Current Best Treatments
for Hot Flashes

Robert R. Freedman, PhD

In the past few years, a variety of new therapies have become

available for the treatment of menopausal hot flashes. Some

women prefer these treatments to traditional, hormonal drugs.

Treatments for hot flashes are best understood in the context

of hot flash pathophysiology. Therefore, this article first reviews

the physiologic mechanisms of hot flashes, and then discusses

treatments that are currently available in the United States.

Physiologic Mechanisms

of Hot Flashes

Since hot flashes occur in most
women with the withdrawal of es-
trogen at menopause and are allevi-
ated by estrogen supplementation,
there is little doubt that estrogens
are involved in their initiation.
However, estrogen withdrawal
alone does not explain the etiology
of hot flashes because there are no
correlations between hot flash oc-
currence and plasma,' urinary,” or
vaginal® levels of estrogens. Nor
are there differences in plasma levels
between symptomatic and asympto-
matic women.** Additionally, cloni-
dine reduces hot flash frequency
without changing circulating es-
trogen levels.” Therefore, estrogen
withdrawal is necessary to explain
the occurrence of hot flashes, but
is not, by itself, sufficient to do so.
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Luteinizing hormone (LH) pul-
ses do not trigger hot flashes be-
cause Ssymptoms occur in women
with LH suppression from go-
nadotropin-releasing hormone ag-
onists,” in women with pituitary
insufficiency and hypoestrogenism,’
and in women without a pituitary
gland.® Opiates are not related to
hot flashes because the opiate an-
tagonist naloxone has no effect on
hot flashes.’

Norepinephrine plays a major
role in thermoregulation, acting in
part through a,-adrenergic recep-
tors. We found that plasma levels of
3-methoxy-4-hydrophenylglycol
(MHPG)—the main metabolite of
norepinephrine, which reflects
whole-body sympathetic activa-
tion—are significantly higher in
symptomatic women than in asymp-
tomatic women.” We also found

that yohimbine, a centrally-acting
a,-adrenergic antagonist, provokes
hot flashes in the laboratory, and
that clonidine, an o,-adrenergic
agonist, reduces them." Taken to-
gether, these findings implicate a
brain a,-adrenergic mechanism in
the etiology of hot flashes.

Role of core body temperature. A
hot flash is an exaggerated heat dis-
sipation response consisting of
widespread cutaneous vasodilation,
upper-body sweating and modest
tachycardia.” We found that most
hot flashes are preceded by a small
increase in core body temperature
(which is part of the trigger), fol-
lowed by a rapid decline due to
heat loss.*

Core body temperature in hu-
mans is regulated between an upper
threshold for sweating and a lower
threshold for shivering. Between
these thresholds is a neutral zone
within which sweating and shivering
do not occur.” Small thermoregula-
tory adjustments within the neutral
zone are performed by variations in
peripheral blood flow. According to
this theory, the heat-dissipation re-
sponses of the hot flash (sweating,
peripheral vasodilation) would be
triggered if core body temperature
were elevated sufficiently to cross
the upper threshold (Figure IA,
page 22). We previously found core



body temperature elevations pre-
ceding hot flashes,* and therefore
decided to measure the width of
the thermoneutral zone in sympto-
matic and asymptomatic post-
menopausal women."

We studied 12 symptomatic and
8 asymptomatic postmenopausal
women who did not significantly
differ in age, body mass index or
estradiol levels. On separate days we
induced shivering and sweating by
cooling or warming the room, and
measured the core body tempera-
ture at which each first occurred.
On another day we increased core
body temperature using bicycle
exercise. Using these methods we
measured the width of the ther-
moneutral zone as 0.0°C in the
symptomatic women and 0.4°C in
the asymptomatic women. The
sweating thresholds were the same
for heating and exercise, and were
accompanied by hot flashes in every
case. No hot flashes occurred in the
asymptomatic women.

Thus, we believe that hot flashes
are triggered by core body temper-
ature elevations acting within a
greatly reduced thermoneutral zone
in symptomatic postmenopausal
women (Figure 1A, page 22). A hot
flash, consisting of sweating and per-
ipheral vasodilation, is triggered
when core body temperature reach-
es the upper threshold. Core body
temperature then declines, and shiv-
ering occurs when the lower thresh-
old is crossed. In a subsequent
study” we found that the core body
temperature elevations also occur in
asymptomatic women. Therefore,
the critical factor in the etiology of
hot flashes is the narrowing of the

thermoneutral zone. What accounts
for this?

e previously
found core body
temperature
elevations preceding
hot flashes, and
therefore decided to
measure the width of
the thermoneutral
zone in symptomatic
and asymptomatic
postmenopausal
women.

The role of norepinephrine. Animal
studies have shown that increased
brain norepinephrine narrows the
width of the thermoneutral zone."
Conversely, clonidine reduces nor-
epinephrine release, increases the
sweating threshold, and lowers the
shivering threshold. Thus, we sug-
gest that elevated brain norepineph-
rine narrows the thermoneutral zone
in symptomatic postmenopausal
women (Figure 1B, page 22).

We measured the core body tem-
perature sweating threshold in
symptomatic and asymptomatic
women during administration of in-
travenous clonidine and placebo."”
We found that clonidine signifi-
cantly increased the sweating
threshold compared with placebo in
the symptomatic women, whereas
the opposite occurred in asympto-
matic women (the sweating thresh-

old was reduced). Thus, we believe
that clonidine ameliorates hot flash-
es by increasing the core body tem-
perature sweating threshold.

We then performed a similar
study to determine the mechanism
through which estrogen ameliorates
hot flashes.” Twenty-four sympto-
matic postmenopausal women were
randomly assigned, in equal num-
bers, to receive 1 mg/day oral 17 B-
estradiol or placebo for 90 days. The
core body temperature sweating
threshold was significantly increased
and hot flash frequency significantly
reduced (approximately 65%) in the
treated women but not in the place-
bo group. Core body temperature
elevations and MHPG did not sig-
nificantly change. Thus, estrogen
ameliorates hot flashes by increasing
the sweating threshold, although the
mechanism through which this oc-
curs is not yet known.

Brain mechanisms. Although the
above studies explain some of the
physiologic mechanisms underlying
hot flashes, they do not elucidate the
brain mechanisms controlling them.
We therefore investigated brain ac-
tivation during hot flashes and
sweating using functional magnetic
resonance imaging."” Twelve symp-
tomatic postmenopausal women and
8 asymptomatic premenopausal
women were scanned for 2 hours
while heated between two body-
sized circulating water pads at 42°C.
Hot flashes and sweating were de-
marcated using sternal skin con-
ductance level. We compared the
20 seconds of activation preceding
hot flash (symptomatic women) or
sweating (asymptomatic women)
onset with the subsequent 20 sec-
onds of data. The major area of ac-
tivation in the symptomatic women
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was the insular cortex, which is
where the perception of internal
bodily events is located. We believe
that this is where the feeling of “a
rush of internal heat” reported
during hot flashes is perceived.
"This activation did not occur in the
asymptomatic women. Significant
hypothalamic activation was not
found in either group.

Current Treatments

The comments pertaining to cur-
rent treatments for hot flashes gen-
erally follow the recommendations
of The North American Menopause
Society (NAMS) position statement
on the treatment of menopause-
associated vasomotor symptoms, to
which the reader is referred for
more information.”

Lifestyle modifications. Since hot
flashes are triggered by core body
temperature elevations (Figure 1)
and are more frequent in warm en-
vironments,”' procedures to reduce
core and ambient temperatures are
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Obesity has been associated with
an increased risk of hot flashes be-
cause body fat provides increased
insulation, thereby reducing heat
loss.** Weight loss may, therefore,
be helpful, but large amounts of
weight may need to be lost before a
benefit is felt. Since exercise trig-
gers hot flashes by raising core
body temperature, it will not be
helpful in this regard." Because the
thermoneutral zone may be nar-
rowed due to elevated sympathetic
activity, relaxation techniques to
reduce this activation have been
employed (Figure 1B).

Paced respiration (slow, deep ab-
dominal breathing) has been shown
to reduce hot flash frequency by ap-
proximately 50% from baseline when
implemented at symptom onset.” In
the first study of hot flashes, women
using this technique plus muscle-re-
laxation exercises showed significant
amelioration of objective, laboratory-
recorded hot flashes relative to the
control technique (a-wave electroen-
cephalogram [EEG] biofeedback).”
In the second study, women used ei-
ther paced respiration, muscle relax-
ation, or a-wave EEG biofeedback.”
Only the women in the paced res-
piration group showed significant
declines in hot flash frequency,
measured by 24-hour ambulatory
monitoring of sternal skin conduc-
tance. These results were replicated
in a third study,” which did not find
declines in measures of sympathetic
activation (plasma catecholamines,
MHPG, and platelet a,-receptors).
Therefore, the mechanism of action
of paced respiration upon hot flashes
is not yet known. Two subsequent
studies also found significant amelio-
ration of subjective hot flashes using
relaxation techniques.””’



Plant-derived compounds. Isoflavones
(phytoestrogens) are plant-derived
compounds that possess estrogen-
agonist and estrogen-antagonist
properties. Two common sources
are soy and red clover. Black cohosh
has also been studied as a hot flash
treatment, usually as the preparation
Remifemin. Its mechanism in hu-
mans is not known. In a recent re-
view of 22 controlled studies,” as
well as the NAMS position paper,”
no consistent improvement in hot
flashes relative to placebo was re-
ported for any of these compounds.

Serotonergic drugs. In thermoregu-
lation, serotonin is thought to work
in a fashion opposite to norepi-
nephrine (Figure 1B). Serotonin in-
jected into hypothalamus reduces
core body temperature and widens
the thermoneutral zone." Several
selective serotonin-reuptake in-
hibitors (SSRIs) and serotonin/
norepinephrine-reuptake inhibitors
(SNRIs) have shown some efficacy
for the relief of hot flashes (Table),
possibly through increased sero-
tonin release in the brain.! There
is, however, no evidence to support
this mechanism.

"Two fairly large placebo-controlled
studies have been conducted on ven-
lafaxine, an SNRI. The first study
tested daily doses of 37.5 mg vs. 75
mg vs. 150 mg in 191 women.** All
groups began at 37.5 mg for 1 week,
after which the dose was titrated up
to the target dose. The mean reduc-
tions in hot flash scores (frequency
x severity) were 27% for placebo,
37% for 37.5 mg/day, and 61% for
the 75 mg/day and 150 mg/day
groups (P < .008) (Table). Nau-
sea/vomiting occurred in 10% of
patients and was the most likely
reason for discontinuation. The

MM

second study” tested 75 mg/day
venlafaxine in 61 women. However,
the difference in hot flash scores be-
tween the active treatment groups
and the placebo group was not sta-
tistically significant.

Paroxetine is an SSRI that has
also been evaluated for hot flash
treatment. The first controlled
study™ tested 12.5 mg/day and 25
mg/day in 139 women. At 6 weeks,
the average hot flash scores were
reduced by 38% in the placebo
group vs. 62% (12.5 mg) and 65%
(25 mg) in the tested groups (P =
.03, placebo vs. drug). The higher
dose produced more side effects. A
subsequent study examined 151

Table. Serotonergic Drugs for Hot Flashes

Hot flash reduction
(score or frequency,%)

women, 60% of whom were on ta-
moxifen. After 4 weeks hot flash
frequency was reduced by 46% in
the women treated with 10 mg/day
vs. 14% for placebo (P = .0006).
Paroxetine 20 mg/day reduced hot
flash frequency by 56% vs. 29% for
placebo. The difference in efficacy
between the two doses was non-
significant, but more patients dis-
continued at the higher dose.

A few studies have examined flu-
oxetine, sertraline and citalopram,
which are newer serotonergic antide-
pressants (Table).”** However, differ-
ences in efficacy between placebo and
treated groups were generally not
significant. A recent meta-analysis

Side effects significantly

Drug N Active drug Placebo different from placebo
Venlafaxine ER®? 191 Nausea, decreased appetite,
37.5 mg/day 37 27 mouth dryness
75 mg/day 61 27
150 mg/day 61 27
Venlafaxine ER* 61 Dry mouth, sleeplessness,
75 mg/day 51 15 decreased appetite
Paroxetine CR** 139 None
12.5 mg/day 62 38
25 mg/day 65 38
Paroxetine® 151 Nausea
10 mg/day 46 14
20 mg/day 56 29
Fluoxetine® 68
20 mg/day 50 36
Sertraline® 47
50 mg/day
Citalopram® 150
10—20—30 mg/day 76 64
Fluoxetine®
10—20—30 mg/day 81 64

-- = not assessed or not reported

Adapted from Loprinzi CL, Stearns V, Barton D. Centrally active nonhormonal hot flash therapies. Am J Med

2005;118:118S-23S.
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found evidence of efficacy for both
venlafaxine and paroxetine.”” None
of these drugs have been approved
by the FDA for the treatment of
hot flashes.

In summary, there is some evi-
dence for efficacy of venlafaxine
and paroxetine in the treatment of
hot flashes, with little or no addi-
tional benefit from higher doses.
Abrupt discontinuation of these
drugs can lead to serious adverse
events, so dosages should be tapered.
Additionally, paroxetine should not
be used in patients taking tamoxifen
because it interferes with the metab-
olism of that compound.®

Estrogen therapy (ET) and estro-
gen/progestin therapy (EPT). Many
controlled clinical trials have
demonstrated efficacy of ET and
EPT in the treatment of hot flashes.
All oral and transdermal products
and one vaginal preparation are
FDA-approved for this indication.
A meta-analysis of 21 clinical trials
found that ET and EPT significant-
ly reduced hot flash frequency
(77%) vs. placebo (51%) in 2,511
women enrolled for 3 months to 3
years.” Dose-response relationships
have been demonstrated for ET and
EPT. There is no evidence that any
product or regimen is superior to
any other.

Data from the Women’s Health
Initiative (WHI) and the Heart and
Estrogen-progestin Replacement
Study (HERS) demonstrated rela-
tionships between EPT and in-
creased risks of breast cancer,
coronary heart disease, throm-
boembolism, stroke and dementia
in women with mean ages of 67
(HERS)* and 63 (WHI).* It is not
known if these data can be extrap-
olated to women younger than 50.
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any
controlled clinical
trials have

demonstrated
efficacy of ET
and EPT in the

treatment of hot

flashes.

A woman with an intact uterus
should receive EPT rather than
ET due to the increased risk of en-
dometrial hyperplasia and adeno-
carcinoma. ET and EPT are
contraindicated in women with a
history of hormone-sensitive can-
cer, liver disease, blood-clotting
disorders and demonstrated cardio-
vascular disease. Possible adverse ef-
tects of ET include uterine bleeding,
breast tenderness, nausea, abdomi-
nal bloating, peripheral edema,
headache, dizziness and hair loss.
The addition of progestogen can in-
duce mood changes and additional
uterine bleeding.

The general recommendation of
NAMS is to use the lowest effec-
tive dose for the shortest duration
consistent with treatment goals.”
Symptoms will probably recur
when ET/EPT are discontinued.
There are no established regimens
for discontinuation.

Progestin. In one study, depot-
medroxyprogesterone acetate (DMPA)
injected IM at a dose of 150 mg/
month reduced hot flashes by 90%
compared with 25% for placebo.* In

another study,® hot flashes were re-
duced by 75%, 90% and 100% (vs.
placebo) with doses of 50 mg, 100 mg
and 150 mg, respectively. Con-
traindications to the use of DMPA
are the same as those for ET. Ad-
verse effects include uterine bleed-
ing, weight gain and mood changes.
Oral MPA has shown efficacy simi-
lar to that of DMPA and is associat-
ed with less uterine bleeding.*
Contraindications are the same as
for DMPA.

Megestrol acetate, another oral
progestin, was evaluated in 97 breast
cancer survivors who received 20 mg
twice daily for 4 weeks.”” Hot flashes
were reduced by 85% in the treated
group vs. 21% in the placebo group
(P < .001).

Hormonal contraceptives. A com-
mon treatment for women needing
contraception and hot flash thera-
py is a low-dose hormonal contra-
ceptive. A 3-year controlled study
of a low-dose triphasic hormonal
contraceptive in 200 women found
significant declines in hot flashes
relative to controls.® Contraindi-
cations and adverse effects are sim-
ilar to those of EPT. Smokers over
age 35 should not use hormonal
contraceptives due to an increased
atherothrombotic risk and risk of
myocardial infarction.

Clonidine

"Two small controlled trials*** found
that oral and transdermal clonidine
reduced hot flash frequency by 46%
and 80%, respectively, in healthy
women. In breast cancer survivors
taking tamoxifen, oral clonidine (0.1
mg/day) significantly reduced hot
flashes in 194 women by 38% vs.
20% for placebo.”* Transdermal
clonidine for 4 weeks significantly



reduced hot flash frequency but the
magnitude was modest (20% over
placebo).” Common side effects of
clonidine are hypotension, sedation,
dry mouth and constipation. A re-
cent meta-analysis” found evidence
of efficacy for clonidine in the treat-
ment of hot flashes.

Gabapentin

Gabapentin is an anticonvulsant that
has recently been used to treat hot
flashes. In the largest study to date,”
420 women with breast cancer were
randomly assigned to receive place-
bo, 300 mg/day gabapentin, or 900
mg/day gabapentin. Only the high-
est dose significantly reduced hot
flash frequency (26%, P < .0001) rel-
ative to placebo. A controlled study
of 59 healthy women receiving 900
mg/day of gabapentin found a sig-
nificant 45% reduction (P = .02) in
symptom frequency vs. 29% for
placebo.” The most common ad-
verse effects were dizziness and pe-
ripheral edema. The mechanism of
gabapentin upon hot flashes is com-
pletely unknown. Evidence of effi-
cacy for gabapentin was found in
the meta-analysis.”

Conclusions

The lifestyle changes described pre-
viously are recommended for women
willing to practice them. Although
there are no adverse effects from any
of these, they require a conscious ef-
fort on the part of the patient.
Plant-derived compounds (soy,
black cohosh, red clover) do not ap-
pear to be efficacious relative to
placebo. The choice of medications
and regimens for women needing
pharmacotherapy for hot flashes
must be determined individually
for each patient, considering the

risks versus the benefits in the con-
text of the individual’s treatment
goals. W
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