
Abstract. Background/Aim: Hypoactive sexual desire disorder
(HSDD) is hypothesised to manifest in postmenopausal women
at onset of menopause due to decreased oestrogen levels.
Transdermal testosterone is a potential treatment option. This
systematic review explores the relationship between the
incidence of breast cancer and transdermal testosterone use.
Materials and Methods: Searches were conducted on the
PubMed and Ovid databases. In Ovid, the advanced search
function was used: ‘transdermal testosterone not male’. In
PubMed, the following search terms were used: ‘transdermal,
testosterone, menopausal, women, breast cancer, women’.
Abstracts that fitted our initial criteria were further investigated.
Results: A total of 25 publications from PubMed and 192
publications from Ovid were initially assessed. Three
randomised control trials were judged to have sufficiently met
our inclusion criteria. However, these trials were too
heterogeneous for a meta-analysis. A systematic review was
deemed the most appropriate analysis of the data available.
Conclusion: The publications examined in this systematic
review suggest that the use of transdermal testosterone to treat
HSDD in postmenopausal women does not increase breast
cancer incidence. However, further research in the form of
adequately powered randomised controlled trials with breast
cancer incidence being the primary end point is required in
order to confirm this. 

Hypoactive sexual desire disorder (HSDD) is likely to be the
most common sexual affliction affecting midlife women (1);

it manifests by causing “marked distress or interpersonal
difficulty” in the absence of desire for sexual activities and
sexual fantasies (2). Transdermal testosterone (TT) patches
or gels have been suggested as an effective treatment for
HSDD in postmenopausal women (3-5). 

Intrinsa is a TT patch indicated for use in bilaterally
oophorectomized and hysterectomised women using
concomitant oestrogen therapy and suffering from HSDD.
However, a study in 2014 found that only 20.9% patients
included in their cohort were prescribed Intrinsa according to
the recommendations of the manufacturer (6). This lends
credibility to the notion that the safety and efficacy of
transdermal testosterone in treating all artificially and naturally
postmenopausal women must be thoroughly assessed to ensure
there is no danger in its prescription to treat HSDD. 

A randomised controlled trial conducted on 533
postmenopausal women suffering from HSDD concluded that
patients using testosterone patches for 24 weeks had
significantly improved sexual desire (p<0.001) and significantly
decreased personal distress (7). There are many publications that
support the correlation between the use of TT to treat HSDD
and a significant increase in sexual desire (8-11). 

However, the use of TT treatment for HSDD raises a key
safety concern; theoretically, there is an increased risk of
breast cancer development in postmenopausal patients due
to raised concentrations of oestradiol. There is also the
concern that women who have triple-negative breast cancer
are at high risk of worsening their disease by using
transdermal testosterone to treat their HSDD.  

A randomised controlled trial investigated whether a 5 or
10 mg dose of transdermal testosterone cream (TTC) per day
was required to effectively treat HSDD (12). Seven healthy
postmenopausal women were randomly allocated to receive
either 5 or 10 mg of TTC per day. It was found that the 5 mg
dose was sufficient to restore serum total testosterone and free
testosterone levels to within and above the reference range for
premenopausal women. Moreover, in the post-dose sampling
period, neither dose resulted in any meaningful variation in
multiple influential sex hormones: dihydrotestosterone,
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estradiol, estrone, and sex hormone-binding globulin. This
suggests that the dose of TTC required to treat HSDD could
potentially be lessened without impacting its effect on HSDD
to decrease the risk of adverse events in susceptible patients. 

There is some compelling laboratory evidence present in the
literature suggesting that transdermal testosterone may have a
protective role against the development of breast cancer.
Questioning the safety of combined estrogen/ progesterone
therapy, a randomised double blinded placebo trial was
conducted to investigate whether the addition of a 300 μg
testosterone patch to combined estradiol 2 mg/norethisterone
acetate 1 mg would affect breast cell proliferation (13). A total
of 88 post-menopausal female patients were used. In the
placebo group, the increase in total breast cell proliferation was
observed as being more than fivefold (p<0.001). In direct
contrast, with the addition of the testosterone patch, no
significant increase was detected. The findings were apparent
in both epithelial and stromal cells.  

A randomised trial investigated the use of intravaginal
testosterone cream versus estradiol vaginal ring for women
receiving aromatase inhibitors for early-stage breast cancer
to see if they could improve vaginal dryness or decreased
libido (14). Despite a very small sample of only 69 patients
completing treatment, the study compellingly illustrated that
estradiol elevation was not present in any patient using the
vaginal ring and only present in a small proportion of
patients using the testosterone cream.  

A consensus is yet to be reached on the safety of
transdermal testosterone use for postmenopausal women and
the nature of its relationship with breast cancer. Our
systematic review aims to tackle this uncertainty.

Materials and Methods 
Articles deemed relevant were identified using electronic database
searches on PubMed and Ovid. In both searches, no upper limit was
specified. In Ovid, the following search terms were used: transdermal
testosterone not male. Multiple databases were searched: AMED,
Embase (1974-July 13, 2018), Ovid MEDLINE(R) and Epub Ahead of
Print, In-Process & Other Non-Indexed Citations, Daily and Versions®
(1946-July 13, 2018). There were 280 results generated in total but 192
results were analysed post deduplication. In PubMed, the search terms
were: transdermal, testosterone, menopausal, women, and breast cancer.
There were 25 search results. Two assessors undertook independent
systematic searches and evaluated the abstracts to select the studies for
review. The primary aim of these searches was to locate clinical trials
that examined the use of transdermal testosterone in postmenopausal
women and recorded breast cancer incidence as an endpoint in patients
using transdermal testosterone or placebo. The citations of other
reviews and meta-analyses were also assessed to determine if there
were any randomised controlled trials that fitted our inclusion criteria. 

Inclusion and exclusion criteria. The trials included must have been
randomised clinical trials or retrospective case control studies. They
should have examined postmenopausal (natural or surgically
induced) female patients. In a randomised control trial investigating

the risk associated with transdermal testosterone use, an endpoint
investigated was the incidence of breast cancer; this did not have to
be the primary endpoint. In a retrospective case control study
investigating the incidence of breast cancer, the key risk factor
investigated must have been the use of transdermal testosterone. If
the study performed on an interview basis then at the time of
interview all cases and controls must have been alive and have
conducted the interview in person themselves. Investigation into
postmenopausal women must have been mentioned in the abstract. 

The study was excluded if any of the following criteria were met:
the full text cannot be found, available data regarding controls has
not been published, and there were patients who had been given a
diagnosis of any other cancer apart from that of the breast OR if
there were patients for whom this was not the first diagnosis of
breast cancer in a retrospective study. Any data regarding male or
pre-menopausal patients were excluded. 

Results 

Three randomised controlled trials met our inclusion criteria
and evaded our exclusion criteria (15-17). Our original aim was
to conduct a meta-analysis assessing whether there is a
significant association between the incidence of breast cancer
and the use of transdermal testosterone to treat HSDD in
postmenopausal patients. However, the data from these three
studies was incomparable due to their significant heterogeneity. 

Nachtigall et al., included women prescribed with
oestrogen whereas Davis et al., did not and Panay et al.,
excluded the oestrogen criteria to increase the size of their
sample. Nachtigall et al., and Davis et al., included women
between the ages of 20 and 70 whereas Panay et al., included
women between the ages of 40 and 70. 

The purpose of a meta-analysis should be to aggregate a
treatment effect (a comparison between treated and non-treated).
After screening the papers for these data, such information can
clearly be extracted from Davis et al., and Panay et al., also
provided enough suitable data because the researchers reported on
the incidence of breast cancer. However, after twenty-four weeks
in the Nachtigall et al., study, women who decided to continue
into the open-label experiment were treated with transdermal
testosterone; there was no method by which the patients could be
apportioned between treated and non-treated groups. 

We were able to conduct combined analysis (chi squared
test) using the data from these three studies (15-17). There
were no placebo users from the Nachtigall et al., study, hence,
a sample size equal to the treatment group was used to
calculate the expected number of breast cancer cases. The chi
squared statistic was 2.0848, with a p-value of 0.148776, hence
this result is not statistically significant at p<0.05 (Table I). 

Discussion 

To examine the tolerability and safety profile of testosterone
patch therapy in conjunction with oral or transdermal
oestrogen, a clinical trial was conducted on 641 surgically
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menopausal women to completion for up to four years (15).
All patients were receiving TT therapy in this open-label trial
after six months. This study concluded that there was no
significant increase in the occurrence of major adverse
effects. Milder side effects, such as reactions to the
application site and unwanted hair growth, were more
common and unlikely to result in the termination of therapy.
Three cases of invasive breast cancer were observed in
patients on TT patch therapy, but these levels were consistent
with age-appropriate expected rates. Furthermore, there were
four cases of ductal carcinoma in situ observed amongst TT
patch therapy users. However, one of these cases was
diagnosed one year after the patient discontinued her use of
TT patch therapy. This trial was the continuation of two
earlier trials (7, 10); the switch to open-label occurred after
patients spent six months respectively on TT (7, 10).    

This trial did not specifically focus on breast cancer as a
key risk factor. It was examined as one of multiple adverse
effects. The main demographic examined in this trial was
women with surgical menopause post-oophorectomy, hence
further evidence is required to conclude whether these results
can be replicated in naturally post-menopausal women. Of
the seven patients diagnosed with breast cancer, six were
initially randomised to placebo in the first six months (7, 10)
before continuing the open-label treatment. There was also
no breast examination or mammogram conducted on these
six patients prior to initiation of TT patch therapy because
this was not part of the protocol. Therefore, there is no way
to definitively conclude whether breast cancer in these six
cases was caused by TT patch therapy or whether they were
pre-existing issues which were identified during TT patch
therapy. Ninenteen percent of patients chose to undergo
voluntary withdrawal from the treatment arm. The
investigators explained this phenomenon by suggesting it
was because each successive year of investigation following
on from the initial 6 or 12-month study design required
additional consent.

To examine the effect of TT therapy versus placebo
therapy on post-menopausal women with HSDD, a double-
blind placebo-controlled 52-week trial using 464 post-
menopausal women was conducted to completion over the
course of 52 weeks (16). Four cases of breast cancer were

diagnosed in the group receiving testosterone as opposed to
no cases in the placebo group. Of the women who developed
breast cancer, one retrospectively had pre-randomisation
symptoms (a bloody discharge from the nipple) and another
was diagnosed within the initial four months of study
initiation. The patient with bloody nipple discharge was
excluded from our statistical analysis because she had pre-
existing symptoms that suggest she had breast cancer prior
to TT therapy initiation. One patient who undertook
treatment with 300 μg of testosterone/day for 104 weeks (the
study offered treatment extension subject to follow-up) was
diagnosed with infiltrating ductal breast carcinoma 3 months
post study cessation by mammography; the 52-week
mammography was, however, reported as normal. Patients
from the study extension could not be included in our
statistical analysis because the authors of the study did not
provide information regarding patient distribution between
the treatment arm and the placebo arm. 

The primary endpoint examined in this study (16) was a
change from baseline sexual satisfaction in four-week
intervals up to 24 weeks. The increase in satisfaction was
significantly higher in women receiving 300 μg of
testosterone compared to women receiving 150 μg, but both
doses resulted in significantly higher satisfaction levels when
compared to women who were part of the placebo group.

Two separate groups of women were used in this study
(16): women with surgically-induced menopause between the
ages of 20 and 70 and women between the ages of 40 and 70
who had been naturally post-menopausal for at least two
years. Only 57% of patients opted to complete the full 52
weeks so only 464 women were followed to completion.
However, the investigators rationalised this by suggesting that
the effect of patient withdrawal can be offset by the relatively
large sample size. Screening participants under the age of 40
for normal mammograms was not a requirement for the study.
Patients were excluded if they had used any systemic
oestrogen/oestrogen-progestin therapy over the three-month
period prior to study commencement. However, it is possible
that a longer period of abstinence from oestrogen related
therapy should have been required to minimise its effect on
breast cancer development. One of the patients who developed
breast cancer reported that her sister had also suffered from
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Table I. Chi Squared calculation to determine the relationship between breast cancer cases and TT use.

                                                                                                        TT patch users                         Non-TT patch users                   Marginal row totals 

Observed cases of breast cancer in TT patch users,                    9 (6.52) [0.95]                               3 (5.48) [1.13]                                       12
expected cases of breast cancer in placebo users 

Number of patients                                                                 1,058 (1,060.48) [0.01]                    895 (892.52) [0.01]                                 1953
Marginal column totals                                                                         1,067                                               898                                 1,965 (Grand Total)



the disease, hence the patient may have been at an increased
risk independent of the transdermal testosterone therapy.

The ADORE study (17) examined 272 naturally
menopausal women who were randomised to receive TT
patch or placebo twice a week for 6 months. This multi-
centred and double-blind study was conducted on patients
who were, for the most part, not on hormone therapy. Once
again, efficacy measures were conducted at the 4-week
marks by looking at sexual desire through a Sexual Activity
Log. 76% of patients completed 24 weeks on the study and
the overall mean exposure to TT patch was 147 days. Within
this study, there were no myocardial infarctions, deaths or
breast cancers reported. This may have been due to the
relatively small cohort and the lack of any follow up period
post study termination.

Mammographic density is a risk factor closely correlated
with breast cancer development. A recent study has suggested
that an increased density may represent an intermediate stage
in breast cancer development for some biological pathways
(18). A clinical trial which examined the impact of the use of
TT therapy on the mammographic density of postmenopausal
women (19) therefore provides a valuable indication of breast
cancer risk for this cohort of patients. This 52-week study used
279 postmenopausal women who were not using any systemic
oestrogen/oestrogen-progestin therapy up to three months prior
to trial initiation. Mammographic examinations were conducted
at screening (week 4) and at study termination (week 52) or
exit (assuming withdrawal did not occur prior to week 24). For
cumulative dense or non-dense areas, there were no statistically
different results for the group treated with 150 or 300 μg/day
TT patch compared to the placebo group. While this study did
not use the diagnosis of breast cancer or lack thereof as a
definitive endpoint, it clearly indicates that there is little
statistically significant increased risk between transdermal
testosterone application and mammographic density. 

Aromatase inhibitors are commonly used by women with
hormone receptor sensitive breast cancer (20). However,
vaginal dryness and, in some cases, vaginal atrophy may
present as a side effect of the aromatase inhibitors. A total of
21 postmenopausal women with breast cancer who were
being treated with aromatase inhibitors were given 300 μg
or 150 μg of TT cream. Estradiol remained inhibited 
(<8 pg/ml) post treatment and mean symptom total scores
significantly improved (p<0.001). This treatment was not
aimed at women with HSDD and it was used in women who
had already developed breast cancer, but it indicates that
transdermal testosterone cream can safely and effectively be
used in women with hormone sensitive breast cancer in
combination with an aromatase inhibitor. This finding is
supported in the wider literature (21). However, due to the
small sample size and short duration of treatment, further
experimentation is required to determine the long-term
effects of TT therapy on women with estrogen receptor-

positive breast cancer. Caution should be also exercised
when considering a use of TT in patients with triple-negative
breast cancer that is positive for androgen receptor
expression.

A retrospective trial conducted by Davis et al. (22)
concludes that the use of testosterone was not significantly
associated with increased breast cancer risk. From a sample
of 631 women taking testosterone therapy, twelve cases of
invasive breast cancer were found during follow up, and only
one of these patients was using transdermal testosterone
therapy alone. Another patient was using the testosterone
implant and testosterone cream simultaneously. 

Prospective trials into the safety of Libigel (a testosterone
gel) from the perspective of cardiovascular and oncological
risk are ongoing (23). Further prospective trials are required
to come to a significant conclusion on the safety profile of
testosterone gel. 

A recent qualitative systematic review examining
transdermal testosterone usage in female HSDD (24) drew
largely similar conclusions to our systematic review. Of the
five studies examined in the review conducted by Ganesan
et al., only three use breast cancer as an endpoint and we
have included and analysed those three studies in this
systematic review (15-17). The earlier systematic review
(24) did not focus specifically on breast cancer risk and
instead broadly examined the efficacy of transdermal
testosterone in producing an increase in sexual desire and
activity. Ours is the only systematic review with a key focus
of examining breast cancer risk in relation to transdermal
testosterone application for postmenopausal women.

Many systematic reviews were examined to determine
pre-existing notions regarding the relationship between TT
therapy and breast cancer incidence in treating hypoactive
sexual desire disorder in postmenopausal women (25-33).
There is clearly a need to further investigate any potential
safety risks related with the use of transdermal testosterone,
particularly by using randomised prospective trials. 

Recommendations for future trials investigating the
relationship between transdermal testosterone and breast
cancer in postmenopausal women. A double-blind prospective
trial with a large cohort of postmenopausal women who do not
have any previous history of cancer should be conducted.
Participants should be excluded if they have used any systemic
oestrogen/oestrogen-progestin treatment in the past three
months or if they have any testosterone implants. They should
then be stratified to filter out the confounding effect of risk
factors for breast cancer such as BMI and ethnicity and
subsequently be randomised to receive either the placebo or
varying concentrations of transdermal testosterone treatment.
Participants should be followed up for at least a year and
checked for the development of breast cancer within the years
following study termination. 
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There must be a standardised method of testing for the
development of breast cancer throughout the trial.
Mammographic testing prior to study initiation and upon study
termination must happen. If women display symptoms of breast
cancer prior to study initiation (34, 35) they must be excluded.
This can be determined from a standardised survey conducted
prior to study initiation. A PAP smear must also be conducted
prior to study initiation to determine the risk of developing
cervical cancer throughout the course of the investigation. If the
PAP smear or the initial mammography shows clinically
suspicious results, then the participant must be excluded from
the study and referred for specialist consultation. 

Participants should be randomised to receive varying
concentrations of transdermal testosterone or placebo.
Participants should be asked to keep a sexual desire and
activity journal to document any increase in their arousal
levels due to the transdermal testosterone treatment. They
must have a steady sexual partner who is physically present
for at least 50% of the month. An in-person interview should
be conducted monthly to chart progress and record the
results from the journal. This would be preferred to an
impersonal survey because it increases the chances that
patients will be more truthful in reporting the successes/
failures they have experienced with the treatment; such
confidential information is better elicited in person. Once the
investigation has concluded, a full report containing data
regarding placebo and transdermal testosterone treated
patients must be published. 

Conclusion

There is no evidence that transdermal testosterone
significantly increases the risk of breast cancer development
in postmenopausal women. However, the studies included in
our systematic review have significant limitations. These
encompass: the incidence of breast cancer in postmenopausal
women not being the primary endpoint or focus of the
investigation, limited if any follow up post termination of
transdermal testosterone therapy, and a lack of standardised
breast screening protocols. There are no reliable data
available for high-risk patients such as post-menopausal
women who are at an increased risk of developing hormone
sensitive breast cancer. 

If a postmenopausal breast cancer patient is receiving
adjuvant endocrine therapy then transdermal testosterone is
unlikely to have a negative impact. However, women who
have hormone sensitive breast cancer should be wary of
using transdermal testosterone. Monitoring serum estradiol
and testosterone levels to avoid high levels should help to
ensure the safety of the treatment. 

There is currently not enough evidence to definitively
state that there is no increased risk of breast cancer
associated with the prescription of transdermal testosterone

to postmenopausal women. However, the evidence we have
examined suggests a positive safety profile for this treatment.
Further research is required to confirm our tentative
conclusion.  
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