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Abstract

Background: It is unclear if the use of hormone therapy (HT) in carriers of BRCA mutations improves the quality

of life (QOL) without increasing the risk of breast cancer following a risk-reducing salpingo-oophorectomy (RRSO).
Our objective was to assess the effect of HT on QOL and breast cancer risk, after RRSO.

Methods: We searched MEDLINE, EMBASE, CINHAL, and others, from inception to July 22, 2016, to identify relevant
studies. Two reviewers independently screened identified records for controlled trials and observational studies that
addressed the effect of HT on QOL and breast cancer risk in women with BRCA mutations, post RRSO. Two
reviewers independently extracted data on populations, interventions, comparators, outcomes, and methodological

quality. Studies addressing the same outcome were synthesized using written evidence summaries or tables.

Results: Of the 1,059 records identified, 13 met our inclusion criteria. All studies were observational. Six studies
assessed the effect on QOL. Of these, 3 showed improvement in QOL with HT use. The risk of breast cancer was
evaluated in 4 studies. The mean duration of follow-up was 2.6 years (range 0.1-19.1). The risk of breast cancer did

not change with HT use in all 4 studies.

Conclusions: Cumulative evidence from our review suggests that short-term HT use following RRSO improves QOL.
The effect on breast cancer risk is still unclear. There are too few long-term studies to draw any strong conclusions.
The need for future well-designed RCTs for more established evidence is imperative.
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Background

BRCA mutations are associated with an increased risk of
breast and ovarian cancer. In women with mutations of
BRCA1 genes, the average cumulative risk for breast
cancer by age 80 years is 67% and for ovarian cancer
45% [1-4]. In BRCAZ2 carriers, the average cumulative
risks are 66% and 12%, respectively [1-4]. Risk-reducing
saplingo-oophorectomy (RRSO) offers reduction in the
risk of ovarian cancer of approximately 80%, among
BRCA1 and 2 carriers, and of 50% for breast cancer [5].
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However, more recent evidence suggests that breast
cancer-risk reduction with RRSO may not be significant,
particularly for BRCA1 carriers [6, 7]. Since cancer risk
estimates for BRCA carriers are age-dependent and tend
to be higher in younger age populations, [7] current
guidelines recommend RRSO for BRCA carriers before
age 40 years or after completion of child-bearing [8—11].

An immediate consequence of RRSO in premenopausal
women is surgical menopause. Surgical menopause is
associated with symptoms that can significantly affect a
woman's quality of life (QOL), including vasomotor and
urogenital symptoms, sexual dysfunction, sleep distur-
bances, and mood changes [12]. Furthermore, these
women are at risk of long-term sequelae such as osteopor-
osis, cardiovascular diseases, and cognitive impairment
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[13-15]. In women with early menopause, who have no
contraindications to hormone therapy (HT), current
guidelines recommend the use of HT until the average
age of menopause [16-18]. As BRCA mutation carriers
would ideally undertake RRSO at an earlier age than
women who perform it for other benign reasons or who
go through early natural menopause, guidelines specific to
BRCA mutation carriers suggest the consideration of
short-term HT use due to the unknown nature of long-
term safety [10].

The concern in women with BRCA mutations is that
HT may further increase breast cancer risk following a
RRSO. The Women's Health Initiative (WHI) randomized
trials found an increased risk of breast cancer with estro-
gen plus progestin, although not with estrogen alone [19].
Data from short-term observational studies assessing the
risk of breast cancer with HT use after RRSO are incon-
sistent, and at this time it is unclear if HT increases breast
cancer risk following a RRSO [20, 21].

Carriers of BRCA mutations and women at high risk
for breast cancer are often challenged by the decision to
undertake RRSO due to the health consequences associ-
ated with surgical menopause, and the need for HT that
may further increase their breast cancer risk. In 2014,
Marchetti et al addressed this important topic in a
narrative review, but the lack of details of the literature
review method lead to concern about the rigor and
completeness of the review [22]. Similarly, in early 2016,
Birrer et al published a review of evidence about the
safety of HT in women with BRCA mutations [23]. Even
though they reported in their title and methods that they
conducted a systematic review, the study lacked the
main elements of a systematic review, such as a compre-
hensive literature search, an assessment of the methodo-
logical quality of studies included, and transparency in
reporting the methods and findings [23].

We, therefore, performed a systematic review to assess
the effect of HT on QOL and breast cancer risk in
women who have BRCA mutations and who also under-
went RRSO for breast and ovarian cancer-risk reduction.
The effect of HT on other short and long-term out-
comes was also evaluated.

Methods

Our study was designed and conducted in accordance
with the guidelines for Meta-Analyses and Systematic
Reviews of Observational Studies (MOOSE) [24].

Eligibility criteria

Eligible studies included women who had BRCA1/2
mutations or who had a high risk of breast and ovarian
cancer (as defined by the original study authors) but had
not undergone genetic testing, and who had undergone
RRSO for cancer-risk reduction. Studies comparing the
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effect of HT (with no restriction on type, dose, regimen,
or route of administration) to placebo, non-exposed
group or baseline, qualified for inclusion. All controlled
trials and observational studies (including prospective
and retrospective cohort studies, case-control studies,
and cross-sectional studies) were included. Review
papers were screened for cited articles. Exclusion criteria
included qualitative studies, hypothetical decision ana-
lysis, editorials and studies that did not assess the effect
of HT on outcomes of interest. Studies that included
women with a personal history of breast cancer were
not explicitly excluded.

Outcome measures

Primary outcomes were QOL (general and menopause-
specific) and breast cancer risk. Secondary outcomes
included: vasomotor symptoms, vulvovaginal atrophy
(VVA), sexual function, mood, sleep disturbance, bone
loss, cardiovascular disease, stroke, venous thrombo-
embolism, and mortality.

Data sources and search strategy

A systematic literature search was conducted by a librarian
(SC) to identify all relevant published and unpublished stud-
ies. Searches using both controlled vocabulary and natural
language were performed in databases including MEDLINE
(1946 to March 7, 2016), EMBASE (1974 to March 7, 2016),
and CINHAL (inception to March 7, 2016) (Additional file 1).
Natural language search terms were derived from three main
concepts: 1) RRSO, 2) BRCA mutations or high risk of breast
and ovarian cancer, and 3) HT. Grey literature searches were
conducted in SCOPUS, Web of Science, Google Scholar, Pro-
quest, Dissertations and Theses and clinical trials registries,
from inception to July 22, 2016 (Additional file 2). Other
searches included hand searches of the reference list of review
papers; and citation search of studies included in the system-
atic review. To increase the sensitivity of our search no
language or date restrictions of publications were applied.

Study selection

Two-step screening for eligibility was performed independ-
ently by 2 reviewers (TS and NY), with disagreements re-
solved by consensus. First, titles and abstracts were screened
to select articles eligible for further review. Second, full-text
of relevant articles was reviewed for eligibility. Reviewer
agreement for confirmation of eligibility was 100%.

Data extraction and quality assessment

Data extraction was completed independently by two
reviewers (TS, AB), and discrepancies resolved by a third
reviewer (NY). Data elements extracted included: manu-
script characteristics; study design and settings; population
characteristics; interventions; comparators; outcomes; and
adjustments for potential confounders. The risk of bias
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assessment was conducted independently by two reviewers
(TS, NY) and discrepancies resolved by consensus. The
quality of studies was evaluated using the Jadad scale for
RCTs, [25] and relevant versions of the Newcastle-Ottawa
scale (NOS) for observational studies [26]. Cut off scores
of > 4 for Jadad scale and >7 for NOS were used to distin-
guish study quality [27]. Quality assessment scores were
used to inform sensitivity analyses to evaluate its effect on
pooled measure(s) of effect. Corresponding authors were
contacted when data on outcomes were not available.

Data synthesis
Outcome data were synthesized by tabulating together all
studies reported on specific outcomes. For each study, the
outcomes reported were grouped by HT users versus non-
users, with mean differences or measures of association as
relevant. Descriptive analysis was used for each outcome.
When sufficient homogeneity was demonstrated, out-
come data were pooled quantitatively via a meta-analysis
(as only two or three papers could be pooled for each out-
come variable the details of the meta-analysis can be found
in Additional file 3).

Results

Our search identified 1,059 records of which 51 full-text
articles were retrieved and assessed for eligibility, and 13
were included (Fig. 1.) The most common reasons for
exclusion are listed in Fig. 1. Additional file 4 lists all 51
studies reviewed for eligibility and the reason for exclusion
whenever this may apply.

Study characteristics

Table 1 lists the main characteristics of the studies and
their methodological quality. No RCTs were identified.
The mean age of women across studies was 49.87 years
(range 33-83), however, 6 studies did not report the
participants’ age [21, 28-32]. The mean age at RRSO
surgery was 45.54 years (range 24-80). Studies included
both BRCA1 and 2 carriers, except for 2, which included
only BRCA1 carriers [21, 31]. In addition to BRCA
mutation carriers, 6 studies included women who had
high risk of breast and ovarian cancer with no confirmed
genetic diagnosis [29, 32-36]. Other variables, such as
time since RRSO, body mass index (BMI), smoking
status, history of breast cancer and hysterectomy were
reported in some but not all studies. No studies included
women with personal history of breast cancer. Intervention
characteristics are listed in Table 2.

Synthesis of results
The outcomes reported for individual studies are shown
in Table 3.
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94 additional records identified
through other sources, such as hand
search, grey literature, and citations
search + 213 from updated search
(July 22, 2016). Total = 308

‘ l

541 records after duplicated removed ‘

735 records identified through
database searching

+ 16 from updated search
(March 7, 2016).

Total =751

541 records screened 490 records exclude;l by
L title and abstract review
51 full-text articles 38 full-text articles were
assessed for eligibility —»| excluded:
- Study design doesn’t fit
! eligibility criteria (n = 19)

13 articles included in
systematic review

- Effect of intervention not
assessed (n = 15)

- Outcome assessed does
not fit eligibility criteria
(n=2)

- Study population does
not fit eligibility criteria
(n=2)

Fig. 1 Flow chart for study identification and selection

Quality of life

Six studies assessed the effect of HT on menopause-specific
QOL [29, 32-34, 37, 38]. Tools of QOL assessment
varied and included Functional Assessment of Cancer
Therapy-Endocrine Score (FACT-ES) [33, 34]; Meno-
pause Symptoms List (MSL) [37], Menopause-Specific
Quality of Life-Intervention tool (MENQOL-I), [32, 38]
and Menopause Rating Scale (MRS) [29]. Where reported,
the mean age of women was 46 years or older in these
studies [33, 34, 37, 38]. Studies differed with respect to the
menopausal status at the time of RRSO surgery: 4
included pre and postmenopausal women, [29, 32, 37, 38]
2 included only pre-menopausal women [33, 34]. In one
study including both pre and postmenopausal women,
QOL was analyzed in the pre-menopausal group only
[38]. Of the 6 studies evaluating QOL, 3 studies showed
improvement in QOL, [32, 34, 38] and 3 showed no
change [29, 33, 37]. One study evaluated the effect of HT
on general QOL using the Short-form Health Survey
(SF-36) [32]. The use of systemic HT improved only
the pain domain of the SF-36 survey but none of the
other domains.

Breast cancer

Four studies looked at breast cancer risk with HT use
[20, 21, 28, 31]. One study was an update of a previous
analysis done by Eisen et al [21, 31]. All 4 studies
included women, with confirmed BRCA mutations, of
comparable mean age at the time of RRSO surgery and
with no personal history of breast cancer. Two studies
included BRCAL1 and 2 mutations, with BRCA1 carriers,
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Table 2 Intervention characteristics
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First author Type of HT Dose of HT Route of HT Duration of HT*-mean
(rahge/SD)b

Challberg [33] ET, EPT and tibolone NS NS 34 (0.1-19)

Chapman [37] NS NS NS 6 (0.75-9)

Eisen [21] ET and EPT NS NS 3.85° (NS)

Finch [38] ET and EPT NS NS NS

Gabriel [28] ET and EPT NS NS 2794322

Garcia [30] NS NS Systemic HT (60%) NS

Heiniger [29] NS NS NS NS

Johansen [36] ET, EPT and tibolone NS Systemic HT (39.28%) & local/vaginal HT (6.54%) NS

Kotsopoulos [31]  ET and EPT NS NS 4.35(0.05-25)°

Madalinska [34] EPT and tibolone NS (standard)  Systemic HT (Oral/transdermal) 3+23

Michelsen [35] NS NS Systemic (Oral/transdermal) NS

Rebbeck [20] ET and EPT NS NS NS

Tucker [32] ET NS Systemic HT (20% - oral and transdermal) & local/vaginal HT (8%) NS

HT hormone therapy, ET estrogen therapy, EPT estrogen-progestogen therapy, NS not specified
%in years; ®based on the measure of variance reported in the primary study; “average duration of use among cases and controls

represented >60% in both [20, 28]. The remaining 2
studies included only BRCA1 carriers [21, 31]. All stud-
ies included ET and EPT users. The mean duration of
HT use was 3.83 years (range 0.05-25). The mean dur-
ation of follow-up for the only prospective study was 2.6
years (range 0.1-19.1) [20]. Breast cancer risk did not
change with HT use in any of the 4 studies.

Only 2 studies reported the effect of HT regimen on
breast cancer risk [20, 28]. In Gabriel et al, 3 women on
ET developed breast cancer (OR 0.48; 95% CI, 0.1-2.1),
with no cases in women on EPT [28]. Rebbeck et al.
reported that compared to ET users the risk of breast
cancer with EPT was higher but not significant (HR
2.56; 95% CI, 0.08-78.13) [20]. The effect of HT duration
of use on breast cancer was reported in one study [31].
Compared to never use, breast cancer risk did not
change with greater than 3 years of HT use post RRSO.

Other outcomes

Vasomotor symptoms

Vasomotor symptoms were assessed in 4 studies
[32-34, 38]. HT reduced the prevalence and/or severity of
hot flashes in all studies.

Sexual function

Sexual function was measured in 5 studies as part of the
QOL instruments (MENQOL, and FACT-ES), or using
the Sexual Activity Questionnaire (SAQ), Female Sexual
Function index (FSFI) or Female Sexual Distress Scale —
revised (FSDS) [29, 32, 34, 36, 38]. Two studies showed
an improvement in sexual function with HT, using the
sexual domain of MENQOL (Table 3) [32, 38]. The only
aspect of sexual activity that consistently improved with

HT use across studies was discomfort/pain [32, 36, 38].
Other aspects of sexual activity, such as pleasure, habit,
satisfaction and libido showed no improvement.

Vulvovaginal Atrophy (VVA)

Four studies measured the effect on VVA [32-34, 38]. In
2 studies, vaginal dryness was included as a component
of sexual function: taking HT improved vaginal dryness
and lubrication difficulty with intercourse [32, 38]. Two
studies measured the effect of taking HT on VVA, separ-
ate from sexual function, and did not find improvement
[33, 34].

Prevention of bone loss

Three studies evaluated the effect of HT on bone loss
[30, 33, 37]. Two studies included the time frame of
DXA screening post-RRSO (6.3 years [33] and 1.25 years
[30]). HT users had less bone loss compared to non-
users in 2 studies [33, 37].

Discussion
In our rigorously conducted systematic review, women
with BRCA mutations who had RRSO had improve-
ments in overall menopause-specific QOL with the use
of HT, as well as reduction in vasomotor symptoms and
VVA. The association of HT with breast cancer risk is
still unclear due to the lack of long-term quality studies.
QOL after RRSO is an important consideration for
women who elect to have RRSO. QOL in this population
is comparable with the general population, [39, 40]
though menopause-specific QOL may be compromised
[34, 40-43]. Several studies show that HT improves
menopause-specific QOL in symptomatic women who



Page 6 of 13

Siyam et al. BMC Women's Health (2017) 17:22

160 - L'0-=1H [e307 €6
9¢0 - 1'0-= LH DIw1sAs 801 [e10soyAsd — JOONIW
8€0 - ¥50-=1H [e20] 6
€00 - ¥£°0-= 1H JIW3IsAS 801 [ea1sAyd — JODONIW
[4d0] - y0'L-=1H €207 €6
200 - 80'L- = 1H DIW31SAS 801 10J0WOseA = JOONIN
L0'0> - S£CT-=1H [e20] 6
L0'0> - 9LT = 1H dwRsAS 801 230} — S TOONIW [z€] sy
YN €0°0 - 43 9l €301 — S3-1DV4 [€] esuepeny
5518k € G00< - SN 8¢ SSHAI [67] 4o61U15H
200 - wl- €/ [enxas — TOONIW
680 - L00- €/ [e12050y2Asd — JODONIN
870 - 8€0- €/ [ea1sAyd ~ JODONIW
@lz-gon 00> - ve- €/ 10J0WOseA — JOONIW
SYuow 9¢1 100> - LEE €/ [e30} — juonuanIRIU| TODNIW [8€] ydoul4
YN 900 - e LS 2301 — SIS [£€] uewdeyd 5 u__wwo%
YN 600 - L'e Ll 301 = S3-1DV4 [e€] Biagjleyd  asnedousiy
960 - L€€=1H [0 6
S50 - §Gp = 1H DIWBISAS 801 Uiesy [elausb — 9¢-4S
/80 - 99°¢ = IH [0 €6
o - 90 = 1H JIW1sAg 80l ABiaus - 9¢-45
60 - 99°¢ = IH [0 €6
780 - [9°€- = 1H DIWaISAS 801 e120s — 9¢-4S
170 - §G-=1H [0 6
050 - 050-= 1H IWR1sAg 801 [euOnOWS ~ 9¢-45
50 - YEG=1H [eD07] €6
8€0 - SL'/ = IH DIWSIsAS 801 [edisAyd — 9¢-45
SL0 - S8 =1H (€207 €6
Lo'0> - POl = 1H JIWRsAS 801 uted - 9¢-4S
980 - €€ =1H [e207] 6 100
VN /50 - 9/'L = IH JIWsAS 801 €30} — 9¢-4S [ze] soon ISENED)
dn-moj|0} JO  anjeA S(D %56) sisjeue
uopeing d UOI1eIDOSSE JO 3INSes|A qeOUDIRYIP eIy JON 1USWISS3SSe JO |00 Joyine 1s114 SWOdINO

$I9SN-UOU SNSISA SI9SN | H 1SIIPNIS [BNPIAIPUI JOJ BIBP SWODINO € djqel



Page 7 of 13

Siyam et al. BMC Women's Health (2017) 17:22

8'12-801)
syuow 9'¢ |

VN

(8'1c-801)
syuow 9'¢ L

VN

(I61-10)
sieak 97

SN

VN
VN

0

100>

S00<
S00<
S00<
S00<

S00<
S00<
0Lo
€0°0
0S0
00
L0'0>

€0°0

50°0>

S00<

S00<
S00<

S00<
S00<

/80
S80

¥/.'0
€0°0

(00'1-970)L50 =4O S1eams WYBIN
(0L0-LL'0)PE0 = YO SdYsel) 104

,(080-60'0)2°0 =4O S3Ysel} 10H
9£0-LL'0)8C0 =4O S1eams 1BIN
(8T 1-€C°0)SS0 =4O Saysey 10H

13 "SA 1T Yum sy

122upd J5paig (€1°8£-80°0)9ST = YH
(0S0E-1S0)E6°E = YH

(1d3 yim saspd ou) Ajuo |3 yum

s 4aoupd 3spaig - (1°2-1°0)8%'0 = HO
JFO'1-600)LE€0 =4O

asn

12A3U “SA SIDAA €< JO 3sN [H YUM XSl
40U 1502.g - (L£T-1%70) 90'L =4O

3sN 123U "SA
SIDAK €5 JO SN [H YUM XSl JaoUD2
1sDaig - (81'C-CS0)90°L =4O

(96'1-85°0)90°L =4O
(1T1-610)870 =4O

£0-= 1H [e20] Wojwodsid
Cl-=(d3

pue 13 y1oq) 1H
DIW1SAS HOJWOoDsIg

| =suojoqn
DIWB31SAS 24nsea|d

G0 = 1d3 JWRISAS aInses|d
80 =13 DIUIAASAS aInses)d
G'l-=1H [e20] aInsea|d

60=(Ld3 pue 13 yioq)
1H 2IWBa1sAs ainsea|d

SUOISUSWIP € [ 40} SN
61'0=1qgeH
(6'L =HojwodsId

27| =ainseald

SG0-=1H [e207]
$80- = LH DIW31SAS

0l

ClLl
LiL
9Ll
0l

ASy!
8¢

9l

€L

L7l

9SGl

09

0lc
4

€6
801

ovs
JOvS

LOVS

31OV

payodal-§95

S3-1OV4
suodal

Abojoyied pue ‘ss1ou
aAI1e12do ‘SpI0dal [eDIPSN

pauodai-es

[9€] uasueyor
[6¢] 4o61uteH

[8€] ,youl

[v€] exsulepepy

[8€] youl4

[e€] Braqieyd

[02] 239Gy

(8] 191geD

sisAipup

pauodal-}|95  paippdn up 1nq uasig sp Apnis awps [| €] SO|Nodosioy

pauodai-)as

[enxss — JOONIW

[12]) ussg

uonduNy
|enxas

swordwAs
1010WOSeA

JEBIILER)
15839

(panuIu0)) SI2SN-UOU SNSIDA SI9SN | H S3IPNIS [BNPIAIPUI 10} B1ep 3WOdINO € djqel



Page 8 of 13

60 YE'¢- 1H [e207] €6
IH 21Wa1SAS YuM SS3.ISIp [DNX3S JO
L00 YsI4 800 =d (E1'1-91'0)9€'0 =4O L0t~ LH 21W31sAS 801 ad-5as4
IH [D20] YlMm 3jij X3S JO UOIIIDJSIIDSSIP
960 JO¥SIY L80=d (901-61°0)88°0 =HO 980 LH €307 €6
|H JILW31SAS
YIIM Jlj X3S YIIM UOIDDYSIIDSSIP JO
SC0 4814 800 =d ‘(r1'L-L1'0)9€0 =4O 290 1H JIWasAs 801 ouonoejsies — 1454
H [D20] yum Aynoip wispbio jo
€ro YIS0 =d “(S1'E-01'0)£50 =4O [Vl 1H [e307 €6
IH 21wa1sAs yum Anouyip wspbio jo
(040} ¥s14 01'0=d (LT 1-010)5€°0 =4O 120 1H D1waisAs 801 owisebio — 454
|H [p20] yum piunaipdsAp Jo
S00 Y814 660 =d (L¥¥-CC0)66'0 =HO GS'L LH 8307 €6
|H 2IWa1sAs
Y1m lunaipdsAp Jo ysiy €00 =d
Lo0> (180-€010)91°0 =40 L6'L LH JIWNSAS 801 ouled — 1454
LH [020] yum Anoyyip uonooLqn
€0°0  JOISIY ¥1'0=d (€S 1-S00)6C0 =4O 78l 1H (8507 €6
IH J1waisAs yaum Aynoiyip uonpougny
00 JOXYSIY 0L0=d +(61'L-C1'0)8E0 =4O 6€°L 1H JIW1sAS 801 ouonesugn| — 454
600 - GE'L LH 8307 €6
€90 - LS50 1H J1wasAs 801 |esnoJe — 454
1H [p30] yum gdsH 4o
SC0 Ysiy 010 =d (8C'1-L0°0)6C0 =4O ¢S50 IH [e207 €6
1H 21waishs yum aasH jo
€80 YSIY 990 =d (¢ST-€C0)LL0=HO 600 1H D1wa1sAS 801 uPAIS9P — 454
1H [D20] Yum sS4 40 sld €v0°0 =d
£00 (S610-500)CC0 =4O 192 1H (307 €6
1H D1waisAs yum gs4 jo
1450 ¥814 0EL'0=d (LEL-CL'0)0¥0 =4O 9€'S 1H JIWR1SAS 801 [B101 — ,pl454 [ce] Jovpn L
S0 1’0 =1qeH
L10 0 = 1ojwodsiq
040 ¥'0=29inses|d 9l pOVS [v€] exsulepepy
6¢'L-=9uojoqn
L0'0> JIW1SAS HOJWOIsIJ 4
Cl-=14d3
[40)] DIWRISAS HOJwodsIg L1l
U'-=13
00 DIWSAS HojwodsIg 911

Siyam et al. BMC Women's Health (2017) 17:22

(panuIu0)) SI2SN-UOU SNSIDA SI9SN | H S3IPNIS [BNPIAIPUI 10} B1ep 3WOdINO € djqel



Page 9 of 13

22

Siyam et al. BMC Women's Health (2017) 17

SS9.1SIP [ENX3S JO S|9A3] YBIY 21ed1pUl 0} Pasn sem Y-SS4 dY1 UO | | JO 3102s Joind ey ‘Apnis Arewud ay) Ul papiodal 10U sem $91005-0ns 353y} JO UOLIDID

uoneziWoIoYdIP, ‘ASH Jo pooyiay ybly e Buirey ¢S BuLIods 9s0U1 YUM GASH JO st dY3 AJnusp! 01 PSZIWOIOYDIP S| 21035-gNS AMISAP-|4S,, ‘AS4 dALY 03 A3 PaISPISUOd 597> BULIODS B50Y) YIIM (S JO Ysu Ajnuapl o)
PaZIWOIOUYDIP S| 21035 [B10} -|454,,, MOJWOdSIP J2yBIYy s33ed1pUl 21035 LOjWOdSIP J2ybiy e pue ainseaid ybiy saredipul 2103s ainsea|d Jaybiy e {[6]sisAjeue-elaw 1o} e 19 esuljepely woly paindul a1am sanjea ‘Apnis ul papiodal
10U sem sulewop dJieuuonsanb ANADE [enxas 104 UOHRIASP piepuess, {(,1iq e 3ynb, pue ,yonw Kian, ‘seuoba1ed 1saybiy oM} ays JO JaYS ul dsuodsal e 2q 03 paIopisuod sem juasaid woidwis) paziwoloydlp a1am 3jeds
$3-10V4 3Y1 jo swoydwis [enpiaipul 1aded paysiignd ui pauodai 10U se 3 %56 PUB 10343 JO 2INSeaW 104 PR1ORIU0 Sioyine, ‘spodal ABojoyied pue spiodai [eapaw ybnoiys pawuyuod sisoubelp,, (pawiopad a1om sa|qelien
959UJ1 J0J JUDWISSISSE BUI[ISEQ OU ‘M3IAISIUI dN-MOJ[O) BY) Ul 32UO AJuo painseaw aiam AlAIde [enxas pue swoldwAs [esnedousw 4 ‘(paishipeun)eiep pauodal woiy palendjed ing Apnis Alewud ul pauodai 1ou 19949
40 sainseaw, ‘swoydwAs Jo Buluasiom sajedipul 31035 J3ybiy, ‘swoldwAs Jo Juswanoidwi sa3edIpUL 21035 JYBIY,, BUWOINO B1R1SIP, BUWOINO SNONUIUOD, {SISN-UOU JO 3J0DS UBSW B} SNUIW SIISN JO DI0DS UBSW,
19pIOSIP 1ISIP |BNX3S dANDROAAH JOSH ‘PISIASL -3]eds SSIISIP [enxas d|ewdd ¥-Sgs4

‘uondUNYSAP [eNxas djewd4 JS4 ‘XdPUl UOIUNS [eNXaS d|ewdS ({54 ‘dileuuonsanb ANANDe [enxas DS ‘ajeds bunes asnedoua|y Sy ‘a4 Jo Anjenb dyidads-asnedousw JOONIW “Is!| swordwiAs asnedousaw TSy ‘(erep

4O 3INjeU [eUOIID3S-SSOID 0} aNp) 3|qedijdde 10N YN ‘2102s duLdopua-Adelay) J9dued JO JUBWSSISSE [BUOIIdUNY WAL-8L S3-1DV4 9€-4S ‘O] JO AujenD TOO ‘[eAId1Ul SDUSPHUOD [) ‘@duediyiubls [ediisiiels aledipul sanjea pjog

2Jieuuonsanb

palalsiulwpe-j|3s pue sajdwes pooiq oseasip Jejn
YN 500< SN oze 'SUSWIRINSEAW [eDISAUd [GE] USSIYDIW  -DseAoIpaeD
VYN S00< (r£'T-9T0)¥8'0 =40 861 uess yxd [0€] eie
VN S00< WLV T-L00) 170 =40 - L€ uess yxd [£€] vewdey)
1H D20] YuM Ayndiip uonpoLqn; uonuaaald
VN €0°0 JO 4814 ¥1'0=d (€5 1-500)6C°0 =4O 78’1 LH 207 €6 [e€1Baq|ieuD 50| 2uU0g
LH 21Wa1sAs yum Ayndiip uonooLgn;
00 JOXS1Y 0L0=d ‘(61L-CL'0)8E0 =4O 661 LH DIWR1sAS 801 ouonesuqgn| — 454
¥/.0 - GG0-=1H (€207 €6
€00 - $80- = LH DIW31sAS 801 [eNxas — TOONIW yzAPNL
VN S00< L0 1-1T0)F0 =4O - 9l S3-10V4 [ve] esulepeiy
(8'lz—80l)
syiuow 9¢l 200 - €/ SUonuUaAIRIUl TOONIN [8€] youi4 SSOUAID
VN S00< ,OUI1-0T0)87°0 =4O a4 S3-1OV4 [e€] Bisqiieyd feuibep
. memaa ) X35
VN S€0 JF'1-0€0)990 =4O 9l S3-1OV4 [ve] esulepepy Ul 1591914
VN S00< JLE1-E0)890 =4O 34 S3-10V4 [e€] Biaqiieyd 40 5507

LH [D20] YIM SS2A1SIP [DNXSS JO
YSIY ¥£°0=d (l¥'S-0£0)8C L =4O

(panujIu0)) SI2SN-UOU SNSIDA SI9SN | H S3IPNIS [BNPIAIPUI 10} B1ep 3WOdINO € djqel



Siyam et al. BMC Women's Health (2017) 17:22

have gone through natural or surgical menopause
[44—-46]. Our cumulative results are consistent with
these findings, as HT improved menopause-specific
QOL following RRSO. Although 3 of the studies that
assessed QOL showed no change with HT use, find-
ings from these studies were more prone to bias due
to confounding than studies that showed improve-
ment in QOL [29, 33, 37].

The risk of breast cancer is the greatest concern
women in the general population have when consider-
ing HT [47, 48]. This fear stems from the results of
the WHI, which showed an increased risk of breast cancer
in women on EPT for 5 or more years [19, 49]. These
results are often extrapolated to younger surgically meno-
pausal women, even though the WHI participants mean
age was 63 years at the time of study recruitment. In con-
trast, the use of ET alone in the WHI in younger women
who have had a hysterectomy showed no increase in
breast cancer risk [19, 50, 51]. Unfortunately we were un-
able to further explore the relative impact of ET versus
EPT on breast cancer or other outcomes, as few studies
reported the outcomes by specific treatment [20, 21] and
not all specified the type of HT [29, 30, 35, 37].

Several recently published narrative reviews evaluated
whether HT counteracts the breast cancer risk-reducing
effects of RRSO [12, 22, 23, 52]. However, with newer
evidence suggesting the lack of breast cancer risk-
reducing benefits from RRSO, the clinical inquiry that
rather needs to be addressed is whether HT further in-
creases the risk of breast cancer following a RRSO.
These review papers concluded that HT seems to be safe
in the short-term. We argue that given the scarcity and
methodological limitations of the available evidence, no
firm conclusions can be drawn, in the short or long
term. None of the reviews critically appraised the in-
cluded studies to assess their risk of bias. In our system-
atic review, we identified several limitations in the
studies assessing breast cancer risk. All studies were af-
fected by recall bias as HT was self-reported. Three of
the studies were not designed to capture breast cancer
incidence [21, 28, 31]. The only prospective study that
captured this outcome had a relatively short follow-up
(mean 2.6 years) [20], as well there was selection bias
due to lost to follow-up [20]. Furthermore, in this study,
breast cancer events within each group were relatively
small which may have limited the estimate’s precision
and validity. Of note, all studies we identified were in
women who had no personal history of breast cancer;
we cannot comment on whether the results of our study
could be applied to such women.

Among the other outcomes we studied, our systematic
review found that HT was associated with a reduction in
vasomotor symptoms. The benefits of HT on vasomotor
symptoms is already well established [53]. VVA was also
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shown to improve with systemic HT in the pooled find-
ings from the two relevant studies in our meta-analysis
(Additional file 3). This aligns with established evidence
in the literature [54]. However, in the individual studies,
there was no significant improvement in VVA with HT.
Unfortunately information on vaginal estrogen use was
not provided in these studies. The one study that re-
ported and evaluated the effect of vaginal estrogen use
on vaginal dryness showed a reduction in the severity of
the symptom and its risk [32]. Sexual discomfort im-
proved for women taking systemic or local HT, while
other sexual dimensions were not found to be signifi-
cantly different between groups [32, 36, 38]. Sexual func-
tion is more complex than hormone levels alone, and
other factors such as emotional satisfaction, psycho-
logical status, physical health and relationship status also
need to be considered [55]. Androgen levels are reduced
in surgical menopause [56], and may contribute to low
libido [57, 58]. However, in the studies that looked at
sexual function in our review, only one study analyzed
the effect of androgen levels on sexual desire and arousal
and found no association [32]. The effect of testosterone
on sexual function was outside the scope of this review.

There are several limitations associated with our study,
mainly related to the limitations of the included studies. First,
all of the studies included in this review were observational
with a small sample size. Evidence from these studies cannot
be considered as robust as those from RCTs. Second, very
few studies provided sufficient outcome data suitable for
meta-analysis limiting the value of these analyses (Additional
file 3). Third, several studies in this review did not control
for the effect of baseline QOL score and menopause status
at the time of RRSO which are considered confounders. The
only study that controlled for baseline score showed a signifi-
cant improvement in QOL with HT [38]. Fourth, we could
not assess the effect of HT regimens (ET vs. EPT) on
different outcomes as these were poorly reported in most
studies. Conclusions from our systematic review may also be
affected by publication bias. The preferential publication of
studies, with statistically significant treatment effects, may
overestimate the effect of HT. Our search strategy aimed to
locate both published and unpublished work. We were
unable to locate any unpublished efforts.

Despite the limitations, our systematic review possesses
several strengths that differentiate it from previous less-
structured reviews on this topic [12, 22, 23]. Our review
was executed in compliance with MOOSE guidelines
(Additional file 5) and based on a pre-specified protocol
(PROSPERO registration number: 42014012997). We be-
lieve that the rigorous protocol and clear description of
our method allow clinicians and RRSO patients to be
confident that our findings are as rigorous as they can be
based on the relative paucity of good evidence to answer
the important questions that RRSO patients are asking.
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Conclusion

Cumulative evidence from our review highlights the bene-
fits of HT in improving QOL and managing common
menopausal symptoms induced by RRSO. However, no
conclusions can be drawn about the safety of HT, as far as
breast cancer risk is concerned. There are too few well-
designed long-term studies to draw firm conclusions to
guide women and their clinicians in their decision-making
about HT. Future well-designed RCTs are needed. In the
absence of clear evidence to inform the use of HT post
RRSO, clinicians and patients must carefully discuss the
potential benefits of HT as well as non-hormonal therap-
ies in improving QOL, in the context of the unknown risk
of breast cancer in this population. However, this may not
be of concern for women who opt for risk-reducing bilat-
eral mastectomy since the risk of breast cancer in this
population is negligible.
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Additional file 1: A Search Strategy for Electronic Bibliographic Databases.
The document provides a detailed account of the search strategy implemented
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