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REVIEW
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ABSTRACT
The joint burden of cancer and menopause impacts millions of women globally. This review provides
an approach to management of menopausal symptoms after cancer in all settings. This includes an
overview of current evidence for both hormonal and non-hormonal treatments for vasomotor symp-
toms and vaginal dryness after cancer. Systemic menopausal hormone therapy provides symptom con-
trol and may be used after most cancers but should be avoided after estrogen receptor-positive
breast cancer and after some other estrogen-dependent cancers. Non-hormonal therapies have been
minimally studied in women after a cancer diagnosis and, where they have been studied, it is usually
in women with breast cancer. Non-hormonal methods to manage vasomotor symptoms include cogni-
tive behavioral therapy, hypnosis, selective serotonin reuptake inhibitors, serotonin noradrenaline
reuptake inhibitors, clonidine, and gabapentin. Vaginal estrogen may be useful to address vaginal dry-
ness. However, safety data in breast cancer patients are still lacking and there is currently no consen-
sus. Lubricants may also help with pain with sexual activity. Management of menopausal symptoms
after cancer may be challenging and should include information about induced menopause and pos-
sible symptoms as well as available treatments. Management then requires a holistic and multidiscip-
linary approach with individualized care.
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Introduction

Menopause, the final menstrual period, is usually a normal
life event, and most women do not seek medical interven-
tion1. Natural menopause occurs around age 51 years in
women of western origin2. Menopause may be induced early
or symptoms exacerbated due to cancer treatment.
Perimenopausal and postmenopausal women diagnosed
with breast cancer using menopausal hormone therapy
(MHT) will be advised to discontinue it, which may lead to
resurgent menopausal symptoms3.

Menopausal symptoms include vasomotor symptoms (hot
flushes and night sweats), vulvovaginal symptoms (dryness,
itching, and discomfort), and pain with sexual activity1.
Sleep, mood, and quality of life may also worsen across the
menopause transition and this may exacerbate the conse-
quences of cancer and its treatment4. Management of meno-
pausal symptoms after cancer may be challenging and
should include information about induced menopause and
possible symptoms as well as available treatments.
Management then requires a holistic and multidisciplinary
approach with individualized care.

‘Cancer’ is a single word for a heterogeneous group of
diseases. Thus, different cancers impact girls and women dif-
ferently, and each woman experiences her illness and meno-
pause uniquely. The joint burden of cancer and menopause
impacts millions of women globally. Many treatment options

for menopausal symptoms are not equitably available world-
wide, particularly in low and middle-income countries. Care
for long-term medical and psychosocial needs is less avail-
able in low and middle-income countries, where resources
are limited5,6. There is also variation in the availability of
treatments for menopausal symptoms between high-
income countries.

This review provides an approach to management of
menopausal symptoms after cancer in all settings. This
includes an overview of current supporting evidence for
both hormonal and non-hormonal treatments for vasomotor
symptoms and vaginal dryness after cancer. Where sufficient
evidence is available, clinical recommendations are
provided1.

Current global cancer burden and trends

Cancer is an important cause of morbidity and mortality
worldwide7, with 18.1 million new cases and 9.6 million can-
cer deaths worldwide in 20187. Breast cancer is the most
common female cancer worldwide, followed by colorectal
cancer in high-income countries and cervical cancer in low
and middle-income countries7.

Worldwide, there were about 2.1 million newly diagnosed
female breast cancer cases in 2018, accounting for almost
one in four cancer cases among women7. Approximately
20% of new breast cancer diagnoses occur in women under
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age 45, with almost all requiring chemotherapy and adjuvant
endocrine therapy. With earlier detection and improved
treatments, particularly in high-income countries, women are
living longer after a breast cancer diagnosis.

In a meta-analysis of 45 studies of cancer survivors diag-
nosed from childhood to 40 years, the median age at meno-
pause was found to be 44 years8. This has significant
implications for morbidity of treatments and impact on qual-
ity of life including menopausal symptoms. After breast can-
cer, menopausal symptoms are among the most persistent
and bothersome effects of treatment and may be more
severe and persistent compared to natural menopause9,10.

While the diagnosis of reproductive stages in women,
including menopause, has been standardized11, diagnosing
menopause after cancer can be difficult, as ovulation may
resume several years after prolonged amenorrhea and raised
follicle stimulating hormone12. This has potential implications
for accessing advice or treatment for menopausal symptoms.
Little is known about care-seeking and treatment uptake for
menopausal symptoms in women who have had cancer. A
third of women with cancer report dissatisfaction with the
quality and length of physician–patient discussions about
reproductive health, including menopause, before their can-
cer treatment13.

Mechanism for menopausal symptoms after cancer

Menopausal symptoms after cancer may be due to chemo-
therapy-induced or radiation-induced ovarian failure, bilateral
oophorectomy, or anti-estrogen treatments (see Table 1)3.

Management of menopausal symptoms

Menopausal hormone therapy

Systemic MHT is the most effective treatment for meno-
pausal symptoms14 but is contraindicated for some women
and avoided by others1. Safety concerns about MHT after
cancer include chances of disease progression or recurrence,
and risk of venous thromboembolic disease, which is more
prevalent in cancer patients irrespective of hormone receptor
status. Some women can safely use MHT after cancer treat-
ment but not those with hormone receptor-positive breast
cancer, estrogen-dependent gynecological cancers, or a his-
tory of venous thromboembolic disease. Benefits of MHT
after cancer include effective symptom management and
improved bone health14. Estrogen-containing hormonal con-
traceptives are an effective alternative to MHT for younger
postmenopausal women, but the same contraindications
apply. MHT is recommended until the age of expected nat-
ural menopause (50 years) after early or premature meno-
pause unless there are contraindications15.

For women with an intact uterus, combined hormone
therapy (progestogen plus estrogen) should be used to pre-
vent endometrial hyperplasia or endometrial cancer16.
Tibolone is a selective estrogen receptor modulator with
anti-estrogenic activity in the endometrium. Tibolone may be
used to treat vasomotor symptoms, but appears to be less
effective than estrogen-based MHT17 and has been shown to
increase the risk of breast cancer recurrence18. Safety after
other cancers is unknown.

The evidence varies by cancer type (see Table 2), and con-
siderations include whether the cancer is estrogen sensitive
and whether there is human clinical evidence that estrogen
therapy stimulates tumor growth or recurrence after defini-
tive treatment.

For women at high inherited risk of cancer (e.g. BRCA1/2
mutation carriers) who do not have a personal cancer his-
tory, current evidence suggests that MHT is safe24. However,
menopausal symptoms and sexual dysfunction may persist
after risk-reducing bilateral salpingo-oophorectomy in preme-
nopausal women and are not necessarily resolved by
MHT25,26.

Compounded bioidentical hormone therapy
The safety and efficacy of compounded MHT are not estab-
lished and the composition of treatments is not standar-
dized27. These drugs are generally not regulated by the
therapeutic goods, drug, or equivalent administrations so
manufacturing quality and dosage cannot be ensured. Use
cannot be recommended.

Vaginal estrogens
Low-level evidence suggests that local (vaginal) estrogens
are effective in dealing with symptoms of vaginal dryness in
postmenopausal women28. Studies have shown no increase
in recurrence for women with breast cancer using low-dose
vaginal estrogen preparations29–33 but there are no prospect-
ive studies of safety or efficacy. Vaginal estrogens are

Table 1. Mechanisms leading to menopause or menopausal symptoms in can-
cer patients (modified from Marino et al.3).

Cancer treatment modality Indications for treatment

Chemotherapy (especially
cyclophosphamide, procarbazine,
and other alkylating agents)

Adjuvant therapy for premenopausal/
perimenopausal breast cancer

Chemotherapy for hematological cancer
Conditioning chemotherapy prior to

stem cell transplant
Surgical – removal of all ovarian

tissue, usually bilateral salpingo-
oophorectomy (with or without
hysterectomy)

Diagnosis and/or treatment for ovarian
and endometrial cancer

Endocrine therapy for estrogen-
responsive breast cancers in
premenopausal women

Risk-reduction surgery for women at
high risk of ovarian cancer (e.g.
carriers of BRCA1 and BRCA2
genetic mutations)

Antiestrogen endocrine therapy Adjuvant therapy for estrogen-
responsive breast cancers

Risk-reducing medication for
premenopausal women at high
inherited risk of breast cancer (e.g.
carriers of BRCA1 and BRCA2
genetic mutations)

Radiation therapy Pelvic: adjuvant and/or primary therapy
for uterine, cervical vaginal, vulvar,
bladder, anal, and colorectal
cancers; pelvic Ewing sarcoma and
infra-diaphragmatic nodal
involvement in Hodgkin’s lymphoma

Total body irradiation prior to stem cell
transplant

Craniospinal: central nervous system
tumors
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systemically absorbed at low levels and this has raised con-
cerns about their safety in breast cancer patients taking aro-
matase inhibitors34. Systemic absorption may reduce with
continued use of vaginal estrogens34. The use of vaginal
estrogens in patients with breast cancer remains unclear. An
individualized, case-dependent approach should be main-
tained. In all cases, it is recommended to liaise with the
patient’s treating oncology team and use the lowest
dose possible.

Non-hormonal therapies

There is currently minimal evidence for the use of most non-
hormonal therapies – non-pharmacological and, to a lesser
extent, pharmacological – to manage menopausal symptoms
after cancer. Where there are data, they most commonly
apply to women with breast cancer. Therefore, in the follow-
ing section, much of the evidence relates to studies done in
women without a cancer diagnosis. Whilst this review
focuses on management of menopausal symptoms after can-
cer, in clinical practice many of the therapies proven to be
safe and effective in well women are used unless there is a
clear contraindication otherwise. More studies are needed in
women who have had a cancer diagnosis.

Non-pharmacological therapies for vasomotor symptoms
Cognitive behavioral therapy. In group or self-help settings,
cognitive behavioral therapy reduces the impact, but not the
frequency, of vasomotor symptoms after breast cancer35.
However, regarding nocturnal vasomotor symptoms, cogni-
tive behavioral therapy has been shown to reduce the sub-
jective frequency of night sweats and to reduce objectively
measured vasomotor symptoms in well women but not in
breast cancer patients36.

Clinical hypnosis. Clinical hypnosis reduces self-reported
and physiologically measured vasomotor symptoms and hot
flush scores and improves mood and sleep. This is based on
randomized, controlled trials in women with and without a
history of breast cancer37,38. Studies have shown a

statistically significant reduction in the frequency of subject-
ive and objective vasomotor symptoms after five, weekly,
hour-long treatment sessions plus practice at home38.

Acupuncture. Acupuncture, a component of Chinese medi-
cine where thin needles are inserted into the skin, has been
extensively tested for treating vasomotor symptoms. A sys-
tematic review published in 2013 concluded that acupunc-
ture was more effective than no treatment but that
improvements in vasomotor symptoms with acupuncture
may be a placebo effect39.

Exercise and yoga. Whilst both exercise and yoga improve
sleep quality40 for women with menopausal symptoms and
exercise can improve mood41, current evidence does not
support the use of yoga42 or exercise42 to manage vaso-
motor symptoms.

Mindfulness and relaxation. Current evidence does not
support the efficacy of mindfulness-based stress reduction or
relaxation techniques for management of vaso-
motor symptoms43.

Diet and supplements. Small studies suggest that supple-
mentary phytoestrogens and isoflavones may reduce vaso-
motor symptoms and vaginal dryness44. It should be noted
that isoflavones may bind to the estrogen receptor so should
be avoided after estrogen receptor-positive breast cancer45.
Black cohosh has not been shown to be safe or effective and
should not be used44.

Lifestyle changes and weight loss. Some women can iden-
tify specific triggers for their vasomotor symptoms. Avoiding
these and facilitating cooling down (such as by dressing in
layers) may help some women, but there is no high-quality
evidence supporting this46. Longitudinal studies show that
higher body mass index is a risk factor for vasomotor symp-
toms (odds ratio 1.03)47.

Stellate ganglion block. Stellate ganglion block – an injec-
tion of a local anesthetic into sympathetic nerve fibers to dis-
rupt temperature regulation – is invasive and costly, and
there is insufficient evidence for efficacy in treating vaso-
motor symptoms46. More evidence is needed from ongoing
trials before stellate ganglion block can be recommended for
vasomotor symptoms46.

Table 2. Cancer type, hormone status, and menopausal hormone therapy recommendation.

Cancer type Hormone receptor status Use of MHT

Breast cancer ERþ/PRþ Avoid MHT14,19

Avoid tibolone18

No consensus on use of vaginal estrogen
Colorectal cancer Negative MHT can be used20,21

Lung cancer ERþ No consensus
Gynecological cancers
Vulvar, vaginal, and squamous cell cervical cancers Negative MHT can be used22

Cervical adenocarcinomas ERþ/PRþ Avoid MHT23

Endometrial cancer ERþ/PRþ Avoid MHT with advanced disease; limited evidence
for safety after early disease23

Uterine sarcomas ERþ Avoid MHT23

Epithelial ovarian cancer ERþ/PRþ Avoid MHT23

Other ovarian cancers (germ cell and sex cord
stromal tumors)

Unclear Avoid MHT23

Hematological cancers (e.g. lymphomas, leukemias) Negative MHT can be used20

Malignant melanoma Considered ERþ No consensus

ER, estrogen receptor; MHT, menopausal hormone therapy; PR, progesterone receptor.
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Pharmacological therapies for vasomotor symptoms
Troublesome vasomotor symptoms may be treated effect-
ively with selective serotonin reuptake inhibitors (citalopram,
escitalopram, sertraline, fluoxetine, paroxetine), serotonin
noradrenaline reuptake inhibitors (venlafaxine, desvenlafax-
ine), clonidine, and gabapentin (see Table 3)1,46.

Clonidine. Clonidine is a centrally active a2-adrenergic
agonist that has long been used as an antihypertensive and
for vasomotor symptoms. It is the only licensed non-hormo-
nal medicine for the treatment of vasomotor symptoms in
the UK1. Clonidine is superior to placebo alone but women
may not tolerate side-effects that include dizziness, hypoten-
sion, headache, constipation, and dry mouth57.

Selective serotonin reuptake inhibitors and serotonin nor-
adrenaline reuptake inhibitors. Citalopram (10–20mg daily)
reduces the frequency of vasomotor symptoms for up to
7weeks in breast cancer patients48. Sertraline has not been
as well studied in patients with breast cancer and therefore
should not be recommended57. Fluoxetine and paroxetine
should be avoided in patients using tamoxifen, as they may
impair conversion of tamoxifen to its active metabolite58.
Venlafaxine (75mg extended-release daily) reduces the fre-
quency of hot flushes in patients with breast cancer by
10–40%, requires fewer weeks to improve symptoms than
clonidine, and patients prefer it to gabapentin54.

Gabapentin and pregabalin. Gabapentin is an anticonvul-
sant also used for neuropathic pain. Gabapentin (300mg
three times per day) and pregabalin (75mg twice a day)
reduce the severity and frequency of vasomotor symptoms
in women who have had breast cancer54. Up to 900mg/day
(in divided dosage) of gabapentin is generally well tolerated,
but side effects are dose related and may include somno-
lence, dizziness, and fatigue55,58. Gabapentin at night may
reduce night-time vasomotor symptoms and help with

sleep54. Gabapentin and pregabalin are not licensed for the
treatment of vasomotor symptoms in the UK1.

Non-hormonal therapies for vaginal dryness
Lubricants and moisturizers. Despite being widely recom-
mended for vaginal dryness, there is little evidence to sup-
port the effectiveness of vaginal moisturizers and
lubricants59. The intended benefit of vaginal lubricants is to
reduce friction during sexual activity, and so reduce discom-
fort and pain. Common lubricant bases include water, min-
eral oils, plant oils, and polymerized siloxanes (i.e. silicone-
based lubricants). In practice, oil-based lubricants cannot be
used with latex condoms, and both oil-based and silicone-
based products dry more slowly than water-based products,
and thus persist longer during sexual activity60. Glycols (e.g.
glycerin and propylene glycol) may be added to water-based
lubricants to slow drying, but this may actually worsen symp-
toms as they increase osmolality and the risk of epithelial
disruption59, which may cause microtears and pain.

A randomized controlled trial of water-based and silicone-
based lubricants found that the silicone-based lubricant was
more effective at reducing pain during sexual activity in
patients with breast cancer61. A pilot study of olive oil (as a
lubricant), vaginal moisturizer, and pelvic floor muscle relax-
ation significantly improved dyspareunia, sexual function,
and quality of life after breast cancer62.

Vaginal lidocaine. Topical vulvar lidocaine (4%) applied for
3min prior to penetration reduces pain during intercourse
after breast cancer63.

Other. There is currently insufficient evidence on safety
and efficacy to recommend vaginal laser treatment. Several
studies are ongoing in breast cancer patients to evaluate this
treatment64.

Table 3. Comparative efficacy of pharmacological non-hormonal treatments for vasomotor symptoms in cancer (modified from Hickey et al.1).

Pharmacological therapy
Reduction in VMS frequency (unless

stated otherwise) Additional benefits Adverse effects

Selective serotonin reuptake inhibitors
Citalopram (10–20mg/day)48 43–50% vs. placebo 23% Decreased anxiety, no impact on libido Drowsiness, dry mouth palpitations
Escitalopram (1–20mg/day)49 50–60% vs. placebo 30% No impact on sexual function,

improved quality of life and sleep,
reduced impact on VMS

Increased VMS after ceasing
the medication

Paroxetine (7.5–20mg/day)50,51 41–60% vs. placebo 14–38% Less effect on sexual function,
improved sleep

Dry mouth, GI tract upset52

Fluoxetine (20mg/day)48 50% vs. placebo 36% No effect on libido, quality of life and
mood improved

Dry mouth, GI tract upset52

Serotonin noradrenaline reuptake inhibitors
Venlafaxine (extended release,

37.5–150mg/day)52
37–61% vs. placebo 27% Improved sleep, quality of life,

and mood
Dry mouth, GI tract upset, headache,

decreased sexual function
Desvenlafaxine (100mg/day)53 64% vs. placebo 51% Reduced night-time awakenings, no

impact on sexual function
GI tract upset, dizziness, insomnia,

higher in first week of treatment.
Possibly hypertension

Anticonvulsants and centrally acting medications
Gabapentin (divided doses,

300–2700mg/day; or single nocte
dose for dominant
nocturnal VMS)54,55

35–38% more than placebo Improved quality of life and sleep,
reduced pain

Dizziness, drowsiness, increased
appetite, weight gain

Pregabalin (divided doses,
150–300mg/day)56

66–71% vs. 50% placebo Dizziness, drowsiness with higher doses,
cognitive problems, weight gain

Clonidine (0.1–0.15mg/day)54 26–49% Improved quality of life Dry mouth, tiredness, restless sleep, can
interact with antihypertensives

GI, gastrointestinal; VMS, vasomotor symptoms.
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Managing menopausal symptoms after cancer using
a multidisciplinary model of care

A new model for managing menopausal symptoms in
women after a cancer diagnosis has been developed and
implemented across Australia, offering multidisciplinary care
(Figure 1). This model brings together gynecologists, endocri-
nologists, and general practitioners to manage menopausal
symptoms, sexual dysfunction, mood, and sleep disturbance
after cancer65–67. Collaborative care with oncologists and
breast surgeons ensures that consistent information is pro-
vided about treatment safety and efficacy.

Conclusion

The global burden of cancer is such that millions of women
are impacted. It must be acknowledged that not all treat-
ments will be available to women worldwide. For many
women who live with or who have had cancer, menopausal
symptoms are persistent and often compounded by the
troubling effects of cancer treatment.

Women should be offered evidence-based educational
information about menopause and effective treatments for
managing menopausal symptoms after cancer. These include
both hormonal and non-hormonal options. Treatment should
focus on symptoms that most affect quality of life; this may
require different approaches to manage both vasomotor and

vaginal symptoms. Evidence for non-hormonal therapies, in
particular non-pharmacological therapies, comes largely from
studies in women without a cancer diagnosis. More research
is needed.

A holistic and multidisciplinary approach with individual-
ized care should be available for all women to comprehen-
sively manage menopausal symptoms after a cancer
diagnosis.

Potential conflict of interest No potential conflict of interest was
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Source of funding Nil.

ORCID

R. A. Szabo http://orcid.org/0000-0002-7426-0978

References

1. Hickey M, Szabo RA, Hunter MS. Non-hormonal treatments for
menopausal symptoms. BMJ 2017;359:j5101

2. Mishra GD, Kuh D. Health symptoms during midlife in relation to
menopausal transition: British prospective cohort study. BMJ 2012;
344:e402

3. Marino JL, McNamara HC, Hickey M. Managing menopausal symp-
toms after cancer: an evidence-based approach for primary care.
Med J Aust 2018;208:127–32

Cancer diagnosis

estrogen dependent 
tumours (breast, some gyn, 
malignant melanoma, lung)

cura�ve intent (aim to 
prevent cancer recurrence 

and/or progression)

avoid MHT, use 
nonhormonal treatment 

op�ons if symptoms

primary preven�on for 
osteoporosis / 

cardiovascular disease etc.

pallia�ve intent 

consider MHT if debilita�ng 
symptoms in conjunc�on 

with the woman and 
trea�ng team

address all cancer and 
other symptoms

non-estrogen dependent tumours 
(vulvar, vagina, scc cervix, 

colorectal, haematological)

no symptoms

primary preven�on for 
osteoporosis / 

cardiovascular disease etc.

if <50 consider MHT for 
bone health to prevent 

osteoporosis

symptoms

MHT unless otherwise 
contrindicated or the 

woman wants to avoid 
MHT

non-hormonal 
management op�ons as 

appropriate

prior natural menopause or 
treatment related induced 

menopause

Figure 1. Management of troublesome menopausal symptoms after cancer. MHT, menopausal hormone therapy. scc¼ squamous cell carcinoma.

CLIMACTERIC 5



4. Pinkerton JV, Abraham L, Bushmakin AG, et al. Relationship
between changes in vasomotor symptoms and changes in meno-
pause-specific quality of life and sleep parameters. Menopause
2016;23:1060–6

5. Torre LA, Islami F, Siegel RL, Ward EM, Jemal A. Global cancer in
women: burden and trends. Cancer Epidemiol Biomarkers Prev
2017;26:444–57

6. Ganz PA, Yip CH, Gralow JR, et al. Supportive care after curative
treatment for breast cancer (survivorship care): resource alloca-
tions in low- and middle-income countries. A Breast Health Global
Initiative 2013 consensus statement. Breast 2013;22:606–15

7. Bray F, Ferlay J, Soerjomataram I, et al. Global cancer statistics
2018: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA Cancer J Clin 2018;68:394–424

8. Overbeek A, van den Berg MH, van Leeuwen FE, et al.
Chemotherapy-related late adverse effects on ovarian function in
female survivors of childhood and young adult cancer: a system-
atic review. Cancer Treatment Rev 2017;53:10–24

9. Davis SR, Panjari M, Robinson PJ, et al. Menopausal symptoms in
breast cancer survivors nearly 6 years after diagnosis. Menopause
2014;21:1075–81

10. Marino JL, Saunders CM, Emery LI, et al. Nature and severity of
menopausal symptoms and their impact on quality of life and sex-
ual function in cancer survivors compared with women without a
cancer history. Menopause 2014;21:267–74

11. Harlow SD, Gass M, Hall JE, et al. Executive summary of the Stages
of Reproductive Aging Workshop þ 10: addressing the unfinished
agenda of staging reproductive aging. Climacteric 2012;15:105–14

12. Sukumvanich P, Case LD, Van Zee K, et al. Incidence and time
course of bleeding after long-term amenorrhea after breast cancer
treatment: a prospective study. Cancer 2010;116:3102–11

13. Scanlon M, Blaes A, Geller M, Majhail NS, Lindgren B, Haddad T.
Patient satisfaction with physician discussion of treatment impact
on fertility, menopause and sexual health among pre-menopausal
women with cancer. J Cancer 2012;3:217–25

14. de Villiers TJ, Hall JE, Pinkerton JV, et al. Revised global consensus
statement on menopausal hormone therapy. Climacteric 2016;19:
313–15

15. National Institute for Health and Care Excellence. Menopause:
diagnosis and management. NICE guideline (NG 23), 2015.
Available from: https://www.nice.org.uk/guidance/ng23/chapter/
Recommendations-for-research [last accessed 16 Jul 2019]

16. Furness S, Roberts H, Marjoribanks J, et al. Hormone therapy in
postmenopausal women and risk of endometrial hyperplasia.
Cochrane Database Syst Rev 2012;15:CD000402

17. Formoso G, Perrone E, Maltoni S, et al. Short-term and long-term
effects of tibolone in postmenopausal women. Cochrane Database
Syst Rev 2016;10:CD008536

18. Kenemans P, Bundred NJ, Foidart J-M, et al. Safety and efficacy of
tibolone in breast-cancer patients with vasomotor symptoms: a
double-blind, randomised, non-inferiority trial. Lancet Oncol 2009;
10:135–46

19. National Institute for Health and Care Excellence. Early and locally
advanced breast cancer: diagnosis and treatment: NICE Clinical
Guideline [CG80], 2009. https://www.nice.org.uk/guidance/cg80
[last accessed 16 Jul 2019]

20. Kuhle CL, Kapoor E, Sood R, et al. Menopausal hormone therapy
in cancer survivors: a narrative review of the literature. Maturitas
2016;92:86–96

21. Marjoribanks J, Farquhar C, Roberts H, Lethaby A. Trial does not
change the conclusions of Cochrane review of long term hormone
therapy for perimenopausal and postmenopausal women. BMJ
2012;345:e8141

22. Del Carmen MG, Rice LW. Management of menopausal symptoms
in women with gynecologic cancers. Gynecol Oncol 2017;146:
427–35

23. O’Donnell RL, Clement KM, Edmondson RJ. Hormone replacement
therapy after treatment for a gynaecological malignancy. Curr
Opin Obstet Gynecol 2016;28:32–41

24. Domchek S, Kaunitz AM. Use of systemic hormone therapy in
BRCA mutation carriers. Menopause 2016;23:1026–7

25. Finch A, Metcalfe KA, Chiang JK, et al. The impact of prophylactic
salpingo-oophorectomy on menopausal symptoms and sexual
function in women who carry a BRCA mutation. Gynecol Oncol
2011;121:163–8

26. Chan JL, Senapati S, Johnson LNC, et al. Risk factors for sexual
dysfunction in BRCA mutation carriers after risk-reducing salpingo-
oophorectomy. Menopause 2019;26:132–9

27. Gaudard A, Silva de Souza S, Puga MES, et al. Bioidentical hor-
mones for women with vasomotor symptoms. Cochrane Database
Syst Rev 2016(8);CD010407

28. Lethaby A, Ayeleke RO, Roberts H. Local oestrogen for vaginal
atrophy in postmenopausal women. Cochrane Database Syst Rev
2016(8);CD001500

29. Ponzone R, Biglia N, Jacomuzzi ME, et al. Vaginal oestrogen ther-
apy after breast cancer: is it safe? Eur J Cancer 2005;41:2673–81

30. Stuenkel CA, Davis SR, Gompel A, et al. Treatment of symptoms of
the menopause: an Endocrine Society clinical practice guideline. J
Clin Endocrinol Metab 2015;100:3975–4011

31. Dew JE, Wren BG, Eden JA. A cohort study of topical vaginal estro-
gen therapy in women previously treated for breast cancer.
Climacteric 2003;6:45–52

32. O’Meara ES, Rossing MA, Daling JR, et al. Hormone replacement
therapy after a diagnosis of breast cancer in relation to recurrence
and mortality. J Natl Cancer Inst 2001;93:754–62

33. Le Ray I, Dell’Aniello S, Bonnetain F, et al. Local estrogen therapy
and risk of breast cancer recurrence among hormone-treated
patients: a nested case–control study. Breast Cancer Res Treat
2012;135:603–19

34. Melisko ME, Goldman ME, Hwang J, et al. Vaginal testosterone
cream vs estradiol vaginal ring for vaginal dryness or decreased
libido in women receiving aromatase inhibitors for early-stage
breast cancer: a randomized clinical trial. JAMA Oncol 2017;3:
313–19

35. Hunter MS, Griffiths A, Mann E, et al. NICE guidance on
Menopause: cognitive behavioural therapy is an effective non-hor-
monal intervention for managing vasomotor symptoms. BMJ 2015;
351:h6434

36. Stefanopoulou E, Hunter MS. Does pattern recognition software
using the Bahr monitor improve the sensitivity, specificity, and
concordance of ambulatory skin conductance monitoring of hot
flushes?. Menopause 2013;20:1133–8

37. Elkins G, Marcus J, Stearns V, et al. Randomized trial of a hypnosis
intervention for treatment of hot flashes among breast cancer sur-
vivors. JCO 2008;26:5022–6

38. Elkins GR, Fisher WI, Johnson AK, et al. Clinical hypnosis in the
treatment of postmenopausal hot flashes. a randomized con-
trolled trial. Menopause 2013;20:291–8

39. Dodin S, Blanchet C, Marc I, et al. Acupuncture for menopausal
hot flushes. Cochrane Database Syst Rev 2013(7);CD007410

40. Newton KM, Reed SD, Guthrie KA, et al. Efficacy of yoga for vaso-
motor symptoms: a randomized controlled trial. Menopause 2014;
21:339–46

41. Sternfeld B, Guthrie KA, Ensrud KE, et al. Efficacy of exercise for
menopausal symptoms. a randomized controlled trial. Menopause
2014;21:330–8

42. Daley A, Stokes-Lampard H, Thomas A, et al. Exercise for vaso-
motor menopausal symptoms. Cochrane Database Syst Rev 2014;
(11):CD006108

43. Saensak S, Vutyavanich T, Somboonporn W, et al. Relaxation for
perimenopausal and postmenopausal symptoms. Cochrane
Database Syst Rev 2014;(7):CD008582

44. Franco OH, Chowdhury R, Troup J, et al. Use of plant-based thera-
pies and menopausal symptoms: a systematic review and meta-
analysis. JAMA 2016;315:2554–63

45. Sarri G, Davies M, Lumsden MA. Diagnosis and management of
menopause: summary of NICE guidance. BMJ 2015;351:h5746

6 R. A. SZABO ET AL.

https://www.nice.org.uk/guidance/ng23/chapter/Recommendations-for-research
https://www.nice.org.uk/guidance/ng23/chapter/Recommendations-for-research
https://www.nice.org.uk/guidance/cg80


46. Nonhormonal management of menopause-associated vasomotor
symptoms: 2015 position statement of The North American
Menopause Society. Menopause 2015;22:1155–72

47. Gold EB, Colvin A, Avis N, et al. Longitudinal analysis of the associ-
ation between vasomotor symptoms and race/ethnicity across the
menopausal transition: study of Women’s Health Across the
Nation. Am J Public Health 2006;96:1226–35

48. Barton DL, LaVasseur BI, Sloan JA, et al. Phase III, placebo-con-
trolled trial of three doses of citalopram for the treatment of hot
flashes: NCCTG trial N05C9. J Clin Oncol 2010;28:3278–83

49. Freeman EW, Guthrie KA, Caan B, et al. Efficacy of escitalopram for
hot flashes in healthy menopausal women: a randomized con-
trolled trial. JAMA 2011;305:267–74

50. Stearns V, Beebe KL, Iyengar M, et al. Paroxetine controlled release
in the treatment of menopausal hot flashes: a randomized con-
trolled trial. JAMA 2003;289:2827–34

51. Stearns V, Slack R, Greep N, et al. Paroxetine is an effective treat-
ment for hot flashes: results from a prospective randomized clin-
ical trial. JCO 2005;23:6919–30

52. Loprinzi CL, Kugler JW, Sloan JA, et al. Venlafaxine in management
of hot flashes in survivors of breast cancer: a randomised con-
trolled trial. Lancet 2000;356:2059–63

53. Archer DF, Seidman L, Constantine GD, et al. A double-blind, ran-
domly assigned, placebo-controlled study of desvenlafaxine effi-
cacy and safety for the treatment of vasomotor symptoms
associated with menopause. Am J Obstet Gynecol 2009;200:
172.e1–10

54. Johns C, Seav SM, Dominick SA, et al. Informing hot flash treat-
ment decisions for breast cancer survivors: a systematic review of
randomized trials comparing active interventions. Breast Cancer
Res Treat 2016;156:415–26

55. Hervik JB, Stub T. Adverse effects of non-hormonal pharmaco-
logical interventions in breast cancer survivors, suffering from hot
flashes: a systematic review and meta-analysis. Breast Cancer Res
Treat 2016;160:223–36

56. Loprinzi CL, Qin R, Baclueva EP, et al. Phase III, randomized, dou-
ble-blind, placebo-controlled evaluation of pregabalin for alleviat-
ing hot flashes, N07C1. JCO 2010;28:6417

57. Rada G, Capurro D, Pantoja T, et al. Non-hormonal interventions
for hot flushes in women with a history of breast cancer.
Cochrane Database Syst Rev. 2010;(9):CD004923

58. Drewe J, Bucher KA, Zahner C. A systematic review of non-hormo-
nal treatments of vasomotor symptoms in climacteric and cancer
patients. Springerplus 2015;4:65

59. Edwards D, Panay N. Treating vulvovaginal atrophy/genitourinary
syndrome of menopause: how important is vaginal lubricant and
moisturizer composition? Climacteric 2016;19:151–61

60. Andelloux M. Products for sexual lubrication: understanding and
addressing options with your patients. Nurs Womens Health 2011;
15:253–7

61. Hickey M, Marino JL, Braat S, et al. A randomized, double-blind,
crossover trial comparing a silicone- versus water-based lubricant
for sexual discomfort after breast cancer. Breast Cancer Res Treat
2016;158:79–90

62. Juraskova I, Jarvis S, Mok K, et al. The acceptability, feasibility, and
efficacy (phase I/II study) of the OVERcome (Olive Oil, Vaginal
Exercise, and MoisturizeR) intervention to improve dyspareunia
and alleviate sexual problems in women with breast cancer. J Sex
Med 2013;10:2549–58

63. Goetsch MF, Lim JY, Caughey AB. A practical solution for dyspar-
eunia in breast cancer survivors: a randomized controlled trial.
JCO 2015;33:3394–400

64. Song S, Budden A, Short A, et al. The evidence for laser treat-
ments to the vulvo-vagina: making sure we do not repeat past
mistakes. Obstet Gynecol Surv 2018;3:150

65. Hickey M, Emery LI, Gregson J, et al. The multidisciplinary man-
agement of menopausal symptoms after breast cancer: a unique
model of care. Menopause 2010;17:727–33

66. Hickey M, Saunders C, Partridge A, et al. Practical clinical guide-
lines for assessing and managing menopausal symptoms after
breast cancer. Ann Oncol 2008;19:1669–80

67. Cohen PA, Brennan A, Marino JL, et al. Managing menopausal
symptoms after breast cancer – A multidisciplinary approach.
Maturitas 2017;105:4–7

CLIMACTERIC 7


	Abstract
	Introduction
	Current global cancer burden and trends
	Mechanism for menopausal symptoms after cancer
	Management of menopausal symptoms
	Menopausal hormone therapy

	Compounded bioidentical hormone therapy
	Vaginal estrogens
	Non-hormonal therapies

	Non-pharmacological therapies for vasomotor symptoms
	Pharmacological therapies for vasomotor symptoms
	Non-hormonal therapies for vaginal dryness
	Managing menopausal symptoms after cancer using a multidisciplinary model of care
	Conclusion
	Potential conflict of interest
	Source of funding
	References


