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Plain language summary

This paper deals with the use of hormone replacement therapy (HRT) after the removal of. fallopian
tubes and ovaries to prevent ovarian cancer in premenopausal high risk women. Some'women have
an alteration in their genetic code, which makes them more likely to develop ovarianicancer.Twowell-
known genes which can carry an alteration are the BRCA1 and BRCA2 genes. Examplesiof other genes
associated with an increased risk of ovarian cancer include RAD51C,' RAD51D,BRIP1, PALB2 and Lynch
syndrome genes. Women with a strong family history of ‘@varian cancer and/or breast cancer, may
also be at increased risk of developing ovarian cancer. Women at increased risk can choose to have
an operation to remove the fallopian tubes andyovaries, which'isithe most effective way to prevent
ovarian cancer. This is done after a woman has completed her family. However, removal of ovaries
causes early menopause and leads to hot flushes,sweats; mood changes and bone thinning. It can
also cause memory problems and increases the risk'of heartydisease. It may reduce libido or impair
sexual function. Guidance on how to care fforiwomen following preventative surgery who are
experiencing early menopause is needed.

HRT is usually advisable for women up'te 51 years of age (average age of menopause for women in
the UK) who are undergoing earlymenopause and have not had breast cancer, to minimise the health
risks linked to early menopause. Forwomen with awomb, HRT should include estrogen coupled with
progestogen to protect against thickening of the lining of the womb (called endometrial hyperplasia).
For women without a womb, only estrogen. is given. Research suggests that, unlike in older women,
HRT for women in early menepause does not increase breast cancer risk, including in those who are
BRCA1 and BRCAZ2.carriers and have preventative surgery.

For women with a history)of ‘receptor-negative breast cancer, the gynaecologist will liaise with an
oncology doctorion a case-by=case basis to help to decide if HRT is safe to use. Women with a history
of estrogen receptor-positive breast cancer are not normally offered HRT. A range of other therapies
can be used if a woman,is uhable to take HRT. These include behavioural therapy and non-hormonal
medicines. However, these are less effective than HRT. Regular exercise, healthy lifestyle and avoiding
symptom triggers are also advised. Whether to undergo surgery to reduce risk or not and its timing
can be a complex decision-making process. Women need to be carefully counselled on the pros and
cons of both preventative surgery and HRT use so that they can make informed decisions and choices.

1. Introduction

Ovarian cancer is the commonest cause of death among gynaecological cancers.! Despite advances in
drug discovery and treatment strategies, long term survival rates have improved only marginally over
the last 30 years, with 10-year survival rates at around 30%. Ovarian cancer screening is unavailable
on the NHS. There are screening tools, such as Risk of Ovarian Cancer Algorithm (ROCA), which have
been developed for early diagnosis of ovarian cancer. The ROCA was evaluated in low risk women in

Version 5.1 lof21




53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

the UK Collaborative Trial of Ovarian Cancer Screening (UKCTOCS),% and in high risk women in the UK
Familial Ovarian Cancer Screening Study (UKFOCSS).2 In both studies a high proportion of women with
earlier stage disease were detected. However, long-term follow-up data from UKCTOCS did not show
a delayed mortality benefit and hence, screening is not currently recommended in general population
women.>*

In the absence of robust screening tools, preventative surgery is currently the key strategy to reduce
the risk of ovarian cancer. In women at increased risk of ovarian cancer (Appendix |), risk-reducing
salpingo-oophorectomy (RRSO) is the most effective method of prevention. Oophorectomy alone is
inadequate and clinically inappropriate for prevention. Given the evidence that the majority of high-
grade serous cancers arise from a fallopian tube, it is essential that both tubes and ovaries are
removed. In BRCA1/BRCA2 carriers,* RRSO has been found to be effective in significantly reducing
ovarian cancer risk and mortality (Appendix I). A 2—4% residual risk of primary peritoneal cancer
remains post RRSO in BRCA1/BRCA2 carriers,® but only a few cases have been reportediin those with
Lynch syndrome. While earlier studies suggested premenopausal RRSO halves the risk'of breast cancer
in BRCA1/BRCA2 women,® more recent reports showed no such reduction.” RRS@ is associated with
high satisfaction rates of over 85%, reduced cancer worry and lower perceived cancer risk.®
Premenopausal oophorectomy with premature loss of ovarian function is.however associated with
menopausal symptoms (vasomotor symptoms), poorer sexual function®® and, detrimental impact on
bone!®!! health. Data from low risk general population women show a negativesimpact on cardiac'?
and neurological health from oophorectomy, but corresponding /data from high risk women are
lacking.®'* These consequences predominantlyrocéur in women'who do not.take HRT. Potentially
lower survival has been reported in low riskawomen under 50 years of age who underwent
premenopausal oophorectomy and did not use HRT.****'HRT is indicated to relieve symptoms and
prevent/minimise any complications and adverse impact on long-term health.

2. Indications for RRSO

RRSO has been traditionally offered andishown to be both clinically effective and cost-effective in
BRCA1/BRCA2 carriers*,and in women with'Lynch syndrome (mismatch repair gene [MLH1, MSH2 or
MSH6] mutation carriers).*8 A concomitant hysterectomy is undertaken in those with Lynch syndrome
as they also have a 40-60% lifetime risk of endometrial cancer.' In the UK, given the historic restricted
access to genetic testinggRRSO has been offered to women from high risk families with an estimated
10% or more lifetime ovarianicancer risk who were unable to access gene testing.?’ However, there
has beenssignificantivariation in‘the family history based criteria used, with some identifying women
in the intermediate risk'category (around 7-10%) for RRSO.

RRSOhas been shownto be cost-effective at lifetime ovarian cancer risk thresholds of more than 4-
5%.222 RRS@ can therefore also be offered to women with moderate risk gene mutations including
RAD51C, RAD51D, and BRIP1 (5-13% lifetime ovarian cancer risk),?>2° as well as selected women with
a significant family history of ovarian cancer (e.g. one or two first-degree relatives with ovarian
cancer)?®?” who are at intermediate risk (5-10% lifetime risk).?®?° PALB2 was recently confirmed as a
moderate risk ovarian cancer gene, with some now supporting RRSO in these women, while others
citing limited evidence for this. RRSO can be considered for women with PALB2 mutations following a
non-directive counselling process taking into account additional risk and protective factors, and is
preferably carried out near/after menopause, see Appendix | for details. Family history should be
incorporated into the individualised risk assessment process for all women. In cases where ovarian
cancer risk assessment appears complex or difficult, it is important that advice from a specialist with
greater expertise like a clinical geneticist or gynaecologist/gynaecological oncologist with special
interest in genetic risk assessment or hereditary cancer risk management is sought.
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3. Timing of RRSO

RRSO decision making is a complex process, and timing needs to be individualised following informed
counselling of the pros and cons (Appendices Il and V), taking into account clinical factors and personal
preference. RRSO is usually offered once a family is complete. There are occasional exceptions when
women undergo IVF and have embryos stored prior to RRSO in order to complete their family later. In
women with early onset cancers in the family it may also be undertaken from up to 5 years before the
earliest recorded age of onset of ovarian cancer in the family. It is typically offered from 35-40 years
for BRCA1 carriers, 40—45 years for BRCA2 carriers, 40-50 years for RAD51C/RAD51D carriers, and
nearer/after menopause (>45-50 years) for PALB2 carriers. In BRIP1 carriers and mutation-negative,
intermediate risk women (5—-10% lifetime ovarian cancer risk) with a strong family*history, it may be
delayed until 45-50 years (Appendix 1).2%2° A significant number of women undergoing RRSO will end
up with premature iatrogenic menopause (with the average age of natural age of menopause being
51 years) requiring HRT. Clearly the issue of risk and age of surgery needs to be.individualised and
there must be informed discussion with women regarding the consequences|of iatregenic surgical
menopause, benefits of HRT, and its risks and limitations so that they can make an informed decision
(Appendix II). Women are best cared for in dedicated high risk clinics or by multidisciplinary teams
involving gynaecologists/gynae-oncologists with specific interest in¢care of women at,high risk, a
psychologist, and clinical nurse and menopause specialists. There should also be\links to clinical
genetics, breast and colorectal teams.

4. The role of hysterectomy

Routine concomitant hysterectomy is justified only in wemen with Lynch syndrome because of an
increased risk of endometrial cancer.’ It may be appropriateiin a small number of other women for
independent gynaecological indications, such @s fibroids'and adenomyosis.

Few studies have reported an increased risk of{serous, (subtype) endometrial cancer in BRCA1
carriers.3%3! This comprises a small propartiony(approximately 7%) of endometrial cancers,? with the
overall population-based lifetime risk for endometrial cancers being 2.4% in the UK and 2.9% in the
USA. Moreover, the number of reported serous endometrial cancer cases are small, confidence
intervals wide, and the absolute lifetimeirisk is low (around 3%), and total endometrial cancer risk is
not increased in BRCA1 carriers. Endometrial€ancer risk is not increased in BRCA2 carriers. Therefore,
more corroborating data and precision around endometrial cancer risk are needed before
hysterectomy in BRCA1 or BRCA2 carriers can be routinely advocated.

5. Impact of surgicalmenopauserand benefits of HRT after RRSO

latrogeniccménopause owing to RRSO can be associated with vasomotor symptoms, mood changes,
sleep disturbance, reduced libido, vaginal dryness, dyspareunia and poorer sexual functioning
compared withiwomen who retain their ovaries.® HRT use ameliorates all these symptoms. Despite
HRT, the reported symptoms, particularly for sexual dysfunction, remain above those who have not
undergone premenopausal oophorectomy.’ Specifically, sexual dysfunction following RRSO is
reported in up to 74% of women compared with general population levels of 40-45%.33

Studies in the general population have reported premenopausal oophorectomy (before natural
menopause) is associated with an increased risk of heart disease,*? and up to 3% absolute increase in
mortality from heart disease in low risk women who have had early surgical menopause and did not
take HRT.1? An increased risk of stroke has also been reported in low risk women,'*3* however, these
data were not statistically significant. Other reported potential negative consequences in low risk
women include increased incidence of neurocognitive impairment, dementia and parkinsonism.!>1¢
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Detrimental consequences have predominantly occurred in women who do not take HRT. Adequate
comparable data on cardiac and neurological consequences are lacking for high risk women.** RRSO
is associated with elevated bone turnover markers, an increased risk of osteopenia and osteoporosis,**
however, data on excess fracture risk are limited.> The impact of estrogen deficiency is related to the
duration of lack of estrogen and therefore earlier age at RRSO carries greater risk; this should be a
factor in decision making (Appendix Il).

HRT is indicated for symptom relief and to ameliorate the adverse long-term consequences of
premature menopause following RRSO.® There is evidence that HRT reduces the detrimental impact
on bone health (osteoporosis)?® and significantly improves quality-of-life¥’ in high risk women.*38 |n
low risk women it has been found to reduce ischaemic heart disease and associated cardiovascular
disease mortality,'> and neurological consequences following oophorectomy. A summary of benefits
and risks is given in Appendix Ill. Overall, data in high risk women are limited to short- and medium-
term outcomes. Further well-designed studies with long-term outcomes of RRSO.and HRT use in high
risk women are needed.

5.1. Initiation and duration of HRT

In women without previous history of breast cancer, and inithe absence of other. contraindications,
HRT can be offered after counselling to women at increasedovarian caneer risk undergoing early
surgical menopause (including BRCA carriefs)» (Appendix 11).“HRT is commenced immediately
postoperatively and is recommended until the.mean age of natural menopause (i.e. 51 years)*
provided there are no other contraindications.'®®® Thereafter, continuation, while not routinely
recommended for those at high risk of breast cancer, shouldienly be undertaken based on informed
discussion regarding the risks and benefits of/taking HRT after the age of natural menopause, taking
into account individual circumstances and medical histery.

5.2 Types of HRT

Estrogen-only HRT (E-HRT),should beiused in\women undergoing hysterectomy in addition to RRSO.
For those with an intact uterus, estrogeniis combined with a progestogen (E+P-HRT) to protect against
endometrial hyperplasiafeancer: Progestogens can be given cyclically to induce regular withdrawal
bleeds, or continuously.in a bleed-free formulation. Several systemic HRT preparations are available
with different combinations, strengths and routes of administration. In some women additional
topicakestrogermay berequired toitreat urogenital atrophy.*°

Estrogens can be delivered orally or transdermally (subcutaneous implants are no longer distributed
in the UK). Transdermal estrogens have a lower risk of venous thromboembolism (VTE), stroke and
myocardial infarction than oral preparations.*! Vaginal estrogen is not associated with an increased
risk of endometrial hyperplasia.*®?

Progestogens can be delivered orally, transdermally, or directly in the uterus (progestogen-releasing
intrauterine system). The latter is associated with fewer adverse effects than systemic progestogen
(Appendix IV).** Oral micronised progesterone may have a better risk profile than synthetic
progestogens.*?

Tibolone is a synthetic steroid with estrogenic, progestogenic and androgenic activity. It can be used

as continuous combined HRT to treat vasomotor, psychological and libido symptoms following surgical
menopause, while conserving bone mass and reducing the risk of vertebral fractures.*

Version 5.1 4 0of 21



206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256

5.3 Androgen therapy

Premenopausal oophorectomy reduces free androgen index levels by 50%. Testosterone replacement
may benefit women experiencing low energy levels and reduced libido despite adequate estrogen
replacement.* Transdermal testosterone improves sexual activity, orgasms, desire, and positively
impacts Personal Distress Scale scores in women affected by hypoactive sexual dysfunction following
natural/surgical premature menopause, irrespective of E+P-HRT.*® Short-term data confirm safety of
transdermal testosterone, although some androgenic adverse effects (acne and hair growth) are
reported.*® However, data specific to high risk women are lacking and impact on breast cancer risk is
unknown. There are no licensed preparations for women in the UK, so treatment should be in
specialist care settings, with access to hormone assays and monitoring of adverse effects. Off-license
preparations of testosterone include gels and subcutaneous implants; use should be evaluated after
3—6 months and usually limited to 24 months.*’

5.4 Adverse effects of HRT

Adverse effects are listed in Appendix IV. These may ameliorate over time, oriby changingthe type,
route of administration or dose of HRT. Persistent irregular vaginal bleeding after.6 months requires
investigation.

5.5 HRT and breast cancer

A number of observational studies have evaluated HRT use ‘in, BRCA1/BRCA2 carriers after
premenopausal RRSO. The mean duration of use reportedivaries from 3.6—7.6 years (range 0.6-24.4
years in the largest study). Short-term HRT followinghRRSO"in BRCA1/BRCA2 carriers has not been
shown to increase breast cancer risk or negate anyypotential protective effect on subsequent breast
cancer risk (Appendix V).1* 374853 Hence, HRT.up to 51 years'of age is recommended post RRSO in the
absence of any contraindication:** Inllew risk general population women, E+P-HRT*? is associated with
increased breast cancer risk, with a recent meta-analysis/suggesting risks may also be increased with
E-HRT although risk levels are much lower thanyE+P-HRT.>* Limited data in BRCA carriers have not
shown a significant difference in breast cancer riskiwith E-alone or E+P preparations (compared to
non-users), but additional long-term data and larger well-designed studies addressing this issue are
needed to corroborate this.*® Inllow risk women E-alone HRT has a better risk profile than E+P-HRT.
More data in high risk BRCA'women, are needed. Although specific data on natural progesterone are
lacking in, BRCA1/BRCA2 high risk women, a favourable risk profile is reported in low risk general
population women.>® Safety data toicontinue HRT beyond the age of 51 years in high-risk women are
lacking and this is‘not curtentlyaroutinely recommended. Any decision to continue HRT should be
based'on a clinical discussion ef pros and cons involving the woman and a menopause specialist or
gynaecologist experienced,in caring for high risk women. However, some women at increased risk of
ovarian cancer may notbe at increased risk of breast cancer, such as BRIP1 carriers or Lynch syndrome
women. HRT use beyond 51 years in these women may be governed by the same principles as women
at population-based risk.

For women with a personal history of breast cancer, HRT is usually contraindicated because of
estrogen receptor positive status. About 24-30% of BRCA1-associated breast cancers and 65-79% of
BRCA2-associated breast cancers are estrogen receptor-positive.’® In women with triple-negative
breast cancer, HRT can be considered for short-term use on an individual basis, particularly in those
with good prognosis. It can also be considered in long term survivors who have undergone bilateral
mastectomy as may happen in some BRCA carriers who develop breast cancer. Any decision about
HRT use should be multidiscliplinary involving the woman, a breast oncologist and a menopause
specialist or gynaecologist experienced in caring for high risk women. For breast cancer patients with
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vaginal/urogenital symptomatology alone, non-hormonal approaches, such as lubricants and
moisturisers, are the first line options. Ospemifene, a newer selective estrogen receptor modulator
with an estrogen-like effect in the vagina may potentially be beneficial for symptomatic vulvar and
vaginal atrophy (VVA). However, adequate data in women with breast cancer are lacking, with use in
one small study®’ restricted to women with a history of breast cancer 10 years and more prior to
enrolment. Consequently, it is not recommended for use in this group of women presently.
Intravaginal administration of dehydroepiandrosterone (DHEA) has also been shown to be clinically
effective for the symptoms of VVA however its use is not yet recommended in women with past
history of breast cancer, because of insufficient safety data. If non-hormonal options are not effective
and symptoms are debilitating, short-term topical estrogen at the lowest effective vaginal dose may
be considered following specialist advice (including for estrogen receptor-positive breast cancer with
a good prognosis).>®>° Professional bodies have suggested that vaginal estrogen should be given with
tamoxifen and not aromatase inhibitors.>>%¢! The effect of any systemic estrogen absorption may be
counteracted by tamoxifen’s mode of action at the receptor level in breast tissue.. The evidence base
for this is limited. If switching adjuvant therapy is considered, this should involve the breast oncologist
with a menopause specialist to consider potential differences in breast cancer recurrence ratesas well
as symptom control. HRT should be used/prescribed following clinical advice tominimize any\potential
for misinterpretation of recommendations by lay readers.

5.6 Other risks associated with use of HRT
Endometrial cancer

Although overall risk of endometrial cancer is not increased post RRSO, specific data on endometrial
cancer risk with HRT use in BRCA carriers or women athigh riskiof ovarian cancer are lacking. However,
good quality data are available from low risk women.®> Consistent with advice for those at low risk,
only combined regimens should be used infwomen with a uterus. In healthy postmenopausal women,
continuous combined HRT is ‘associated with “a, slightly lower risk of endometrial
hyperplasia/carcinoma than cyclical regimens.*

Venous thromboembolism (VTE) andstroke

Oral HRT is associatedwith increased VTEisk, especially during the first year of treatment, and
appears to be higher with E+P-HRT than E-HRT. The VTE risk with standard therapeutic doses of
transdermal HRT gisssimilar to baseline population risk.%> Transdermal HRT should be considered
instead,of oral preparations for women at increased risk of VTE, including those with a body mass
index over 30kg/m?, Women may be commenced on transdermal HRT immediately postoperatively
and doynot require anticoagulation unless there are additional risk factors for VTE. In low risk women
with prematare ovarian insufficiency, the absolute risk of stroke is low,*? and nor is it significantly
increased following surgical menopause.*** Data specific to high risk women undergoing RRSO are
lacking.

5.7 Contraindications to HRT after RRSO

There are few contraindications aside from history of breast cancer and personal history of
VTE/thrombophilia. However, the latter can be considered for transdermal HRT after discussion of the
benefits versus risks and input from haematology specialists on a case-by-case basis. HRT should not

be offered if there is undiagnosed abnormal vaginal bleeding, suspected or active endometrial cancer.

5.8 Monitoring HRT
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After starting HRT, it is advisable to review therapy after 3 months and annually thereafter. While
routine tests may not be necessary, investigations should be prompted by specific symptoms or
concerns, for example unexpected bleeding. Serum hormone levels are generally not helpful in making
treatment decisions. It is important to evaluate and advise on cardiovascular risk factors. Assessment
of osteoporosis risk should be carried out. Dual energy X-ray absorptiometry (DEXA) scanning for bone
mineral density (BMD) should be considered 1-2 years after RRSO, especially if there are additional
risk factors for poor bone health. If BMD is normal and HRT has been prescribed, the value of a repeat
DEXA scan is low.* Women with known osteoporosis, a strong family history, or those at increased
risk due to the use of aromatase inhibitors for breast cancer should have initial and periodic (every 2—
5 years) DEXA scans.®® It is not necessary to routinely monitor endometrial thickness while using
topical or systemic HRT.

Maintaining HRT compliance is necessary to minimise the detrimental consequences of premature
menopause. Poor compliance rates varying from 25-60% have been reported following RRSO in BRCA
carriers in some studies,** with higher uptake rates of approximately 74% reported in.women cared
for in specialist centres.®® Good communication with the general practitioner, and informing women
regarding the benefits and risks of HRT is essential to help to maintain compliance.

6. Alternatives to HRT

Women with contraindications to HRT and those who decline HRT “may consider alternative
pharmacological, non-pharmacological and complementary treatments for symptoms of menopause.
However, overall evidence for such treatmentsiis limited and they 'do not address long-term health
risks after RRSO.

Three RCTs have demonstrated that cognitive behavioural therapy (CBT) is helpful after natural
menopause® and following treatment for breast cancer.® 8 Vasomotor symptoms were rendered
more tolerable and less intrusive. Both CBT and exercise were effective in diminishing endocrine and
urinary symptoms, but only CBT reduced the burden_of ‘hot flushes and night sweats, and also
increased sexual activity.®” CBT may also alleviate low mood or anxiety associated with surgical
menopause.®® CBT delivered as groupitherapy® or self-administered are equally effective,®® with data
supporting an internet based.approach)’’ While specific trials in RRSO populations are absent, the
parallel with cancer-induced menopause ‘makes it reasonable to apply this modality to surgically-
induced menopause on clinical grounds and symptom similarity.

Although RRSO-specific'data‘are limited, psychosexual interventions post gynaecological cancer have
been effectiveyusing, CBT, psychoeducation and mindfulness. A small study of similarly structured
interventions in 39. women following RRSO showed significant improvements in sexual desire, arousal
and satisfaction.”*

Most pharmacological trials are small studies of short duration. Pharmacological options include
selective serotoninyreuptake inhibitors (SSRIs), selective noradrenaline reuptake inhibitors (SNRIs),
clonidine, gabapentin and beta-blockers. There is little evidence regarding efficacy and safety of these
medications for treatment of menopausal symptoms in young women with surgically-induced
menopause. Overall, studies have demonstrated that venlafaxine 37.5 mg titrated up to 150 mg/day,
paroxetine 10 mg/day or citalopram 10-30 mg/day are the most effective agents. Clonidine 100
micrograms/day provided significant reduction in the numbers of hot flushes and improved quality-
of-life compared with placebo in women with breast cancer, but may have unacceptable adverse
effects.”?
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Vaginal lubricants and moisturisers can relieve vaginal dryness during intercourse but do not have
systemic effects.”®> Some evidence suggests phytoestrogens (e.g. isoflavones, black cohosh) may
relieve vasomotor symptoms, but data on safety and survival benefits in breast cancer patients are
inconsistent. Phytoestrogens are not recommended for breast cancer survivors.

7. Lifestyle advice

To address the risk of bone demineralisation and improve cardiovascular health following RRSO,
women are advised to maintain a healthy lifestyle, undertake weight-bearing exercise, avoid smoking
and excessive alcohol intake, and maintain normal body weight (corresponding to a body mass index
18.5-24.9 kg/m?). Exercise may achieve clinically important preservation of (bone health among
premenopausal women with early breast cancer.”*’> Dietary calcium and vitamin D3,supplementation
may be required, particularly in women with inadequate vitamin D status and/or calcium intake.
Supplementation to achieve a total intake of 1200 mg/day of calcium and 600-1000 1U/day of vitamin
D3 has been recommended.>® Bisphosphonates are effective in treating osteoparosis, but should only
be considered with advice from an osteoporosis specialist.®

Women who are more active have fewer menopausal symptoms.’® Symptomatic women.are advised
to undertake regular aerobic exercise, such as swimming.or running (the latter being weight bearing
has the added benefit of improving bone mineralisation),”® lose \weight if applicable, and ensure
adequate sleep to improve subjective cognitive symptoms. Other general, lifestyle advice includes
wearing lighter clothing, sleeping in a cooler room,fand_avoiding possible symptom triggers such as
spicy foods, caffeine, smoking and alcohol.”’

8. Opinion

e Inthe UK, RRSO has previously been offered to women with a high estimated lifetime risk (10% or
more) of ovarian cancer. RRSO'isithe most effective method of preventing ovarian cancer, and is
cost-effective in women at 4-5% or-greater lifetime.ovarian cancer risk. With increasing genetic
testing, identification of moderate risk gene mutations, and ability to estimate risk based on family
history and other riskfactors, there is now an emerging and expanding role for RRSO in women at
intermediate risk (5-10%lifetime risk) of ovarian cancer.

e With increasing uptake,of RRSO for prevention of ovarian cancer, more women will be exposed to
the long-term consequences of premature surgical menopause.

e If noticontraindicated, it/is important following premenopausal oophorectomy that HRT is offered
until the ageof natural menopause.

o dtis essential that women receive evidence-based information and multidisciplinary input, with
advice on HRT;, symptom management, specialist counselling and sustained support to deal with
variousphysical, .emotional and long-term health consequences.

e Family history should be incorporated into the individualised risk assessment process for all
women.

e In cases where'ovarian cancer risk assessment appears complex or difficult, it is important that
advice from a specialist with greater expertise like a clinical geneticist or
gynaecologist/gynaecological oncologist with special interest in genetic risk assessment or
hereditary cancer risk management is sought.

e Further research is required to guide the most appropriate form of HRT in high risk young women.

References

1. Cancer Research UK [http://www.cancerresearchuk.org/health-professional/cancer-
statistics/statistics-by-cancer-type/ovarian-cancer]. Accessed 11 May 2021.

Version 5.1 8 of 21



409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jacobs 1), Menon U, Ryan A, Gentry-Maharaj A, Burnell M, Kalsi JK, et al. Ovarian cancer screening
and mortality in the UK Collaborative Trial of Ovarian Cancer Screening (UKCTOCS): a randomised
controlled trial. Lancet 2015;387:945-56.

Rosenthal AN, Fraser LSM, Philpott S, Manchada R, Burnell M, Badman P, et al. Evidence of stage
shift in women diagnosed with ovarian cancer during phase Il of the United Kingdom familial
ovarian cancer screening study. J Clin Oncol 2017;35:1411-20.

Kuchenbaecker KB, Hopper JL, Barnes DR, Phillipa KA, Mooji TM, Roos-Blom MJ, et al. Risks of
breast, ovarian, and contralateral breast cancer for BRCA1 and BRCA2 mutation carriers. JAMA
2017;317:2402-16.

Finch AP, Lubinski J, Moller P, Singer CF, Karlan B, Senter L, et al. Impact of oophorectomy on
cancer incidence and mortality in women with a BRCA1 or BRCA2 mutation. J Clin Oncol
2014;32:1547-53.

Chai X, Domchek S, Kauff N, Rebbeck T, Chen J. RE: Breast cancer risk after salpingo-
oophorectomy in healthy BRCA1/2 mutation carriers: revisiting the evidence.for riskireduction. J
Natl Cancer Instit 2015;107:pii:djv217.

Heemskerk-Gerritsen BA, Seynaeve C, van Asperen CJ, Ausems MG, Collee JM, van Doorn'HC, et
al. Breast cancer risk after salpingo-oophorectomy in healthy BRCA1/2 mutation) carriers:
revisiting the evidence for risk reduction. J Natl Cancer Instit 2015;107:pii:djv033:

Madalinska JB, Hollenstein J, Bleiker E, van BeurdendM, Valdimarsdottir,HB, Massuger LF, et al.
Quality-of-life effects of prophylactic salpingo-oophorectomy versus gynecologic screening
among women at increased risk of hereditary ovarian caneer. J Clin Oncol 2005;23:6890-8.
Madalinska JB, van Beurden M, Bleiker EM, Valdimarsdottir HB, Hollenstein J, Massuger LF, et al.
The impact of hormone replacement therapy on menopausal symptoms in younger high-risk
women after prophylactic salpingo-oophorectomy. J'Clin Oncol 2006;24:3576-82.

Fakkert IE, Teixeira N, Abma EM, Slart R, Mourits M, de Beck GH, et al. Bone mineral density and
fractures after surgical menopause: systematicreview and meta-analysis. BJOG 2017;124:1525—-
35.

Garcia C, Lyon L, Conell C, LittelIRD, Powell CB, et al. Osteoporosis risk and management in BRCA1
and BRCA2 carriers who. undergo risk-reducing salpingo-oophorectomy. Gynecol Oncol
2015;138:723-6.

Parker WH, Feskanich\D, BroderMS, Chang E, Shoupe D, Farquhar CM, et al. Long-term mortality
associated with oophorectomy compared with ovarian conservation in the nurses' health study.
Obstet Gynecol 2013;121:709-16.

Rocca WA, BowerJH, Maraganore DM, Ahlskog JE, Grossardt BR, de Andrade M, et al. Increased
riskeof cognitive, impaifment oridementia in women who underwent oophorectomy before
menopauséyNeurology 2007;69:1074-83.

Gaba F,"Manchanda R. Systématic review of acceptability, cardiovascular, neurological, bone
health and "HRT outcomes following risk reducing surgery in BRCA carriers. Best Pract Res Clin
Obstet.Gynaecol. 2020 May;65:46-65.

Rocca WA, Grossardt BR, de Andrade M, Malkasian GD, Melton LJ 3", et al. Survival patterns after
oophorectomy in premenopausal women: a population-based cohort study. Lancet Oncol
2006;7:821-8:

Rocca WA, Gazzuola Rocca L, Smith CY, Grossardt BR, Faubion SS, Shuster LT, et al. Loss of ovarian
hormones and accelerated somatic and mental aging. Physiology 2018; 33:374-383.

Grann VR, Patel PR, Jacobson JS, Warner E, Heitjan DF, Ashby-Thompson M, et al. Comparative
effectiveness of screening and prevention strategies among BRCA1/2-affected mutation carriers.
Breast Cancer Res Treat 2011;125:837-47.

Kwon JS, Sun CC, Peterson SK, White KG, Daniels MS, Boyd-Rogers SG, et al. Cost-effectiveness
analysis of prevention strategies for gynecologic cancers in Lynch syndrome. Cancer
2008;113:326-35.

Barrow E, Hill J, Evans DG. Cancer risk in Lynch syndrome. Fam Cancer 2013;12:229-40.

Version 5.1 9of 21



460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Manchanda R, Abdelraheim A, Johnson M, Rosenthan AN, Benjamin E, Brunell C, et al. Outcome
of risk-reducing salpingo-oophorectomy in BRCA carriers and women of unknown mutation
status. BJOG 2011;118:814-24.

Manchanda R, Legood R, Antoniou AC, Gordeev VS, Menon U. Specifying the ovarian cancer risk
threshold of ‘'premenopausal risk-reducing salpingo-oophorectomy' for ovarian cancer
prevention: a cost-effectiveness analysis. J Med Genet 2016;53:591-9.

Manchanda R, Legood R, Pearce L, Menon U. Defining the risk threshold for risk reducing
salpingo-oophorectomy for ovarian cancer prevention in low risk postmenopausal women.
Gynecol Oncol 2015;139:487-94.

Yang X, Song H, Leslie G, Engel C, Hahnen E, Auber B, et al. Ovarian and breast cancer risks
associated with pathogenic variants in RAD51C and RAD51D. J Natl Cancerilnst 2020;112:1242—
50.

Ramus SJ, Song H, Dicks E, Tyrer JP, Rosenthal AN, Intermaggio MP, et al. Germline mutations in
the BRIP1, BARD1, PALB2, and NBN genes in women with ovarian cancer../ NathCancer Inst
2015;107:djv214.

Yang X, Leslie G, Doroszuk A, Schneider S, Allen J, Decker B, et al. Cancer risks associated with
germline PALB2 pathogenic variants: An international study of 524 families. J ‘Clin Oncol
2020;38:674-85.

Jervis S, Song H, Lee A, Dicks E, Tyrer J, Harrington Py et al.xOvatian cancer familial relative risks
by tumour subtypes and by known ovarian cancer genetic susceptibility variants. / Med Genet
2014;51:108-13.

Sutcliffe S, Pharoah PD, Easton DF, Ponder BA: Ovarian and breast cancer risks to women in
families with two or more cases of ovarian‘cancer. Int J Cancer 2000;87:110-7.

Manchanda R, Legood R, Antoniou AC, Pearce L, Menon U. Commentary on changing the risk
threshold for surgical prevention of ovarian cancer. BJOG,2017;125:541-4.

Manchanda R, Menon U. Setting the Threshold forSurgicaliPrevention in Women at Increased
Risk of Ovarian Cancer. Int J Gynecol Cancer 2018;28:34~42

Saule C, Mouret-Fourme<E, Briaux A, Becette V, Rouzier R, Houdayer C, et al. Risk of serous
endometrial carcinoma inwomen with pathogenic BRCA1/2 variant after risk-reducing salpingo-
oophorectomy. J Nat/ Cancerinst 2018;110:213-5.

Shu CA, Pike MC, Jotwani AR, Friebel TM, Soslow RA, Levine DA, et al. Uterine cancer after risk-
reducing salpingo-oophorectomy without hysterectomy in women with BRCA mutations. JAMA
Oncol 2016;2:1434<40.

Ueda SM, Kapp DS, Cheung MK, Shin JY, Osann K, Husain A, et al. Trends in demographic and
clinical characteristics in women diagnosed with corpus cancer and their potential impact on the
increasing Aiumber.of deaths./Am J Obstet Gynecol 2008;198:218 el1—6.

Tucker PE; Bulsara MK Salfinger SG, Tan JJ, Green H, Cohen PA. Prevalence of sexual dysfunction
after risk-reducingysalpingo-oophorectomy. Gynecol Oncol 2016;140:95-100.

Parker WH, Broder MS, Chang E, Feskanich D, Farquhar C, Liu Z, et al. Ovarian conservation at the
time of hysterectomy and long-term health outcomes in the nurses' health study. Obstet Gynecol
2009;113:2027-37.

Fakkert IE, Abma EM, Westrik 1G, Lefrandt JD, Wolffenbuttel BH, Oosterwijk JC, et al. Bone
mineral density and fractures after risk-reducing salpingo-oophorectomy in women at increased
risk for breast and ovarian cancer. Eur J Cancer 2015;51:400-8.

Crofton PM, Evans N, Bath LE, Warner P, Whitehead TJ, Critchley HO, et al. Physiological versus
standard sex steroid replacement in young women with premature ovarian failure: effects on
bone mass acquisition and turnover. Clin Endocrinol (Oxf) 2010;73:707-14.

Siyam T, Ross S, Campbell S, Eurich DT, Yuksel N. The effect of hormone therapy on quality of life
and breast cancer risk after risk-reducing salpingo-oophorectomy: a systematic review. BMC
Womens Health 2017;17:22.

Version 5.1 10 of 21



510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

Vermeulen RFM, Korse CM, Kenter GG, Brood-van Zanten MMA, Beurden MV. Safety of hormone
replacement therapy following risk-reducing salpingo-oophorectomy: systematic review of
literature and guidelines. Climacteric 2019;22:352-60.

National Institute for Health and Care Excellence. Familial breast cancer: classification, care and
managing breast cancer and related risks in people with a family history of breast cancer. NICE
clinical guideline [CG164]. London: NICE; 2017.

Suckling J, Lethaby A, Kennedy R. Local oestrogen for vaginal atrophy in postmenopausal women.
Cochrane Database Syst Rev 2006;(4):CD001500.

Goodman MP. Are all estrogens created equal? A review of oral vs. transdermal therapy. J
Womens Health (Larchmt) 2012;21:161-9.

Webber L, Anderson R, Davies M, Janse F, Vermeulen N. HRT for women with premature ovarian
insufficiency: a comprehensive review. Hum Reprod Open 2017;2017:hox007.

Pirimoglu ZM, Ozyapi AG, Kars B, Buyukbayrak EE, Solak Y, Karsidag AY . Comparingthe effects of
intrauterine progestin system and oral progestin on health-related quality of life and\Kupperman
index in hormone replacement therapy. J Obstet Gynaecol Res 2011;37:1376—81.
Castelo-Branco C, Vicente JJ, Figueras F, Sanjuan A, Martinez de Osaba MJ, Casals E)et al.
Comparative effects of estrogens plus androgens and tibolone on bone, lipid pattern and
sexuality in postmenopausal women. Maturitas 2000;34:161-8.

Davis SR, van der Mooren MJ, van Lunsen RH, LopesP, Ribot C, Rees M. Efficacy. and safety of a
testosterone patch for the treatment of hypoactive sexual ‘desire disorder in surgically
menopausal women: a randomized, placebo-controlled trial. Menopause 2006;13:387-96.
Achilli C, Pundir J, Ramanathan P, Sabatini €, Hamoda H, Panay N.“Efficacy and safety of
transdermal testosterone in postmenopausal women with hypoactive sexual desire disorder: a
systematic review and meta-analysis. Fertil Steril 2017;107:475-82.e15.

Panay N. Testosterone replacement in menopause. Toals for Clinicians. UK: British Menopause
Society; 2019. [https://thebmis.orgiuk/publicatians/tools-for-clinicians/testosterone-
replacement-in-menopause/]. Accessed.11 May 2021.

Rebbeck TR, Friebel T, Wagner'T, Lynch HT, GarberJE, Daly MB. Effect of short-term hormone
replacement therapy on breast cancer risk reduction after bilateral prophylactic oophorectomy
in BRCA1 and BRGA2 mutation, carriersiathe PROSE Study Group. J Clin Oncol 2005;23:7804-10.
Kotsopoulos J, Huzarski T, Gronwald J, Moller P;Lynch HT, Neuhausen SL. Hormone replacement
therapy after menopause and risk of breast cancer in BRCA1 mutation carriers: a case-control
study. Breast CanceriRes Treat 2016;155:365-73.

Eisen A, Lubinski J, Gronwald J,;Moller P, Lynch HT, Klijn J. Hormone therapy and the risk of breast
cancer in BREAL mutation carriers. J Nat/ Cancer Inst 2008;100:1361-7.

Guidozzi F.‘'Hormone therapyafter prophylactic risk-reducing bilateral salpingo-oophorectomy in
women who have BRCA gene mutation. Climacteric 2016;19:419-22.

Domchek S, Kaunitz AM. Use of systemic hormone therapy in BRCA mutation carriers.
Menopause 2026;23:1026-7.

Kotsopoulos J, Gronwald J, Karlan BY, Huzarski T, Tung N, Moller P, et al. Hormone replacement
therapy after oophorectomy and breast cancer risk among BRCA1 mutation carriers. JAMA Oncol
2018;4:1059-65.

Collaborative Group on Hormonal Factors in Breast, C. Type and timing of menopausal hormone
therapy and breast cancer risk: individual participant meta-analysis of the worldwide
epidemiological evidence. Lancet 2019;394:1159-68.

Asi N, Mohammed K, Haydour Q, Gionfriddo MR, Vargas OLM, Prokop LJ. Progesterone vs.
synthetic progestins and the risk of breast cancer: a systematic review and meta-analysis. Syst
Rev 2016;5:121.

Foulkes WD, Metcalfe K, Sun P, Hanna WM, Lynch HT, Ghadirian P. Estrogen receptor status in
BRCA1- and BRCA2-related breast cancer: the influence of age, grade, and histological type. Clin
Cancer Res 2004;10:2029-34.

Version 5.1 11 of 21



561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Bruyniks N, Del Pup L, Biglia N. Safety and efficacy of ospemifene in women with a history of
breast cancer. J Gynecol Women’s Health 2019;13:555871.

Farrell R; American College of Obstetricians and Gynecologists’ Committee on Gynecologic
Practice. ACOG Committee Opinion No. 659: The use of vaginal estrogen in women with a history
of estrogen-dependent breast cancer. Obstet Gynecol 2016;127:e93—-6.

Runowicz CD, Leach CR, Henry NL, Henry KS, Mackey HT, Cowens-Alvarado RL. American Cancer
Society/American Society of Clinical Oncology Breast Cancer Survivorship Care Guideline. J Clin
Oncol 2016;34:611-35.

British Menopause Society Consensus statement. Benefits and risks of HRT before and after a
breast cancer diagnosis. November 2020 [https://thebms.org.uk/publications/consensus-
statements/risks-and-benefits-of-hrt-before-and-after-a-breast-cancer-diagnosis/]. Accessed 11
May 2021.

Crean-Tate KK, Faubion SS, Pederson HJ, Vencill JA, Batur P. Management_of genitourinary
syndrome of menopause in female cancer patients: a focus on vaginal hormonal therapy. Am J
Obstet Gynecol 2020;222:103-13.

Marjoribanks J, Farquhar C, Roberts H, Lethaby A, Lee J. Long-term hormone therapy for
perimenopausal and postmenopausal women. Cochrane Database Syst Rev.2017;(1):CD004143.
Renoux C, Dell'aniello S, Garbe E, Suissa S. Transdermal and oralthormone replacement therapy
and the risk of stroke: a nested case-control study. BMJ2010;340:c2519:

European Society of Human Reproduction and Embryology. Management./of women with
premature ovarian insufficiency. ESHRE Guidelines. “Grimbergen,» Belgium: ESHRE; 2015
[https://www.eshre.eu/Guidelines-and-Légal/Guidelines/Mahagement-afspremature-ovarian-
insufficiency.aspx]. Accessed 11 May 2021

Gaba F, Blyuss O, Chandrasekaran D, Osman M, Goyal S, Gan C, et al. Attitudes towards risk-
reducing early salpingectomy with delayed oophorectomy for ovarian cancer prevention: a
cohort study. BJOG 2021;128:714-26.

Ayers B, Smith M, Hellier J, Mann E, Hunter MS. Effectiveness of group and self-help cognitive
behavior therapy in reducing problematic menopausal hot flushes and night sweats (MENOS 2):
a randomized controlled trial. Menopause 2012;19:749-59.

Duijts SF, van Beurden M, Oldenburg HS, Hunter MS, Kieffer JM, Stuiver MM. Efficacy of cognitive
behavioral therapy and physical'exercise'in alleviating treatment-induced menopausal symptoms
in patients with breast cancer: results of a randomized, controlled, multicenter trial. J Clin Oncol
2012;30:4124-33,

Mann E, Smith MJ, Hellier J,»Balabanovic JA, Hamed H, Grunfeld EA. Cognitive behavioural
treatment forrwomen who have menopausal symptoms after breast cancer treatment (MENOS
1):.a randomised controlled trial. Lancet Oncol 2012;13:309-18.

Hunter ‘M, Smith M;, British Menopause Society. Cognitive behaviour therapy (CBT) for
menopausalysymptoms:iinformation for GPs and health professionals. Post Reprod Health
2017;23:83-4.

Atema'V, van Leeuwen M, Kieffer JM, Oldenburg HSA, van Beurden M, Gerritsma MA, et al.
Efficacy ofiInternet-Based Cognitive Behavioral Therapy for Treatment-Induced Menopausal
Symptoms in)Breast Cancer Survivors: Results of a Randomized Controlled Trial. J Clin Oncol
2019;37:809-22.

Bober SL, Recklitis CJ, Bakan J, Garber JE, Patenaude AF. Addressing sexual dysfunction after risk-
reducing salpingo-oophorectomy: effects of a brief, psychosexual intervention. J Sex Med
2015;12:189-97.

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

Royal College of Obstetricians and Gynaecologists. Alternatives to HRT for the Management of
Symptoms of the Menopause. Scientific Impact Paper No. 6. London: RCOG; 2010.

Version 5.1 12 of 21



612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Fornusek CP, Kilbreath SL. Exercise for improving bone health in women treated for stages I-lll
breast cancer: a systematic review and meta-analyses. J Cancer Surviv 2017;11:525-41.

Zhao R, Zhang M, Zhang Q. The Effectiveness of Combined Exercise Interventions for Preventing
Postmenopausal Bone Loss: A Systematic Review and Meta-analysis. J Orthop Sports Phys Ther
2017;47:241-51.

Lindh-Astrand L, Nedstrand E, Wyon Y, Hammar M. Vasomotor symptoms and quality of life in
previously sedentary postmenopausal women randomised to physical activity or estrogen
therapy. Maturitas 2004;48:97-105.

Greendale GA, Gold EB. Lifestyle factors: are they related to vasomotor symptoms and do they
modify the effectiveness or side effects of hormone therapy? Am J Med 2005;118 Suppl 12B:148—
54.

Mgller P. Prospective Lynch Syndrome Database (PLSD) — cumulative risk‘for cancer by age,
genetic variant, and gender [http://www.|scarisk.org]. Accessed 11 May 2021.

Crosbie EJ, Ryan NAJ, Arends MJ, Bosse T, Burn J, Cornes JM, et al. The ManchesterInternational
Consensus Group recommendations for the management of gynecological cancersyin Lynch
syndrome. Genet Med 2019;21:2390-400.

Mgller P, Seppéla TT, Bernstein |, Holinski-Feder E, Sala P, Gareth Evans Djet al. Cancer risk and
survival in path_MMR carriers by gene and gender up to 75 yéars of age: a report from the
Prospective Lynch Syndrome Database. Gut 2018;67:1306=16.

Kauff ND, Mitra N, Robson ME, Hurley KE, Chuai S, Galdfrank D, etal. Riskief ovarian cancer in
BRCA1 and BRCA2 mutation-negative hereditary breast,cancer families. J Nat/ Cancer Inst
2005;97:1382-4.

Ingham SL, Warwick J, Buchan I, Sahin S, O'Hara C, Moran A, etial. Ovarian cancer among 8,005
women from a breast cancer family history clinic: no‘increased riskiof invasive ovarian cancer in
families testing negative for BRCA1 and BRCAZ2. J'Med Genet 2013;50:368-72.

Domchek SM, Friebel TM, Singer CF, Gareth Evans D,)Lynch HT, Isaacs C, et al. Association of risk-
reducing surgery in BRCA1 or BRCA2 mutation carriets with cancer risk and mortality. JAMA
2010;304:967-75.

Version 5.1 13 of 21



641
642

Appendix I: Ovarian cancer risk and risk reduction from RRSO

Criteria: Mutation
based

Breast cancer risk
(95% Cl)

Ovarian cancer risk
(95% Cl)

Age for RRSO?

BRCA1* 72% (65-79%) 44% (36-53%) from 35-40 years®
BRCA2* 69% (61-77%) 17% (11-25%) from 40-45 years®
RAD51C* 21% (15-29%) 11% (6-21%) from 40-50 years®
RAD51D* 20% (14-28%) 13% (7-23%) from 40-50 years®
BRIP1%* No increase 5.8% (3.6-9.1%) > 45-50 years®
*PALB2% 53% (44-63%) ~5% (2—10%) 345-50 years®
Endometrial cancer risk Ovarian cancer risk Age for Hysterectomy

(95% ClI) (95% ClI) and RRSO?
MLH17880 37% (30.1-46.5%) 11% (7.4-19.7%) from35-40.years
MSH278-8 48.9% (40.2—60.7%) 17.4% (11.8-31.2%) from 35-40 years
MSHE"88 41.1% (28.6—61.5%) 10.8% (3.7-38.6%)

from 3540 years

**Criteria: FH based
and BRCA status
unknown

Ovarian cancer familial
relative risk

Ovarian cancer risk

One FDR with OC%*

~3(2.4,3.7)

~5.8% (4.7%, 7.2%)

Two OC case families?’

~4 (1.1, 10.4)

~7.7% (2.2%,18.9%)

Three or more OC case
families?’

~7.45 (2.0, 19.1)

~13.9% (3.9%, 31.9%)

**Criteria: FH based
and BRCA-negative

One FDR with OC < 50
years®®

~3.83(2.4, 6.1)

~7.4% (4.7%, 11.6%)

One FDR with serous
OCZG

~2.56 (1.8, 37)

~5% (3.6%, 7.2%)

Two OC familial cases®’

~3—4\(estimated)

~5.8-7.7%

Three or more OC
familial cases?’

~7 (estimated)

~13%

RRSO may be delayed
until 50 years of age
(can be influenced by
ages and distribution of
OC in the family)

Familial high risk BC
On|y81,82

<1

Likely population level
OC risk (~2%)

RRSO not recommended

Cancer risk reduction
with RRSO

Breast cancer risk
reduction

Ovarian cancer risk
reduction

Mortality reductionf

BRCA1, BRCA2

Earlier studies: 50%
reduction in primary BC
risk®

More recent studies:’
No reduction in primary
BC risk

Reduction in
premenopausal BC risk
in BRCA2

No reduction in
contralateral BC risk

80-96% OC risk
reduction®

2—-4% residual PPC risk in
BRCA carriers®

PPC post preventive
surgery in Lynch
syndrome is rare

60-77% reduction in all
cause mortality> &
79% reduction in OC
specific mortality

56% in BC specific
mortality
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658

659

94% reduction in OC

Low risk women L 112
risk

FDR, first degree relative; FH, family history; OC, ovarian cancer; RRSO, risk-reducing salpingo-oophorectomy; BC, breast
cancer; PPC, primary peritoneal cancer

a RRSO may be offered from up to 5 years before the earliest onset OC in the family in women with early onset ovarian
cancer

b OC risk in BRCA1 begins to rise from 35 years of age and increases significantly after 40 years of age

¢ OC risk in BRCA2 begins to rise from 40 years of age and increases significantly after 45 years of age

d Although data are limited, OC has not yet been reported in RAD51C, RAD51D and PALB2 carriers under 40 years of age

e OC has not been reported in BRIP1 carriers under 45 years of age

f Mortality data are based on medium term outcomes with median follow-up time in studies of 3.6—4.3 years8% and 5.6 years®
* PALB2 was recently confirmed as a moderate risk OC gene, with some now supporting RRSO in these women, while others
citing limited evidence for this. RRSO can be considered for women with PALB2 mutations taking inte account additional risk
and protective factors, and is preferably carried out nearer/after menopause.

** In cases where ovarian cancer risk assessment appears complex or difficult, it is important that advice from a specialist
with greater expertise like a clinical geneticist or gynaecologist/gynae-oncologist with special interest ‘in, genetic risk
assessment or hereditary cancer risk management is sought.
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660  Appendix II: Flow chart for risk reducing surgery and HRT management

661
!ndnwdual aft OC risk; Sub-fertility; early menopause and
increased risk of 0C consequences; HRT (benefits & limitations); occult
v / cancer risk; residual risk PPC; lifestyle; surgical
Informed non-directive risks; personal preference; baseline USS & Ca125 HRT
RRSO Counselling
Uterus In situ
Personal h/o BC Yes m
h/o VTE / Thrombophilia
A/Ivekl No I (HRT contraindications) E+P HRT E alone HRT
ER+ PR+ ER- PR- Yes
I 3 month FU:
Assess VMS control; baseline DEXA scan; BMI, BP; healthy
No HRT K , N lifestyle advice (diet, exercise, smoking cessation)
RR b/l Mastectomy| Short term Systemic HRT may
sub-group b .
\ be considered on a case by case
Non Hormonal \ basis in good prognostic cases Annual FU:
therapies (first line) ! (liaise with breast oncologist) Till 51 years (stop HRT at 51 years)
E " VMS control; lipid profile (LDL, HDL, Cholesterol); BMI, BP;
Short term Topical (Vaginal) Estrogen healthy lifestyle advice (diet, exercise, smoking cessation)
b »  may be considered on a case by case Can repeat DEXA in 3-5 years
Short term use in ER+good basis (liaise with breast oncologist) Repeat DEXA every 2 years if known osteoporosis,
prognosis BC case with debilitating aromatase inhibitor/GnRH analogue use
symptoms & failed first line options
662
663 RR, risk reducing; b/, bilateral; HRT, hormone replacement therapy; BC, breast cancer; OC, ovarian cancer; PPC, primary peritoneal cancer; h/o, history of; FU, follow up; VMS, vasomotor
664 symptoms; BP, blood pressure; BMI, body mass index; E, estrogen; P, progestogen; VTE, venous thromboembolism.
665
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Appendix lll: Summary of the benefits and risks of premenopausal RRSO in women at increased risk

of ovarian cancer

Impact of premenopausal RRSO: summary of benefits and risks

Benefits

Comment

Reduction in OC risk

See Appendix |

Reduction in all-cause mortality

See Appendix |

Reduction in OC specific mortality

See Appendix |

Reduction in BC specific mortality

See Appendix |

Reduction in anxiety and depression

Reduction in OC worry

Identification of occult in situ/invasive
cancer at histology

5% risk in BRCA carriers. Improved survival with
identification of early stage disease

Risks (high risk women)

Comment

Infertility

Premature menopause

Vasomotor symptoms

Minimised by HRT

Sexual Dysfunction

Improved by HRT, but sexual discomfort remains
higher comparedte women who retain their ovaries

QoL

No difference in generic QoL with. BRSO

Osteoporosis

HRT preserves bone mineral density. No increase in
fracture risk reported with RRSO

Primary peritoneal cancer residual risk

2-<4%in BRCA carriersyrare in Lynch syndrome

Surgical complications

3-4% risk

Additional risks from oophorectomy in
low risk women (with lack of adequate
data specific to high risk women)

Comment

*Coronary heart disease

Seen predominantly in women who do not take HRT.
Ameliorated by HRT

Mortality from heart disease

3% increase risk in women who do not take HRT

Dementia or neurocognitive dysfunction

Seen predominantly in women who do not take HRT

Parkinson’s disease

Not significantly increased

Stroke

Not significantly increased

RRSO, risk-reducing salpingo-eophorectomy; OC, ovarian cancer; BC, breast cancer; Qol, quality of life; HRT, hormone

replacement therapy:

* Two small studies in'women undergoing RRSO do not demonstrate increase in risk of heart disease but these need to be
interpreted with caution and should not be used to draw significant inferences.

Version 5.1

17 of 21



675  Appendix IV: HRT adverse effects
676

Estrogenic Breast tenderness
Fluid retention
Leg cramps
Nausea
Headaches
Progestogenic Premenstrual syndrome-like symptoms
Nausea
Acne
Fluid retention
Bloating
Headache
Mood changes
Pelvic pain
Androgen Hirsutism
Acne
Other Erratic breakthrough uterine bleeding i
combined and long cycle HRT regime

677
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Appendix V: HRT and breast cancer risk following RRSO

Genetic risk BC risk with HRT *RRSO studies reporting HRT

factor post RRSO and BC risk Summary advice

e BC with HRT post RRSO (HR
0.37, C1 0.14-0.96), similar
to BC HR in overall RRSO .
cohort4® age 51 if no personal
No increase in * BRCALRRSO ever vs never th?s:\(ﬁ;fTBc anne
. . HRT users (OR 0.58, Cl W
primary risk if no 0.35-0.96; P = 0.03)"° contraindications.
personal history ) RO Good prognostic TNBC:
e BRCA1 RRSO ever versus
of BC Short-term HRT may be
never HRT users (OR 0.80, considered 6n a case-by-
C1 0.55-1.16; P = 0.24)* :
’ case basis:
e BRCA1 RRSO ever versus ER+/PR+ BC:No HRT
never HRT users (HR 0.97,

Cl 0.62-1.52; P=0.89)**

HRT can be given up to

BRCA1, BRCA2

BC, breast cancer; RRSO, risk-reducing salpingo-oophorectomy; TNBC,triple negative breast cancer; ER+, estrogen-
receptor-positive; PR+, progesterone-receptor-positive; HR, hazard ratio; HRT, hormone replacementtherapy.
* These data are based on short-term outcomes. Additional well-designed studies with long-term outcomes are needed.
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Appendix- VI: Summary Table

Summary

RRSO is the most effective method of preventing ovarian cancer. It is cost-effective in women at 4—
5% or greater lifetime ovarian cancer risk.

RRSO has previously been offered to women with a high estimated lifetime risk (10% or more) of
ovarian cancer. With increasing genetic testing, identification of moderate risk gene mutations,
and ability to estimate risk based on family history and other risk factors, there is now an emerging
and expanding role for RRSO in women at intermediate risk (5-10% lifetime risk) of ovarian cancer.

Family history should be incorporated into the individualised risk assessment process for all
women

In cases where ovarian cancer risk assessment appears complex or difficult, it is important that
advice from a specialist with greater expertise like a clinical geneticist or
gynaecologist/gynaecological oncologist with special interest in genetic risk assessmentor
hereditary cancer risk management is sought

With increasing uptake of RRSO for prevention of ovarian cancer, more women will be exposedito
the long-term consequences of premature surgical menopause.

HRT is indicated for symptom relief and to ameliorate the adverse long-term consequences of
premature menopause following RRSO.

Limited data in BRCA carriers have not shown a significant difference in breast cancer risk with E-
alone or E+P preparations (compared to non-users). following short term use; but additional long-
term data and larger well-designed studies addressing this issue are needed.

HRT can be given up to age 51 if no personal history:of breast cancerand no other HRT
contraindications. Maintaining HRT compliance is‘necessary:to minimisethe detrimental
consequences of premature menopause.

Women should be provided evidence-based information and multidisciplinary input, with advice
on HRT, symptom managementyspecialist counselling'and sustained support to deal with various
physical, emotional and long=term health consequences.

Some women at increased risk of.ovarian.cancer may not be at increased risk of breast cancer (e.g.
BRIP1/Lynch syndrome)aHRT use beyond 51 yearsiin these women may be governed by the same
principles as women at population-based risk

HRT is usually contraindicatediin womenwith a personal history of breast cancer. It should not be
given to women with ER+ onPR+ breast cancer.

Short-term HRT may be considered on a case-by-case basis in women with good prognostic triple
negative breast,cancer:, Any such decision should be individualised and multidisciplinary, involving
thedavoman,dbreast.oncologistiand menopause specialist or gynaecologist experienced in caring for
high risk women

Furtherresearch isrequired to guide the most appropriate form of HRT in high risk young women

Women with contraindications to HRT and those who decline HRT may consider alternative
pharmacological, non-pharmacological and complementary treatments for symptoms of
menopause.
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DISCLAIMER

The Royal College of Obstetricians and Gynaecologists produces guidelines as an educational aid to
good clinical practice. They present recognised methods and techniques of clinical practice, based on
published evidencej for consideration by obstetricians and gynaecologists and other relevant health
professionals. The ultimate judgement regarding a particular clinical procedure or treatment plan
must be made by the doctor or other attendant in the light of clinical data presented by the patient
and the diagnostic and treatment options available.

This means that RCOG Guidelines are unlike protocols or guidelines issued by employers, as they are
not intended to be prescriptive directions defining a single course of management. Departure from
the local prescriptive protocols or guidelines should be fully documented in the patient’s case notes
at the time the relevant decision is taken.
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