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Hot flashes are the classic sign of menopause and the
most troublesome symptom of women during the peri-
menopausal and early menopausal years. Hot flashes
usually begin as a sudden sensation of heat centered on
the face and neck area that rapidly becomes general-
ized. Since women experience hot flashes when their
estrogen levels in blood are low or when estrogens are
withdrawn after bilateral oophorectomy, estrogens are
thought to be a main factor in etiology of hot flashes.
So estrogen-based therapy has been the mainstay for
treating hot flashes with high efficacy for many years.
However, many health care providers now want to use
nonhormonal therapies for patients with hot flashes
because of the results of the Women’s Health Initiative
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study in 2002. The study showed increased rates of
breast cancer, coronary artery disease, stroke, and pul-
monary embolism in women treated with estrogen-
progestin versus placebo. The exact cause of hot flashes
is still unknown, but histamine, prostaglandins, seroto-
nin, acetaldehyde, and substance P are proposed media-
tors of hot flashes. The mediators’ potential interaction
with the hypothalamic thermoregulatory center appears
to be related to the pathophysiology of hot flashes.'®
Recently, many studies suggested that antidepressant
therapy may be effective for treatment of hot flashes.
Among the antidepressants studied for management of
hot flashes, venlafaxine is the agent investigated the
most. The aim of this study is to assess the effect of
venlafaxine on hot flashes by performing a systematic
analysis. A MEDLINE search (from January 1990 to
July 2010) was conducted using a combination search
term hot flashes and venlafaxine with limits of random-
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ized controlled trials and humans.

VENLAFAXINE

Venlafaxine is indicated for the treatment of major
depressive disorder. The chemical name for venlafaxine
is  1-[2-(Dimethylamino)-1-(4-methoxyphenyl)ethyl]-
cyclohexanol hydrochloride. The molecular formula is
C,;H,,NO,-HCI and the molecular weight is 313.87.”%
Venlafaxine and its active metabolite O-desmethylven-
lafaxine (ODV) have antidepressive effects by blocking
the reuptake of both serotonine and norepinephrine with
no substantial affinity for muscarinic, cholinergic, hista-
minic H1 or a-adrenergic receptors. Venlafaxine is a
potent serotonin reuptake inhibitor regardless of the
dose, and it is also a potent inhibitor of norepinephrine
reuptake at higher doses (generally > 150 mg/d). Ven-
lafaxine is well absorbed, reaching maximum plasma
concentrations at 2 hours after oral administration in
immediate release formulation. Renal elimination of
venlafaxine and its metabolites is the primary route of
excretion. The elimination half-life of venlafaxine is

approximately 3-7 hours and ODV is 9-13 hours.”"'"

LITERATURE REVIEW

Loprinzi CL, Kugler JW, Sloan JA, et al. conducted a 4-
week, double-blind, placebo-controlled randomized study
to assess the efficacy of venlafaxine for the treatment of
hot flashes in survivors of breast cancer.'” Women who
had a history of breast cancer or who were fearful of get-
ting breast cancer from estrogen use were included. They
had to have troublesome hot flashes, occurring at least 14
times per week for enrollment. A total of 229 participants
were randomized to receive one of four treatments: (i)
venlafaxine 37.5 mg/day for 4 weeks (the 37.5 mg/day
group), (ii) venlafaxine 37.5 mg/day for 1 week, followed
by 75 mg/day for 3 weeks (the 75 mg/day group), (iii)
venlafaxine 37.5 mg/day for 1 week, followed by 75 mg/
day for 1 week, then 150 mg/day for 2 weeks (the 150 mg/
day group), or (iv) placebo for 4 weeks (the placebo
group). At week 4, the median hot flash scores signifi-

cantly decreased from baseline (p<0.001 for comparison
of the treatment groups with the placebo group) by 27%
(95% CI, 11-34) in the placebo group (n=50), 37% (95%
CI, 26-54) in the 37.5 mg/day group (n=49), 61% (95%
CIL, 50-68) in the 75 mg/day group (n=43), and 61% (95%
ClI, 48-75) in the 150 mg/day group (n=49). Some adverse
effects such as decreased appetite, nausea, mouth dryness,
and constipation were occurred significantly more in the
venlafaxine 75 mg/day and 150 mg/day groups (p<0.05
for comparison with the placebo group, except for consti-
pation in the 75 mg/day group). There are limitations in
this study. The treatment period of this study was short,
and participants were primarily breast cancer survivors.
Therefore, longer studies with general population should
be conducted to use venlafaxine for the treatment of hot
flashes in clinical practice.

A 12-week, randomized, double-blind, placebo-con-
trolled study was conducted to test the efficacy of ven-
lafaxine for the treatment of postmenopausal hot
flashes.'” Researchers included 80 natural or surgical
menopausal women who had more than 14 hot flashes
per week. Participants were randomly assigned to
receive either venlafaxine 37.5 mg/day for 1 week, fol-
lowed by 75 mg/day for 11 weeks (n=40) or placebo for
12 weeks (n=40). Of the 61 patients who completed the
study, 29 were in the venlafaxine group and 32 were in
the placebo group. At week 12, hot flash scores
decreased significantly from baseline (p<0.001) in the
venlafaxine group (51%) compared with in the placebo
group (15%). The venlafaxine group had significantly
more dry mouth (81% vs. 44%), sleeplessness (88% vs.
47%), decreased appetite (81% vs. 53%) as adverse
effects than the placebo group. Treatment period of this
study was relatively longer compared to the study men-
tioned earlier. That the inclusion criteria was not breast
cancer patients was also different than the first study
reviewed in this paper.

Another 6-week, randomized, controlled study tested
venlafaxine as treatment for hot flashes.'” To be eligi-
ble for this study, women had to have troublesome hot
flashes, occurring at least 14 times per week for at least
1 month. A total of 218 patients were randomized to
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receive either venlafaxine 37.5 mg/day for 1 week, fol-
lowed by 75 mg/day for 5 weeks or medroxyprogester-
one acetate (MPA) 400 mg intramuscularly for one
dose. During the study period, hot flash scores
decreased significantly in the venlafaxine group, but
MPA was more effective than venlafaxine in reducing
hot flash scores (at week 6, mean reductions from base-
line: 79% in the MPA group, 55% in the venlafaxine
group, p<0.0001). In the first treatment week, the ven-

lafaxine group had significantly more nausea
(p<0.0001), appetitie loss (p<0.0001), dizziness
(p=0.007), constipation (p=0.001), mouth dryness

(p=0.01), and sleepiness (p=0.02) than the MPA group.
Study duration was short, but sample size was large.

Carpenter JS, Storniolo AM, Johns S, et al. conducted
a 12-week, double-blind, randomized, placebo-con-
trolled, crossover study to evaluate the effect of two
doses of venlafaxine on hot flashes.'” Women with a
history of breast cancer were included, and they had to
have daily hot flashes (=1 per day). This study con-
sisted of the low-dose study and the high-dose study. In
the low-dose study, 52 participants were randomized to
one of two different sequence groups: venlafaxine/pla-
cebo or placebo/venlafaxine. They received venlafaxine
37.5 mg/day for 6 weeks, then placebo for 6 weeks or
vice versa. In the high-dose study, 18 women were ran-
domized in the same way as the low-dose study. They
received venlafaxine 37.5 mg/day for 1 week, followed
by 75 mg/day for 4 weeks, then 37.5 mg/day for 1
week. After 6 weeks of the treatment period, they got
placebo for another 6 weeks or vice versa. Both low and
high doses of venlafaxine significantly reduced hot flash
frequency compared with placebo (p<0.001 and p=0.013,
respectively). Patients in the low-dose study reported sig-
nificantly more severe constipation (p=0.001), headaches
(p=0.007), and dry mouth (p<0.001) compared with pla-
cebo, and those in the high-dose study showed signifi-
cantly more severe trouble sleeping (p=0.034) than
placebo. Sample size was small and the duration of active
treatment was also short in this study.

In a 8-week, double-blind, randomized, crossover
study, Loibl S, Schwedler K, von Minckwitz G, et al.
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assessed venlafaxine as treatment for hot flashes in
patients with breast.'® Women with primary breast can-
cer who had troublesome hot flashes were included. A
total of 80 patients were randomly assigned to receive
either venlafaxine 37.5 mg twice a day (n=40) or cloni-
dine 0.075 mg twice a day (n=40) for 4 weeks. After 4
weeks of treatment period, patients crossed over to the
other treatment. However, this crossover part of this
study could not be assessed because of incomplete eval-
uation forms. At week 4, there was a 57% reduction in
the hot flash frequency with venlafaxine compared with
37% with clonidine (p=0.025). The hot flash score also
decreased by 39% in the venlafaxine group. Regarding
adverse effects, nausea was occurred significantly more
in the venlafaxine group than in the clonidine group
(p=0.05). This study also has small sample size and
short duration.

In the Netherlands, a 18-week, double-blind, random-
ized, crossover study was conducted to study the effi-
cacy and toxicity of venlafaxine for hot flashes in
breast cancer patients as compared to clonidine.'” This
study enrolled 60 patients with breast cancer at the ages
of less than 60, and they had to have more than 14 hot
flashes per week. They were randomized in a 1:1 ratio
to the venlafaxine/clonidine group or the clonidine/ven-
lafaxine group. In the venlafaxine/clonidine group,
patients received venlafaxine 75 mg/day for 8 weeks,
followed by 2 weeks wash-out and 8 weeks of cloni-
dine 0.05 mg twice a day, while patients in the cloni-
dine/venlafaxine group received clonidine 0.05 mg
twice a day for 8 weeks, followed by 2 weeks wash-out
and 8 weeks of venlafaxine 75 mg/day. Both venlafax-
ine and clonidine reduced the hot flash scores (49% and
55%, respectively), but the difference between the two
drugs was not significant (p=0.55). Venlafaxine caused
more adverse effects than clonidine, and sleep distur-
bance occurred significantly more compared to baseline
(p=0.02) in patients with venlafaxine.

Irani J, Salomon L, Oba R, et al. conducted a 10-
week, double-blind, randomized study to evaluate the
efficacy of venlafaxine for hot flashes in men with
prostate cancer.'® This study included men with pros-



Venlafaxine for Management of Hot Flashes: A Review of Randomized Controlled Trials in Human

Table 1. Summary of clinical studies of venlafaxine for the treatment of hot flashes
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Number
Author Sgsl?g};l of Sub- Ditrlellf[ii)cl)n Inclusion Criteria Exclusion Criteria :ﬁ:g{f‘s}; Outcomes
jects
women with a history of breast can- L )
cer or fear of getting breast cancer zrsle Zﬁggﬂliia;gﬁ {[Irlegl;nz?lstt’
from estrogen use; troublesome hot wi¥hin theprece dine 2 vears:
Loprinzi random- flashes, occurring at least 14 times eonanc p breastfe% dig 'us’e of
CL, ized, dou- per week; flashes severe enough for gthfr me(}ili’cations to trezi’hot 375,75 Improve
Rugler ble-t’)lind 229 4 weeks the patient to desire therapeutic flashes within the previous 2 or .1 5’0 " dmedian
JW, Sloan > intervention, and present for at least ; p hot flash
JA, et placebo- a month before study entry; age vyeeks, un.control.l ed hyp erten-  mg/day scores
ul 12) controlled older than 18 years; life exl;ec tancy sion (persistent diastolic blood
at least 6 months; performance sta- gfgisduri;ﬁr?gll é—IOg;;r)]/]stHohcor
tus of 0—1 on the Eastern Coopera- both) p &
tive Oncology Group scale
37.5 mg/
EvansML, random- known adverse reactions to anti- day for 1 Imbrove
Pritts E,  ized, dou- . . depressant medications; use of ~ week, fol- p
I . natural or surgical menopause; . d hot
Vitting-  ble-blind, 80 12 weeks more than 14 hot flashes per week estrogens, progestins, andro- lowed by flash
hoff E, et placebo- P gens, antidepressants, or chemo- 75 mg/ scores
al® controlled therapy day for 11
weeks
treatment with antineoplastic
chemotherapy, androgens, and/or
estrogens; prior progestational
therapy within the last year
unless it was part of hormone 37.5 mg/
Lopringi replacement therapy, in which ~ day for 1 Improve
CLp Levitt random- women with troublesome hot case it must have been discontin- week, fol- d hr(’) i
R ]’3 arton ized, con- 218 6 weeks flashes, occurring at least 14 times ued at least 3 months before lowed by flash
D’ etal @ trolled per week for at least 1 month study entry; patients who were 75 mg/ scores
’ ’ pregnant or nursing; use of other day for 5
agents for treatment of hot weeks
flashes for at least 2 weeks before
study entry; prior thromboembo-
lic disease; uncontrolled hyper-
tension
adult women with a history of
breast cancer; no other cancer; dis-
ease-free and functioning indepen-
dently at the time of study
enrollment; at least 4 weeks
random- removed from completing local
Carpenter ized. dou- therapy; daily hot flashes; desire of tamoxifen or aromatase inhibitor Decrease
JS, Storni- ble-t’)lin d treatment for hot flashes but not use for <6 weeks; antidepressant 3750r75 dhot
olo AM, lacebo- > 70 12 weeks currently using any other hot flash user; receiving hot flash treat- m : Jda flash fre-
Johns S, et Ig ontrolled treatments; postmenopausal or ment within the past 4 weeks; gaay Lene
al® CrOSSOVer ’ using a clinically acceptable pregnant or lactating 4 y

method of birth control throughout
the study to prevent pregnancys; liv-
ing within 60 miles of the study site
to enable access to the hot flash
monitor; verified as being nonde-
pressed
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Table 1. Summary of clinical studies of venlafaxine for the treatment of hot flashes (continued)

Loibl S,
S double-

> blind, ran-
von . 80
Minck- domized,
witz G, ef Crossover
al'®
Buijs C

> double-
Mpm CH, blind, ran-
Willemse . 60
PH. ot domized,
dal 17) crossover
IraniJ,
Salomon d?uble-
L. Oba R b 1nq, ran- 311
et,al.lg) > domized
Walker
EM, Rod- randomized
riguez Al > 50

Kohn B e, ’ controlled

al’®

age older than 18 years with
primary breast cancer; trou-
blesome hot flashes, occur-
ring at least 14 times per
week for at least 1 month or
desire of treatment for hot
flashes; performance status
of 0—1 on the Eastern Coop-
erative Oncology Group
scale

8 weeks

women with primary or met-
astatic breast cancer; aged 60
years; hot flashes, occurring
at least 14 times per week;
adequate liver and kidney
functions; a life expectancy
of 6 months; performance
status of 0—1 on the Eastern
Cooperative Oncology
Group scale

18 weeks

men with prostatic adenocar-
cinoma who could not have
received any hormonal ther-

apy

10 weeks

stage O-III pre- or postmeno-
pausal breast cancer patients
on hormone therapy with
tamoxifen or arimidex; age
older than 18 years; hot
flashes, occurring at least 14
times per week; may have
been treated locally with sur-
gery and/or radiation and
must have completed chemo-
12 weeks therapy; may be receiving
radiation therapy but other-
wise must be within 5 years
after treatment; must be on a
stable dose of hormone ther-
apy for 4 weeks or more
without plans to discontinue
therapy for the duration of
the study; Karnosky perfor-
mance status (KPS) >70; life
expectancy >6 months

previous treatment with
venlafaxine and clonidine
as well as estrogens,
progestogens, or andro-
gens for hot flashes; cur-
rent treatment with
hypertensive or antide-
pressant agents, other non-
hormonal agents for hot
flashes; patients with
hypertension or hypoten-
sion, peripheral or cardio-
vascular diseases, or
symptomatic cardiac dis-
eases; metastatic disease

37.5mg
twice a day

previous use of venlafax-
ine or clonidine; had
received other treatment
for hot flashes within the
previous month; had
treated with a B-blocker,
sedatives or antidepres-
sants.

75 mg/day

treated with drugs related
to the study medications or
that were potentially effec-
tive for the treatment of
hot flashes; contraindica-
tions to any of the study
drugs; diabetes, severe
kidney, liver, and cardio-
vascular disease; psychiat-
ric progressive disease; a
history of thromboembo-
lism

75 mg/day

Improved hot
flash scores;
decreased hot
flash frequency

Improved hot
flash scores

Improved hot
flash scores

not applicable

37.5 mg/day
for 1 week,
followed by
75 mg/day
for 11 weeks

Decreased hot
flash frequency




Venlafaxine for Management of Hot Flashes: A Review of Randomized Controlled Trials in Human 143

tatic adenocarcinoma who could not have received any
hormonal therapy. Researchers randomized patients to
one of three treatments: venlafaxine 75 mg/day
(n=102), medroxyprogesterone 20 mg/day (n=108), or
cyproterone acetate 100 mg/day (n=101). All partici-
pants received two indistinguishable pills in the morn-
ing and one in the evening from week 1 to week 8, and
then one in the morning and one in the evening from
week 9 to week 10. This method made this study com-
ply with the double-blind design considering the grad-
ual discontinuation of venlafaxine (given at half-dose,
37.5 mg/day in weeks 9 and 10). After 4 weeks of treat-
ment, the median hot flash scores decreased signifi-
cantly from baseline in all three treatment groups
(p<0.0001). The change was -47.2% in the venlafaxine
group, -94.5% in the cyproterone group, and -83.7% in
the medroxyprogesterone group. The change in the
median hot flash scores from baseline to 8 weeks and to
the last available score was -56.7% and -57.1%, respec-
tively in the venlafaxine group. Gastrointestinal disor-
ders such as nausea and constipation were the most
common adverse effects observed in the venlafaxine
group, and there was no significant difference between
the three treatment groups in terms of adverse effects.
The study population was men in this study, which is
different than the other studies reviewed in this paper.
Walker EM, Rodriguez Al, Kohn B, et al. assessed
the effect of venlafaxine on hot flashes in breast cancer
patients.'” Patients should have hot flashes, occurring
at least 14 times per week for enrollment in this 12-
week, randomized, controlled study. Participants were
randomized to receive either venlafaxine (n=25) or acu-
puncture (n=25). In the venlafaxine group, patients took
venlafaxine 37.5 mg/day for 1 week, followed by
75 mg/day for 11 weeks. Both groups showed a signifi-
cant reduction (50%) in the hot flash frequency from
baseline to post-treatment (p<0.05). Patients in the ven-
lafaxine group reported nausea, dry mouth, dizziness,
and anxiety as adverse effects, while there was no
adverse effects occurred in the acupuncture group. This
study only included patients with breast cancer, and
sample size was small. Therefore, it’s difficult to apply

the results to general population.

SUMMARY

The results from eight randomized controlled studies

demonstrate that venlafaxine is effective in the treat-

ment of hot flashes with tolerable adverse effects.'*"?

Based on the results of the above studies, venlafaxine
can be recommended for the treatment of hot flashes.
However, there are limitations in the above studies. The
inclusion criteria of 5 studies reviewed in this paper
was breast cancer patients, so it’s hard to apply the
results to the general population in clinical practice.
Also 5 studies had less than 100 subjects included, and
18-week study was the longest one among studies
reviewed in this paper. Therefore, large and long-term
clinical studies with the general population should be
conducted to use venlafaxine for the treatment of hot
flashes in clinical practice.

REFERENCES

1. Berendsen HH. The role of serotonin in hot flushes.
Maturitas 2000; 36: 155-164.

2. Mohyi D, Tabassi K, Simon J. Differential diagnosis of
hot flashes. Maturitas 1997; 27: 203-214.

3. Kronenberg F, Downey J. Thermoregulatory physiology
of menopausal hot flashes. Canadian J Physiol Pharmacol
1987; 65: 1312-1322.

4.Rossouw JE, Anderson GL, Prentice RL, et al., Risks and
benefits of estrogen plus progestin in healthy postmenopausal
women: principal results from the Women’s Health Initiative
randomized controlled trial. JAMA 2002; 288: 321-333.

5. Lomax P, Schonbaum E. Postmenopausal hot flushes and
their management. Pharm Ther 1993; 57: 347-358.

6. Freedman RR, Woodward S, Sabharwal SC. Alpha 2-
adrenergic mechanism in menopausal hot flushes. Obstet
Gynecol 1990; 76: 573-578.

7. Effexor”™ prescribing information. Wyeth Pharmaceuticals.
20009.

8. Venlafaxine hydrochloride. In: AHFS Drug Information.
American Society of Health-System Pharmacists. 2010.

9. Venlafaxine. In: Drug Information Handbook. Lexi-
Comp®. 2008.

10. Harvey AT, Rudolph RL, Preskorn SH. Evidence of the
dual mechanisms of action of venlafaxine. Arch Gen
Psychiatry 2000; 57: 503-509.



144

11. Tran PV, Bymaster FP, McNamara RK, et al., Dual
monoamine modulation for improved treatment of major
depressive disorder. J Clin Psychopharmacol 2003; 23:
78-86.

12. Loprinzi CL, Kugler JW, Sloan JA, ef al., Venlafaxine in
management of hot flashes in survivors of breast cancer:
a randomised controlled trial. Lancet 2000; 356: 2059-
2063.

13. Evans ML, Pritts E, Vittinghoff E, et al., Management of
postmenopausal hot flushes with venlafaxine hydrochloride:
a randomized, controlled trial. Obstet Gynecol 2005; 105:
161-166.

14. Loprinzi CL, Levitt R, Barton D, et al., Phase III
comparison of depomedroxyprogesterone acetate to
venlafaxine for managing hot flashes: North Central
Cancer Treatment Group Trial N99C7. J Clin Oncol
2006; 24: 1409-1414.

15. Carpenter JS, Storniolo AM, Johns S, ef al., Randomized,
double-blind, placebo-controlled crossover trials of
venlafaxine for hot flashes after breast cancer. Oncologist

Kor. J. Clin. Pharm., Vol. 20, No. 2, 2010

2007; 12: 124-135.

16. Loibl S, Schwedler K, von Minckwitz G et al., Venlafaxine

is superior to clonidine as treatment of hot flashes in breast
cancer patients--a double-blind, randomized study. Ann
Oncol 2007; 18: 689-693.

17.Buijs C, Mom CH, Willemse PH, et al., Venlafaxine

versus clonidine for the treatment of hot flashes in breast
cancer patients: a double-blind, randomized cross-over
study. Breast Cancer Res Treat 2009; 115: 573-580.

18. Irani J, Salomon L, Oba R, et al., Efficacy of venlafaxine,

medroxyprogesterone acetate, and cyproterone acetate for the
treatment of vasomotor hot flushes in men taking
gonadotropin-releasing hormone analogues for prostate
cancer: a double-blind, randomised trial. Lancet Oncol 2010;
11: 147-154.

19. Walker EM, Rodriguez Al, Kohn B, et al., Acupuncture

versus venlafaxine for the management of vasomotor
symptoms in patients with hormone receptor-positive
breast cancer: a randomized controlled trial. J Clin Oncol
2010; 28: 634-640.



