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Abstract
Purpose Breast cancer patients frequently report hot
flashes. Given that conventional hormone replacement

therapy is generally contraindicated for them, other thera-
peutic modalities must be considered. The purpose of this
review was to develop evidence-based recommendations on
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non-hormonal pharmacological interventions, including nat-
ural health products, for managing hot flashes in women
undergoing treatment for breast cancer or with a history of
breast cancer.
Methods A review of the scientific literature published be-
tween January 2000 and December 2011 was performed. A
total of 26 randomized trials were identified.
Results Studies showed that serotonin–norepinephrine reup-
take inhibitors, selective serotonin reuptake inhibitors, anti-
hypertensives and anticonvulsants significantly reduced the
frequency and severity of hot flashes in breast cancer
patients.
Conclusions Considering the evidence available to date, the
CEPO recommends the following: (1) for breast cancer
patients being treated with tamoxifen: (a) the use of venla-
faxine, citalopram, clonidine, gabapentin and pregabalin be
considered effective in treating hot flashes and (b) the use of
paroxetine and fluoxetine be avoided, given that they may
reduce the efficacy of tamoxifen; (2) for breast cancer
patients not being treated with tamoxifen: (a) the use of
venlafaxine, paroxetine, citalopram, clonidine, gabapentin
and pregabalin be considered effective in treating hot flashes
and (b) fluoxetine not be used to treat hot flashes, given that
there is insufficient evidence for its therapeutic efficacy and
(3) for breast cancer survivors, sertraline, phytoestrogens,
black cohosh and St. John’s wort not be used to treat hot
flashes.

Keywords Hot flashes . Breast cancer . Antidepressants .

Antihypertensives . Anticonvulsants . Natural health
products

Introduction

According to recent Canadian statistics, an estimated 22,700
new breast cancer cases were expected to occur in Canada in
2012 [1]. Chemotherapy and hormone therapy, commonly
used for treating breast cancer, are very effective but may
induce adverse events such as premature menopause [2].
Between 60 and 65 % of women experiencing premature
menopause have hot flashes, defined as “a subjective sen-
sation of heat that is associated with objective signs of
cutaneous vasodilation and a subsequent drop in core tem-
perature” [2, 3]. This symptom is one of the major com-
plaints about their treatment. It is strongly recommended
that hot flashes be routinely assessed as a component of
systematic symptom evaluation for breast cancer patients
[4]. Assessment of hot flashes frequency, intensity, duration
and impact on quality of life (QoL) is recommended for
individualizing patient’s treatment plan [4]. Usually, patients
self-report their symptoms in a personal diary and according
to the frequency and intensity of their symptoms, a hot flash

score can be determined [3, 4]. This score can be calculated
by multiplying the average frequency by the average inten-
sity of the symptoms. Widely used and more reliable than
only evaluating the change in frequency, the hot flash score
correlates with patient QoL and allows indirect comparisons
of different modalities [3].

In addition to the effect of treatment on hot flash frequen-
cy and score, impacts of this symptom are generally evalu-
ated on seven additional aspects such as depression,
interference with daily activities, mood, fatigue, QoL, sexual
functioning and vasomotor symptoms. Different validated
questionnaires are used for this purpose such as Hot Flash-
Related Daily Interference Scale (HFRDIS), evaluating the
degree to which hot flashes interfere with daily activities [5],
Menopause-specific Quality Of Life (MENQOL), evaluating
the impact of the menopause symptoms on patient QoL [6],
Sexual Activity Questionnaire (SAQ), measuring the impact
of hot flash on sexual functioning [7], and the modified
Kupperman Index, evaluating menopausal symptoms [8].

For healthy menopausal women, hormone replacement
therapy (HRT) was long considered to be the treatment of
choice; however, it has been increasingly discarded since the
publication of studies demonstrating the lack of cardiovas-
cular benefits and the increased risks for cancer [4]. The
Women’s Health Initiative study assessed the major health
risks and benefits of the combined hormone preparation
(estrogen plus progestin) among healthy postmenopausal
women [9]. This trial has been stopped prematurely because
of the significant increase in invasive breast cancer and of an
unfavourable risk/benefit ratio. Patients treated with com-
bined hormone preparation had a 1.26-fold higher risk of
developing breast cancer than placebo; however risk of
developing endometrial or colon cancer remained un-
changed or was reduced. Specifically aiming to evaluate
the effect of HRT on breast cancer incidence, the Million
Women Study found that patients using HRT had a signif-
icant elevated risk of developing breast cancer and to die
from it [10]. However, in breast cancer survivors, the use of
HRT remains controversial. While a meta-analysis [11] and
the Stockholm trial [12] suggested that HRT had no signif-
icant effect on breast cancer recurrence, the HABITS (Hor-
monal replacement therapy after Breast cancer—Is iT Safe?)
trial found that the risk of recurrence was higher in women
taking HRT [13]. Because of this contradiction, it is widely
recommended that HRT be avoided for breast cancer survi-
vors [12, 14]. Nevertheless, in cases where hot flashes become
bothersome or negatively affect patient QoL, a pharmacolog-
ical and non-hormonal approach may be needed.

A literature search was performed to assess the efficacy and
safety of the various pharmacological and non-hormonal treat-
ments available for managing hot flashes in breast cancer
patients and survivors. Evidence-based practice recommenda-
tions were subsequently developed by the CEPO.
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Methods

A search of the scientific literature published from January
2000 to December 2011 was performed in PubMed with the
following keywords: “hot flashes” (MeSH), “hot flash”,
“hot flush”, “vasomotor symptoms”, “climacteric symp-
toms”, “menopausal symptoms”, “treatment”, “breast neo-
plasms” (MeSH) and “breast cancer”. Only randomized
controlled trials (RCTs) and meta-analyses published in
English or French and reporting assessments of hot flash
relief in breast cancer patients using non-hormonal treat-
ments were considered. Economic analyses, retrospective
studies, phase II studies, studies reporting only unplanned
subgroup analyses and those assessing hot flash relief
through homeopathic or alternative medicine approaches
(i.e. acupuncture, paced respiration and behaviour therapy)
were not considered. Abstracts from relevant international
conferences held from 2008 to 2011 were reviewed and only
those presenting results from RCTs were considered. Clin-
ical practice guidelines and expert consensus statements
issued by relevant international organizations and cancer
agencies were identified. Levels of evidence (LOE) and
strengths of recommendation were evaluated using the
ASCO and ESMO grading system (Table 1). The original
guideline was developed by a CEPO subcommittee,

reviewed by independent external experts, and finally
adopted by the CEPO.

Results

Literature review results

A total of 26 RCTs were selected. These included 11 RCTs
evaluating the efficacy of serotonin–norepinephrine reup-
take inhibitors (SNRIs) or selective serotonin reuptake
inhibitors (SSRIs) [15–25] (Table 2), one RCT evaluating
the efficacy of antihypertensive agents [26] and five RCTs
evaluating the efficacy of anticonvulsant agents [27–31]
(Table 3), and nine RCTs evaluating the efficacy of natural
health products [32–40] (Table 4). Sample size of the indi-
vidual studies ranged from 46 to 420 breast cancer patients
or survivors.

Efficacy of SNRIs and SSRIs

& Venlafaxine
Five RCTs evaluated the efficacy of venlafaxine for

treating hot flashes in breast cancer survivors [15–19]. In
2007, Carpenter et al. demonstrated that breast cancer
survivors taking venlafaxine 37.5 mg/day for 4 weeks
had a significant reduction in physiological (22 % versus
0 %) and in self-reported (42 % versus 18 %) hot flash
frequency compared with placebo (p<0.001 for both; LOE
II) [15]. Patients who experienced more than a 50 % de-
crease in hot flash frequency showed significant improve-
ments from baseline in fatigue (p=0.007), mental health
(p=0.02), sleep disturbance (p=0.03) and vitality (p=
0.048). However, compared with placebo, patients taking
venlafaxine reported significantly more dry mouth (p<
0.001), constipation (p=0.001) and headache (p=0.007).

In 2000, Loprinzi et al. showed that after 4 weeks of
treatment with different doses of venlafaxine (37.5, 75 or
150 mg/day) or a placebo, median hot flash frequency in
breast cancer survivors was reduced from baseline by 30 to
58 % for patients taking venlafaxine and by 19 % for
patients receiving placebo (p<0.001 for each venlafaxine
dose compared to placebo; LOE II) [16]. Median hot flash
score was also reduced by 37 to 61 %, depending on the
venlafaxine dose taken, compared to 27 % in patients
receiving placebo (p<0.001). Dry mouth, nausea, de-
creased appetite and constipationwere significantly higher
in patients treated with venlafaxine. Improvements in
libido, depressive symptoms and QoL were reported with
venlafaxine.

Three RCTs compared the efficacy of venlafaxine with
that of clonidine for treating hot flashes in breast cancer
survivors [17–19]. In 2011, Boekhout et al. demonstrated

Table 1 Levels of evidence and grades of recommendation

Levels of evidence

Level Type of evidence

I Evidence demonstrated by means of meta-analyses of
well-designed controlled trials or large randomized
trials with clear-cut results (low false-positive and
false-negative errors, high power)

II Evidence demonstrated by means of small randomized
trials with uncertain results (high false-positive and
false-negative errors, low power)

III Evidence demonstrated by means of nonrandomized
concurrent cohort comparisons with contemporaneous
controls

IV Evidence demonstrated by means of nonrandomized
historical cohort comparisons

V Evidence demonstrated by means of case series without
controls

Grades of recommendation

Grade Recommendation

A Supported by level I evidence or multiple level II, III
or IV trials presenting concordant observations

B Supported by level II, III or IV trials presenting
generally concordant observations

C Supported by level II, III or IV trials presenting
non-concordant observations

D Supported by little or no empiric evidence

Adapted from Cook et al. [63]

Support Care Cancer (2013) 21:1461–1474 1463



T
ab

le
2

S
um

m
ar
y
of

re
su
lts
:
S
N
R
Is

an
d
S
S
R
Is

S
tu
dy

T
re
at
m
en
t

n
B
re
as
t
ca
nc
er

hi
st
or
y
(%

pa
tie
nt
)

D
ur
at
io
n

(w
ee
ks
)

V
ar
ia
tio

ns
A
dv

er
se

ev
en
ts

F
re
qu

en
cy

p
va
lu
e

S
co
re

p
va
lu
e

V
en
la
fa
xi
ne

ve
rs
us

pl
ac
eb
o

C
ar
pe
nt
er

et
al
.
[1
5]

(c
ro
ss
ov

er
st
ud

y)
V
en
la
fa
xi
ne

37
.5

m
g/
d

26
10

0
%

14
−
22

%
<
0.
00

1
–

–
C
on

st
ip
at
io
n,

he
ad
ac
he
,
dr
y

m
ou

th

P
la
ce
bo

(c
)

26
10

0
%

0
%

–
–

L
op

ri
nz
i
et

al
.
[1
6]

V
en
la
fa
xi
ne

37
.5

m
g/
d

56
–

4
−
30

%
<
0.
00

1
−
37

%
<
0.
00

1
D
ry

m
ou
th
,n
au
se
a,
de
cr
ea
se
d

ap
pe
tit
e,
co
ns
tip
at
io
n

V
en
la
fa
xi
ne

75
m
g/
d

55
–

−
46

%
−
61

%

V
en
la
fa
xi
ne

15
0
m
g/
d

54
–

−
58

%
−
61

%

P
la
ce
bo

(c
)

56
–

−
19

%
−
27

%
–

V
en
la
fa
xi
ne

ve
rs
us

cl
on

id
in
e

B
oe
kh

ou
t
et

al
.
[1
7]

V
en
la
fa
xi
ne

75
m
g/
d

41
10

0
%

12
–

–
−
41

%
<
0.
00

1
N
au
se
a,
co
ns
tip

at
io
n,

de
cr
ea
se
d
ap
pe
tit
e

C
lo
ni
di
ne

0.
1
m
g/
d

41
10

0
%

–
−
26

%
0.
04

5
–

P
la
ce
bo

(c
)

20
10

0
%

–
−
29

%
–

–

B
ui
js
et

al
.
[1
8]

(c
ro
ss
ov

er
st
ud

y)
V
en
la
fa
xi
ne

75
m
g/
d

49
10

0
%

18
–

–
−
49

%
0.
55

Ta
st
e
al
te
ra
tio
n,
de
cr
ea
se
d

ap
pe
tit
e,
na
us
ea
,c
on
st
ip
at
io
n

C
lo
ni
di
ne

0.
1
m
g/
d
(c
)

51
10

0
%

–
−
55

%
It
ch
in
g,

pa
in

L
oi
bl

et
al
.
[1
9]

(c
ro
ss
ov

er
st
ud

y)
V
en
la
fa
xi
ne

75
m
g/
d

40
10

0
%

4
−
57

%
0.
02

5
−
11
.4

U
/d
ay

0.
04

3
N
au
se
a,
dr
y
m
ou

th
,t
ir
ed
ne
ss
,

re
st
le
ss

sl
ee
p

C
lo
ni
di
ne

0.
15

m
g/
d
(c
)

40
10

0
%

−
37

%
−
8.
9
U
/d
ay

D
ry

m
ou

th
,t
ir
ed
ne
ss
,r
es
tle
ss

sl
ee
p

P
ar
ox

et
in
e
ve
rs
us

pl
ac
eb
o

S
te
ar
ns

et
al
.
[2
0]

(c
ro
ss
ov

er
st
ud

y)
P
ar
ox

et
in
e
10

m
g/
d

37
78

%
8

−
41

%
0.
00

06
−
46

%
0.
00

08
N
au
se
a

P
la
ce
bo

(c
)

39
79

%
−
14

%
−
14

%

P
ar
ox

et
in
e
20

m
g/
d

38
82

%
−
52

%
0.
00

2
−
56

%
0.
00

4
P
la
ce
bo

(c
)

37
86

%
−
27

%
−
29

%

F
lu
ox

et
in
e
ve
rs
us

pl
ac
eb
o

L
op

ri
nz
i
et

al
.
[2
1]

(c
ro
ss
ov

er
st
ud

y)
F
lu
ox

et
in
e
20

m
g/
d

40
–

8
−
42

%
a

0.
54

−
50

%
a

0.
35

–

P
la
ce
bo

(c
)

41
–

−
31

%
−
36

%
–

S
er
tr
al
in
e
ve
rs
us

pl
ac
eb
o

W
u
et

al
.
[2
2]

S
er
tr
al
in
e
25

m
g/
d

24
95

%
4

−
37

%
0.
32

2
−
32

%
0.
38

4
–

P
la
ce
bo

(c
)

22
95

%
−
22

%
−
22

%
–

K
im

m
ic
k
et

al
.
[2
3]

(c
ro
ss
ov

er
st
ud

y)
S
er
tr
al
in
e
50

m
g/
d

33
10

0
%

12
−
1.
6
H
F
/w
ee
k

0.
90

−
3.
2
U
/w
ee
k

0.
70

–

P
la
ce
bo

(c
)

29
10

0
%

−
1.
5
H
F
/w
ee
k

−
4.
6
U
/w
ee
k

–

C
ita
lo
pr
am

ve
rs
us

pl
ac
eb
o

B
ar
to
n
et

al
.
[2
4]

C
ita
lo
pr
am

10
m
g/
d

54
35

%
6

−
46

%
<
0.
00

1
−
49

%
≤0

.0
02

–

C
ita
lo
pr
am

20
m
g/
d

56
37

%
−
43

%
−
50

%
–

1464 Support Care Cancer (2013) 21:1461–1474



that during the 12 weeks of treatment, breast cancer
patients taking venlafaxine 75 mg/day had a 41 % hot
flash score reduction compared with placebo (p<0.001);
those taking clonidine 0.1 mg/day had a 26 % reduction
(p=0.045; LOE II) [17]. Compared with patients receiving
placebo, those taking venlafaxine experienced significant-
ly more nausea (p=0.02) and constipation (p=0.04). Loss
of appetite occurred more frequently with venlafaxine
compared with clonidine (p=0.003). Sexual function and
sleep quality were similar in both groups.

In 2009, Buijs et al. published a crossover study which
showed no difference in the mean reduction in hot flash
score between breast cancer patients taking venlafaxine
75 mg/day and those taking clonidine 0.1 mg/day after
8 weeks of treatment (49 % versus 55 %; p=0.55; LOE II)
[18]. After 2 weeks, patients taking venlafaxine reported
taste alteration, appetite loss, nausea and constipation,
whereas patients taking clonidine reported pain and
itching. After 8 weeks, fewer depressive symptoms were
observed in the venlafaxine group compared to base-
line (p=0.001), while no change was observed in the
clonidine group. Neither treatment had an impact on
sexual function.

In 2007, Loibl et al. demonstrated that venlafaxine
75 mg/day was significantly more effective than clonidine
0.15mg/day in reducing hot flash frequency (57 % versus
37 %; p=0.025) and score (11.4 versus 8.9 U/day;
p=0.043) in breast cancer patients (LOE II) [19]. In
both groups, the most common adverse events were dry
mouth, tiredness and restless sleep. Nausea was more
frequently reported by patients taking venlafaxine
compared to clonidine (p=0.05).

& Paroxetine
In 2005, Stearns et al. showed that paroxetine 10 or

20 mg/day significantly reduced hot flash frequency
(40.6 % versus 13.7 %; p=0.0006 and 51.7 % versus
26.6 %; p=0.002) and score (45.6 % versus 13.7 %; p=
0.0008 and 56.1 % versus 28.8 %; p=0.004) compared
with placebo in women among which more than 80 %
were breast cancer survivors (LOE II) [20]. Efficacy was
similar between the two doses, but women were less
likely to discontinue low-dose paroxetine. Adverse
events that may have been related to paroxetine were
mostly mild and mainly included nausea. Sleep
improvements were reported with low-dose paroxetine
compared with placebo (p=0.01).

& Fluoxetine
In 2002, Loprinzi et al. published a crossover study

and showed that after the first 4 weeks of treatment, no
variation in hot flash frequency or score was observed
between breast cancer patients treated with fluoxetine
20 mg/day and those receiving placebo (LOE II) [21].
Nevertheless, subsequent analysis of the crossover dataT

ab
le

2
(c
on

tin
ue
d)

S
tu
dy

T
re
at
m
en
t

n
B
re
as
t
ca
nc
er

hi
st
or
y
(%

pa
tie
nt
)

D
ur
at
io
n

(w
ee
ks
)

V
ar
ia
tio

ns
A
dv

er
se

ev
en
ts

F
re
qu

en
cy

p
va
lu
e

S
co
re

p
va
lu
e

C
ita
lo
pr
am

30
m
g/
d

55
35

%
−
50

%
−
55

%
–

P
la
ce
bo

(c
)

83
31

%
−
20

%
−
23

%
–

K
al
ay

et
al
.
[2
5]

C
ita
lo
pr
am

20
m
g/
d

25
–

8
–

–
−
37

%
0.
00

1
S
om

no
le
nc
e,
pe
rs
pi
ra
tio

n,
pa
lp
ita
tio

ns
,
dr
y
m
ou

th

P
la
ce
bo

(c
)

25
–

–
−
13

%
–

c
co
m
pa
ra
to
r,
d
da
y,
H
F
ho

t
fl
as
h,

m
g
m
ill
ig
ra
m
,
n
nu

m
be
r
of

pa
tie
nt
s,
U

un
it,

–
da
ta

no
t
av
ai
la
bl
e

a
C
ro
ss
ov

er
an
al
ys
is
sh
ow

ed
th
at

pa
tie
nt
s
ta
ki
ng

fl
uo

xe
tin

e
ha
d
fu
rt
he
r
re
du

ct
io
ns

in
ho

t
fl
as
h
fr
eq
ue
nc
y
(1
9
%
;
p
=
0.
01

)
an
d
sc
or
e
(2
4
%
;
p
=
0.
02

)
co
m
pa
re
d
w
ith

pl
ac
eb
o

Support Care Cancer (2013) 21:1461–1474 1465



T
ab

le
3

S
um

m
ar
y
of

re
su
lts
:
an
tih

yp
er
te
ns
iv
es

an
d
an
tic
on

vu
ls
an
ts

S
tu
dy

T
re
at
m
en
t

n
B
re
as
t
ca
nc
er

hi
st
or
y
(%

pa
tie
nt
)

D
ur
at
io
n

(w
ee
ks
)

V
ar
ia
tio

ns
A
dv

er
se

ev
en
ts

F
re
qu

en
cy

p
va
lu
e

S
co
re

p
va
lu
e

C
lo
ni
di
ne

ve
rs
us

pl
ac
eb
o

P
an
dy

a
et

al
.
[2
6]

C
lo
ni
di
ne

0.
1
m
g/
d

99
10

0
%

8
−
37

%
0.
00

6
−
50

%
0.
00

6
S
le
ep
in
g
di
ff
ic
ul
tie
s

P
la
ce
bo

(c
)

99
10

0
%

−
17

%
−
26

%
–

G
ab
ap
en
tin

ve
rs
us

ot
he
r
m
ed
ic
at
io
ns

(v
en
la
fa
xi
ne
,
vi
ta
m
in

E
or

pl
ac
eb
o)

B
or
de
le
au

et
al
.
[2
7]

(c
ro
ss
ov

er
st
ud

y)
G
ab
ap
en
tin

90
0
m
g/
d

34
10

0
%

4
–

–
−
66

%
(f
or

bo
th
)a

<
0.
00

1
D
iz
zi
ne
ss
,
in
cr
ea
se
d
ap
pe
tit
e

V
en
la
fa
xi
ne

75
m
g/
d

32
10

0
%

–
N
au
se
a,
ap
pe
tit
e
lo
ss
,
co
ns
tip

at
io
n,

di
ff
ic
ul
ty

ac
hi
ev
in
g
or
ga
sm

s

B
ig
lia

et
al
.
[2
8]

G
ab
ap
en
tin

90
0
m
g/
d

60
10

0
%

12
−
57

%
b

–
−
67

%
b

–
S
om

no
le
nc
e,
di
zz
in
es
s,
dr
y
m
ou

th
,

ne
rv
ou

sn
es
s,
w
ei
gh

t
ga
in

V
ita
m
in

E
80

0
IU

/d
(c
)

55
10

0
%

−
10

%
−
7
%

–

L
op

ri
nz
i
et

al
.
[2
9]

G
ab
ap
en
tin

90
0
m
g/
d

55
84

%
4

−
49

%
0.
61

−
60

%
0.
37

N
er
vo

us
ne
ss

A
nt
id
ep
re
ss
an
ts
+
G
ab
ap
en
tin

90
0
m
g/
d
(c
)

58
78

%
−
54

%
−
56

%
–

P
an
dy

a
et

al
.
[3
0]

G
ab
ap
en
tin

30
0
m
g/
d

13
9

10
0
%

8
−
30

%
0.
00

06
c

–
31

%
0.
00

7c
–

G
ab
ap
en
tin

90
0
m
g/
d

14
4

10
0
%

−
44

%
–
46

%

P
la
ce
bo

(c
)

13
7

10
0
%

−
15

%
–
15

%
–

P
re
ga
ba
lin

ve
rs
us

pl
ac
eb
o

L
op

ri
nz
i
et

al
.
[3
1]

P
re
ga
ba
lin

15
0
m
g/
d

69
35

%
6

−
59

%
0.
00

7
−
65

%
0.
00

9
D
iz
zi
ne
ss
,
tr
ou

bl
e
co
nc
en
tr
at
in
g

P
re
ga
ba
lin

30
0
m
g/
d

69
44

%
−
61

%
0.
00

7
−
71

%
0.
00

7
D
iz
zi
ne
ss
,
co
gn

iti
ve

di
ff
ic
ul
tie
s,

w
ei
gh

t
ga
in
,
so
m
no

le
nc
e,

co
or
di
na
tio

n
pr
ob

le
m
s,
tr
ou

bl
e

co
nc
en
tr
at
in
g,

bl
ur
re
d/
do

ub
le

vi
si
on

P
la
ce
bo

(c
)

69
41

%
−
36

%
–

−
50

%
–

–

c
co
m
pa
ra
to
r,
d
da
y,
m
g
m
ill
ig
ra
m
,
n
nu

m
be
r
of

pa
tie
nt
s,
IU

in
te
rn
at
io
na
l
un

it,
–
da
ta

no
t
av
ai
la
bl
e

a
R
ed
uc
tio

n
fr
om

ba
se
lin

e
av
er
ag
ed

ov
er

bo
th

tr
ea
tm

en
ts
an
d
tr
ea
tm

en
t
pe
ri
od

s
b
N
o
di
re
ct
st
at
is
tic
al
co
m
pa
ri
so
n
ha
s
be
en

do
ne

be
tw
ee
n
th
e
tw
o
ex
pe
ri
m
en
ta
la
rm

s.
O
nl
y
pa
tie
nt
s
tr
ea
te
d
w
ith

ga
ba
pe
nt
in

ha
ve

de
m
on

st
ra
te
d
si
gn

if
ic
an
tr
ed
uc
tio

ns
of

ho
tf
la
sh

fr
eq
ue
nc
y
an
d
sc
or
e

co
m
pa
re
d
to

ba
se
lin

e
(p
<
0.
05

)
c
D
if
fe
re
nc
e
in

pe
rc
en
ta
ge

ch
an
ge

in
fr
eq
ue
nc
y
an
d
se
ve
ri
ty

fr
om

ba
se
lin

e
to

w
ee
k
8

1466 Support Care Cancer (2013) 21:1461–1474



showed that fluoxetine was associated with significant
reduction in hot flash frequency (19 %; p=0.01) and
score (24 %; p=0.02). Additional analysis confirmed the
superiority of fluoxetine over placebo, even when ad-
justed for potential confounding factors such as depres-
sion, tamoxifen use and age. Compared with placebo,
fluoxetine treatment did not induce further toxicity and
had no significant impact on libido, depressive symp-
toms and QoL.

& Sertraline
Two RCTs evaluated the efficacy of sertraline for

treating hot flashes in breast cancer survivors [22, 23].
In 2009, Wu et al. found no difference in hot flash
frequency or score between breast cancer patients trea-
ted with sertraline 25 mg/day or placebo (LOE II) [22].
No serious drug-related adverse events were associated
with the use of sertraline. Most adverse events were mild
to moderate and resolved by themselves or by lowering

doses. Treatment with sertraline had no significant im-
pact on patient QoL.

In 2006, Kimmick et al. showed no difference in hot
flash frequency or score between patients treated with
sertraline 50mg/day or placebo (LOE II) [23]. The adverse
events most frequently reported in the sertraline group
were nausea (28 %), diarrhea (20 %), fatigue/malaise
(12 %) and anxiety/nervousness (12 %); their incidence
was similar in the placebo group. Even though sertraline
had no significant impact on patient QoL, the majority of
patients preferred sertraline over placebo.

& Citalopram
Two RCTs evaluated the efficacy of citalopram for

treating hot flashes in breast cancer survivors [24, 25]. In
2010, Barton et al. demonstrated that after 6 weeks of
treatment, breast cancer patients receiving citalopram
10, 20 or 30 mg/day had statistically significant reduc-
tions in hot flash frequency (46, 43 and 50 % versus

Table 4 Summary of results: natural health products

Study Treatment n Breast cancer
history (% patient)

Duration
(weeks)

Variations

Frequency p value Score p value

Phytoestrogens, isoflavones and other derivatives versus placebo

Pruthi et al. [32] Flaxseed 7.5 g/d 94 50 % 6 −29 % 0.90 −4.9 U/d 0.29
Placebo (c) 94 52 % −25 % −3.5 U/d

MacGregor et al. [33] Isoflavones 70 mg/d 36 100 % 12 – – – 0.806a

Placebo (c) 36 100 % – –

Nikander et al. [34] Phytoestrogens 114 mg/d 32 100 % 3 – – – 0.992b

Placebo (c) 32 100 % – –

Van Patten et al. [35] Isoflavones 90 mg/d 78 100 % 12 − –30 % ns
Placebo (c) 79 100 % − –40 %

Quella et al. [36] Phytoestrogens 150 mg/d 87 100 % 8 – – −44 %c, −21 %c,
−35 %c

0.78

Placebo (c) 88 100 % – −40 %c, −22 %d,
−35 %e

Black cohosh versus placebo

Pockaj et al. [37] Black cohosh 40 mg/d 66 59 % 8 – – −15 % 0.10
Placebo (c) 65 69 % – −31 %

Jacobson et al. [38] Black cohosh 40 mg/d 42 100 % 2 months −27 % overall 0.86 – –

Placebo (c) 43 100 % –

Tamoxifen versus tamoxifen + black cohosh

Hernandez et Pluchino
[39]

Tamoxifen 20 mg/d+black
cohosh 40 mg/d

90 100 % 60 days 46.7 %d – – –

Tamoxifen 20 mg/d (c) 46 100 % – –

St. John’s wort versus placebo

Al-Akoum et al. [40] St. John’s wort 900 mg/d 22 55 % 3 months −2.3 HF/d 0.11 −3.8 U/d 0.10
Placebo (c) 25 68 % −1 HF/d −1.8 U/d

c comparator, d day, HF hot flash, mg milligram, n number of patients, ns not significant, U unit, – data not available, g gram
a Treatment with isoflavone did not result in significant differences in menopausal symptoms scores compared to placebo (hot flashes and sweating)
b Reductions in Kupperman index score were evaluated following two treatments; no difference was observed compared to placebo (15.5% versus 14.7%)
c Percentage of patients having ≤25 %, 25 to 50 %, and ≥50 % reduction in hot flash score, respectively
d Percentage of patients free of hot flashes
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20 %, respectively; p<0.001) and score (49, 50 and
55 % versus 23 % respectively; p≤0.002) compared to
placebo (LOE II) [24]. No significant difference was
observed between the three doses. No citalopram-
related toxicity and no impact on patient QoL were
reported. Nevertheless, significant improvement in anx-
iety (p≤0.01) and reduction in hot flash interference in
daily life (p<0.01) were observed in patients taking
citalopram 20 mg/day.

In 2007, Kalay et al. reported that after 8 weeks of
treatment with citalopram 20 mg/day, women not
taking HRT had significant reductions in hot flash
score compared with placebo (37 % versus 13 %;
p=0.001; LOE II) [25]. Adverse events such as som-
nolence, increased perspiration, palpitations and dry
mouth were observed with citalopram. A significant
improvement in physical well-being was observed in
patients taking citalopram (p=0.001). However, no
difference was reported for sexual functioning and
patient QoL.

Efficacy of antihypertensive drugs

& Clonidine
In 2000, Pandya et al. found that breast cancer

patients receiving clonidine 0.1 mg/day had a greater
reduction in hot flash frequency (37 % versus 17 %; p=
0.006) and score (50 % versus 26 %; p=0.006) than
patients receiving placebo (LOE II) [26]. Patients taking
clonidine were more likely to report difficulty sleeping
(41 % versus 21 %; p=0.02). Improvements in QoL
were observed after 8 weeks of treatment with clonidine
(p=0.02).

Efficacy of anticonvulsant drugs

& Gabapentin
Four RCTs evaluated the efficacy of gabapentin for

treating hot flashes in breast cancer survivors [27–30].
In 2010, Bordeleau et al. showed a statistically signifi-
cant reduction in hot flash score in patients treated with
gabapentin 900 mg/day and in patients treated with
venlafaxine 75 mg/day compared with baseline values
(66 % reduction; p<0.001; LOE II) [27]. Treatment
crossover was planned after 28 days and following
crossover, significantly more patients preferred venla-
faxine over gabapentin (68 % versus 32 %; p=0.01). No
grade 3 or 4 treatment-related adverse events were
reported. However, treatment with venlafaxine was as-
sociated with increased appetite loss (p=0.003), nausea
(p=0.02) and constipation (p=0.05), and with fewer
negative mood changes (p=0.01) compared with gaba-
pentin. On the other hand, gabapentin was associated with

increased appetite (p=0.001) and dizziness (p=0.005).
More difficulty achieving orgasms was noted with
venlafaxine (p=0.002).

In 2009, Biglia et al. assessed the efficacy and toler-
ability of gabapentin 900 mg/day compared with vita-
min E for controlling vasomotor symptoms in breast
cancer patients (LOE II) [28]. After 12 weeks, gabapentin
resulted in significant reductions in hot flash frequency
and score from baseline (57 % and 67 %; p<0.05 for
both). The effect of vitamin E was considered fairly
small by the authors with a 10 % reduction in hot flash
frequency and a 7 % reduction in hot flash score. The
most common gabapentin-related adverse events were
somnolence and dizziness. Dry mouth, nervousness and
modest weight gains were also observed. Patient QoL
and sleep quality were significantly improved with
gabapentin (p<0.05 for both).

In 2007, Loprinzi et al. showed that combining an
antidepressant and gabapentin was not more effective
than gabapentin alone in reducing hot flash frequency
(49 % versus 54 %; p=0.61) and score (60 % versus
56 %; p=0.37; LOE II) [29]. Despite a trend for
difference in nervousness and negative mood changes
among the two treatment arms, incidence of adverse
events and impact on QoL were similar in both
groups.

In 2005, Pandya et al. demonstrated that breast
cancer patients treated with gabapentin 300 or
900 mg/day had significant reductions in hot flash
frequency (30 and 44 % versus 15 %; p=0.0006)
and severity score (31 and 46 % versus 15 %;
p=0.007) between baseline and week 8, compared
with placebo (LOE I) [30]. Only the higher dose of
gabapentin was associated with significant decreases in
hot flash frequency and severity (p<0.0001). Use of
gabapentin was associated with improved appetite and
reduced pain.

& Pregabalin
In 2010, Loprinzi et al. demonstrated that breast

cancer patients treated with pregabalin 75 and 150 mg
twice daily for 6 weeks had significant reductions from
baseline in hot flash frequency (59 and 61 % versus
36 %; p=0.007 for both) and score (65 and 71 % versus
50 %; p=0.009 and p=0.007, respectively), compared to
placebo (LOE I) [31]. Treatment with pregabalin in-
duced more dizziness, cognitive difficulties, undesirable
weight gain, somnolence, coordination difficulties, trou-
ble concentrating and concerns regarding blurred or
double vision. Changes in these adverse events were
mostly significant with the higher dose of pregabalin.
Treatment with pregabalin had no effect on patient QoL,
but a reduction in hot flash interference in daily life was
observed. Patients treated with pregabalin were much

1468 Support Care Cancer (2013) 21:1461–1474



more satisfied with their hot flash control than those
receiving placebo (p≤0.0001).

Efficacy of natural health products

& Phytoestrogens, isoflavones and other derivatives
Five RCTs evaluated the efficacy of phytoestrogens

and their derivatives for treating hot flashes in breast
cancer survivors [32–36]. In 2012, Pruthi et al. found
that flaxseed 7.5 g/day had no further effect on the mean
reduction of hot flash frequency (29 % versus 25 %;
p=0.90) and score (4.9 versus 3.5 U/day; p=0.29)
compared with placebo (LOE II) [32]. Patients in
both groups reported abdominal distension, flatu-
lence, diarrhea and nausea. Patients taking flaxseed
had significantly less grade 1 pruritus than patients
taking placebo (p=0.04). No difference was observed
between the groups concerning mood, QoL and hot
flash interference in daily life, except for leisure
interference for which an improvement was observed
in patients taking flaxseed (p=0.03).

In 2005, MacGregor et al. observed that breast can-
cer patients taking soy phytoestrogens 35 (isoflavones
70 mg/day) had no significant reductions in menopausal
symptoms scores (hot flashes and sweating) compared
with placebo (LOE II) [33]. Toxicity of soy phytoestro-
gens was mild, primarily gastrointestinal and not sig-
nificantly different from that of placebo. Furthermore,
soy phytoestrogen did not improve patient QoL.

In 2003, Nikander et al. demonstrated in a crossover
study that breast cancer patients treated with phytoestro-
gens 114 mg/day (including soy isoflavones, glycitein,
daidzein and genistein) had a significant reduction in
Kupperman index from baseline (15.5 %; p=0.002), but
not different from that observed in the placebo arm
(14.7 %; p=0.992; LOE II) [34]. Neither hot flashes nor
any other components of the Kupperman index were
relieved with phytoestrogens when evaluated separately.
Moreover, phytoestrogens had no impact on patient work-
ing capacity, depression, anxiety and self-confidence.

In 2002, Van Patten et al. found no significant differ-
ence in the 24-hour hot flash score reduction in breast
cancer patients treated daily with a soy beverage
containing 90 mg isoflavones or with a placebo rice
beverage (30 % versus 40 %; p=not significant; LOE
II) [35]. Mild gastrointestinal adverse events were
reported in both groups but were more frequent and
severe in the soy beverage arm.

In 2000, Quella et al. demonstrated that breast
cancer survivors treated with soy phytoestrogens
150 mg/day had no reduction in hot flash score from
baseline compared with placebo (p=0.78; LOE II)
[36]. However, 36 % of patients receiving placebo

reported that hot flash frequency had been reduced by
half compared with to 24 % of patients receiving soy
phytoestrogens (p=0.01). Incidence of adverse events
was similar in both groups.

& Black cohosh
Three RCTs evaluated the efficacy of black cohosh

for treating hot flashes in breast cancer patients [37–39].
In 2006, Pockaj et al. showed no significant difference
in mean hot flash frequency (17 % versus 26 %; p=0.36)
and score (20 % versus 27 %; p=0.53) in women with a
history of breast cancer or a perceived increased risk of
breast cancer treated with black cohosh 40 mg/day com-
pared to placebo (difference between the fourth treat-
ment week and baseline; LOE II) [37]. After 4 weeks, a
crossover was allowed, which did not show any benefit
for black cohosh (p=0.98). Black cohosh was well tol-
erated and did not affect patient QoL.

In 2001, Jacobson et al. found that breast cancer survi-
vors treated with black cohosh 40mg/day for 2 months had
no reduction in hot flash frequency and intensity compared
with placebowith an overall decline in themean number of
hot flashes from baseline of 27 % (p=0.86; LOE II) [38].
Significant improvement in sweating was observed in the
black cohosh group (p=0.04). Severe adverse events, such
as cases requiring hysterectomy and breast cancer recur-
rence, were observed in the black cohosh arm.

In 2003, Hernandez-Munoz and Pluchino found that
46.7 % of breast cancer survivors treated with tamoxifen
and black cohosh 20 mg/day were free of hot flashes (LOE
II) [39]. However, severe hot flashes were reported by
24.4% of patients treatedwith tamoxifen and black cohosh
and by 73.9% of patients treated with tamoxifen alone (p<
0.01).

& St. John’s wort
In 2009, Al-Akoum et al. found no difference in the

reduction of daily hot flash frequency (2.3 versus 1.0; p=
0.11) and score (3.8 versus 1.8 U/day; p=0.10) in breast
cancer survivors treated with St. John’s wort 900 mg/day
or placebo for 12 weeks (LOE II) [40]. After 3 months,
significant improvements in menopause-specific QoL
(p=0.01) and reductions in sleep problems (p=0.05)
were reported in the St. John’s wort arm. Adverse
events such as fatigue, dry mouth and abnormal
sweating were more common in the placebo group
than in the St. John’s wort group.

Discussion

Menopause is unfortunately a reality that no woman can
escape. For the majority of menopausal women, hot flashes
are among the most bothersome symptoms. In healthy wom-
en, this symptom disappears within 4 to 5 years from the
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onset of menopause. However, among breast cancer survi-
vors, it is usually more intense and more frequent and can
significantly affect QoL [41]. HRT is a treatment option that
may be considered for the majority of women, but is gener-
ally contraindicated for breast cancer patients and survivors.

Usual management of breast cancer include endocrine
treatment or chemotherapy. Both treatments cause an estro-
gen deprivation that can lead to a premature menopause,
resulting in more severe and prolonged menopausal symp-
toms [3, 42]. Tamoxifen is one of the most used treatments
for breast cancer. In breast cancer patients initiating tamox-
ifen treatment, the pattern of hot flashes is typically a grad-
ual increase over the first 2 to 3 months, followed by a
plateau and a slow dissipation [43]. Among the selected
studies, most included breast cancer patients treated with
tamoxifen. Only five studies presented results from un-
planned analysis of the effectiveness of the different non-
hormonal hot flashes treatments according to concomitant
tamoxifen intake [20, 24, 31, 32, 38]. All concluded that the
effectiveness of these treatments was not influenced by
tamoxifen.

Efficacy of SNRIs and SSRIs

Historically, SNRIs and SSRIs have been recognized mainly
for their effects on depression, obsessive-compulsive disor-
ders and anxiety. However, for the purpose of this review, 11
RCTs evaluating the efficacy of these agents in hot flashes
treatment in breast cancer patients were included [15–25].
Overall, studies demonstrated that treatment with venlafax-
ine (37.5 to 150 mg/day), paroxetine (10 to 20 mg/day) or
citalopram (10 to 30 mg/day) led to significant reductions in
hot flash frequency (from 14 to 58 %) and score (from 26 to
51 %) compared to placebo [15–20, 24, 25]. No direct
comparison between treatments could be made due to the
heterogeneity in study populations. Furthermore, methodo-
logical weaknesses, such as low statistical power, high fre-
quency of treatment dropout and non-optimal treatment
compliance, were frequently observed. One study showed
a very modest improvement in hot flash frequency and score
in breast cancer survivors with the use of fluoxetine com-
pared to placebo but only after treatment crossover [21]. The
short duration of the study and the absence of a washout
period before crossover may have significantly affected the
outcomes observed.

It is fascinating to observe that all the selected studies
compared the efficacy of SNRIs or SSRIs with that of
placebo. It would be interesting to compare these with each
other in order to establish their superiority in efficacy. In
most of the reviewed evidence, reductions in hot flash
frequency and score were also observed in patients receiving
placebo. These reductions were consistent with the finding
that 4 weeks treatment with placebo generally led to a

reduction in hot flash frequency of more than 25 % in
menopausal patients [2]. Few studies compared venlafaxine
efficacy with that of other agents such as clonidine or
gabapentin [17–19, 27] and only one showed a significant
improvement in hot flash frequency and score with
venlafaxine [27].

Generally, SNRIs and SSRIs induce significant adverse
events such as dry mouth, nausea, constipation and appetite
problems. In addition, some of these drugs are known to
inhibit cytochrome P450 2D6 activity, an enzyme involved
in tamoxifen metabolism [44]. Consequently, the use of
drugs such as fluoxetine and paroxetine must not be pre-
scribed concomitantly with tamoxifen because they are
known to reduce endoxifen plasma concentration. Analyses
derived from the Arimidex, Tamoxifen Alone or in Combi-
nation (ATAC) trial suggested that there was no strong
evidence available to conclude that these drugs should be
avoided in women treated with tamoxifen [45]. However,
current clinical practice guidelines are more cautious and
still recommend that fluoxetine and paroxetine should not
be prescribed to women treated with tamoxifen [42, 46–48].

Efficacy of antihypertensive and anticonvulsant agents

One study showed that clonidine 0.1 mg/day significantly
reduced hot flash frequency and score, compared with pla-
cebo, in breast cancer patients [26]. Improved QoL was
showed in favour of clonidine despite increased sleep
disturbances.

Efficacy of anticonvulsants was evaluated in five RCTs
using different comparative treatments, including antide-
pressants, vitamin E or placebo [27–31]. Studies showed
that treating hot flashes in breast cancer patients with
gabapentin 900 mg/day or pregabalin 150 mg/day led to
significant reductions in hot flash frequency and score.
Treatment with gabapentin compared to vitamin E pro-
vided approximately a six- to tenfold reduction in hot
flash frequency and score [28]. Gabapentin given concur-
rently with antidepressants provided no further benefit on
hot flash relief [29]. Furthermore, a study showed that
breast cancer patients experiencing hot flashes preferred
treatment with venlafaxine than with gabapentin [27].
Adverse events were generally observed with high doses
of anticonvulsants and mainly included dizziness, poor
appetite, dry mouth, nervousness, weight gain and diffi-
culty concentrating.

The studies reviewed were generally of short duration (4
to 12 weeks) and included no long-term data. Because of
heterogeneity in the study population, it was not possible to
compare these medications with each other. Well-designed
RCTs are needed to position these drugs within a treatment
continuum. Absence of treatment comparison affect their
value in clinical practice, given that some clinical guidelines
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and expert consensus statements consider anticonvulsant
drugs to be both first-line or second-line treatments for hot
flashes [42, 48–50].

Efficacy of natural health products

Natural health products, especially those derived from me-
dicinal plants, have very complex molecular compositions,
and studies generally included non-clinically validated sub-
stances or composites in which no dose–response relation-
ships were observed. In the selected studies, none of the
tested natural health products significantly reduced hot flash
frequency or score in breast cancer patients [32–40].

No study assessing the efficacy of phytoestrogens and
their derivatives for treating hot flashes in breast cancer
patients was positive [32–36]. Phytoestrogens are known
to have estrogenic or anti-estrogenic activities depending
on their dosage [51]. A potential risk for hormone-related
adverse events, such as endometrial hyperplasia and breast
cancer, is of concern because phytoestrogens have been
demonstrated to act as weak estrogen agonists [52]. None
of the reviewed studies assessed the impact of phytoestro-
gen intake on breast cancer survival and recurrence. Data on
phytoestrogen safety and survival benefits are inconsistent.
This is generally due to differences in study design and
populations and the presence of confounding factors
[53–55]. Safety of phytoestrogens was evaluated in a
meta-analysis that included 174 RCTs [52]. No difference
in overall incidence of adverse events was shown between
the phytoestrogens and control arms (36.7 % versus
38 %; p=0.20). However, a significantly higher incidence
of gastrointestinal toxicity was observed with phytoestrogens
(17.8 % versus 13.4 %; p=0.003).

Three RCTs evaluated the efficacy of black cohosh and
showed no significant benefit for reducing hot flash frequen-
cy and score in breast cancer patients [37–39]. Black cohosh
may cause major adverse events, such as constipation,
arrhythmia, weight gain, abdominal cramps, endometrial
hyperplasia and vaginal bleeding. An in vitro study sug-
gested that black cohosh may also interfere with tamoxifen
activity [56]. However, other studies concluded that this
natural health product is a reasonable and safe treatment
for breast cancer patients [57–61]. In 2004, the Collège
des médecins du Québec and Ordre des pharmaciens du
Québec jointly evaluated the safety of different natural
health products and suggested that patients taking black
cohosh concurrently with other medications should be
closely monitored by their physicians or pharmacists [62].
Furthermore, no benefit was reported with St. John’s
wort for reducing hot flash frequency and severity in
breast cancer patients and adverse events, such as consti-
pation, dry mouth and abnormal sweating, were observed
[40]. As with black cohosh, St. John’s wort may decrease

tamoxifen efficacy and may interfere with other medica-
tions used for cancer-associated conditions such as de-
pression, anxiety, coagulation disorders or heart diseases.
Thus, monitoring patients taking St. John’s wort is highly
recommended [62].

Conclusion and recommendations

For breast cancer survivors, regaining a normal QoL is key
to their well-being. Hot flashes, whether natural or induced
by anticancer therapy, may make it difficult to achieve this
objective. The frequency, severity and duration of hot
flashes, along with their interference in daily life and their
impact on QoL, are important parameters to consider in
treatment decisions. Studies have shown that antidepres-
sants (venlafaxine, paroxetine, citalopram and fluoxetine),
antihypertensives (clonidine) and anticonvulsants (gabapen-
tin and pregabalin) significantly reduce hot flash frequency
and severity. However, the use of natural health products
such as phytoestrogens, black cohosh and St. John’s wort
for hot flash treatment is not supported.

In order to set realistic expectations for women choosing
a non-hormonal modality for alleviating hot flashes, it is
important to point out that the differences between the
interventions and placebos, though significant, are some-
times quite small. Also women who do not have breast
cancer may not benefit completely from non-hormonal mo-
dality since none of these therapies approaches the efficacy
of hormone therapy in reducing hot flashes.

Considering the evidence available to date, the CEPO
recommends the following:

1. For breast cancer patients being treated with tamoxifen:

a. The use of venlafaxine, citalopram, clonidine, gaba-
pentin and pregabalin be considered effective in
treating hot flashes (grade B recommendation).

b. The use of paroxetine and fluoxetine be avoided,
given that they may reduce the efficacy of tamoxi-
fen (grade D recommendation).

2. For breast cancer patients not being treated with
tamoxifen:

a. The use of venlafaxine, paroxetine, citalopram, cloni-
dine, gabapentin and pregabalin be considered effec-
tive in treating hot flashes (grade B recommendation).

b. Fluoxetine not be used to treat hot flashes, given
that there is insufficient evidence for its therapeutic
efficacy (grade D recommendation).

3. For breast cancer survivors, sertraline, phytoestrogens
(including isoflavones and other phytoestrogen deriva-
tives), black cohosh and St. John’s wort not be used to
treat hot flashes (grade A recommendation).
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