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A B S T R A C T

Purpose
Up to 75% of women experience hot flashes, which can negatively impact quality of life. As hot
flash physiology is not definitively understood, it cannot be assumed that effective agents
represent class effects. Therefore, there is a continued need for rigorous evaluation to identify
effective nonhormonal options for hot flash relief.

Methods
A randomized, double-blind trial evaluated citalopram at target doses of 10, 20, or 30 mg/d versus
placebo for 6 weeks. Postmenopausal women with at least 14 bothersome hot flashes per week
recorded hot flashes for 7 days before starting treatment and were then titrated to their target
doses. The primary end point was the change from baseline to 6 weeks in hot flash score.

Results
Two hundred fifty-four women were randomly assigned onto this study. Data for hot flash scores
and frequencies showed significant improvement in hot flashes with citalopram over placebo, with
no significant differences among doses. Reductions in mean hot flash scores were 2.0 (23%), 7.0
(49%), 7.7 (50%), and 10.7 (55%) for placebo and 10, 20, and 30 mg of citalopram, respectively
(P � .002). Improvement in secondary outcomes, such as the Hot Flash Related Daily Interference
Scale, was statistically superior in the 20-mg arm. Citalopram was well-tolerated, with no
significant negative adverse effects.

Conclusion
Citalopram is an effective, well-tolerated agent in managing hot flashes. There does not appear to
be a significant dose response above 10 mg/d, but broader helpful effects of the agent appear to
be more evident at 20 mg/d.

J Clin Oncol 28:3278-3283. © 2010 by American Society of Clinical Oncology

INTRODUCTION

Hot flashes are a prevalent and distressing symptom
associated with hormonal changes due to meno-
pause or treatment for breast cancer, causing loss of
sleep, productivity, and a desire for treatment.1-5 For
some women, hot flashes are transient and subside
within 2 years.3 For others, this symptom can persist
for several years, often as a result of taking tamoxifen
or aromatase inhibitor (AI) therapy for breast can-
cer.3,4,6 Effective, low-cost, low-toxicity, nonhor-
monal interventions are needed in order to have
plenty of options available to provide relief to
women throughout the time of need.

With regards to the physiology of this symp-
tom, theories regarding the role of central neuro-
transmitters as triggers continue to thrive, based on
the mechanism of action of the agents that have been

found to positively impact hot flashes, namely sero-
tonergic antidepressants.6-8 Randomized placebo
controlled trials demonstrate at least a 50% reduc-
tion in hot flashes for paroxetine, fluoxetine, and
venlafaxine.7-9 However, due to the unknown phys-
iology of hot flashes and the lack of definitive re-
search about how these agents reduce hot flashes,
the efficacy cannot be attributed to a class effect.

There is at least one selective serotonin re-
uptake inhibitor (SSRI), sertraline, that has been
evaluated for hot flashes by three independent re-
searchers and has not been shown to yield effect sizes
as large as the other agents.9-11 In addition, pub-
lished articles call into question the veracity of the
relief of serotonergic agents for hot flashes.12,13

One of the challenging clinical issues with
utilizing SSRIs is that many of the effective ones
evaluated for hot flashes, namely paroxetine and
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fluoxetine, are potent inhibitors of CYP2D6 and cannot be used to
manage tamoxifen-associated hot flashes. Tamoxifen continues to be
an important treatment in reducing the risk of primary or recurrent
breast cancer and adverse effects, including vasomotor symptoms,
remain one of the main reasons women decide against taking this
treatment.14 Therefore, effective hot flash options that are safe to use
in this population continue to be a critical need.

Citalopram, an antidepressant similar to fluoxetine and parox-
etine,15 is considered to be an SSRI, readily absorbed following oral
ingestion, reaching its peak serum concentration in 2 to 4 hours.
Dosing commonly begins at 10-mg daily and can be increased to a
maximum of 60-mg daily for treating depression. Citalopram is pri-
marily hepatically metabolized by the CYP3A4 and CYP2C19 path-
ways17,18 and is a weak inhibitor of the CYP2D6 pathway. Since it is a
weak inhibitor of CYP2D6, it is clinically feasible that this agent, if
effective for hot flashes, would be able to be used to control hot flashes
related to tamoxifen. In fact, preliminary data provide support that
citalopram does not interfere with tamoxifen metabolism in a clini-
cally significant way,16,17 with additional data being presented at the
American Society of Clinical Oncology meeting in June 2009 consis-
tent with this assertion.18,19

Pilot data have been published supporting citalopram’s efficacy
against hot flashes. Two small studies, involving 1820 and 2221 women,
found a reduction of hot flash frequency of 58% and 45% (respec-
tively) with a dose of 20 mg/d over 4 weeks. In contrast, a large, placebo
controlled trial, evaluating up to 30 mg/d of citalopram and fluoxetine
for hot flashes, concluded that neither citalopram or fluoxetine were
effective.13 However, this study did not collect baseline hot flash data
for a week before starting the study medications/placebo. Rather, day
1 data were used for baseline (E. Suvanto-Luukkonen, personal com-
munication, April 2007).

Therefore, the purpose of this study was to evaluate three doses of
citalopram (10, 20, and 30 mg) for its effectiveness in reducing hot
flashes in a rigorous, placebo-controlled trial, in order to clarify
whether another option for hot flash control exists for women who
must avoid estrogen, particularly those on tamoxifen therapy.

METHODS

The primary purpose of this trial was to determine the optimal effective dose of
citalopram for hot flash relief. In addition, secondary goals were to evaluate
toxicity related to each dose, as well as to evaluate the impact of citalopram on
mood and activity interference related to hot flashes.

Eligibility Criteria

Women eligible for this trial included those who were postmenopausal
and reported to be bothered with at least 14 hot flashes per week for at least the
past month. Women could not be on any antineoplastic therapy or receiving
estrogen or testosterone. Women could have had a history of breast cancer, but
must have had no evidence of active malignancy. The use of other treatments
for hot flashes or the use of other antidepressants was not allowed. Stratifica-
tion factors included age (� 50 or v 50 or older), number of hot flashes per day
(2 to 3 to v 4 to 9 or v 10 or more), duration of hot flash symptoms (� 9
months v 9 months or longer), and current use of aromatase inhibitors,
raloxifene, or tamoxifen (yes v no).

Intervention

Women were randomly assigned to receive one, two, or three pills daily,
representing 10-mg citalopram/placebo, 20-mg citalopram/placebo or 30-mg
citalopram/placebo. There was a two to one chance of receiving active agent
compared with placebo. Study treatment duration was 6 weeks, after a baseline

week in which no study medication was taken. Treatment for all participants
was titrated to their assigned dose beginning with one tablet (10 mg/placebo)
and increasing by one tablet per week (10 mg/placebo) up to their target dose,
the largest of which was three tablets (30 mg/placebo) daily.

Analysis

The primary end point was the change from baseline to 6 weeks for the
hot flash score, as measured by a prospective, self-report hot flash diary that
women were asked to complete in real time.22 Hot flash scores were deter-
mined by assigning points to each hot flash based on reported severity with the
following values: 1 � mild, 2 � moderate, 3 � severe and 4 � very severe. The
points for each day were added together for each patient and then averaged
across each week of the trial. Secondary end points included hot flash fre-
quency, mood as measured by the Profile of Mood States (POMS)23 and
activity interference, as measured by the Hot Flash Related Daily Interference
Scale (HFRDIS).24

Toxicities were evaluated with a weekly self-report questionnaire as well
as by National Cancer Institute Common Toxicity Criteria version 3.0. Ad-
verse effects evaluated by self-report were appetite increase and loss, sleepiness,
nausea, dizziness, fatigue, dry mouth, abnormal sweating, loose stools, blurred
vision, trouble sleeping, nervousness, interest in sexual relations, vaginal dry-
ness, trouble with orgasm, skin rash, and trouble concentrating. The POMS,
HFRDIS, and adverse effects were rated on a 0- to 100-point scale where 0 is as
bad as can be and 100 is as good as can be.

Although there were three different placebo dose levels, this was simply
so that patients could not tell whether or not they were on active treatment due
to the need to titrate antidepressant therapy. The three placebo doses were
initially treated as a single group for comparison against the active treatment
arms. Subsequently, a separate test for within placebo dose level effects was
carried out via the same methods used to compare the three treatment arms to
the joint placebo arm.

Multiple comparisons for the primary end point compared each of the
three active arms with placebo, giving rise to three pairwise comparisons. This
led to the adjustment of the P value to .05/3� .0168. Therefore, each two-sided
multiple comparison of the primary end point with 50 patients per treatment
group at the end of 6 weeks of treatment had 80% power and 5% type I error
rate to detect a difference of 0.82 standard deviations or 1.64 hot flashes per
day, 4.10 units of hot flash score or a drop of 29% from the baseline score.
This is considered a large effect size and is based on previous data with hot
flash trials.22

RESULTS

A total of 254 patients were randomly assigned onto this study be-
tween November 3, 2006, and April 13, 2007. The flow of patients is

Random 
Assignment

10 mg 20 mg 30 mg

Started
treatment
(n = 54)

Started
treatment
(n = 28)

Started
treatment
(n = 55)

Started
treatment
(n = 27)

Started
treatment
(n = 56)

Started
treatment
(n = 28)

Evaluable
for primary
endpoint
(n = 44)

Evaluable
for primary
endpoint
(n = 21)

Evaluable
for primary
endpoint
(n = 44)

Evaluable
for primary
endpoint
(n = 21)

Evaluable
for primary
endpoint
(n = 44)

Evaluable
for primary
endpoint
(n = 22)

10 mg Placebo 20 mg 30 mgPlacebo Placebo

Fig 1. CONSORT diagram.
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depicted in the CONSORT diagram in Figure 1. Baseline characteris-
tics, including all stratification variables, were well-balanced between
arms with no statistically significant differences and are presented in
Table 1.

There was a statistically significant difference for the change in
hot flash scores between each citalopram arm and the combined
placebo arm (P � .001). Decreases from baseline to week 6 in daily hot

flash scores were 7.0 (49%) for 10 mg/d of citalopram, 7.7 (50%) for 20
mg/d, 10.7 (55%) for 30 mg/d, and 2.0 (23%) for the placebo arms
(P � .002; Fig 2). Likewise, daily hot flash frequency was reduced 3.6
(46%), 3.9 (43%), 4.5 (50%), and 1.4 (20%) for 10 mg/d, 20 mg/d, 30
mg/d and placebo arms, respectively, (P � .001; Fig 3).

There was no statistically significant difference in the change in
daily hot flash score or daily frequency among any of the three doses of
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Fig 2. Hot flash score percent reduction (mean daily reduction).

Table 1. Baseline Characteristics (N � 254)

Variable

Placebo 10 mg 20 mg 30 mg

No. % No. % No. % No. %

Mean age, years 56.2 55.2 55.8 55.2
Standard deviation 9 7 9 8

Race
White 75 90 51 90 50 88 49 86
African American 7 8 5 9 7 12 8 14
Asian 0 0 1 2 0 0 0 0

Concurrent treatment
Current AI 13 16 10 18 9 16 9 16
Current raloxifene 2 2 2 4 2 4 2 4
Current tamoxifen 5 6 6 11 5 9 4 7
Breast cancer history 26 31 20 35 21 37 20 35

Estimated frequency at enrollment, HF/d
� 4 11 13 8 14 7 12 8 14
4-9 40 48 29 49 28 49 27 47
� 10 32 39 21 37 22 39 22 37

� 9-month HF duration 70 84 47 83 48 84 47 83
No. of years since menopause

1 10 12 10 18 10 18 10 18
2 8 10 14 25 5 9 7 12
3 2 2 3 5 8 14 5 9
4 59 71 28 49 33 58 33 58
5 4 5 2 4 1 2 2 4

Baseline week
Actual HF score 12 14 14 17
Actual HF frequency 8 8 8 9

Abbreviations: AI, aromatase inhibitor; HF, hot flash.
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Fig 3. Hot flash frequency percent reduction (mean daily reduction).
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citalopram. The analysis for differences across the placebo arms indi-
cated that there were no differences in hot flash activity among the
three levels of placebo (ie, one, two, or three placebo pills) with a mean
score of �0.7 versus �4.2 versus �1.3, respectively, (P � .11).

Subset analyses were performed to evaluate whether citalopram’s
efficacy was impacted by whether a woman was on tamoxifen or an AI
or had a history of breast cancer. There were equal reductions in hot
flashes for all of these groups with a mean reduction in hot flash score
for those on tamoxifen or an AI of 7.8 in versus 8.7 in women not using
these agents (P � .80) and a mean reduction of 8.1 in women with a
history of breast cancer versus 8.7 in those who did not have such a
history (P � .84).

Toxicities graded per National Cancer Institute Common Tox-
icity Criteria version 3.0 did not reveal statistically significant differ-
ences in adverse events related to citalopram. Only one person at the
30-mg dose of citalopram reported grade 3 insomnia, and three re-
ported grade 3 sedation. One person on placebo also experienced
grade 2 sedation. Self-reported adverse effects (Table 2) did not reveal
significant differences between placebo and any of the citalopram
doses. Adverse events related to sexual health were somewhat worse
(but not statistically significantly) in the 30-mg citalopram dose than
the other doses or placebo. Using a single item numeric analog ques-
tion, women on citalopram reported significantly less distress related
to hot flashes (P � .003) and more satisfaction with hot flash control
(P � .04).

Secondary outcomes were similarly positive. Results from the
POMS (Table 3) indicate that there were no statistically significant
differences among any of the arms for mood disturbance based on the
total scale score. However, two subscales were statistically significantly
different among arms. The tension/anxiety subscale was significantly
improved in the arm receiving citalopram 20 mg/d over the arm
receiving either placebo or citalopram 30 mg/d and the anger/hostility

subscale was significantly different between those receiving citalopram
10 mg/d versus placebo.

With respect to interference with activities due to hot flashes,
statistically significant improvements were seen in six of 10 areas
evaluated with the HFRDIS (Table 3). There were many areas of
significant improvement. In areas which did not significantly

Table 2. Self-Reported Adverse Effects

Variable Placebo 10 mg 20 mg 30 mg P �

Potential benefit
HF distress 13.2 28.9 24.7 33.2 .003
Satisfaction with HF control 22.1 40.9 35.9 39.8 .04

Adverse effect
Dry mouth �1.8 9.3 �3.5 �3.6 .05
Abnormal sweating 10.3 23.3 20.2 25.5 .05
Loose stools 2.5 1.4 �8.1 0.9 .06
Sleepiness 0.8 14.4 11.2 14.0 .07
Sexual relations 11.2 9.5 0.8 �5.0 .07
Appetite increase 0.0 7.2 �1.2 �2.9 .11
Trouble sleeping 8.9 17.2 23.3 18.9 .15
Nervousness 3.8 7.7 10.9 6.4 .30
Fatigue 3.1 10.0 2.6 9.3 .45
Appetite loss 0.5 0.9 �3.5 �4.4 .49
Dizziness 2.3 1.6 �1.4 �0.2 .56
Nausea 2.5 0.2 �1.9 �0.7 .57
Blurred vision 1.7 0.7 0.7 3.8 .58
Difficulty with orgasm 0.9 �5.9 �3.5 �8.3 .59
Skin rash 0.6 0.0 1.8 �0.7 .68
Trouble concentrating 8.3 9.0 11.6 7.4 .83
Vaginal dryness/pain �1.3 0.9 �0.3 �3.0 .94

NOTE. Mean change from baseline (higher numbers indicate improvement, negative numbers indicate worse scores than at baseline).
Abbreviation: HF, hot flash.
�Analysis of variance F-test for differences among the four treatment arms.

Table 3. Mean Changes in the POMS and HFRDIS

Variable Placebo 10 mg 20 mg 30 mg

POMS
Total mood 1.3 5.9 6.8 4.0
Tension/anxiety 3.3 5.8 12.9� 4.1
Depression/dejection �0.1 6.0 5.2 6.5
Confusion/bewilderment 0.3 1.2 4.9 0.8
Fatigue/inertia 2.9 5.8 4.8 4.0
Vigor/activity 0.2 6.1 3.8 5.4
Anger/hostility 1.3 10.3� 8.9 7.3

HFRDIS
Work 3 15 21� 9
Social 4 9 18� 8
Leisure 4 9 16† 13
Sleep 13 26 32� 28�

Mood 7 14 20� 14
Concentrate 8 14 15 12
Relationship 2 8 14� 9
Sexuality 2 4 16† 4
Enjoy life 0 9 12† 15�

Overall qualityof life 4 11 17� 16�

NOTE. Higher numbers indicate improvement.
Abbreviations: POMS, Profile of Mood States; HFRDIS, Hot Flash Related

Daily Interference Scale; ANOVA, analysis of variance.
�ANOVA P � .01, compared with the placebo arm.
†ANOVA P � .02, compared with the placebo arm.
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improve, it should be noted that there were numerically better
scores in every arm receiving citalopram as opposed to placebo.
The total HFRDIS score was significantly different only between
the 20-mg treatment arm and placebo (P � .01), however.

Data were explored in this study to look at what level of hot flash
reduction was necessary to see a positive impact on activities of daily
living. Hot flash scores in participants who realized at least 10 points of
improvement on the HFDRIS were compared with those who did not.
A 10-point difference is considered the minimally clinically significant
difference.25 As is evident in Table 4, hot flash scores needed to be
reduced by an average of 46% to 54% to see significant improvement
in various areas of sleep, mood, work, social activity, and enjoyment
of life.

A responder analysis was completed for each arm in this trial,
with those patients who did not complete the study or with missing
data categorized as nonresponders. Patients who never began study
treatment were not included. More participants (35% to 60%) on
citalopram received a reduction in their hot flash score or frequency
of � 50% compared to those on placebo (Appendix Table A1, on-
line only).

DISCUSSION

The results from this study support that citalopram, in a dose as
low as 10-mg per day can significantly improve hot flash activity,
with virtually no toxicity. This is contrary to the results of Suvanto-
Luukkonen.13 In their 9-month study, the authors reported that there
were no statistically significant differences in hot flashes between cita-
lopram, fluoxetine, or placebo. However, this trial did not include a
baseline week period to measure hot flash activity.26 The authors used
hot flash information from day 1 as baseline, yet study medication also
began on this day. This is problematic in that it has been demonstrated
in a study evaluating venlafaxine, that on the very first day, hot flashes
decreased by 30% compared to baseline. This issue is discussed in
detail in two previous manuscripts.26,27

Clinically, it is reasonable to begin a patient on a 10-mg/d dose for
a week or two and then determine whether titration up to 20 mg per
day would be further beneficial. These data do show that although
there was not a significant difference in hot flash reduction between
doses of citalopram, a significantly beneficial impact on broader daily
activities required 20 mg/d. The 30 mg/d dose was associated with a

tendency for more toxicity with little increased hot flash improvement
and, therefore, is not recommended.

It may seem surprising that overall mood disturbance as mea-
sured by the POMS was not significantly better in the citalopram arms
since it is a mood modulator. However, participants in this study were
recruited based on hot flashes, not mood disturbance. It could be that
the lack of significance on mood reflects the lack of variability in this
domain as well as floor effects. It is also important to note that the
doses used to manage hot flashes are lower than those used to manage
depression and therefore, may not produce an effect size large enough
to be statistically significant. Both anger/hostility and tension/anxiety,
however, were significantly impacted, being two things that are asso-
ciated with effects of hot flashes.28 In addition, these findings provide
further support that the decrease in hot flashes is likely not simply the
result of overall mood improvements.

When evaluating treatments for hot flashes, it is important to
know how much of a decrease in hot flashes is truly beneficial for
women, namely, how much of a decrease would positively impact
other areas of life. This study provides novel data related to this issue.
Based on the results from the HFRDIS, a daily reduction of approxi-
mately 50% is needed in order for women to perceive general quality
of life improvements. This reduction is more than what a placebo
generally offers (25% to 30%) and therefore, may be one additional
way to ascertain real versus placebo effects of an intervention.

The most feared adverse effects of SSRIs are negative sexual
adverse effects. Due to the coexistence of hot flashes and sexual
changes as a result of menopause, treatment for hot flashes with SSRIs
may be particularly worrisome. There are currently no long-term
studies with low-dose SSRIs for hot flashes that reveal the true inci-
dence of sexual changes. Drug references for citalopram list a 1% to
6% incidence of sexual dysfunction, which, for females, includes 1% of
patients noting anorgasm and 1.3% noting a reduced libido. Ejacula-
tory issues and impotence are a bit more common in men with 4% and
3% incidences, respectively.29 The incidence of sexual changes related
to SSRIs is further complicated by the comorbidity of depression in the
population from which the data are derived. This study does not
provide any data to suggest that short-term changes in sexual function
occurred due to citalopram. More research on long-term effects of
antidepressants, in doses needed to treat hot flashes, is warranted.

As hot flashes can negatively impact some areas of life, such as
sleep, it is important that health care providers assess both the positive
and negative effects of each hot flash intervention for individual pa-
tients to make sure that the symptom improvement is not countered
by other unwanted adverse effects. The improvement in the area of hot
flashes interfering with sleep was profound on citalopram, with a
32-point improvement on a 100-point scale for the 20 mg/d dose.

Strengths of this study include the fact that it is a dose finding
trial, only the third such trial done with the antidepressants. One
limitation of this study is that it was 7 weeks long. While we have
shown that effects of gabapentin and other effective antidepressants
plateau between 4 and 12 weeks,30 long-term control of hot flashes or
adverse effects with citalopram cannot be determined from this study.

Finally, consistent with a previous pooled analysis, efficacy of
citalopram did not differ based on etiology or breast cancer history.31

Thus, in total, these data demonstrate that citalopram decreases hot
flashes to a similar degree to what has been seen with venlafaxine,
paroxetine, gabapentin,26 and pregabalin32 and is, therefore, another
option for women in managing hot flashes.26,27

Table 4. Hot Flash Reduction Needed for � 10-Point Improvement
in HFRDIS

HFRDIS Change � 10 Reduction (%) SD P

Work 54 36 � .01
Social activity 51 42 � .01
Sleep 49 42 � .01
Mood 50 46 � .001
Concentration 46 47
Relationship with others 51 36
Sexual 47 47
Enjoy life 52 38 � .01
Leisure activities 51 38 � .05
Overall quality of life 53 44 � .001

Abbreviations: HFRDIS, Hot Flash Related Daily Interference Scale; SD,
standard deviation.
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However, citalopram may have some advantages over the other
agents. Citalopram, unlike paroxetine, can be given with tamoxifen.33

As little as 10 mg/d of citalopram is needed for a 46% reduction in daily
frequency. This, coupled with the minimal adverse effect profile at this
dose, makes this particularly useful for women who have difficulty
tolerating pharmacologic agents and appears to be more tolerable
than either gabapentin or pregabalin (although this would need con-
firmation ideally with a head to head trial). Citalopram is also only
taken once per day and is available generically. Therefore, it has the
dosing advantage of venlafaxine, extended release, without the cost.
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