Outcome

Spontaneous pregnancy rate at 6 months

Reported as cumulative number of spontaneous pregnancies during and
after treatment. Study does not report how these data were collected or
how pregnancy was defined. ITT analysis

No of events

Hormone parameters
Outcome

Testosterone (nmol/l) at 3 months
Mean (SD)

Higher values are better
Oestradiol (pmol/l) at 3 months

Mean (SD)
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Recombinant follicle-stimulating
hormone (rFSH), N =70

n=10;%=14.8

Recombinant follicle-stimulating
hormone (rFSH), N =70

16.2 (5.8)

93.3 (52.9)

No treatment, N = 35

nN=2;%=4.6

No treatment, N = 35

16.4 (5.9)

92.4 (43.2)
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Outcome

Lower values are better

Semen parameters
Outcome

Sperm concentration (x10%/ml) at 3 months
Mean (SD)

Higher values are better
Total sperm count (x10°) at 3 months

Mean (SD)

Higher values are better
Sperm motility rate (%) at 3 months

Reported in study as forward (A+B) motility (%)
Mean (SD)

Higher values are better
Total motile sperm count (x10°) at 3 months

Mean (SD)

Higher values are better

Critical appraisal with the Cochrane RoB 2.0
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Recombinant follicle-stimulating
hormone (rFSH), N =70

Recombinant follicle-stimulating
hormone (rFSH), N =70

8.6 (11.3)

24 (28.1)

25.5 (17.7)

8.6 (12.1)

No treatment, N = 35

No treatment, N = 35

4.1 (4.2)

11.7 (11.9)

21.6 (16.9)

3.3 (6)
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Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Question

Risk of bias judgement for
the randomisation process

Risk of bias for deviations
from the intended
interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for

of the outcome

Domain 5. Bias in selection of
the reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

measurement of the
outcome

Risk-of-bias judgement for
selection of the reported
result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

Low

(Participants assigned to conditions based on random number generator and
allocation concealed (central allocation). No significant baseline differences were
found between arms indicating that there does not appear to be a problem with
the randomisation process)

Low
(Non-blind, but no deviations from the intended intervention and analysis
appropriate (ITT))

Low
(Data analysed for all randomised participants (ITT))

Low

(Semen parameters were evaluated using World Health Organization criteria and
hormonal parameters evaluated by commercial electrochemiluminescence
immunoassay methods. Some concerns for the pregnancy rate outcome because
it is not reported how data collected or how pregnancy was defined - it is unclear
whether pregnancy rate is defined in the study as an ultrasound scan that has
shown at least one fetal heart beat. Blinding of outcome assessors not reported,
and likely to be aware of whether participants assigned to treatment or no
treatment groups. However, it was judged unlikely that the measurement was
inappropriate or would differ between groups, or that the assessment of outcome
was influenced by knowledge of the intervention received)

Some concerns
(No prespecified protocol was available. No information about how pregnancy was
defined or measured)

Some concerns
(Some concerns regarding selection of the reported result and lack of information
on measurement of the outcome pregnancy rates)

Directly applicable
None
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Sokol, 1988
Bibliographic Sokol, R.Z.; Steiner, B.S.; Bustillo, M.; Petersen, G.; Swerdloff, R.S.; A controlled comparison of the efficacy of clomiphene
Reference citrate in male infertility; Fertility and Sterility; 1988; vol. 49 (no. 5); 865-870

Study details

Country/ies where USA
study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported

Inclusion criteria Oligospermic men (sperm count ranged between 0.5-20 x108/ml based on 3 semen analyses) meeting the following
criteria:

e Diagnosis of infertility (had not achieved pregnancy after 12 months of regular unprotected sexual intercourse)

e Female partner was presumed to be fertile based on clinical history (including menstrual history), physical
examination (including basal body temperature), normal progesterone levels, and where performed a normal
hysterosalpingogram (18 women) and/or laparoscopy (11 women)

Exclusion criteria Major systemic or psychiatric illness; abnormal sperm morphology (based on 3 semen analyses); sperm motility <10%
(based on 3 semen analyses); abnormal hormonal parameters (for luteinizing hormone, follicle-stimulating hormone,
testosterone, and prolactin)

Patient N=20 men with oligozoospermia (N=23 randomised but data for n=3 participants lost to follow-up not reported):
characteristics
¢ Mean age (range): Not reported (23-49 years)
e Severity of semen abnormalities:
o Non-azoospermia: 23/23 (100%)
o Fertility diagnosis:
o Oligozoospermia (cause not reported): 23/23 (100%)
e Hypogonadotropic hypogonadism: Not reported

Participant characteristics not reported separately for each group

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
[March 2026] 181



FINAL

Intervention(s)/control Clomiphene citrate:
o Clomiphene citrate, 25mg per day for 12 months
Placebo:

e Placebo, 1 tablet per day for 12 months

Duration of follow-up 12 month treatment period. This was preceded by a 3-month control period during which blood and semen samples were
collected monthly

Sources of funding Not industry funded
Sample size N=20 (N=23 initially randomised):

e Clomiphene group: n=11 (n randomised not reported)
e Placebo group: n=9 (n randomised not reported)

Other information Data also reported for luteinizing hormone (LH) and follicle-stimulating hormone (FSH), and for stimulated responses of
LH, FSH, and testosterone to GnRH stimulation testing, however, these data not extracted as unlikely to be useful for
decision-making.

Study arms
Clomiphene (N = 11)

Placebo (N =9)

Outcomes

Pregnancy rates

Outcome Clomiphene, N=11 Placebo, N=9
Spontaneous pregnancy rate at 12 months n=1;%=9.09 n=4;%=44.44

Reported as cumulative number of spontaneous pregnancies during treatment. Study does not
report how these data were collected or how pregnancy was defined. Data only available for
completers
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Outcome
No of events

Hormone parameters
Outcome

Change in oestradiol from baseline (pg/ml) at 12 months
Mean (SD)

Lower values are better
Change in testosterone from baseline (ng/dl) at 12 months

Mean (SD)

Higher values are better

Semen parameters
Outcome

Change in sperm motility rate from baseline (%) at 12 months
Data available for n=10 in clomiphene group and n=9 in placebo group

Mean (SD)

Higher values are better
Change in total sperm count from baseline (x10°) at 12 months

Mean (SD)

Higher values are better

Critical appraisal with the Cochrane RoB 2.0

Clomiphene, N = 11

Clomiphene, N = 11
15.88 (20.49)

473.19 (276.47)

Clomiphene, N = 11
-0.46 (15.7)

37.4 (116.5)
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Placebo, N =9
Placebo, N=9
-6.78 (8.24)

8.66 (146.18)

Placebo, N =9
6.8 (9.2)

26 (43.5)
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Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
reported result selection of the reported result

Overall bias and Directness Risk of bias judgement

Answer

Low

(Participants assigned to conditions based on a random numbers table and
allocation was double-blind (with identical-appearing tablets). No statistically
significant difference between groups at baseline for clinical variables,
indicating that there does not appear to be a problem with the randomisation
process)

Low
(Double-blind study using placebo)

High

(Data available for between 65% and 87% of randomised participants across
outcomes. No reasons for missing data provided and no methods used to
impute missing data. The number of participants randomised by arm is not
reported (baseline data only reported for completers) so differences between
arms in terms of dropout rate and reasons for discontinuation is unclear, also
not clear why there are different rates of missing data across outcomes)

Low

(Semen parameters were evaluated using World Health Organization criteria.
Some concerns for the pregnancy rate outcome because it is not reported how
data collected or how pregnancy was defined - it is unclear whether pregnancy
rate is defined in the study as an ultrasound scan that has shown at least one
fetal heart beat. Blinding of outcome assessors not reported. However, it was
Jjudged unlikely that the measurement was inappropriate or would differ
between groups, or that the assessment of outcome was influenced by
knowledge of the intervention received)

Some concerns

(No prespecified protocol was available. No information about how pregnancy
was defined or measured. No justification for reporting continuous outcomes
based on change from baseline to mean during the treatment period.)

High

(High risk of bias for missing outcome data, some concerns regarding
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Section Question Answer
selection of the reported result and lack of information on measurement of the
outcome pregnancy rates)

Overall bias and Directness Overall Directness Directly applicable

Overall bias and Directness Risk of bias variation across  None

Srivannaboon, 1992

outcomes

Bibliographic Srivannaboon, S.; Dhall, G.1.; De Krester, D.M.; Hargreave, T.B.; Comhaire, F.H.; Padron, R.S.; Mas, J.; Hingorani, V.;

Reference Miranda, C.; Cooke, I.D.; Vernon-Parry, J.; Hagenfeldt, K.; Sas, M.; Resch, B.A.; Ladjimi, A.; Bourkhris, R.; Farley, T.M.M.;
Rowe, P.J.; Hazelden, C.; A double-blind trial of clomiphene citrate for the treatment of idiopathic male infertility; International
Journal of Andrology; 1992; vol. 15 (no. 4); 299-307

Study details

Country/ies where
study was carried out

Study type
Study dates
Inclusion criteria

Exclusion criteria

Patient
characteristics

11 centres in: Australia; Belgium; Cuba; Hungary; India; Sweden; Switzerland; Thailand; Tunisia; UK

Randomised controlled trial (RCT)
Study initiated in 1981, no further detail on dates reported

Men with idiopathic oligozoospermia or asthenozoospermia (defined as low sperm concentration <20 million ml-1 and/or
poor sperm motility <50% progressive motility in the best of 2 semen samples); female partner had no demonstrable
abnormality or was under successful treatment for a minor endocrine problem

Not reported

N=141 men with idiopathic oligozoospermia or asthenozoospermia (N=190 randomised before diagnosis and later found
to be ineligible, only data for eligible participants reported)

e Mean age (SD): 30.4 (4.2) years
Clomiphene group (n=70)

e Mean age (SD): 30.3 (4.4) years
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e Severity of semen abnormalities:

o Non-azoospermia: 70/70 (100%)
o Fertility diagnosis:

o ldiopathic oligo- or astheno-zoospermia: 70/70 (100%)
e Hypogonadotropic hypogonadism: 0/70 (0%)*

Placebo group (n=71)

e Mean age (SD): 30.5 (4.1) years
e Severity of semen abnormalities:
o Non-azoospermia: 71/71 (100%)
o Fertility diagnosis:
o ldiopathic oligo- or astheno-zoospermia: 71/71 (100%)
e Hypogonadotropic hypogonadism: 0/71 (0%)*

* Participants had no detected aetiological factors causing infertility

Intervention(s)/control Clomiphene citrate:
o Clomiphene citrate, 25mg per day
Placebo:

e Placebo for 6 months, no further details reported

Duration of follow-up 8 months (2 months after the end of treatment)
Sources of funding Not industry funded
Sample size N=141 (N=78 completed trial):

e Clomiphene group: n=70 (n=44 completed trial)
e Placebo group: n=71 (n=34 completed trial)
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Other information Study initiated by the World Health Organization (WHO), and on this basis assumed no industry funding

Study arms
Clomiphene (N = 70)

Placebo (N = 71)

Outcomes

Pregnancy rates

Outcome Clomiphene, Placebo, N
N=70 =71

Spontaneous pregnancy rate at 8 months n==6 n=5

Reported as cumulative number of spontaneous pregnancies after treatment. Study does not report how these data

were collected or how pregnancy was defined. Data entered for ITT analysis assuming those who did not complete

did not get pregnant. 1 pregnancy from each arm not included as the time of conception is estimated before first

tablet taken

No of events

Critical appraisal with the Cochrane RoB 2.0

Section Question Answer

Domain 1: Bias arising from the  Risk of bias judgement for the Low

randomisation process randomisation process (Limited detail on randomised sequence generation, although allocation

sequence concealed (sequentially numbered drug containers, and central
allocation). A number of participants were randomised prior to confirmation of
diagnosis and were later found to be ineligible (49/190). Although, no
significant baseline differences were found between drug and placebo arms
for the eligible participants (141/190) indicating that there does not appear to

be a problem with the randomisation process.)
Domain 2a: Risk of bias due to Risk of bias for deviations from Low

deviations from the intended the intended interventions (Double-blind study using placebo)
interventions (effect of (effect of assignment to
assignment to intervention) intervention)
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Section

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness

Question

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Answer

Low

Low

(The only extractable outcome is pregnancy rate, and it is not clear how these
data were collected or how pregnancy was defined; however, it was judged
unlikely that the measurement was inappropriate or would differ between
groups, or that the assessment of outcome was influenced by knowledge of
the intervention received)

Some concerns
(No prespecified protocol was available. Data not extractable for semen or
hormonal parameters as no measure of variance is reported)

Some concerns
(Some concerns regarding selection of the reported result)

Directly applicable

Overall bias and Directness Risk of bias variation across  None
outcomes
Zhao, 2019
Bibliographic Zhao, N.; Lu, X.-L.; Li, J.-T.; Zhang, J.-M.; Treatment of idiopathic oligozoospermia with combined human chorionic
Reference gonadotropin/human menopausal gonadotrophin: A randomised, double-blinded, placebo-controlled clinical study;
Andrologia; 2019; vol. 51 (no. 6); e13271
Study details
Country/ies where China
study was carried out
Study type Randomised controlled trial (RCT)
Study dates June 2015 and September 2017
Inclusion criteria Infertile men with idiopathic oligozoospermia with:
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Exclusion criteria

Patient
characteristics

Sperm concentration consistently below 15 x108/ml

Infertility for 21 year

No medical treatment in the previous 6 months

No presence of varicocele

No smoking

No infection of the accessory sex glands

No identifiable cytogenetic abnormalities

Partners with regular ovulation, no anatomic abnormalities, and no abnormal fallopian tube anatomy

Not reported
N=316 infertile men with idiopathic oligozoospermia

Human chorionic gonadotrophin (HCG) + human menopausal gonadotrophin (HMG) group (n=158):

e Mean age (SE):
o Lower-level group (inhibin B level <92 pg/ml): 31.96 (3.62)
o Medium-level group (92 pg/ml < inhibin B level <316 pg/ml): 33.31 (4.16)
o Higher-level group (inhibin B level >316 pg/ml): 32.45 (3.81)
e Severity of semen abnormalities:
o Non-azoospermia: 158/158 (100%)
o Fertility diagnosis:
o ldiopathic oligozoospermia: 158/158 (100%)
e Hypogonadotropic hypogonadism: 0/158 (0%)*

Placebo group (n=158):

e Mean age (SE):
o Lower-level group (inhibin B level <92 pg/ml): 33.93 (4.15)
o Medium-level group (92 pg/ml < inhibin B level <316 pg/ml): 32.34 (3.92)
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o Higher-level group (inhibin B level >316 pg/ml): 31.96 (2.96)
e Severity of semen abnormalities:

o Non-azoospermia: 158/158 (100%)
o Fertility diagnosis:

o ldiopathic oligozoospermia: 158/158 (100%)
e Hypogonadotropic hypogonadism: 0/158 (0%)*

* Participants had no known cause of infertility
Intervention(s)/control HCG + HMG:

e HCG, 2000 IU through intramuscular injection twice a week for 3 months
e HMG, 150 IU through intramuscular injection 3 times a week for 3 months

Placebo:

e Intramuscular injections of physiological saline solution for 3 months

Duration of follow-up 1, 2, and 3 months for semen parameters; 3 months only for pregnancy rates
Sources of funding Not reported
Sample size N=316:

¢ HCG + HMG group: n=158
e Placebo group: n=158

Other information Results for semen and hormone parameters outcomes were reported separately for each group according to whether
participants had low (inhibin B level <92 pg/ml), medium (92 pg/ml < inhibin B level <316 pg/ml), or high levels (inhibin B
level >316 pg/ml) of inhibin B. Means and SEs were reported for these outcomes; data were converted to SDs and
combined during data extraction

Data also reported for follicle-stimulating hormone (FSH) and inhibin B, however these data not extracted as unlikely to
be useful for decision-making
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Semen and hormone parameters data at 1 and 2 months were not included in data extraction due to later data within the
short-term period (<3 months) being reported (at 3 months)

Study arms
Human chorionic gonadotrophin + human menopausal gonadotrophin (N = 158)

Placebo (N = 158)

Outcomes

Pregnancy rates

Outcome Human chorionic gonadotrophin + Placebo, N =
human menopausal gonadotrophin, N 158
=158

Spontaneous pregnancy rate at 3 months n =41 n=12

Reported as number of spontaneous pregnancies. Pregnancy was reported by
participants by phone and confirmed through date of last normal menstrual period,
serum human chorionic gonadotropin level and ultrasound confirmation of clinical
pregnancy. Clinical pregnancy was defined as the presence of a gestational sac and
foetal heart rate motion on transvaginal ultrasound scanning

No of events

Hormone parameters

Outcome Human chorionic gonadotrophin + Placebo, N =
human menopausal gonadotrophin, 158
N =158

Testosterone (pg/l) at 3 months 5.1(5.1) 4.2 (4.6)

SEs converted to SDs and combined during data extraction. HCG + HMG SEs (low,
medium, and high level inhibin B): 0.49, 0.58, and 0.59; placebo SEs (low, medium, and

high level inhibin B): 0.46, 0.53, and 0.49
Mean (SD)

Higher values are better
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Semen parameters

Outcome Human chorionic gonadotrophin + Placebo, N =
human menopausal gonadotrophin, 158
N =158

Sperm concentration (x10%/ml) at 3 months 16.3 (20.84) 11.6 (15.3)

Reported as sperm count (x10%/ml). SEs converted to SDs and combined during data
extraction. HCG + HMG SEs (low, medium, and high level inhibin B): 2.02, 2.21, and
2.33; placebo SEs (low, medium, and high level inhibin B): 1.89, 1.69, and 2.13

Mean (SD)

Higher values are better

Sperm motility rate (%) at 3 months 31.1(32.1) 24.1 (27.8)
Reported as rate of forward motile spermatozoa (%). SEs converted to SDs and

combined during data extraction. HCG + HMG SEs (low, medium, and high level inhibin

B): 2.86, 3.68, and 3.26; placebo SEs (low, medium, and high level inhibin B): 3.26, 3.16,

and 3.14

Mean (SD)

Higher values are better

Total motile sperm count (x10°) at 3 months 18.8 (25) 13.9 (19.7)
Reported as total motile sperm number. SEs converted to SDs and combined during data

extraction. HCG + HMG SEs (low, medium, and high level inhibin B): 2.38, 2.85, and

2.52; placebo SEs (low, medium, and high level inhibin B): 2.68, 2.21, and 1.78

Mean (SD)

Higher values are better

Critical appraisal with the Cochrane RoB 2.0

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
[March 2026] 192



FINAL

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of
assignment to intervention)

Domain 3. Bias due to missing
outcome data

Domain 4. Bias in measurement
of the outcome

Domain 5. Bias in selection of the
reported result

Overall bias and Directness

Overall bias and Directness
Overall bias and Directness

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations
from the intended
interventions (effect of
assignment to intervention)

Risk-of-bias judgement for
missing outcome data

Risk-of-bias judgement for
measurement of the outcome

Risk-of-bias judgement for
selection of the reported result

Risk of bias judgement

Overall Directness

Risk of bias variation across
outcomes

Answer

Low

(Randomisation was done using a random number table, and allocation
sequence produced by the statistician delivered to a pharmacist so the

reproduction specialist in this study could not know about the results of
allocation table. No significant difference between groups at baseline)

Low
(Double blind study using placebo)

Low

(No information reported on missing data, but results appear to be available for
all participants based on number of participants with pregnancy rate data at 3
months follow-up)

Low

(Semen parameters outcomes were assessed using WHO guidelines, and the
hormone parameter outcome testosterone measured by enzyme-linked
immunosorbent assay. Pregnancy was reported by participants by phone and
confirmed through date of last normal menstrual period, serum human
chorionic gonadotrophin level and ultrasound confirmation of clinical
pregnancy. Clinical pregnancy was defined as the presence of a gestational
sac and foetal heart rate motion on transvaginal ultrasound scanning. Details
about the blinding of outcome assessors not reported for semen and hormone
parameters but study was double-blind)

Some concerns
(No prespecified protocol available)

Low
(Very minor concerns relating to selection of the reported result)

Directly applicable
None
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Appendix E Forest plots

Forest plots for review question: What is the effectiveness of hormone treatment in male factor fertility problems?

This section includes forest plots only for outcomes that are meta-analysed. Outcomes from single studies are not presented here; the quality

assessment for such outcomes is provided in the GRADE profiles in appendix F.

Participants with impaired or reduced semen parameters (non-azoospermia) only

Figure 2: Anti-oestrogen vs placebo, spontaneous pregnancy rate in med term
Anti-oestrogen Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
Krause 1992 5 39 3 37 24.7% 1.58 [0.41, 6.19] =
Sokol 1988 1 11 4 9 354% 0.20[0.03, 1.52] * &
Srivannaboon 1992 6 70 5 71 39.9% 1.22[0.39, 3.81] L
Total (95% ClI) 120 117 100.0% 0.95 [0.45, 2.01] —~l
Total events 12 12

itv: 2= = = |2 = 0, I } } } } |
Heterogeneity: Chi? =2.97, df =2 (P = 0.23); I? = 33% 01 02 05 ] 5 5 10

Test for overall effect: Z=0.14 (P = 0.89)

Favours placebo Favours anti-oestrogen
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Figure 3: Anti-oestrogen vs placebo, sperm concentration (x10%/ml) in med term
Anti-oestrogen Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Fixed, 95% ClI IV, Fixed, 95% CI
Haje 2015 108 1.8 45 82 27 29 98.8% 2.60[1.49,3.71]
Krause 1992 141 144 17 109 15.7 18  1.2% 3.20[-6.77,13.17] >
Total (95% ClI) 62 47 100.0% 2.61[1.50, 3.72] <P
Heterogeneity: Chiz = 0.01, df = 1 (P = 0.91); 2= 0% %_ 0 5 5 5 ] 0%
Test for overall effect: Z = 4.61 (P < 0.00001) Favours placebo  Favours anti-oestrogen
Figure 4: Anti-oestrogen vs placebo, sperm motility rate (%) in med term
Anti-oestrogen Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Haje 2015 22 36 45 149 5 29 98.2% 7.10[5.00, 9.20] _._
Krause 1992 33.8 21.1 17 40 254 18 1.8% -6.20[-21.64,9.24] *
Total (95% CI) 62 47 100.0%  6.86 [4.78, 8.94] [
Heterogeneity: Chi? = 2.80, df = 1 (P = 0.09); I = 64% ] 0 5 S 5 1 0*
Test for overall effect: Z = 6.45 (P < 0.00001) Favours placebo  Favours anti-oestrogen
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Figure 5: Gonadotrophin therapy vs no treatment, spontaneous pregnancy rate in short term
Gonadotrophin therapy  No treatment Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
Foresta 2005 0 62 0 50 58.5% 0.00[-0.03, 0.03]
Foresta 2009 0 57 0 30 41.5% 0.00 [-0.05, 0.05]
Total (95% CI) 119 80 100.0%  0.00[-0.03,0.03]
Total events 0 0
Heterogeneity: Chiz = 0.00, df = 1 (P = 1.00); 2= 0% % % ! % ,
Test for overall effect: Z = 0.00 (P = 1.00) i 05 0 05 : L
Favours no treatment Favours gonadotrophin
Figure 6: Gonadotrophin therapy vs no treatment, spontaneous pregnancy rate in med term (Non-azoospermic participants only)
Gonadotrophin therapy  No treatment Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Foresta 2005 6 62 2 50 40.0% 2.42[0.51, 11.47] L
Foresta 2009 4 57 0 30 11.8%  4.81[0.27, 86.47] "
Selice 2011 10 70 2 35 482%  2.50[0.58, 10.80] i
Total (95% Cl) 189 115 100.0%  2.74[1.01, 7.45] i
Total events 20 4

S AR = - - S12 =0 I } } i
Heterogeneity: Chi? = 0.19, df =2 (P = 0.91); 1= 0% 0.01 01 1 10 100

Test for overall effect: 2 = 1.98 (P = 0.05) Favours no treatment Favours gonadotrophin
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Figure 7: Gonadotrophin therapy vs no treatment, assisted pregnancy rate in short term
Gonadotrophin therapy  No treatment Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Baccetti 2004 8 24 4 20 35.6% 1.67 [0.59, 4.73] —
Farrag 2015 15 36 9 46 64.4% 2.13[1.06, 4.30] —l—
Total (95% Cl) 60 66 100.0%  1.96 [1.10, 3.52] N
Total events 23 13 1 1 1

ity i2 = = = “12=009 I T
Heterogeneity: Chi* = 0.15, df =1 (P = 0.70); I = 0% 0.01 0.1

Test for overall effect: Z=2.28 (P = 0.02) Favours no treatment
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Figure 8: Gonadotrophin therapy vs no treatment, total sperm count (x10°) in short term
Gonadotrophin therapy No treatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
6.13.2 Various fertility diagnoses (cryptorchidism; varicocele; post-mumps orchitis; trauma; testicular torsion; idiopathic oligozoospermia)
Foresta 2009 7.8 24 57 47 19 30 87.9% 3.10[2.18,4.02] .
Subtotal (95% Cl) 57 30 87.9%  3.10[2.18,4.02] ¢

Heterogeneity: Not applicable
Test for overall effect: Z = 6.59 (P < 0.00001)

6.13.3 Idiopathic oligozoospermia
Foresta 2005 30 76 62 173 66 50 10.8% 12.70[10.07,15.33] -
Subtotal (95% Cl) 62 50 10.8% 12.70 [10.07, 15.33] <o
Heterogeneity: Not applicable

Test for overall effect: Z = 9.46 (P < 0.00001)

6.13.4 Oligozoospermia (cause not reported)
Selice 2011 24 28.1 70 117 119 35 13% 1230[4.63,19.97]

Subtotal (95% Cl) 70 35 1.3% 12.30[4.63,19.97] i
Heterogeneity: Not applicable
Test for overall effect: Z = 3.14 (P = 0.002)

Total (95% Cl) 189 115 100.0%  4.25[3.39, 5.12] ¢

Heterogeneity: Chi? = 49.81, df = 2 (P < 0.00001); I# = 96% ' ’ ’

Test fi Il effect: Z = 9.64 (P < 0.00001 20 10 0 10 20
estioroverall € e'c. I (, : ) Favours no treatment  Favours gonadotrophin
Test for subaroup differences: Chi? = 49.81, df =2 (P < 0.00001), I* = 96.0%
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Figure 9: Gonadotrophin therapy vs no treatment, total sperm count (x10°¢) in med term

Gonadotrophin therapy No treatment Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% ClI
Foresta 2005 25 6.5 62 174 53 50 189% 7.60[5.41,9.79] -
Foresta 2009 123 35 57 59 15 30 81.1% 6.40[5.34,7.46] -
Total (95% ClI) 119 80 100.0% 6.63 [5.68, 7.58] <o
Heterogeneity: Chi? = 0.94, df = 1 (P = 0.33); 2= 0% ) 0 5 ; 5 1 o’
Test for overall effect: 2= 13.67 (P < 0.00001) Favours no treatment  Favours gonadotrophin
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Figure 10: Gonadotrophin therapy vs no treatment, sperm concentration (x10%/ml) in short term
Gonadotrophin therapy No treatment Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
6.16.2 Various fertility diagnoses (cryptorchidism; varicocele; post-mumps orchitis; trauma; testicular torsion; idiopathic oligozoospermia)
Foresta 2009 3.2 1.6 57 2 09 30 927% 1.20[0.67,1.73] !
Subtotal (95% CI) 57 30 92.7% 1.20[0.67,1.73]
Heterogeneity: Not applicable
Test for overall effect: Z = 4.47 (P < 0.00001)
6.16.3 Idiopathic oligozoospermia
Foresta 2005 9.7 8.8 62 71 35 50 4.5% 2.60]0.20,5.00] -
Subtotal (95% CI) 62 50 4.5% 2.60[0.20, 5.00] -
Heterogeneity: Not applicable
Test for overall effect: Z=2.13 (P = 0.03)
6.16.4 Oligozoospermia (cause not reported)
Selice 2011 8.6 1.3 70 41 42 35 29% 4.50[1.51,7.49 -
Subtotal (95% CI) 70 35  29% 4.50[1.51,7.49] e
Heterogeneity: Not applicable
Test for overall effect: Z = 2.95 (P = 0.003)
Total (95% Cl) 189 115 100.0% 1.36 [0.85, 1.86] ¢
Heterogeneity: Chi? = 5.62, df = 2 (P = 0.06); I> = 64% 10 ;5 0 &'3 10'

Test for overall effect: Z = 5.26 (P < 0.00001)
Test for subaroup differences: Chi2 = 5.62, df = 2 (P = 0.06), 12 = 64.4%

Favours no treatment  Favours gonadotrophin
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Figure 11: Gonadotrophin therapy vs no treatment, sperm concentration (x10%/ml) in med term - Non-azoospermic participants only

Gonadotrophin therapy No treatment Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% ClI

Foresta 2005 12 4.2 62 81 36 50 19.7% 3.90[2.45,5.35] -

Foresta 2009 6.6 23 57 23 11 30 80.3% 4.30[3.58,5.02] . &

Total (95% Cl) 119 80 100.0% 4.22[3.58, 4.86] L 2

Heterogeneity: Chi2 = 0.24, df = 1 (P = 0.63); 12 = 0% ] 0 5 i 5

Test for overall effect: 2 = 12.91 (P < 0.00001) Favours no treatment  Favours gonadotrophin

Figure 12: Gonadotrophin therapy vs no treatment, sperm motility rate (%) in short term

Gonadotrophin therapy No treatment Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% Cl
Foresta 2009 18.3 8.6 57 161 71 30 80.9% 2.20[-1.18,5.58] .
Selice 2011 25.5 17.7 70 216 169 35 19.1% 3.90[-3.07,10.87] = >
Total (95% CI) 127 65 100.0% 2.52[-0.52, 5.57] el
Heterogeneity: Chiz = 0.19, df = 1 (P = 0.67); 12 = 0% % % %
Test f Il effect: Z=1.63 (P =0.10 10 N 0 S

estfor overall effect: 2= 1.63 (P = 0.10) Favours no treatment Favours gonadotrophin
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Figure 13: Gonadotrophin therapy vs placebo, spontaneous pregnancy rate in med term

Gonadotrophin therapy Placebo Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% ClI Peto, Fixed, 95% CI
Kamischke 1998 3 31 0 30 44.7% 7.66 [0.77, 76.54] i
Paradisi 2006 4 15 0 15 553%  9.31[1.17,73.75] L
Total (95% Cl) 46 45 100.0%  8.53[1.83, 39.76] —~l
Total events 7 0
Heterogeneity: Chiz = 0.02, df = 1 (P = 0.90); 12 = 0% % %

0.01 0.1 1 10 100

Test for overall effect: Z = 2.73 (P = 0.006) Favours placebo Favours gonadotrophin
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Figure 14: Gonadotrophin therapy vs placebo, sperm concentration (x10%/ml) in short term - Non-azoospermic participants only

Gonadotrophin therapy Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% Cl
7.16.1 Non-azoospermic participants only
Kamischke 1998 59 12.2 34 112 117 31 277% -1.30[7.11, 4.51] — .
Zhao 20189 16.3 15.6 158 127 17 188 723% 3.60([0.00, 7.20] ’.‘
Subtotal {95% CI) 192 189 100.0% 2.24[-0.82,5.30] >

Heterogeneity: Chi*=1.97, df=1 (P=0.16); F= 49%
Testfor overall effect. Z=1.44(P=0.15)

Total (95% CI) 192 189 100.0% 2.24[-0.82,5.30] P

Heterogeneity: Chi®=1.97, df=1 (P =0.16); F= 49% I i 1 t {
Test f ll effect Z=1.44 (P =015 -50 ~25 0 25 50
et oroverall effect 2= 144 (F = 0.19) Favours placebo Favours gonadotrophin

Testfor subgroup differences: Not applicable
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Figure 15: Gonadotrophin therapy vs placebo, sperm concentration (x10%ml) in med term - Non-azoospermic participants only

Gonadotrophin therapy Placebo Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight |V, Fixed, 95% ClI IV, Fixed, 95% CI

7.17.1 Non-azoospermic participants, mean participant age <45

Kamischke 1998 1.1 12.2 34 103 106 31 54.6% 0.80[-4.74,6.34] i

Subtotal (95% Cl) 34 31 54.6% 0.80[-4.74, 6.34]

Heterogeneity: Not applicable

Test for overall effect: Z=0.28 (P = 0.78)

7.17.2 Non-azoospermic participants, participant age not reported

Paradisi 2006 16.1 1.1 15 75 46 15 45.4% 8.60[2.52, 14.68] i

Subtotal (95% Cl) 15 15  45.4% 8.60 [2.52, 14.68] -l

Heterogeneity: Not applicable

Test for overall effect: Z = 2.77 (P = 0.006)

Total (95% Cl) 49 46 100.0% 4.34[0.24, 8.44] o

Heterogeneity: Chi? = 3.45, df =1 (P =0.06); I?=71% '_20 _1'0 0 1'0 20'

Test for overall effect: Z = 2.08 (P = 0.04)
Test for subgroup differences: Chi2=3.45, df =1 (P = 0.06), I?=71.0%

Favours placebo Favours gonadotrophin

Figure 16: Gonadotrophin therapy vs placebo, sperm motility rate (%) in short term - Non-azoospermic participants only
Gonadotrophin therapy Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Kamischke 1998 305 163 34 354 167 31 404% -4.90[-12.94,3.14] * &
Zhao 2019 311 321 158 241 278 158 59.6% 7.00[0.38, 13.62] i >
Total (95% Cl) 192 189 100.0% 2.19[-2.92, 7.30] v

Heterogeneity: Chi?=5.02, df=1 (P = 0.03); I?=80%
Test for overall effect: Z = 0.84 (P = 0.40)

-10 -5

Favours placebo Favours gonadotrophin
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Figure 17: Gonadotrophin therapy vs placebo, sperm motility rate (%) in med term - Non-azoospermic participants only

Gonadotrophin therapy Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
7.21.1 Non-azoospermic participants
Kamischke 1998 33 16.9 34 321 161 31 B11% 080712 892 i
Paradisi 2006 34 1077 15 289 16.69 15 389% 510[4.9515.19] L
Subtotal (95% Cl) 49 46 100.0% 2.53[-3.74, 8.81] *—

Heterogeneity: Chi*=0.41,df =1 {P=052); F=0%
Testfor overall effect Z=079(P=0.43)

Total (95% CI) 49 46 100.0% 2.53[-3.74,8.81] -—P—-

e Chi? = - — - t t
Heterogeneity: Chi*=0.41,df=1{(P=052); F=0% 10 b 10 20

Testfor overall effecrt: Z=079(P= 0'43? Favours placebo Favours gonadotrophin
Testfor subgroup differences: Not applicable

'
[
o

Figure 18:  Androgen vs placebo, pregnancy rate in short term — Non-azoospermic participants only

Androgen Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
Aafies 1983 4 27 2 32 T85% 237[0.47,11.96] []
Gregoriou 1993 4 25 0 25 21.5% 9.00[0.51, 158.85] = g
Total (95% Cl) 52 57 100.0% 3.79[0.95, 15.11] e
Total events 8 2 | | |

itv: Chi2 = = = “12=(09 I I :
Heterogeneity: Chi? = 0.67, df = 1 (P = 0.41); 1= 0% 0.01 0.1 1 10 100

Test for overall effect: Z = 1.89 (P = 0.06) Favours placebo  Favours androgen
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Figure 19:  Androgen vs placebo, total testosterone (ng/ml) in short term
Androgen Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% ClI
Gregoriou 1993 795 286 25 595 453 25 31.8% 2.00[-0.10,4.10] [
Pusch 1989 6.65 357 29 448 163 28 68.2% 2.17[0.74, 3.60] i
Total (95% Cl) 54 53 100.0% 2.12[0.93, 3.30] ‘
Heterogeneity: Chiz = 0.02, df = 1 (P = 0.90); I* = 0% ) 0 5 : 5 1 oi
Test for overall effect: Z = 3.50 (P = 0.0005) Favours placebo  Favours androgen
Figure 20:  Androgen vs placebo, total oestradiol (pg/ml) in short term
Androgen Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
Gregoriou 1993 2815 955 25 291 715 25 T16% -0.95[-5.63,3.73] L]
Pusch 1989 2619 82 29 2902 1838 28 28.4% -2.83[-10.26,4.60] * &
Total (95% Cl) 54 53 100.0% -1.48[-5.44,2.48] ’
ity i2 = = = “12=()9 f f T f |
Heterogeneity: Chi? = 0.18, df =1 (P = 0.67); 1> = 0% 10 5 0 : 10

Test for overall effect: Z=0.73 (P = 0.46)

Favours androgen  Favours placebo
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Figure 21:  Androgen vs placebo, sperm concentration (x10%/ml) in short term

Androgen Placebo Mean Difference
Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Fixed, 95% Cl

Mean Difference
IV, Fixed, 95% ClI

12.12.1 Fertility diagnosis: idiopathic oligoasthenospermia

Gregoriou 1993 1795 881 25 1545 1015 25 51.1% 250[-2.77,7.77]
Subtotal (95% Cl) 25 25 514% 250[-2.77,7.77]

Heterogeneity: Not applicable
Test for overall effect: Z=0.93 (P = 0.35)

12.12.2 Fertility diagnosis: idiopathic oligozoospermia

|
‘

Pusch 1989 1533 101 29 19.76 1061 28 489% -4.43[-9.81,0.95]
Subtotal (95% Cl) 29 28  48.9% -4.43[-9.81,0.95]

Heterogeneity: Not applicable
Test for overall effect: Z=1.61 (P =0.11)

Total (95% Cl) 54 53 100.0% -0.89 [-4.66, 2.87]

Heterogeneity: Chi? = 3.25, df =1 (P = 0.07); I>= 69% ' 10
Test for overall effect: Z = 0.46 (P = 0.64)
Test for subaroup differences: Chi? = 3.25, df = 1 (P = 0.07), I? = 69.3%

I I 1

5 0 5 10
Favours placebo Favours androgen
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Figure 22:  Androgen vs placebo, sperm motility rate (%) in short term

Androgen Placebo Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
12.18.1 Fertility diagnosis: idiopathic oligoasthenospermia
Gregoriou 1993 2035 1056 25 16.84 1095 25 485% 3.51[-2.45,947] i
Subtotal (95% CI) 25 25 485% 3.51[-2.45,9.47] ——

Heterogeneity: Not applicable
Test for overall effect: Z =1.15 (P = 0.25)

12.18.2 Fertility diagnosis: idiopathic oligozoospermia
Pusch 1989 163 103 29 195 119 28 51.5% -4.20[9.99,1.59]

Subtotal (95% Cl) 29 28 51.5% -4.20[-9.99, 1.59] “".'"
Heterogeneity: Not applicable
Test for overall effect: Z = 1.42 (P = 0.15)

Total (95% Cl) 54 53 100.0% -0.46 [-4.61, 3.69] ’

Heterogeneity: Chi? = 3.31, df =1 (P = 0.07); = 70% J 1 f }
Test for overall effect: Z = 0.22 (P = 0.83)

Favours placebo Favours androgen
Test for subgroup differences; Chi? = 3.31, df =1 (P = 0.07), I = 69.8% P :

Fertility problems: evidence reviews for hormone treatment for male factor fertility problems
[March 2026]

209



FINAL

Appendix F GRADE tables

GRADE tables for review question: What is the effectiveness of hormone treatment in male factor fertility problems?

Participants with semen abnormalities (non-azoospermia) only

Table 5: Evidence profile for comparison between anti-oestrogen and no treatment: participants with semen abnormalities (non-
azoospermia) only

Quality assessment No of participants Effect
Quality |Importance
e ?f Design Ris_k o Inconsistency Indirectness Imprecision (_)ther_ e e el Absolute
studies bias considerations | oestrogen | treatment (95% CI)
Pregnancy rate in short term (Pregnancy not defined)
1 (Cakan [randomised [serious' [no serious no serious serious? none 11/103 0/25 POR 3.85 - LOW CRITICAL
2009) trials inconsistency indirectness (10.7%) (0%) (0.82 to 18.21)
Pregnancy rate in med term (Pregnancy not defined
1 (Micic [randomised |very no serious no serious no serious none 7/56 0/45 POR 6.81 - LOW CRITICAL
1985) trials serious® [inconsistency indirectness imprecision (12.5%) (0%) (1.46 to 31.69)
Testosterone (ng/dl) in short term (Better indicated by higher values)
1 (Cakan [randomised [serious' [no serious no serious no serious none 103 25 - MD 88.2 higher |[MODERATE(IMPORTANT]
2009) trials inconsistency indirectness imprecision (79.08 to 97.32
higher)
Oestradiol (pg/ml) in short term (Better indicated by lower values)
1 (Cakan [randomised [serious' [no serious no serious no serious none 103 25 - MD 16.9 higher |[MODERATE(IMPORTANT]
2009) trials inconsistency indirectness imprecision (13.59 to 20.21
higher)

Sperm concentration (x10%/ml) in med term (Better indicated by higher values)
1 (Micic [randomised |very no serious no serious no serious none 56 45 - MD 7.7 higher (6.85 LOW IMPORTANT]
1985) trials serious® |inconsistency indirectness imprecision to 8.55 higher)
Sperm motility rate (%) in short term (Better indicated by higher values)
1 (Cakan [randomised [serious' [no serious no serious serious* none 103 25 - MD 7.8 higher (0.85 LOW IMPORTANT]
2009) trials inconsistency indirectness to 14.75 higher)
Sperm motility rate (%) in med term (Better indicated by higher values)
1 (Micic  |randomised |very no serious no serious no serious none 56 45 - MD 11.9 higher (8.04 LOW IMPORTANT]
1985) trials serious® [inconsistency indirectness imprecision to 15.76 higher)
ClI: confidence intervals; MD: mean difference; MID: minimally important difference; POR: peto odds ratio; RoB: risk of bias; SD: standard deviation
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB 2
295% Cl crosses 1 MID
3 Very serious risk of bias in the evidence contributing to the outcomes as per RoB 2
495% ClI crosses 1 MID (x0.5x control group SD, for sperm motility rate in short term = 7.55)
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Table 6: Evidence profile for comparison between anti-oestrogen and placebo: participants with semen abnormalities (non-

azoospermia) only

Quality assessment No of participants Effect
Quality |Importance
s:lu(:i::efs Design RLsila(SOf Inconsistency Indirectness Imprecision cons%t(le];ions oe:t::t);en Placebo| gesl,;t'(‘:’r') Absolute
Assisted pregnancy rate in med term
1 (Haje randomised [serious' |no serious no serious serious? none 22/45 6/29 [RR 2.36 (1.09(281 more per 1000 (from LOW CRITICAL
2015) trials inconsistency indirectness (48.9%) [(20.7%) t0 5.12) 19 more to 852 more)
Spontaneous pregnancy rate in med term
3° randomised [serious' |no serious no serious very serious® none 12/120 12/117 |RR 0.95 (0.45| 5 fewer per 1000 (from [VERY LOW| CRITICAL
trials inconsistency indirectness (10%) (10.3%) to 2.01) 56 fewer to 104 more)
Change in testosterone from baseline (ng/dl) in med term (Better indicated by higher values)
1 (Sokol Jrandomised |very no serious no serious no serious none 11 9 - MD 464.53 higher LOW IMPORTANT]
1988) trials serious* [inconsistency indirectness imprecision (275.28 to 653.78 higher)
Testosterone (ug/l) in short term (Better indicated by higher values)
1 (Krause |randomised |serious' [no serious no serious serious® none 39 37 - MD 2.3 higher (0.92 to LOW IMPORTANT]
1992) trials inconsistency indirectness 3.68 higher)
Testosterone (ug/l) in med term (Better indicated by higher values)
1 (Krause [randomised |serious' [no serious no serious serious® none 17 18 - MD 0.1 lower (2.13 lower LOW IMPORTANT]
1992) trials inconsistency indirectness to 1.93 higher)
Change in oestradiol from baseline (pg/ml) in med term (Better indicated by lower values)
1 (Sokol [randomised |very no serious no serious no serious none 11 9 - MD 22.66 higher (9.41 to LOW IMPORTANT]
1988) trials serious* [inconsistency indirectness imprecision 35.91 higher)
Change in total sperm count from baseline (x10°) in med term (Better indicated by higher values)
1 (Sokol Jrandomised |very no serious no serious very serious® none 11 9 - MD 11.4 higher (63.08 |VERY LOW |IMPORTANT]
1988) trials serious* [inconsistency indirectness lower to 85.88 higher)
Sperm concentration (x10%/ml) in short term (Better indicated by higher values)
1 (Krause [randomised |serious' [no serious no serious serious® none 39 37 - MD 2.1 higher (3.05 LOW IMPORTANT]
1992) trials inconsistency indirectness lower to 7.25 higher)
Sperm concentration (x10%/ml) in med term (Better indicated by higher values)
2° randomised [serious' |no serious no serious no serious none 62 47 - MD 2.61 higher (1.5 to |MODERATE(IMPORTANT]
trials inconsistency indirectness imprecision 3.72 higher)
Change in sperm motility rate (%) from baseline in med term (Better indicated by higher values)
1 (Sokol Jrandomised |very no serious no serious very serious® none 10 9 - MD 7.26 lower (18.7 |VERY LOW |IMPORTANT]
1988) trials serious* [inconsistency indirectness lower to 4.18 higher)
Sperm motility rate (%) in short term (Better indicated by higher values)
1 (Krause |randomised |serious’ [no serious no serious serious® none 39 37 - MD 3.8 higher (5.85 LOW IMPORTANT]
1992) trials inconsistency indirectness lower to 13.45 higher)
Sperm motility rate (%) in med term (Better indicated by higher values)
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2° randomised [serious' |serious’ no serious no serious none 62 47 - MD 6.86 higher (4.78 to [ VERY LOW [IMPORTANT]
trials indirectness imprecision 8.94 higher)
ClI: confidence intervals; MD: mean difference; MID: minimally important difference; RoB: risk of bias; RR: risk ratio;, SD: standard deviation

2 Krause 1992, Sokol 1988, Srivannaboon 1992

b Haje 2015, Krause 1992

' Serious risk of bias in the evidence contributing to the outcomes as per RoB 2

295% ClI crosses 1 MID

395% ClI crosses 2 MIDs

4 Very serious risk of bias in the evidence contributing to the outcomes as per RoB 2

595% ClI crosses 1 MID (+0.5x control group SD, for testosterone in short term = 1; for testosterone in med term = 1.1; for sperm concentration in short term = 4.4; for sperm
motility in short term = 10.5; for sperm motility in med term = 7.6)

695% ClI crosses 2 MIDs (+0.5x control group SD, for change in total sperm count from baseline = 21.75; for change in sperm motility rate from baseline = 4.6)

7 Serious heterogeneity (>50%) unexplained by subgroup analysis

Table 7: Evidence profile for comparison between anti-oestrogen + androgen and placebo: participants with semen abnormalities (non-
azoospermia) only

Quality assessment No of participants Effect
- - - Quality |Importance
No of studies Design R:)si::f Inconsistency | Indirectness | Imprecision cons(i)dt:;rtions Arltla-g(eifgrgg:n Placebo| (I;gloztl(‘:lf) Absolute
Spontaneous pregnancy rate in short term
1 (Adamopoulos |[randomised [serious' [no serious no serious very serious? |none 4/88 9/87 RR 0.44 58 fewer per 1000 |VERY LOW| CRITICAL
2003) trials inconsistency indirectness (4.5%) (10.3%)| (0.14to | (from 89 fewer to 38
1.37) more)
Spontaneous pregnancy rate in med term
1 (Adamopoulos |[randomised [serious' [no serious no serious no serious none 36/88 11/87 RR 3.24 283 more per 1000 |[MODERATE| CRITICAL
2003) trials inconsistency indirectness imprecision (40.9%) (12.6%)| (1.76to |(from 96 more to 625
5.94) more)
Sperm motility rate (%) in short term (Better indicated by higher values)
1 (Adamopoulos |[randomised [serious' [no serious no serious serious® none 88 87 - MD 5.6 higher (0.32 LOW IMPORTANT]
2003) trials inconsistency indirectness to 10.88 higher)
Sperm motility rate (%) in med term (Better indicated by higher values)
1 (Adamopoulos |[randomised [serious' [no serious no serious serious® none 88 87 - MD 10.9 higher (6.68 LOW IMPORTANT]
2003) trials inconsistency indirectness to 15.12 higher)

ClI: confidence intervals; MD: mean difference; MID: minimally important difference; RoB: risk of bias; RR: risk ratio; SD: standard deviation
' Serious risk of bias in the evidence contributing to the outcomes as per RoB 2

295% Cl crosses 2 MIDs

395% ClI crosses 1 MID (£0.5x control group SD, for sperm motility rate in short term = 9.95; for sperm motility rate in med term = 7.65
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Table 8: Evidence profile for comparison between aromatase inhibitor and no treatment: participants with semen abnormalities (non-
azoospermia) only

Quality assessment No of participants Effect
Quality | Importance
peel Design ey Inconsistenc Indirectness (Imprecision el Sleniatase e Relathve Absolute
studies 9 bias y P considerations inhibitor treatment | (95% CI)
Pregnancy rate in short term (Number of induced pregnancies/ gravidities)
1 (Maier |randomised [very no serious no serious very none 3/20 3/20 RR 1 (0.23 to| O fewer per 1000 (from | VERY | CRITICAL
1988) trials serious' [inconsistency indirectness serious? (15%) (15%) 4.37) 116 fewer to 506 more) LOW
Oestradiol (pg/ml) in short term (Better indicated by lower values)
1 (Maier |randomised [very no serious no serious serious® none 20 20 - MD 9.6 lower (16.39to | VERY [IMPORTANT]
1988) trials serious’ [inconsistency indirectness 2.81 lower) LOW

ClI: confidence intervals; MD: mean difference; MID: minimally important difference; RoB: risk of bias; RR: risk ratio;, SD: standard deviation

' Very serious risk of bias in the evidence contributing to the outcomes as per RoB 2

295% Cl crosses 2 MIDs
395% ClI crosses 1 MID (£0.5x control group SD, for oestradiol = 7.1)

Table 9: Evidence profile for comparison between gonadotrophin therapy and no treatment: participants with semen abnormalities
(non-azoospermia) only

Quality assessment No of participants Effect
Quality |Importance
B Pf Design Ris.k 2 Inconsistency | Indirectness | Imprecision (.)ther. EEELEUE e felative Absolute
studies bias considerations therapy treatment| (95% CI)
Spontaneous pregnancy rate in short term
22 randomised |very no serious no serious very serious®  |none 0/119 0/80 RD 0.00 (- - VERY LOW| CRITICAL
trials serious? [inconsistency indirectness (0%) (0%) [0.03 to 0.03)
Spontaneous pregnancy rate in med term - Non-azoospermic participants only
3° randomised [serious' |no serious no serious serious* none 20/189 4/115 RR 2.74 61 more per 1000 LOW CRITICAL
trials inconsistency indirectness (10.5%) (3.5%) (1.01to (from O more to 224
7.45) more)
Assisted pregnancy rate in short term
2¢ randomised |very no serious no serious serious* none 23/60 13/66 |RR 1.96 (1.1 189 more per 1000 |VERY LOW| CRITICAL
trials serious? [inconsistency indirectness (38.3%) (19.7%) to 3.52) |(from 20 more to 496
more)
Pregnancy rate (per IUl cycle) in long term
1 (Matorras [randomised |very no serious no serious very serious®  [none 26/209 29/288 RR 1.24 24 more per 1000 [VERY LOW| CRITICAL
1997) trials serious? [inconsistency indirectness (12.4%) (10.1%) (0.75to  |(from 25 fewer to 104
2.03) more)
Pregnancy rate (per woman) in long term
1 (Matorras [randomised |very no serious no serious serious* none 36/68 31/80 RR 1.37 143 more per 1000 |VERY LOW| CRITICAL
1997) trials serious? [inconsistency indirectness (52.9%) (38.8%) (0.96to  |(from 16 fewer to 368
1.95) more)
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Assisted pregnancy rate (per Ul cycle) in long term

1 (Matorras [randomised |very no serious no serious serious* none 26/193 29/288 RR 1.34 34 more per 1000 |VERY LOW| CRITICAL
1997) trials serious? [inconsistency indirectness (13.5%) (10.1%) |(0.81 to 2.2) |(from 19 fewer to 121
more)
Assisted pregnancy rate (per woman) in long term
1 (Matorras [randomised |very no serious no serious serious* none 26/58 29/78 |RR 1.21 (0.8 78 more per 1000 |VERY LOW| CRITICAL
1997) trials serious? [inconsistency indirectness (44.8%) (37.2%) to 1.81) |(from 74 fewer to 301
more)
Testosterone (nmol/l) in short term (Better indicated by higher values)
1 (Selice  [randomised |[serious’ |no serious no serious no serious none 70 35 - MD 0.2 lower (2.58 |[MODERATE|IMPORTANT]
2011) trials inconsistency indirectness imprecision lower to 2.18 higher)
Oestradiol (pmol/l) in short term (Better indicated by lower values)
1 (Selice  [randomised |serious’ |no serious no serious no serious none 70 35 - MD 0.9 higher (18.03|MODERATE|IMPORTANT
2011) trials inconsistency indirectness imprecision lower to 19.83
higher)
Total sperm count (x10°) in short term (Better indicated by higher values)
3° randomised |serious' |very serious® no serious no serious none 189 115 - MD 4.25 higher (3.39| VERY LOW |IMPORTANT
trials indirectness imprecision to 5.12 higher)
Total sperm count (x10°) in short term - Various fertility diagnoses (cryptorchidism; varicocele; post-mumps orchitis; trauma; testicular torsion; idiopathic oligozoospermia) (Better
indicated by higher values)
1 (Foresta [randomised |[serious’ |no serious no serious no serious none 57 30 - MD 3.1 higher (2.18 [MODERATE|IMPORTANT]
2009) trials inconsistency indirectness imprecision to 4.02 higher)
Total sperm count (x10°) in short term - Idiopathic oligozoospermia (Better indicated by higher values)
1 (Foresta |randomised |very no serious no serious no serious none 62 50 - MD 12.7 higher LOW IMPORTANT]
2005) trials serious? [inconsistency indirectness imprecision (10.07 to 15.33
higher)
Total sperm count (x10°) in short term - Oligozoospermia (cause not reported) (Better indicated by higher values)
1 (Selice  [randomised |serious’ |no serious no serious serious’ none 70 35 - MD 12.3 higher (4.63 LOW IMPORTANT]
2011) trials inconsistency indirectness to 19.97 higher)
Total sperm count (x10°) in med term (Better indicated by higher values)
22 randomised |serious’ [no serious no serious no serious none 119 80 - MD 6.63 higher (5.68)MODERATE|IMPORTANT
trials inconsistency indirectness imprecision to 7.58 higher)
Sperm concentration (x10%/ml) in short term (Better indicated by higher values)
3P randomised |serious’ [serious® no serious very serious®  [none 189 115 - MD 1.36 higher (0.85| VERY LOW [IMPORTANT]
trials indirectness to 1.86 higher)
Sperm concentration (x10%/ml) in short term - Various fertility diagnoses (cryptorchidism; varicocele; post-mumps orchitis; trauma; testicular torsion; idiopathic oligozoospermia) (Better
indicated by higher values)
1 (Foresta [randomised |[serious’ |no serious no serious no serious none 57 30 - MD 1.2 higher (0.67 |[MODERATE|IMPORTANT]
2009) trials inconsistency indirectness imprecision to 1.73 higher)
Sperm concentration (x10°/ml) in short term - Idiopathic oligozoospermia (Better indicated by higher values)
1 (Foresta [randomised |very no serious no serious serious’” none 62 50 - MD 2.6 higher (0.2 to| VERY LOW |IMPORTANT]
2005) trials serious? [inconsistency indirectness 5 higher)
Sperm concentration (x10°/ml) in short term - Oligozoospermia (cause not reported) (Better indicated by higher values)
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1 (Selice  [randomised |[serious’ |no serious no serious serious’” none 70 35 - MD 4.5 higher (1.51 LOW IMPORTANT]
2011) trials inconsistency indirectness to 7.49 higher)
Sperm concentration (x10°/ml) in med term - Non-azoospermic participants only (Better indicated by higher values)
22 randomised |[serious’ [no serious no serious no serious none 119 80 - MD 4.22 higher (3.58 MODERATE|IMPORTANT]
trials inconsistency indirectness imprecision to 4.86 higher)
Total motile sperm count (x10°) in short term (Better indicated by higher values)
1 (Selice  [randomised |[serious’ |no serious no serious serious’ none 70 35 - MD 5.3 higher (1.84 LOW IMPORTANT]
2011) trials inconsistency indirectness to 8.76 higher)
Sperm motility rate (%) in short term (Better indicated by higher values)
24 randomised |serious' [no serious no serious serious’ none 127 65 - MD 2.52 higher (0.52 LOW IMPORTANT]
trials inconsistency indirectness lower to 5.57 higher)
Sperm motility rate (%) in med term - Non-azoospermic participants only (Better indicated by higher values)
1 (Foresta [randomised |serious’ |no serious no serious serious’ none 57 30 - MD 8.7 higher (4.25 LOW IMPORTANT]
2009) trials inconsistency indirectness to 13.15 higher)
Miscarriage rate in short term
1 (Farrag |randomised |very no serious no serious very serious®  [none 1/36 4/46 RR 0.32 59 fewer per 1000 |[VERY LOW [IMPORTANT]
2015) trials serious? [inconsistency indirectness (2.8%) (8.7%) (0.03to |(from 84 fewer to 124
2.43) more)

ClI: confidence intervals; IUI: infrauterine insemination; MD: mean difference; MID: minimally important difference; POR: peto odds ratio; RD: risk difference; RoB: risk of bias; RR:
risk ratio; SD: standard deviation

@ Foresta 2005, Foresta 2009

b Foresta 2005, Foresta 2009, Selice 2011

¢ Baccetti 2004, Farrag 2015

9 Foresta 2009, Selice 2011

' Serious risk of bias in the evidence contributing to the outcomes as per RoB 2

2 Vlery serious risk of bias in the evidence contributing to the outcomes as per RoB 2

3 Sample size <200

495% Cl crosses 1 MID

595% Cl crosses 2 MIDs

5 Very serious heterogeneity (>80%), explained by subgroup analysis (see rows beneath)

795% Cl crosses 1 MID (+0.5x control group SD, for total sperm count in short term (fertility diagnosis not reported) = 5.95; sperm concentration in short term (idiopathic infertility)
= 1.95; sperm concentation in short term (fertility diagnosis not reported) = 2.1; total motile sperm count in short term = 3; sperm motility rate in short term = 4.49; sperm motility
rate in med term (non-azoospermic participants) = 4.55; )

8 Serious heterogeneity (>50%), explained by subgroup analysis (see rows beneath)

995% Cl crosses 2 MIDs (+0.5x control group SD, for sperm concentration in short term = 0.56)

Table 10: Evidence profile for comparison between gonadotrophin therapy and placebo: participants with semen abnormalities (non-
azoospermia) only

Quality assessment No of participants Effect
- - - Quality |Importance
o i Design el Inconsistency | Indirectness | Imprecision S (Selelloutl Placebo| el Absolute
studies bias considerations therapy (95% ClI)
Live birth rate in med term
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1 (Paradisi  [randomised [serious' no serious no serious very serious?  |reporting bias® 4/15 0/15 POR 9.31 - VERY LOW| CRITICAL
2006) trials inconsistency indirectness (26.7%) (0%) (117 to
73.75)
Pregnancy rate in med term (Pregnancy reported as induced pregnancies (spontaneous or assisted))
1 (Kamischke [randomised |no serious [no serious no serious very serious*  |reporting bias® 8/31 10/30 RR 0.77 77 fewer per 1000 LOW CRITICAL
1998) trials risk of bias |inconsistency indirectness (25.8%) (33.3%)|(0.35 to 1.69)| (from 217 fewer to
230 more)
Spontaneous pregnancy rate in short term
1 (Zhao 2019)|randomised |no serious [no serious no serious no serious none 41/158 12/158 [ RR 3.42 | 184 more per 1000 HIGH CRITICAL
trials risk of bias |inconsistency indirectness imprecision (25.9%) (7.6%) ((1.87 to 6.25)| (from 66 more to
399 more)
Spontaneous pregnancy rate in med term
22 randomised |[serious’ no serious no serious no serious reporting bias® 7146 0/45 POR 8.53 - LOW CRITICAL
trials inconsistency indirectness imprecision (15.2%) (0%) (1.83 to
39.76)
Testosterone (ug/l) in short term (Better indicated by higher values)
1 (Zhao 2019)frandomised |no serious |no serious no serious no serious none 158 158 - MD 0.9 higher (0.17 HIGH IMPORTANT]
trials risk of bias |inconsistency indirectness imprecision lower to 1.97 higher)
Testosterone (ug/l) in med term (Better indicated by higher values)
1 (Paradisi  [randomised [serious' no serious no serious very serious®  |reporting bias® 15 15 - MD 0.2 lower (1.35 | VERY LOW [IMPORTANT
2006) trials inconsistency indirectness lower to 0.95 higher)
Testosterone (nmol/l) in short term - Non-azoospermic participants only (Better indicated by higher values)
1 (Kamischke [randomised |no serious [no serious no serious serious® reporting bias® 34 31 - MD 3.4 higher (1.02 LOW IMPORTANT]
1998) trials risk of bias [inconsistency indirectness to 5.78 higher)
Testosterone (nmol/l) in med term — Non-azoospermic participants only (Better indicated by higher values)
1 (Kamischke [randomised |no serious |no serious no serious serious® reporting bias® 34 31 - MD 2.6 higher (0.51 LOW IMPORTANT]
1998) trials risk of bias [inconsistency indirectness to 4.69 higher)
Free testosterone (ug/l) in med term (Better indicated by higher values
1 (Paradisi  [randomised [serious' no serious no serious very serious®  |reporting bias® 15 15 - MD 0.1 higher (3.2 [ VERY LOW [IMPORTANT]
2006) trials inconsistency indirectness lower to 3.4 higher)
Oestradiol (pmol/l) in short term (Better indicated by lower values)
1 (Kamischke [randomised |no serious [no serious no serious serious® reporting bias® 34 31 - MD 4.6 higher (2.48 LOW IMPORTANT]
1998) trials risk of bias [inconsistency indirectness lower to 11.68
higher)
Oestradiol (pmol/l) in med term (Better indicated by lower values)
1 (Kamischke [randomised |no serious [no serious no serious serious® reporting bias® 34 31 - MD 6.3 higher (0.07 LOW IMPORTANT]
1998) trials risk of bias |[inconsistency indirectness to 12.53 higher)
Sperm concentration (x10°/ml) in short term - Non-azoospermic participants only (Better indicated by higher values)
2° randomised |no serious [no serious no serious no serious none 192 189 - MD 2.24 higher HIGH IMPORTANT]
trials risk of bias |inconsistency indirectness imprecision (0.82 lower to 5.3
higher)
Sperm concentration (x10%/ml) in med term — Non-azoospermic participants only (Better indicated by higher values)
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higher)

22 randomised [no serious [serious’ no serious serious® none 49 46 - MD 4.34 higher LOW IMPORTANT]
trials risk of bias indirectness (0.24 higher to 8.44
higher)
Sperm concentration (x10%/ml) in med term — Non-azoospermic participants only, mean participant age <45 (Better indicated by higher values)
1 (Kamischke [randomised |no serious [no serious no serious serious® none 34 31 - MD 0.80 higher |MODERATE|IMPORTANT
1998) trials risk of bias [inconsistency indirectness (4.74 lower to 6.34
higher)
Sperm concentration (x10%/ml) in med term - Non-azoospermic participants only, participant age not reported (Better indicated by higher values)
1 (Paradisi  [randomised [serious' no serious no serious no serious reporting bias® 15 15 - MD 8.6 higher (2.52 LOW IMPORTANT]
2006) trials inconsistency indirectness imprecision to 14.68 higher)
Total sperm count (x10°) in med term (Better indicated by higher values)
1 (Paradisi  [randomised [serious' no serious no serious serious® reporting bias® 15 15 - MD 22.6 higher |VERY LOW [IMPORTANT
2006) trials inconsistency indirectness (4.83 t0 40.37
higher)
Total motile sperm count (x10°) in short term - Non-azoospermic participants only (Better indicated by higher values)
1 (Zhao 2019)jrandomised |no serious [no serious no serious serious® none 158 158 - MD 4.9 higher (0.06 MODERATE|IMPORTANT
trials risk of bias [inconsistency indirectness lower to 9.86 higher)
Sperm motility rate (%) in short term - Non-azoospermic participants only (Better indicated by higher values)
2° randomised |no serious |very serious® no serious no serious none 192 189 - MD 2.19 higher LOW IMPORTANT]
trials risk of bias indirectness imprecision (2.92 lower to 7.30
higher)
Sperm motility rate (%) in med term - Non-azoospermic participants only (Better indicated by higher values)
22 randomised [no serious [no serious no serious serious® reporting bias® 49 46 - MD 2.53 higher LOW IMPORTANT]
trials risk of bias |inconsistency indirectness (3.74 lower to 8.81

ClI: confidence intervals; MD: mean difference; MID: minimally important difference; POR: peto odds ratio; RoB: risk of bias; RR: risk ratio; SD: standard deviation
@ Kamischke 1998, Paradisi 2006
b Kamischke 1998, Zhao 2019

1 Serious risk of bias in the evidence contributing to the outcomes as per RoB 2
2 Number of events <150

3 Publication bias suspected due to majority of studies being industry funded

495% Cl crosses 2 MIDs

595% ClI crosses 2 MIDs (£0.5x control group SD, for testosterone (ug/l) in med term = 0.75; free testosterone (ug/l) in med term = 2.1)
695% ClI crosses 1 MID (+0.5x control group SD, for testosterone (nmol/l) in short term (non-azoospermic participants only) = 1.95; testosterone (nmol/l) in med term (non-
azoospermic participants only) = 1.95; oestradiol in short term = 6.7; oestradiol in med term = 6.4, sperm concentration in med term (non-azoospermic participants only) = 3.85;
sperm concentration in med term (non-azoospermic participants only, mean participant age <45) = 5.3, total sperm count in med term = 7.65; total motile sperm count in short term
(non-azoospermic participants only) = 9.85; sperm motility rate in med term (non-azoospermic participants only) = 8.16; )
7 Serious heterogeneity (>50%), explained by subgroup analysis (see rows beneath)
8 Very serious heterogeneity (>80%) unexplained by subgroup analysis
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Table 11: Evidence profile for comparison between gonadotrophin therapy and anti-oestrogen: participants with semen abnormalities
(non-azoospermia) only

Quality assessment No of participants Effect
Quality [ Importance
No of studies| Design Ay Inconsistency | Indirectness (Imprecision DU EREC L LAl SGEG Absolute
bias considerations therapy oestrogen (95% ClI)
Pregnancy rate in short term (Total number of pregnancies (spontaneous or assisted))
1 (Matsumiya [randomised [serious' |no serious no serious very none 3/23 0/21 POR 7.44 - VERY | CRITICAL
1998) trials inconsistency indirectness serious? (13%) (0%) (0.73 to 75.68) LOW
Spontaneous pregnancy rate in short term
1 (Matsumiya [randomised [serious' |no serious no serious very none 1/23 0/21 POR 6.77 - VERY | CRITICAL
1998) trials inconsistency indirectness serious? (4.3%) (0%) (0.13 to LOW
342.76)
Sperm concentration (x10%/ml) in short term (Better indicated by higher values)
1 (Matsumiya [randomised [serious' |no serious no serious serious® none 23 21 - MD 5.4 higher (3.73| LOW [IMPORTANT]
1998) trials inconsistency indirectness lower to 14.53
higher)
Sperm motility rate (%) in short term (Better indicated by higher values)
1 (Matsumiya [randomised [serious' |no serious no serious serious® none 23 21 - MD 4 higher (7.93 | LOW |IMPORTANT]
1998) trials inconsistency indirectness lower to 15.93
higher)

ClI: confidence intervals; MD: mean difference; MID: minimally important difference; POR: peto odds ratio; RoB: risk of bias; SD: standard deviation
' Serious risk of bias in the evidence contributing to the outcomes as per RoB 2
295% Cl crosses 2 MIDs
395% Cl crosses 1 MID (+0.5x control group SD, for sperm concentration in short term = 7.3; sperm motility rate in short term = 11.05)

Table 12: Evidence profile for comparison between androgen and placebo: participants with semen abnormalities (non-azoospermia)

only
Quality assessment No of participants Effect
- - Quality |Importance
2 i Design el Inconsistency Indirectness Imprecision ol Androgen(Placebo et Absolute
studies bias considerations (95% ClI)
Pregnancy rate in short term (Pregnancy not defined) — Non-azoospermic participants only
22 randomised |very no serious no serious serious? none 8/52 2/57 [ RR 3.79 (0.95 [ 98 more per 1000 (from | VERY LOW| CRITICAL
trials serious* |inconsistency indirectness (15.4%) | (3.5%) to 15.11) 2 less to 495 more)
Pregnancy rate in med term (Pregnancy not defined)
1 (Pusch randomised |serious’ |no serious no serious very serious®  |none 6/30 4/30 |RR 1.5 (0.47 to| 67 more per 1000 (from [ VERY LOW| CRITICAL
1989) trials inconsistency indirectness (20%) [(13.3%) 4.78) 71 fewer to 504 more)
Assisted pregnancy rate in med term
1 (Comhaire |randomised |very no serious no serious very serious®  |reporting bias® 5/30 11/34 |RR 0.52 (0.2to| 155 fewer per 1000 [VERY LOW| CRITICAL
1995) trials serious* |inconsistency indirectness (16.7%) ((32.4%) 1.31) (from 259 fewer to 100
more)
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Dihydrotestosterone (ng/ml) in short term (Better indicated by higher values)

1 (Gregoriou |randomised |serious' [no serious no serious no serious none 25 25 - MD 79.36 higher (70.89 IMODERATE|IMPORTANT
1993) trials inconsistency indirectness imprecision to 87.83 higher)
Free testosterone (pg/ml) in short term (Better indicated by higher values)
1 (Pusch randomised |serious’ |no serious no serious very serious®  |none 29 28 - MD 1.39 higher (3.06 |VERY LOW |IMPORTANT
1989) trials inconsistency indirectness lower to 5.84 higher)
Total testosterone (ng/ml) in short term (Better indicated by higher values)
2° randomised |serious’ |no serious no serious serious’ none 54 53 - MD 2.12 higher (0.93 to LOW IMPORTANT]
trials inconsistency indirectness 3.3 higher)
Oestradiol (pg/ml) in short term (Better indicated by lower values)
2° randomised |serious’ |no serious no serious serious’ none 54 53 - MD 1.48 lower (5.44 LOW IMPORTANT]
trials inconsistency indirectness lower to 2.48 higher)
Sperm concentration (x10°%/ml) in short term (Better indicated by higher values)
2° randomised |[serious’ [serious® no serious no serious none 54 53 - MD 0.89 lower (4.66 LOW IMPORTANT]
trials indirectness imprecision lower to 2.87 higher)
Sperm concentration (x10°/ml) in short term - Fertility diagnosis: idiopathic oligoasthenospermia (Better indicated by higher values)
1 (Gregoriou |randomised |serious' |no serious no serious serious’ none 25 25 - MD 2.5 higher (2.77 LOW IMPORTANT]
1993) trials inconsistency indirectness lower to 7.77 higher)
Sperm concentration (x10%/ml) in short term - Fertility diagnosis: idiopathic oligozoospermia (Better indicated by higher values)
1 (Pusch randomised |serious’ |no serious no serious serious’ none 29 28 - MD 4.43 lower (9.81 LOW IMPORTANT]
1989) trials inconsistency indirectness lower to 0.95 higher)
Sperm concentration (x10¢/ml) in med term (Better indicated by higher values)
1 (Pusch randomised |very no serious no serious serious’ none 25 28 - MD 7.89 lower (17.65 |VERY LOW |[IMPORTANT
1989) trials serious* |inconsistency indirectness lower to 1.87 higher)
Sperm motility rate (%) in short term (Better indicated by higher values)
2° randomised |[serious’ [serious® no serious no serious none 54 53 - MD 0.46 lower (4.61 LOW IMPORTANT]
trials indirectness imprecision lower to 3.69 higher)
Sperm motility rate (%) in short term - Fertility diagnosis: idiopathic oligoasthenospermia (Better indicated by higher values)
1 (Gregoriou |randomised |serious' |no serious no serious serious’ none 25 25 - MD 3.51 higher (2.45 LOW IMPORTANT]
1993) trials inconsistency indirectness lower to 9.47 higher)
Sperm motility rate (%) in short term - Fertility diagnosis: idiopathic oligozoospermia (Better indicated by higher values)
1 (Pusch randomised |serious’ |no serious no serious serious’ none 29 28 - MD 4.2 lower (9.99 lowerl] LOW IMPORTANT]
1989) trials inconsistency indirectness to 1.59 higher)
Sperm motility rate (%) in med term (Better indicated by higher values)
1 (Pusch randomised |very no serious no serious serious’ none 25 28 - MD 2.94 lower (9.36 [VERY LOW|IMPORTANT]
1989) trials serious* |inconsistency indirectness lower to 3.48 higher)
Miscarriage rate in short term
1 (Gregoriou |randomised |serious' |no serious no serious very serious®  |none 1/25 0/25 POR 7.39 - VERY LOW [IMPORTANT]
1993) trials inconsistency indirectness (4%) (0%) (0.15to
372.38)
Miscarriage rate in med term
1 (Pusch randomised |serious’ |no serious no serious very serious®  |none 0/30 1/30 |POR0.14 (0 to - VERY LOW [IMPORTANT]
1989) trials inconsistency indirectness (0%) (3.3%) 6.82)
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ClI: confidence intervals; MD: mean difference; MID: minimally important difference; POR: peto odds ratio; RoB: risk of bias; RR: risk ratio; SD: standard deviation

@ Aafjes 1983, Gregoriou 1993

b Gregoriou 1993, Pusch 1989

1 Serious risk of bias in the evidence contributing to the outcomes as per RoB 2

295% Cl crosses 1 MID

395% Cl crosses 2 MIDs

4 Very serious risk of bias in the evidence contributing to the outcomes as per RoB 2

5 Publication bias suspected due to majority of studies being industry funded

695% ClI crosses 2 MIDs (+0.5x control group SD, for free testosterone (pg/ml) in short term = 2.37)

7 95% Cl crosses 1 MID (+0.5x control group SD, for total testosterone (ng/ml) in short term = 1.28; oestradiol (pg/ml) in short term = 5.17; sperm concentration (x10%ml) in short
term (fertility diagnosis: idiopathic oligoasthenospermia) = 5.08; sperm concentration (x10%/ml) in short term (fertility diagnosis: idiopathic oligozoospermia) = 5.31; sperm
concentration (x10%/ml) in med term = 10.49; sperm motility rate (%) in short term (fertility diagnosis: idiopathic oligoasthenospermia) = 5.48; sperm motility rate (%) in short term
(fertility diagnosis: idiopathic oligozoospermia) = 5.95; sperm motility rate (%) in med term = 6.21)

8 Serious heterogeneity (>50%), explained by subgroup analysis (see rows beneath)

Mixed population - participants with semen abnormalities (non-azoospermia) or azoospermia

Table 13: Evidence profile for comparison between aromatase inhibitor and placebo: participants with semen abnormalities (non-
azoospermia) or azoospermia

Quality assessment No of participants Effect
- - Quality (Importance
No of studies Design el Inconsistency Indirectness  [Imprecision ol FUBIELER Placebo| ke Absolute
bias considerations inhibitor (95% CI)
Spontaneous pregnancy rate in med term - Azoospermic and non-azoospermic participants
1 (Cavallini randomised serious’  [no serious no serious very none 0/22 0/24 [ RD 0.00 (-0.08 to - VERY [ CRITICAL
2013) trials inconsistency indirectness serious? (0%) (0%) 0.08) LOW

Cl: confidence intervals; RD: risk difference; RoB: risk of bias
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB 2
2 Sample size <200

Table 14: Evidence profile for comparison between gonadotrophin therapy and placebo: participants with semen abnormalities (non-
azoospermia) or azoospermia

Quality assessment No of participants Effect
- - - Quality | Importance
o el Design el Inconsistency Indirectness (Imprecision S (el el Placebo| el Absolute
studies bias considerations therapy (95% CI)
Pregnancy rate in short term - Azoospermic and non-azoospermic participants (Pregnancy not defined)
1 (Crottaz [randomised [serious' [no serious no serious serious® reporting bias? 0/14 3/14 POR 0.12 - VERY | CRITICAL
1992) trials inconsistency indirectness (0%) (21.4%)| (0.01 to 1.21) LOW

Sperm concentration (x10°/ml) in short term - Azoospermic and non-azoospermic participants (Better indicated by higher values)
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1 (Crottaz [randomised [serious' [no serious no serious serious® reporting bias? 14 14 - MD 21.9 higher (2.55 | VERY |IMPORTANT]
1992) trials inconsistency indirectness lower to 46.35 higher) LOW

Total sperm count (x10°) in short term - Azoospermic and non-azoospermic participants (Better indicated by higher values)

1 (Crottaz [randomised [serious' [no serious no serious serious® reporting bias? 14 14 - MD 97.3 higher (10.05 | VERY |IMPORTANT!
1992) trials inconsistency indirectness to 184.55 higher) LOW

Total motile sperm count (x10°) in short term - Azoospermic and non-azoospermic participants (Better indicated by higher values)

1 (Crottaz [randomised [serious' [no serious no serious very reporting bias? 14 14 - MD 17.1 higher (12.84 | VERY |[IMPORTANT]
1992) trials inconsistency indirectness serious® lower to 47.04 higher) LOW

Miscarriage rate in short term - Azoospermic and non-azoospermic participants

1 (Crottaz [randomised [serious' [no serious no serious very reporting bias? 0/14 1/14 |POR 0.14 (0 to - VERY |[IMPORTANT]
1992) trials inconsistency indirectness serious* (0%) (7.1%) 6.82) LOW

ClI: confidence intervals; MD: mean difference; MID: minimally important difference; POR: peto odds ratio; RoB: risk of bias; RR: risk ratio; SD: standard deviation
' Serious risk of bias in the evidence contributing to the outcomes as per RoB 2

2 Publication bias suspected due to majority of studies being industry funded

395% Cl crosses 1 MID

495% ClI crosses 2 MIDs

595% Cl crosses 2 MIDs (+0.5x control group SD, for total motile sperm count in short term (azoospermic and non-azoospermic participants) = 5.45)

695% ClI crosses 1 MID (+0.5x control group SD, for sperm concentration in short term (azoospermic and non-azoospermic participants) = 3.95; total sperm count in short term
(azoospermic and non-azoospermic participants) = 15.9)

Participants’ severity of semen abnormality not reported

Table 15: Evidence profile for comparison between gonadotrophin therapy and no treatment: participants’ severity of semen abnormality
not reported

Quality assessment No of participants Effect
Quality |Importance
peel Design NE 5@ Inconsistenc Indirectness | Imprecision el Ll b felative Absolute
studies g bias Y P considerations therapy treatment| (95% CI)
Pregnancy rate in long term (Pregnancy not defined) - Severity of semen abnormalities not reported
1 (Babak randomised |serious’ no serious no serious no serious none 56/91 22/97 RR 2.71 | 388 more per 1000 [MODERATE| CRITICAL
2018) trials inconsistency indirectness imprecision (61.5%) (22.7%) (1.82 to (from 186 more to
4.05) 692 more)
Spontaneous pregnancy rate in med term - Severity of semen abnormalities not reported
1 (Amirzargar|randomised |very no serious no serious no serious none 40/78 0/35 POR 9.23 - LOW CRITICAL
2012) trials serious? inconsistency indirectness imprecision (51.3%) (0%) (4.03 to
21.18)
Spontaneous or assisted pregnancy rate in med term - Severity of semen abnormalities not reported
1 (Amirzargar|randomised |very no serious no serious very serious®  |none 40/78 15/35 RR 1.20 | 86 more per 1000 |VERY LOW| CRITICAL
2012) trials serious?  |inconsistency indirectness (51.3%) (42.9%) |(0.77 to 1.86| (from 99 fewer to
369 more)
Number of participants with sperm concentration >20x10%/mL in med term - Severity of semen abnormalities not reported
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1 (Amirzargar|randomised |no serious |no serious no serious no serious none 38/78 20/35 RR 0.85 | 86 fewer per 1000 HIGH IMPORTANT]
2012) trials risk of bias [inconsistency indirectness imprecision (48.7%) (57.1%) (0.59 to (from 234 fewer to

1.23) 131 more)
Sperm concentration (x10%/ml) in med term - Severity of semen abnormalities not reported (Better indicated by higher values)
1 (Babak randomised |serious’ no serious no serious serious* none 91 97 - MD 0.6 lower (1.7 LOW IMPORTANT]
2018) trials inconsistency indirectness lower to 0.5 higher)
Number of participants with sperm motility rate >50% in med term - Severity of semen abnormalities not reported
1 (Amirzargar|randomised |no serious |no serious no serious very serious®  |none 40/78 18/35 RR 1 (0.68 | 0 fewer per 1000 LOW IMPORTANT]
2012) trials risk of bias [inconsistency indirectness (51.3%) (51.4%) to 1.47) | (from 165 fewer to

242 more)

Sperm motility rate (%) in med term - Severity of semen abnormalities not reported (Better indicated by higher values)
1 (Babak randomised |serious’ no serious no serious serious* none 91 97 - MD 3.8 lower (5.61 LOW IMPORTANT]
2018) trials inconsistency indirectness to 1.99 lower)

ClI: confidence intervals; IUI: infrauterine insemination; MD: mean difference; MID: minimally important difference; POR: peto odds ratio; RD: risk difference; RoB: risk of bias; RR:
risk ratio; SD: standard deviation
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB 2

2 Vlery serious risk of bias in the evidence contributing to the outcomes as per RoB 2
395% Cl crosses 2 MIDs
495% ClI crosses 1 MID (+0.5x control group SD, for sperm concentration in med term (severity of semen abnormalities not reported) = 1.3; sperm motility rate in med term
(severity of semen abnormalities not reported) = 3.7)

Table 16: Evidence profile for comparison between gonadotrophin therapy and placebo: participants’ severity of semen abnormality not

reported
Quality assessment No of participants Effect
Quality | Importance
o el Design el Inconsistency Indirectness (Imprecision ol e Placebo| et Absolute
studies bias considerations therapy (95% ClI)
Pregnancy rate in med term - Severity of semen abnormalities not reported (Pregnancy not defined)
1 (Knuth |randomised |serious' |no serious no serious very none 2/17 0/20 [POR 9.38 (0.56 - VERY | CRITICAL
1987) trials inconsistency indirectness serious? (11.8%) (0%) to 157.44) LOW
Testosterone (nmol/l) in short term - Severity of semen abnormalities not reported (Better indicated by higher values)
1 (Knuth |randomised |serious' |no serious no serious serious® none 17 20 - MD 3.8 lower (7.99 LOW |[IMPORTANT
1987) trials inconsistency indirectness lower to 0.39 higher)
Testosterone (nmol/l) in med term - Severity of semen abnormalities not reported (Better indicated by higher values)
1 (Knuth |randomised |serious' |no serious no serious serious® none 17 20 - MD 1.2 lower (4.81 LOW |[IMPORTANT
1987) trials inconsistency indirectness lower to 2.41 higher)
Sperm concentration (x10%/ml) in short term - Severity of semen abnormalities not reported (Better indicated by higher values)
1 (Knuth |randomised |serious' |no serious no serious serious® none 17 20 - MD 1.00 lower (4.32 LOW |[IMPORTANT
1987) trials inconsistency indirectness lower to 2.32 higher)
Sperm concentration (x10%/ml) in med term - Severity of semen abnormalities not reported (Better indicated by higher values)
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1 (Knuth |randomised |serious' |no serious no serious serious® none 17 20 - MD 1.30 lower (5.11 LOW |[IMPORTANT
1987) trials inconsistency indirectness lower to 2.51 higher)

Sperm motility rate (%) in short term - Severity of semen abnormalities not reported (Better indicated by higher values)

1 (Knuth |randomised |serious’ |no serious no serious very none 17 20 - MD 2.10 lower (16.69 | VERY |[IMPORTANT]
1987) trials inconsistency indirectness serious* lower to 12.49 higher) | LOW

Sperm motility rate (%) in med term - Severity of semen abnormalities not reported (Better indicated by higher values)

1 (Knuth |randomised |serious' |no serious no serious serious® none 17 20 - MD 6.40 higher (7.92 LOW [IMPORTANT]
1987) trials inconsistency indirectness lower to 20.72 higher)

ClI: confidence intervals; MD: mean difference; MID: minimally important difference; POR: peto odds ratio; RoB: risk of bias; RR: risk ratio; SD: standard deviation
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB 2

295% ClI crosses 2 MIDs

395% Cl crosses 1 MID (+0.5x control group SD, for testosterone (nmol/l) in short term (severity of semen abnormalities not reported) = 2.9; testosterone (nmol/l) in med term
(severity of semen abnormalities not reported) = 2.9; sperm concentration in short term (severity of semen abnormalities not reported) = 2.9; sperm concentration in med term
(severity of semen abnormalities not reported) = 3.6; total sperm motility rate in med term (severity of semen abnormalities not reported) = 8.95)
495% ClI crosses 2 MIDs (£0.5x control group SD, for sperm motility rate in short term (severity of semen abnormalities not reported) = 8.5)

Table 17: Evidence profile for comparison between androgen and placebo: participants’ severity of semen abnormality not reported

Quality assessment No of participants Effect
Quality |Importance
o el Design el Inconsistency Indirectness |Imprecision S Androgen|Placebo el Absolute
studies bias considerations (95% CI)

Pregnancy rate in short term (Pregnancy not defined) — Severity of semen abnormalities not reported
1 (Aribarg  [randomised |serious’ [no serious no serious very none 15/82 5/43 | RR 1.57 (0.61 | 66 more per 1000 (from 45 [ VERY [ CRITICAL
1989) trials inconsistency indirectness serious? (18.3%) |(11.6%) to 4.04) less to 353 more) LOW
ClI: confidence intervals; MID: minimally important difference; RoB: risk of bias; RR: risk ratio
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB 2
295% Cl crosses 2 MIDs
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Appendix G Economic evidence study selection

Study selection for review question: What is the effectiveness of hormone
treatment in male factor fertility problems?

No economic evidence was identified which was applicable to this review question.

Figure 23: Study selection flow chart

Records identified through database searching Additional records identified through other sources
n = 3156 n=0

Total records imported Records removed as duplicates
n = 3156 n=1512

Records screened in 1st sift
GIS screening on title and abstract

Records excluded

n = 1644 = 1641

Records excluded
n=3
- 1: Not economic evaluation
- 2 : Wrong population

Records screened in 2nd sift
Economic evaluation - Screening on full text
n=3

Records included in review
n=0
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Appendix H Economic evidence tables

Economic evidence tables for review question: What is the effectiveness of
hormone treatment in male factor fertility problems?

No evidence was identified which was applicable to this review question.
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Appendix| Economic model
Economic model for review question: What is the effectiveness of hormone
treatment in male factor fertility problems?

No economic analysis was conducted for this review question.
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Appendix J Excluded studies

Excluded studies for review question: What is the effectiveness of hormone
treatment in male factor fertility problems?

Excluded effectiveness studies

Table 18: Excluded studies and reasons for their exclusion

Study

Adamopoulos, D A, Nicopoulou, S, Kapolla, N et al.
(1995) Endocrine effects of testosterone undecanoate
as a supplementary treatment to menopausal
gonadotropins or tamoxifen citrate in idiopathic
oligozoospermia. Fertility and sterility 64(4): 818-24

Adamopoulos, D.A., Karamertzanis, M., Nicopoulou, S.
et al. (1997) The combination of testosterone
undecanoate with tamoxifen citrate enhances the effects

of each agent given independently on seminal
parameters in men with idiopathic oligozoospermia.
Fertility and Sterility 67(4): 756-762

Ahmadi-Asrbadr, Yadollah, Hemmati-Ghavshough,
Mahdi, Khanzadeh, Navid et al. (2022) Comparison of
the effect of combined therapy of HCG ampule and
letrozole tablet with each method separately on the
spermogram parameters in the obese men with
idiopathic infertility: a clinical trial. American journal of
clinical and experimental urology 10(4): 258-265

AinMelk, Y., Belisle, S., Carmel, M. et al. (1987)
Tamoxifen citrate therapy in male infertility. Fertility and
Sterility 48(1): 113-117

AinMelk, Y.; Belisle, S.; Kandalaft, N. (1982)
Bromocriptine therapy in oligozoospermic infertile men.
Archives of Andrology 8(2): 135-141

Akirov, Amit and Rudman, Yaron (2023) The Role of
Aromatase Inhibitors in Male Prolactinoma. Journal of
clinical medicine 12(4)

Al-Inany, H, Aboulghar, MA, Mansour, RT et al. (2005)
Ovulation induction in the new millennium: recombinant
follicle-stimulating hormone versus human menopausal
gonadotropin. Gynecological endocrinology : the official
journal of the International Society of Gynecological
Endocrinology 20(3): 161-9

Alexander, Emma C, Farugi, Duaa, Farquhar, Robert et
al. (2024) Gonadotropins for pubertal induction in males
with hypogonadotropic hypogonadism: systematic
review and meta-analysis. European journal of
endocrinology 190(1): 1-s11

Code [Reason]

- Outcomes do not meet inclusion
criteria

Study does not report a primary
outcome

- Outcomes do not meet inclusion
criteria

Study does not report a primary
outcome

- Outcomes do not meet inclusion
criteria

Study does not report a primary
outcome

- Insufficient presentation of results
Cross-over study, pregnancy rates not
reported prior to cross-over period

- Insufficient presentation of results
Cross-over study, results prior to cross-
over period not reported separately

- Study design does not meet inclusion
criteria

Systematic review of observational
studies only

- Systematic review - included studies
checked for relevance

- Systematic review - included studies
checked for relevance
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https://doi.org/10.1016/s0015-0282(16)59299-1
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FINAL

Study

Aliaev, luG; Vinarov, AZ; Akhvlediani, ND (2010) Choice
of treatment of erectile dysfunction associated with
hypogonadism. Urologiia (Moscow, Russia : 1999): 37-
8, 40

Alkandari, Mohammad H and Zini, Armand (2021)
Medical management of non-obstructive azoospermia: A
systematic review. Arab journal of urology 19(3): 215-
220

Allegra, A, Volpes, A, Coffaro, F et al. (1990)
Superovulation with buserelin and gonadotropins
dramatically improves the success rate of intrauterine
insemination with husband's washed semen. Acta
Europaea fertilitatis 21(4): 191-195

Alleyassin, A., Ghasemi, M., Aghahosseini, M. et al.
(2018) Final oocyte maturation with a dual trigger
compared to human chorionic gonadotropin trigger in
antagonist co-treated cycles: A randomized clinical trial.
Middle East Fertility Society Journal 23(3): 199-204

Amooee, S., Shomali, Z., Namazi, N. et al. (2022) Is
There any Role for Granulocyte Colony Stimulating
Factor in Improvement of Implantation in Intrauterine
Insemination? A Prospective Double-Blind Randomized
Control Trial. International Journal of Fertility and
Sterility 16(4): 281-285

Amory, J.K., Bush, M.A., Zhi, H. et al. (2011) Oral
testosterone with and without concomitant inhibition of
5alpha-reductase by dutasteride in hypogonadal men for
28 days. Journal of Urology 185(2): 626-632

Anapliotou, M.G.L., Evagellou, E., Kastanias, |. et al.
(1996) Effect of growth hormone cotreatment with
human chorionic gonadotropin in testicular
steroidogenesis and seminal insulin-like growth factor-1
in oligozoospermia. Fertility and Sterility 66(2): 305-311

Anonymous (1999) Testosterone gel shows promise in
Phase lll trial. AIDS alert 14(6): 67

Anonymous (1989) Mesterolone and idiopathic male
infertility: a double-blind study. World Health
Organization Task Force on the Diagnosis and
Treatment of Infertility. International journal of andrology
12(4): 254-64

Ansari, A H; Wieland, R G; Klein, D E (1972)
Ciscomiphene citrate in the management of
oligospermia. The Journal of urology 108(1): 131-3

Code [Reason]

- Study not available in English

- Systematic review - included studies
checked for relevance

- Study unavailable

- Intervention does not meet inclusion
criteria

Combined treatment of human chorionic
gonadotrophin (hCG) plus Triptoreline
versus hCG only

- Population does not meet inclusion
criteria

Participants do not have male factor
infertility (normal physical exam and
laboratory studies including semen
analysis with no medical diagnosis and
a total motile count >10 million)

- Outcomes do not meet inclusion
criteria

Study does not report a primary
outcome

- Study design does not meet inclusion
criteria

Non-comparative trial: each participant
acted as their own control

- Study design does not meet inclusion
criteria
Commentary

- Duplicate

- Outcomes do not meet inclusion
criteria

Study compares 2 different doses of
cisclomiphene citrate
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Ashkenazi, J., Bar-Hava, |., Farhi, J. et al. (1999) The
role of purified follicle stimulating hormone therapy in the

male partner before intracytoplasmic sperm injection.
Fertility and Sterility 72(4): 670-673

Attia, A.M.; Abou-Setta, A.M.; Al-Inany, H.G. (2013)
Gonadotrophins for idiopathic male factor subfertility.
Cochrane Database of Systematic Reviews 2013(8):
cd005071
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Cochrane systematic review. Middle East Fertility
Society Journal 12(2): 77-85

Awouters, M.; Vanderschueren, D.; Antonio, L. (2020)
Aromatase inhibitors and selective estrogen receptor
modulators: Unconventional therapies for functional
hypogonadism?. Andrology 8(6): 1590-1597

Baccetti, B, Strehler, E, Capitani, S et al. (1997) The
effect of follicle stimulating hormone therapy on human
sperm structure (Notulae seminologicae 11). Human
reproduction (Oxford, England) 12(9): 1955-68

Badenoch, D.F., Waxman, J., Boorman, L. et al. (1988)
Administration of a gonadotropin releasing hormone
analogue in oligozoospermic infertile males. Acta
Endocrinologica 117(2): 265-267

Barwin, B N, Clarke, S D, Biggart, J D et al. (1973)
Mesterolone in the treatment of male infertility. The
Practitioner 211(265): 669-74

Behre, H.M. and Nieschlag, E. (1992) Testosterone
buciclate (20 Aet-1) in hypogonadal men:
Pharmacokinetics and pharmacodynamics of the new
long-acting androgen ester. Journal of Clinical
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The effect of recombinant follicle-stimulating hormone
on semen parameters after varicocelectomy in infertile
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(2015) Clomiphene Citrate Effectively Increases
Testosterone in Obese, Young, Hypogonadal Men.
Reproductive system & sexual disorders : current
research 4(4)

Bettella, A, Merico, M, Rossato, M et al. (2001)
Treatment of idiopathic oligozoospermia with

Code [Reason]

- Intervention does not meet inclusion
criteria

The comparison is not described and so
it is unclear what the control group
received.

- Study design does not meet inclusion
criteria
Quasi-randomised study

- Systematic review - included studies
checked for relevance

- Systematic review - included studies
checked for relevance

- Systematic review - included studies
checked for relevance

- Outcomes do not meet inclusion
criteria

Study does not report a primary
outcome

- Outcomes do not meet inclusion
criteria

Study does not report a primary
outcome

- Study design does not meet inclusion
criteria
Non-comparative study

- Outcomes do not meet inclusion
criteria

Study does not report a primary
outcome

- Study not available in English

- Study design does not meet inclusion
criteria
Non-randomised study

- Study design does not meet inclusion
criteria
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Appendix K Research recommendations — full details

Research recommendations for review question: What is the effectiveness of
hormone treatment in male factor fertility problems?

Research recommendation

What is the clinical and cost effectiveness of gonadotrophins or anti-oestrogens in men with
impaired semen parameters, normal or high FSH, low or normal testosterone, and no
hypogonadotropic hypogonadism or evidence of obstruction?

Why this is important

Men with hypogonadotropic hypogonadism are known to respond to treatment with
gonadotrophins but for other men with impaired semen parameters (with low or normal
testosterone levels and normal or high levels of FSH), the effectiveness of treatment is less
certain, and it is not known whether gonadotrophins or anti-oestrogens will improve semen
parameters or fertility.

Rationale for research recommendation

Table 20: Research recommendation rationale

In men with normal or high FSH levels and low
or normal testosterone who have semen
abnormalities, medical management options are
unclear and currently no medical treatment is
recommended outside a clinical trial. Evidence
in this specific group would increase the
treatment options available to these men.

Due to a lack of clear evidence there are no
recommendations for routine medical
management for this group of men.

Effective medical treatment for this group of men
may reduce the need for more expensive and
invasive treatments such as surgical sperm
retrieval and assisted reproduction technologies.

High
o No evidence for people with low testosterone
and normal or high FSH

o Contradictory evidence for people with normal
testosterone and normal or high FSH

None known

FSH: follicle-stimulating hormone

Modified PICO table

Table 21: Research recommendation modified PICO table

Men with impaired semen parameters who have
normal or high FSH levels, low or normal
testosterone, and no hypogonadotropic
hypogonadism or evidence of obstruction
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o Gonadotrophin therapy

¢ Anti-oestrogens (for example, clomifene and
tamoxifen)

o Head-to-head comparisons between different
interventions within each category

o Head-to-head comparisons between different
interventions between each category

e Placebo

¢ No intervention

Critical:

e Live birth following assisted reproduction

¢ Clinical pregnancy rate (an ultrasound scan
that has shown at least one fetal heart beat)
following assisted reproduction

Important:

o Generic health-related or disease-specific
quality of life measured using a validated
instrument in the person with male factor
fertility problems, for example:

o EQ-5D

o Health Utilities Index Mark 3 (HUI3)
questionnaire

o FertiQoL

o Increased testosterone production/ improved
hormonal parameters

o Improved semen parameters (sperm
concentration, motile sperm
count/concentration)

o Miscarriage (loss of a baby before 24 weeks
gestational age)

o Number of participants requiring surgical
sperm retrieval

o Rate of successful surgical sperm retrieval
o Cost-effectiveness.
Randomised controlled trial with cost-
effectiveness analysis
6-12 months follow-up
Evidence should be sub-grouped according to
the following:
e FSH levels:
o Normal FSH levels
o High FSH levels
o Testosterone levels
o Normal testosterone levels
o Low testosterone levels
o Severity of semen abnormalities
o Azoospermia

o Non-azoospermia
EQ-5D: European Quality of Life Five Dimension; FSH: follicle stimulating hormone
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