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Hot Flashes in Cancer

Risk Factors, Pathophysiology, and
Treatment of Hot Flashes in Cancer

William |. Fisher, MA'; Aimee K. Johnson, MA?; Gary R. Elkins, PhD, ABPP, ABPH?; Julie L. Otte, PhD, RN, OCN*;
Debra S. Burns, PhD, MT-BC®; Menggang Yu, PhD%; Janet S. Carpenter, PhD, RN’

Hot flashes are prevalent and severe symptoms that can interfere with mood, sleep, and quality of life for women and men with
cancer. The purpose of this article is to review existing literature on the risk factors, pathophysiology, and treatment of hot
flashes in individuals with cancer. Electronic searches were conducted to identify relevant English-language literature published
through June 15, 2012. Results indicated that risk factors for hot flashes in cancer include patient-related factors (eg, age,
race/ethnicity, educational level, smoking history, cardiovascular risk including body mass index, and genetics) and disease-
related factors (eg, cancer diagnosis and dose/type of treatment). In addition, although the pathophysiology of hot flashes has
remained elusive, these symptoms are likely attributable to disruptions in thermoregulation and neurochemicals. Therapies that
have been offered or tested fall into 4 broad categories: pharmacological, nutraceutical, surgical, and complementary/behavioral
strategies. The evidence base for this broad range of therapies varies, with some treatments not yet having been fully tested or
showing equivocal results. The evidence base surrounding all therapies is evaluated to enhance hot flash treatment decision-
making by clinicians and patients. CA Cancer J Clin 2013;63:167-192. ©2013 American Cancer Society.

Keywords: hot flashes, sweating, menopause, neoplasms, palliative care.

To earn free CME credit or nursing contact hours for successfully completing the online quiz based on this article, go to

7 @ @ acsjournals.com/ce.

Introduction

Hot flashes are prevalent symptoms among individuals with cancer that require the attention of clinicians. Hot flashes are
complex physiological events. Research in women without cancer suggests they begin with feeling chilled and an inspiratory
sigh Data from women with and without cancer show they are concurrent with subsequent increased heart rate, metabolic
rate, and sweating Hot flashes are experienced as sudden and transient episodes of heat and sweating, with possible
cooccurring palpitations and anxiety Prevalence estimates range from 3% to 86% in women without cancerESl% to 81%
in women with breast cancer 69% to 76% in men with prostate cancer and 85% to 90% in patients with carcinoid
syndrome Other cancer patients who may report hot flashes due to tumor secretion include those with medullary thyroid
cancer, pancreatic cancer, or renal cell carcinoma; however, detailed descriptive studies in these populations could not be
found in the literature/ "l Flot flashes are known to cooccur with mood and sleep disturbances and negatively impact quality
of lifeIn addition, hot flashes can interfere with adherence to lifesaving therapies such as estrogen- or testosterone-
reducing or ablative therapies that are used to prevent or treat cancer[ 22"

This review is divided into 3 main sections including a discussion of risk factors; the pathophysiology of the symptom;
and the presentation of evidence surrounding pharmacological, nutraceutical, surgical, and complementary/behavioral
treatment options. Although the review focuses on hot flashes occurring in all cancer patients, most of the evidence base
pertains to women without cancer; women with breast cancer; and, to a lesser extent, men with prostate cancer. Although
information on women without cancer can be extrapolated to women with breast cancer, it is likely to be less relevant to
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men with prostate cancer or patients experiencing hot
flashes as a result of tumor secretion (eg, carcinoid
syndrome). Literature sources were identified using a
multiple database search of MEDLINE, HealthSource:
Nursing/Academic Edition, PsycINFO, PsycARTICLES,
PsycCRITIQUES, and the Psychological and Behavioral
Sciences Collection using a global field search. Search
included “hot flash,” “hot flush,”

v« pathophysiology,” and “therapies

symptoms,

terms “vasomotor

etiology,” “
or treatments.” Abstracts and articles published on or
before September 30, 2012 were included in the review. All
hot flash outcomes (frequency, severity, bother, and
interference) are considered to be self-reported via diaries

or questionnaires unless specified otherwise.

Risk Factors
Patient-Related Risk Factors

Factors associated with hot flashes for patients with and
without cancer include age, race and ethnicity, educational
level, smoking, cardiovascular risk including body mass index,
and genetics. Both women and men can experience hot
flashes due to hormonal changes that occur during the natural
aging process although hot flashes tend to be more common

than aging menl® Greater hot flash
prevalence and/or severity have been reported in African
Americans compared with whites?*2 Results from the Study
of Women'’s Health Across the Nation (n = 16,065) indicated
greatly varying combined hot flash and night sweat prevalence

in midlife wome

rates by race and ethnicity: 18% among Japanese women, 21%
among Chinese American women, 31% among white
women, 21% among Latina women, and 46% among African
American  womenl2) However, there is contention over
whether racial and ethnic differences are due to underlying
physiological processes or differences in the interpretation or
reporting of the symptom

The association between educational level and hot
flashes is equivocal. In one study of 81 women with breast
cancer, education was not significantly associated with hot
flash frequency (odds ratio [OR], 0.74; 95% confidence
interval [95% CI], 0.25-1.54), average hot flash severity
(OR, 0.75; 95% CI, 0.35-1.61), or menopausal quality-
of-life scale scores (OR, 1.01; 95% CI, 0.90—1.16)
However, in a large (n=8373) multinational study of
vasomotor symptom prevalence, educational level was
slightly but significantly lower in women reporting
vasomotor symptoms compared with asymptomatic women
(11.2 years vs 12.2 years; P< .001) Unfortunately, this
study did not specify how many subjects were cancer
survivors. It is possible that the association between
education and hot flashes may be due at least in part
to the interaction between hysterectomy and education.
In a survey of 10,418 postmenopausal British women,

CA CANCER J CLIN 2013;63:167-192

educational level was found to be slightly protective (OR,
0.98; 95% CI, 0.97-0.99); however, there was a stronger
interaction between hysterectomy and level of education
(OR, 0.57; 95% CI, 0.38-0.86) >’

Cigarette smoking may also be a risk factor for hot
flashes!Z] Although there have been a few studies that failed
to find an association between smoking and hot flashes,
most studies show that smoking increases a woman’s risk
of any hot ﬂashes or of frequent and bothersome hot
flashes® The mechanism by which smoking affects hot
flashes is, as yet, unknown, although some studies have
related smoking and other demographics to an earlier age at
menopause In addition, there are at least 4 suggested
pathways by which cigarette smoking might alter estrogen

metabolism] 34-37

Growing evidence associates hot flashes with a woman’s
cardiovascular #iskl’>>* Women who report hot flashes for
6 days or more over 2 weeks and particularly those who are
overweight or obese were found to have high intima media

thickness, the most widely used and well-validated measure
of subclinical cardiovascular diseasel However, the role of
weight or body mass index on hot flashes is unclearZ4 1t
has been suggested that obese women are more likely to
experience ovarian insufficiency and, as a result, more hot
flashes. Adipose tissue produces hormones (leptin, tumor
necrosis factor-¢) that suppress ovarian steroid production
and may influence thermoregulation It has been hypo-
thesized that the influence of adipose tissue on estrogen
levels increases the risk of hot flashes; however, there is
inconsistent and conflicting evidence in the literaturel“UThe
influence of body mass index on hot flashes is an area
that needs additional investigation.

Polymorphisms in genes that control estrogen function-
ing, angiogenesis, and the cytochrome P450 enzymes may
predispose women to hot flashes; however, it is unknown if
such genotype-phenotype associations hold for women
with breast cancer, men with prostate cancer, or other
patients with other cancers. In data derived from partici-
pants in the Study of Women’s Health Across the Nation,
genetic polymorphisms in estrogen meta-
bolism and receptor genes were associated with a decreased
odds of reporting hot flashes but these associations varied
by race (the CYP1B1 151056836 GC genotype in African
American women; the 17HSD 15615942 TG, 17HSD rs
592389 TG, and 17HSD rs2830 AG genotypes in white
women; and the CYP1A1 rs 2606345 AC genotype in Chi-
nese women) Schneider et suggested that hot flashes
may be regulated by genes that control angiogenesis. In pre-
menopausal white women, the eNOS-786 CT and TT ge-
notypes were significantly associated with a greater likeli-
hood of current hot flashes relative to women with the CC
genotype, although this association failed to remain signifi-

variables

cant  after  controlling  for  clinical
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Hot Flashes in Cancer

In postmenopausal women, the HIF1A 1744 CT and TT
genotypes were significantly associated with a greater likeli-
hood of current hot flashes even after controlling for clinical
Variables In addition, there are several reports evaluating
hot flashes and cytochrome P450 enzyme genes. In the Seat-
tle Midlife Women’s Health Study, women with the
CYP19 7r allele reported less severe hot flashes than women
with the CYP19 7r(-3) allele, who reported more severe hot
flashes compared with women with other CYP19 alleles|*]
In 2 other studies, the CYP17 MspAl polymorphism did
not predict hot flash reportin or response to estrogen
therapy but these studies were small and likely underpow-
ered to find genotype-phenotype associations. In another
study, women with a CYP1B1 (Val432Leu) polymorphism
were at an approximately one-third greater risk of reporting
more severe and persistent hot ﬂashes Although the
research into the genetic link to hot flashes is encouraging
and has provided a foundation for possible personalized
treatments, more work with larger and more heterogeneous
samples is critically needed.

Cancer-Related Risk Factors

Cancer-related risk factors are primarily those that increase
the rapidity of hormone withdrawal. In women, the most
commonly cited risk factor and hypothesized causal link for
hot flashes is related to the rapidity of endogenous estrogen
withdrawal with a similar relationship assumed to hold
for testosterone in men. In women, these cancer-related
risk factors include the discontinuation of hormone therapy
when hormone-dependent cancers are diagnosed (eg, breast
cancer) the initiation and continued use of endocrine

therapies|'>*>1 chemotherapy-induced ovarian disrup-
50-52

tion and ovarian removal or damage due to surgical-

or radiation-related interventionsIn men, hot flashes are
most commonly associated with antiandrogen therapies for
the treatment of prostate cancer and orchiectomy for the
treatment of metastatic prostate cancer>>* Women and
men who are diagnosed with carcinoid tumors, medullary
thyroid cancer, pancreatic cancer, or renal cell carcinoma
may report hot flashes that are believed to be primarily
due to tumor secretion, although detailed studies in the
literature are IackingA longitudinal study of hot flashes
in patients with breast and prostate cancers reveals that
undergoing chemotherapy and hormone therapy are
significantly associated with hot flashes

The specific effects of these cancer-related risk factors
vary. Breast cancer therapy-induced hot flashes vary by age
and by dose and type of treatment]*? Younger women are
less likely than midlife women to experience induced
menopause at higher dosages of chemotherapy although
younger postmenopausal women report a greater frequency
of hot flashes during endocrine therapy Patients who are

older or whose ovaries are in the radiation field during
treatment experience the most ovarian damage and have a
greater risk of hot flashes than those whose ovaries are
not radiated

Pathophysiology

The physiological mechanisms of hot flashes are still
unknown but appear to involve thermoregulatory and
neurochemical disruptions. One question that is still being
debated is whether hot flashes are centrally mediate d>556]or
both centrally and peripherally mediated An answer
to this fundamental question would likely lead to more
appropriately targeted, and perhaps more effective, thera-
peutic interventions to prevent and/or treat hot flashes.
Understanding whether hot flashes experienced by different
cancer populations are physiologically similar would help
the field in generalizing findings from clinical trials done in
one population (eg, patients with breast cancer) to others
(eg, patients with prostate cancer).

Thermoregulatory Disruption

Hot flashes have been characterized as an exaggerated
response _to changes in the thermoregulatory control
system Thermoregulation, a critical neuroendocrine
and autonomic system for maintaining homeostatic
temperature in the body, is believed to include a thermo-
tegulatory null zone. This null zone is a threshold point
between sweating and shivering sensitive to a 0.4-°C
fluctuation in temperature, with excess sweating occurring
at higher-than-threshold temperatures or shivering at lower
temperatures. In women with hot flashes, the thermoregu-
latory system is disrupted, with small changes in body
temperature eliciting an exaggerated sweating or shivering
response, suggesting an absent interthreshold zone
A similar mechanism is presumed to hold for men,
although this has not been specifically studied. Why this
thermoregulatory disruption occurs is not entirely clear,
although it has been linked to changes in some neuro-
chemicals, such as estrogen, norepinephrine, serotonin,

calcitonin gene-related peptide (CGRP), and glucose

Neurochemical Disruption

Estrogen, a steroid hormone, is the most commonly
implicated neurochemical involved in hot flashes. Estrogen
replacement therapy, although the most effective pharma-
cologic treatment known for hot flashes, is contraindicated
for patients with a history of hormone-dependent cancer*!
Estrogen appears to stabilize thermoregulatory disruption,
and this may be one mechanism by which this treatment
alleviates hot flashes. In animals, estrogen reduces sponta-
neous fluctuations in core body temperature after ovari-
ectomy In women, estrogen therapy restores the
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thermoregulatory null zone by raising the sweating thresh-
old[*7] Estrogen has also been found to restore vascular tone
in animals suggesting this therapy may also be acting
peripherally to reduce hot flashes by increasing peripheral
vasomotor stability.

It has been argued that estrogen therapy is not indicative
of estrogen’s sole role in the pathophysiology of hot
flashes, since other nonhormonal agents reduce hot flashes
without changing or directly affecting estrogen levels[®8| Fluc-
tuations in estrogen alter central nervous system (ie, central)
levels of norepinephrine and serotonin and the action of these
neurotransmitters and their involvement in the neurotrans-
mission of thermoregulatory signals have been implicated in
hot ﬂashes For example, norepinephrine is released in
response to sympathetic nervous system activation. In animal
studies, norepinephrine was found to decrease the thermo-
regulatory null zone[*a humans, norepinephrine agonists,
such as clonidine, do alleviate hot flashes, whereas norepi-
nephrine antagonists, such as yohimbine, elicit hot fashes|*?
Similarly, estrogen replacement therapy restores serotonin
leveld! and estradiol has been shown to bolster serotonergic
activity in postmenopausal womenl 2/ In ovariectomized rats,
activation of the serotonin 2A receptors can alleviate the
thermoregulatory dysfunction associated with estrogen
depletion The mechanism by which estrogen affects sero-
tonin metabolism may be via a direct effect on serotonin
neurons, which regulate the genes involved in serotonin
production, transport, and signaling After spontaneous
or surgical menopause, women have been shown to have low
levels of peripheral (and presumably central) serotonin
Carcinoid tumors are associated with hot flashes and are
presumed to lower central serotonin levels®16] One study
showed peripheral (and presumably central) serotonin
concentrations in perimenopausal women to be positively
correlated with hot ﬂashes However, when central
serotonin was acutely lowered using tryptophan depletion,
breast cancer survivors did not exhibit more hot flashes
compared with a control condition””

CGRP, a neuropeptide found centrally and peripherally,
is known to cause facial flushing and has been investigated
in women and men reporting hot flashes. As noted in a
review by Hay and Poyner 6 studies have evaluated
7983 or urind®|CGRP concentrations in women with
menopausal hot flashes. All studies found an association
between higher CGRP and hot flash frequency, with one-
half also showing temporal increases in plasma CGRP at the
time hot flashes occurred”?#2831n a study of castrated male
rats, CGRP caused skin temperature elevationd®>% that
were resolved with testosterone or estradiol replacement
therapy In addition, a study of castrated men showed
CGRP increases of 46% during hot ﬂashes However, a
study of aging men without cancer who reported hot flashes

plasmg

CA CANCER J CLIN 2013;63:167-192

unrelated to surgery, cancer, or cancer treatment failed to
find an association between plasma CGRP and hot flashes/*®!
Work in this area needs to be replicated since findings might
lead to new treatment options.

Hypoglycemia may trigger menopausal hot flashes. One
study of women without cancer found the frequency of hot
flashes to be higher during hypoglycemia compared with
euglycemia Data analysis from this stud and another
study of self-reported hot flashes and nutrient intakd?l
indicated that eating provided an average of 90 minutes
free from hot flashes. This finding may have implications
for preventing weight gain in individuals who snack
frequently in an attempt to keep hot flashes at bay. A more
recent study of 12 women without cancer investigated the
possible association between hot flashes and insulin
resistance as interrelated to sympathetic activity; however,
there was no significant association between hot flashes
and glucose, insulin, or insulin resistance quantified with
homeostatic model assessment, nor between hot flash
severity and insulin resistance*1

Therapeutic Options

Despite the lack of a full understanding of hot flash
etiology, clinical trials testing different hot flash treatment
options continue. A wide variety of options have been
recommended by experts in the field and/or researched for
treating hot flashes in populations with and without cancer.
Pharmaceutical therapies include antidepressants, anti-
convulsants, antiadrenergics, anticholinergics, progestins,
and tibolone. (The antipsychotic veralipride is not included
because it has not been approved in the United States
and was withdrawn in European markets in 2007. A 2006
review indicated that 3 existing trials of veralipride were
of poor quality, with small samples and limited data report-
ing.) Nutraceutical therapies include herbals, vitamins, and
phytoestrogens. Surgical therapy includes the stellate
ganglion block. (Complementary/behavioral therapies include
acupuncture, reflexology, exercise, yoga, relaxation training,
paced respiration, clinical hypnosis, mindfulness-based stress
reduction (MBSR), and psychoeducational/cognitive behav-
joral interventions. Treatments within each category are
reviewed below.

Information on pharmaceutical therapies is summarized
in Table 1, including generic and trade names, medication
class, dose, side effects (common and rare but serious), and
contraindications. Table 2 contains similar information for
nutraceuticals, including the common and botanical names,
dose, side effects, and contraindications. It should be noted
here that few of these treatments have an empirically
established mechanism of action. Therapies appear within
these tables in the order in which they appear in text.
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Hot Flashes in Cancer

TABLE 1. Pharmaceutical Therapies for Hot Flashes: Name, Class, Daily Dose, Side Effects, and Contraindications

SIDE EFFECTS

GENERIC (TRADE) DAILY RARE BUT SERIOUS

NAME CLASS | DOSE? COMMON SIDE EFFECTS CONTRAINDICATIONSP

Venlafaxine (Effexor) AD 37.5-75 mg Nausea, headache, somnolence, Increased suicidality,
dry mouth, dizziness, insomnia, infection, tachycardia.
constipation.

Desvenlafaxine (Pristiq) | AD 150 mg Nausea, headache, dry mouth, Increased suicidality, serotonin MAOIs.
hyperhidrosis, dizziness, insomnia, syndrome, neuroleptic malignant
somnolence. syndrome, elevated blood pressure,

abnormal bleeding, mania/hypomania.

Citalopram (Celexa) AD 10-20 mg Nausea, dry mouth, somnolence, Increased suicidality, tachycardia, MAOIs.
insomnia. migraine, pulmonary embolism.

Paroxetine (Paxil) AD 10-35 mg Nausea, somnolence, dry mouth, Increased suicidality, neuroleptic MAOIs, thioridazine,
headache, asthenia, constipation, malignant syndrome, serotonin pimozide.
dizziness, insomnia, ejaculatory syndrome, hallucination, slow
disturbance. heartbeat, anemia.

Fluoxetine (Prozac) AD 20 mg Nausea, headache, insomnia, Neuroleptic malignant syndrome, MAOIs, thioridazine,
nervousness, anxiety, somnolence, serotonin syndrome, bronchospasm, pimozide.
asthenia. stomach ulcer, hepatitis.

Sertraline (Zoloft) AD 20-100 mg Nausea, headache, insomnia, Neuroleptic malignant syndrome, MAOIs.
diarrhea, dry mouth, ejaculation serotonin syndrome, hemorrhage,
failure, somnolence, dizziness. hepatitis, bleeding ulcer, fever.

Mirtazapine (Remeron) AD 30 mg Somnolence, dry mouth, increased Increased suicidality, serotonin MAQls.
appetite, weight gain. syndrome, erectile dysfunction, toxic

epidural necrolysis, hallucinations,
seizure, partial transitory deafness.

Moclobemide (Manerix) | AD 150-300 mg Headache, anxiety, blurred vision, Aggressive behavior, chest pain, Acute confusional
dizziness, high blood pressure, memory problems, difficulty state, tricyclic
irritability. with speech, depression. antidepressants.

Gabapentin, pregabalin | AC 200-900 mg Dizziness, somnolence, ataxia. Severe allergic rash, behavior

(Neurontin) changes, confusion, difficult or

painful urination, fever, memory
problems, new or worsening
mental or mood changes.

Clonidine (Catapres) AH 0.1 mg Dry mouth, drowsiness, dizziness, Bradycardia, congestive heart
constipation, sedation. failure, agitation, anxiety.

Methyldopa (Aldomet) AH 375-1125 mg Clinical edema or weight gain, Involuntary choreoathetotic Hepatic disease,
nausea, dizziness, fatigue. movements. liver disorders,

MAQls.

Belladonna, ergotamine, | BA 0.2 mg, 0.6 mg, | Blurred vision, dry mouth, tingling, | Difficulty breathing, nausea, vomiting, | Coronary or peripheral

phenobarbital (Bellergal) 40 mg somnolence. impaired vision, confusion. vascular disease,

hypertension, impaired
hepatic or renal function.

Progestins (Megace) SH 40 mg Diarrhea, weight gain, nausea, Cardiomyopathy, leukopenia. Pregnancy.
rash, hypertension.

Tibolone (Livial) SH 1.5-2.5 mg Lower abdominal pain, abnormal Increased risk of breast cancer, Pregnancy, history of
hair growth, vaginal endometrial cancer, stroke. breast or endometrial
discharge/bleeding. cancer, liver disease.

Cyproterone (Androcur) | SH 100 mg Somnolence, drowsiness, skin Bleeding, blistering, burning, coldness, | Ethinyl estradiol,
sensitivity to sunlight. or discoloration of skin. pregnancy, history of

blood clots.

Adjunct therapy: SE 10 mg Drowsiness, dizziness, and diarrhea. | Syncope, cerebrovascular disorder,

zolpidem (Ambien) hypertension, ataxia, euphoria.

AD indicates antidepressant; MAOI, monoamine oxidase inhibitor; AC, anticonvulsant; AH, antihypertensive; BA, barbiturate, ergot alkaloid, and anticholinergic;
SH, steroid hormone; SE, sedative/hypnotic.

Daily dose taken from published trials.

PContraindications (if available) are from the most recent US Food and Drug Administration label or trial publications. All agents are contraindicated in persons

previously shown to be intolerant.
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TABLE 2. Nutraceutical Therapies for Hot Flashes: Name, Dose, Side Effects, and Contraindications

COMMON (BOTANICAL) NAME

DAILY DOSE®

SIDE EFFECTS

CONTRAINDICATIONS®

Black cohosh
(Cimicifuga racemosa)

2.5-3150 mg

Gastrointestinal distress, cramping,
headaches, rash, weight gain.

St. John's wort
(Hypericum perforatum)

Up to 5400 mg of dry
herb (or hypericin

Insomnia, vivid dreams, restlessness,
anxiety, irritability.

Coadministration of Vfend, Velcade,
Viramune, Norvir, and drugs

exact 20%-30%)

metabolized through cytochrome
P450 enzymes.

Vitamin E (tocopherol) 800 IU May worsen clotting problems in individuals whose Heart disease, diabetes, and
levels of vitamin K are too low, speed vision loss hypertension.
in patients with retinitis pigmentosa, aggravate
bleeding disorders, and increase the risk of prostate
and head and neck cancer recurrence.
Vitamin B9 (folic acid) 5 mg Anorexia, nausea, insomnia, irritability.
Soy isoflavones 54 mg Nausea, vomiting, gastrointestinal distress.
Red clover (Trifolium pratense) 40-120 mg Rash, muscle aches, headache, nausea, vaginal spotting.
Flax seed (Linum usitatissimum) | 25-410 mg Bloating, gas, diarrhea, stomach aches, nausea.

Daily dose taken from published trials.

PContraindications (if available) are from the most recent US Food and Drug Administration label or trial publications. All agents are contraindicated in persons

previously shown to be intolerant.

Some therapies have shown strong, positive results in one
population but remain relatively unstudied in other
populations. Other therapies have remained relatively
unproven, have equivocal evidence, or have not been widely
studied. Differences in dosing, measures, and trial design
may be factors contributing to equivocal evidence. Regarding
trial duration, a pooled analysis of 5 studies (n=641
patients) found no evidence that hot flash scores continued to
decline after 4 weeks of therapy with gabapentin, paroxetine,
or sertralinel®Whether trial duration is a factor contributing
to equivocal results for other agents is open to debate.

Tables 3|93'124‘4I125'135| and 5|136'150‘provide a summary
of the level of evidence for each therapy in patients with
breast cancer, prostate cancer, and other cancers for
pharmaceutical therapies (Table 3), nutraceuticals (Table 4),
and complementary/behavioral therapies (Table 5). The

classification for these levels of evidence is based on
definitions used in the Oncology Nursing Society Putting
Evidence into Practice national initiativel>" Again,
therapies appear within these tables in the order in which
they appear in text.

Pharmaceuticals
Antidepressants

Venlafaxine and Desvenlafaxine. Venlafaxine and its

metabolite desvenlafaxine are selective serotonin and
norepinephrine reuptake inhibitors metabolized through
the CYP2D6 pathway and appear to be reasonably safe to
use in patients taking tamoxifen Substantial research

supports venlafaxine for the treatment of hot flashes in

: 93,94,153,154 . .
women with breast cancer[?*153154 The first investigation

enrolled 23 patients with breast cancer and 5 patients with
prostate cancer, 54% of whom reported a reduction of 50%
or higher in hot flashes after 4 weeks of venlafaxine at a
dose of 25 mg daily (12.5 mg twice a day)In a follow-up
dose-response study, 191 participants with breast cancer or
who expressed concerns regarding the breast cancer risk
associated with hormonal medications were randomized to
treatment with venlafaxine at a dose of 37.5 mg, 75 mg, or
150 mg daily for 4 weeks”l Efficacy was greatest at the 75-
mg dose, with a 61% reduction in the median daily hot
flash scorel” Continued follow-up of 102 participants
showed a sustained reduction over time with side effects
including nausea, nervousness, and constipation. In addition,
among 77 patients with breast cancer, physiological
monitor-recorded hot flashes were reduced 22% more than
placebo with venlafaxine at a dose of 37.5 mg per day and
14% more than placebo with venlafaxine at a dose of 75 mg
per day In 80 women without cancer, venlafaxine at a
dose of 75 mg significantly improved hot flash scores and
quality of life after 12 weeks5/ Tn addition, desvenlafaxine
at a dose of 150 mg per day significantly decreased hot
flashes compared with placebo, whereas doses of 100 mg per
day were not more effective than placebo when used for
12 weekdlor 26 weeks[™7]

A recent study augmented venlafaxine and other
antidepressants with a hypnotic agent in an attempt to
optimize hot flash therapy by improving sleep and quality of
life Women with breast cancer who were experiencing
hot flashes and night sweats were randomized to receive
either zolpidem at a dose of 10 mg or placebo for 5 weeks.
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Hot Flashes in Cancer

TABLE 3. Pharmaceutical Therapies for Hot Flashes: Levels of Evidence and Recommendations for Use in Practice

GENERIC (TRADE) NAME LEVEL OF EVIDENCE POPULATION EVIDENCE BASE USE?
Venlafaxine hydrochloride Recommended for practice. Strong Breast Three studies found reductions in Yes, caveats for
(Effexor) evidence from multiple rigorously hot flash frequency and severity side effects.
designed studies. Tolerability r when dose is
not tapered

Prostate One pilot study including 5 patients No.
with prostate cancer showed
positive results!®*IResults of RCT
found venlafaxine_is less effective
than progestinsﬁ

Other None. No.
Desvenlafaxine (Pristiq) Likely to be effective. Two RCTs Breast None. No.
in non-cancer populations
show support. Prostate None. No.
Other None. No.
Citalopram hydrobromide Recommended for practice. Breast Phase 3 controlled trial found Yes.
(Celexa) Multiple RCTs showing positive significant reductions iot flash
results, one longer-term frequency and severity
study reported null findings.
Prostate None. No.
Other None. No.
Paroxetine hydrochloride Likely to be effective. Two RCTs Breast Uncontrolled trials and RCTs showed Yes, caveats for
(Paxil) and 3 uncontrolled trials in significant reduction i ash side effects.
breast and prostate cancer. frequency and severity|*1%2
Prostate Uncontrolled trial showed improvements Yes, caveats for
in hot flash freque severity, side effects.
mood, and anxietyl'®?
Other None. No.
Fluoxetine (Prozac) Effectiveness not established. Breast Phase 3, RCT showed fluoxetine No.
One RCT shows support. is superior to placebol'%
Prostate None. No.
Other None. No.
Sertraline hydrochloride Effectiveness not established. Breast Results of initial RCT found 36% of No.
(Zoloft) Evidence mixed in 2 RCTs. patients had at least <50%

reductions sequent study
was negative

Prostate None. No.
Other None. No.
Mirtazapine (Remeron) Effectiveness not established. Breast Nonrandomized and open-label No.
Current studies are few and trial showed significant reductions
underpowered. in hot flashes/2%:1%8
Prostate None. No.
Other None. No.
Moclobemide (Manerix) Effectiveness not established. Breast None. No.
Single small-sample study.
Prostate None. No.
Other None. No.
Gabapentin, pregabalin Recommended for practice. Breast Randomized multiinstitutional trial Yes, caveats for
(Neurontin) Strong evidence from multiple of 900-mg dose showed <49% side effects.
rigorous studies. reduction in hot flash severi
at wk 4, and 46% at wk g|109]
Prostate Phase 3, double-blind, placebo-controlled Yes, caveats for
trial showed <50% reduction in hot side effects.

flashes, with results maintained
8 wk later/1!M

Other None. No.
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TABLE 3 (Continued)

GENERIC (TRADE) NAME LEVEL OF EVIDENCE POPULATION EVIDENCE BASE USE?
Clonidine hydrochloride Benefit balanced with harm. Breast Two fair-quality RCTs: one_showed Yes.
(Catapres) Ten studies reviewed in 2006, 37% reduction at 4 wkl12113
with 3 of fair quality, concerns Comparative trials suggest that
over side effects. clonidine is well-tolerated
in comparison with other agents.
Prostate Positive case reports not confirmed No.
with RCT['1+17°
Other None. No.
Methyldopa (Aldomet) Effectiveness not established, Breast None. No.
Three poor-quality studies.
Prostate None. No.
Other None. No.
Belladonna, ergotamine, Effectiveness unlikely. Negative Breast None. No.
phenobarbital (Bellergal) results in single RCT.
Prostate None. No.
Other None. No.
Progestins (Megace) Benefit balanced with harm. Breast 9-wk crossover study showed Yes, caveats for side
Three studies show positive significant reduction in hot flashes, effects and risk.
results; however, side effect long-term follow-up showed 75% of
profiles and long-term participants reporting hot flashes after
acceptability are concerns. 3y RCT of 40-mg dose
reported >75% reduction in hot
flashes
Prostate 9-wk crossover study showed Yes, caveats for side
significant reduction in hot flashes effects and risk.
in 66 patients with prostate cancer
Follow-up study showing patients
still reporting hot flashes
after 3 y
Other None. No.
Tibolone (Livial) Effectiveness not established. Breast Three pilots and a large RCT in No.
Initial trials positive, LIBERATE patients with breast cancer found
trial suggests increased risk of tibolone alleviated symptoms; the
breast cancer recurrence. RCT showed an increased risk of
breast cancer recurrence
Prostate None. No.
Other None. No.
Cyproterone acetate Effectiveness not established. Breast None. No.
(Androcur) Only one RCT. - -
Prostate Comparison study of venlafaxine, No.
medroxyprogesterone acetate, and
cyproterone showing a reduction of
83% in the cyproterone group with
no significant differe from
medroxyprogesterone
Other None. No.
Adjunct therapy: Effectiveness not established. Breast Augment to vexine improved No.
zolpidem (Ambien) Single study using zolpidem sleep outcomes /"%
to augment venlafaxine.
Prostate None. No.
Other None. No.

RCT indicates randomized controlled trial; LIBERATE trial, Livial Intervention Following Breast Cancer: Efficacy, Recurrence and Tolerability Endpoints trial.

Those who were using antidepressants continued their use
and nonusers began venlafaxine at a dose of 75 mg per
day. Of the 53 women randomized, more patients
augmented with zolpidem than placebo reported an

improvement in subjective sleep quality as measured by
the Pittsburgh Sleep Quality Index These findings
suggest that combination therapy may be an option for
those reporting both hot flashes and sleep problems.
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Hot Flashes in Cancer

TABLE 4. Nutraceutical Therapies for Hot Flashes: Levels of Evidence and Recommendations for Use in Practice

COMMON (TAXA) LEVEL OF EVIDENCE POPULATION EVIDENCE BASE USE?
Black cohosh Not recommended for practice. Breast Standard cIintriaI failed to show superiority No.
(Cimicifuga Phase 3 trial failed to find over placebo
racemosa) significant effect.
Prostate None. No.
Other None. No.
St. John's wort Effectiveness unlikely. Breast RCT utilizing 900 mg of dry herb daily for 3 mo No.
(Hypericum Negative results at results_in_no significant difference in hot flash
perforatum) endpoint of single RCT. scores |28
Prostate None. No.
Other None. No.
Homeopathic herbs Not recommended for practice. Breast Although an uncontrolled study showed benefit, No.
(exact agents vary) Two RCTs failed to show 2 RCTs of homeopathy_failed to find
benefits over placebo. benefits over placebo
Prostate None. No.
Other None. No.
Vitamin E Effectiveness unlikely. Breast Single well-designed crossover RCT showed No.
Negative results at subjective decrease in hot flashes in
endpoint of single RCT; 120 patients with breast cancer. However,
concerns of carcinogenicity. reduction nted to average of one hot
flash per dl=9] Subsequent study showed only
a 7% reduction in hot flashes from baseline
compared with 40% with gabapentin
Prostate None. No.
Other None. No.
Vitamin B9 Effectiveness not established. Breast None. No.
Single study in healthy women
yielded initially positive results. Prostate None. No.
Other None. No.
Soy isoflavones Effectiveness not established. Breast 2 RCTs found no evidence that soy was No.
Meta-analyses suggest more effective than placebo
improvement over placebo, - -
but 2 RCTs in patients Prostate One study fa led to show benefit No.
with breast cancer were negative. over placebo
Other None. No.
Red clover Not recommended for practice. Breast None. No.
(Trifolium Only one study of fair quality
pretense) reported a significant reduction; Prostate None. No.
a recent 4-arm RCT did Other None. No.
not exceed placebo.
Flax seed Not recommended for practice. Breast Phase 3, placebo-controlled randomized No.
(Linum Initial pilot study results were double-blind trial failed to_show significant
usitatissimum) mixed, 3 RCTs were negative. difference from pIacebo
Prostate None. No.
Other None. No.

RCT indicates randomized controlled trial.

Citalopram and Escitalopram. Citalopram and its
isomer escitalopram are selective serotonin reuptake
generally used to depression and
disorder. Citalopram and
of CYP2D6 and
theoretically might interfere with tamoxifen metabolites.
Overall, there is a larger body of evidence for citalopram

inhibitors treat

generalized anxiety

escitalopram are weak inhibitors

than escitalopram in breast cancer survivors, but these
agents have not been studied in patients with prostate or
other cancers.

Short-term research in women with and without cancer
has been generally positive but one longer-term study
reported null findings, suggesting these agents may not
provide long-term relief from hot flashes. Six weeks of
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TABLE 5. Complementary/Behavioral Therapies for Hot Flashes: Levels of Evidence and Recommendations for Use in Practice

THERAPY LEVEL OF EVIDENCE POPULATION EVIDENCE BASE USE?
Acupuncture Effectiveness not established. Breast Six RCTs, one RCT of acupuncture vs sham No.
Results from multiple reviews acupuncture reported a 50% reduction in
suggest methodological weaknesses hot flashes by the end of treatment and
across multiple studies, leading to a 66% reduction at 12 wk of follow-up.'*®'4!
unconvincing supporting evidence.
9 supporing Prostate Two uncontrolled trials were positive, "% 143 No.
Other None. No.
Reflexology Not recommended for practice. Breast None. No.
Single RCT reported null findings.
Prostate None. No.
Other None. No.
Exercise Effectiveness not established. Breast None. No.
Multiple RCTs failed to provide
convincing results for efficacy; Prostate None. No.
many trials were underpowered. Other None. No.
Yoga Effectiveness not established. Breast Randomized wait-list-controlled study showed significant Yes.?
Efficacy for hot flashes is not yet improvements relative to control in hot flash frequency
supported. Clinical significance of and severity, joint pain, fatigue, sleep disturbance,
positive outcomes not substantiated. bother, and vigor, with improvements maintained at
3 mo of follow-up. Total hot flash score reduction
(31%) was within the range found in placebo used
in medication trials.’*
Prostate None. No.
Other None. No.
Relaxation training Effectiveness not established. Breast RCT of single-session relaxation training and daily Yes.®
Insufficiently powered RCTs to practice recordings vs a no-treatment control showed
evaluate specific dose and improvements in the treatment condition of 22%
type of relaxation training that fewer hot flashes at end of one mo with improvement
alleviates hot flashes. Clinical maintained at 3 mo of follow-up."*
significance of outcomes
not substantiated. Prostate None. No.
Other None. No.
Paced respiration Effectiveness not established. Breast A 16-wk, 3-group RCT of paced respiration found no No.
Insufficiently powered RCTs to significant differences in hot flash frequency, severity,
evaluate specific dose and type or bother at 8 wk or 16 wk after randomization.
of relaxation training that Statistically significant differences in secondary did
alleviates hot flashes. Clinical not achieve clinical significance.®
significance of outcomes
not substantiated. Prostate None. No.
Other None. No.
Clinical hypnosis Likely to be effective. Results Breast Two studies in patients with breast cancer, 148 Yes.®
from several studies were positive; one study with 51 patients with breast cancer
recent large-sample RCT was positive. randomized to clinical hypnosis vs wait-list
control showed 68% reductions in hot
flashes in hypnosis condition.
Prostate None. No.
Other None. No.
Mindfulness-based Effectiveness not established. Breast Randomized wait-list-control trial showed no differences No.
stress reduction at endpoint and small improvements (27% vs 11% in
control) at 3 mo of follow-up.'*
Prostate None. No.
Other None. No.
Psychoeducation/CBT Effectiveness not established.: Breast RCT in 3 arms (group CBT, self-help CBT, and no No.
Insufficient trials to establish treatment control) showed significant reductions in
efficacy, clinical significance of night sweats in group and self-help CBT conditions.
outcomes not substantiated. hot flash reductions were nonsignificant vs control.”
Prostate None. No.
Other None. No.

RCT indicates randomized controlled trial; CBT, cognitive behavioral therapy.

#Yes: recommended on the basis of initial outcomes, no side effects and positive secondary outcomes, but not yet evidence-based.
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Hot Flashes in Cancer

citalopram at doses of 10 mg, 20 mg, or 30 mg per day was
found to be more effective than placebo at decreasing hot
flash frequency, severity, and interference in a sample of
254 women that included women with breast cancer.”® A
dose response was not seen for frequency or severity but
effects on hot flash interference were greatest at the 20-mg
dose.”® Similarly, 8-week trials have shown escitalopram at
a dose of 10 mg per day (titrated up to 20 mg per day) to be
superior to placebo for menopausal symptoms in depressed

WOI'IlCIll58

and nondepressed women.” In an open-label,
8-week trial of escitalopram among 32 women with major
depressive disorder, researchers found that 10 mg of
escitalopram (titrated up to 20 mg) created a decrease of
greater than 50% in menopausal symptom scores on the
Greene Climacteric Scale in 56% of those taking
escitalopram versus 31% of those receiving hormone
therapy.158 In a recent, randomized, double-blind placebo-
controlled multicenter trial of 205 postmenopausal women,
10 mg daily of escitalopram (titrated up to 20 mg) over 8
weeks provided 55% of the women in the treatment group
with a clinically significant decrease in hot flashes versus
36% in the control group.'*® Furthermore, the escitalopram
group showed significantly greater reductions in hot flash
severity' and hot flash interference in daily life."®® In a
longer, 9-month study, citalopram and fluoxetine (dosed at
10 mg for 1 month, 20 mg for 5 months, and 30 mg for 3
months) were no more effective than placebo in decreasing
subjective hot flashes in a study of 150 women.'®! However,
this study did not have a true pretreatment baseline; rather,
baseline was concurrent with medication initiation.

Paroxetine, Fluoxetine, and Sertaline. Paroxetine,
fluoxetine, and sertraline are reviewed together here
because they are all selective serotonin reuptake inhibitors
that are CYP2D6 inhibitors that may interfere with
tamoxifen metabolism. We note that the data for sertraline
are weaker than for the other 2 agents. In their
comprehensive review, Nelson et al'®? differentiated the
strength of evidence across trials for paroxetine and
fluoxetine according to whether study participants were
using tamoxifen. Greater benefits were seen in those using
tamoxifen, with the reduction in hot flashes in those not
using tamoxifen approaching 0 hot flashes per day.'®?
However, this review classified tamoxifen users at the study
level and not the individual level so that if any patients
were taking tamoxifen, the entire sample was considered as
taking tamoxifen. To further assess this issue at the patient
level, Bardia et al'®? attempted to pool analyses for several
agents. Although the review concluded that results were
similar across users and nonusers, there are several
limitations, including pooling across agents that are and are

not metabolized through CYP2D6 and the use of data
from trials not originally powered for this type of analysis,

with resulting small samples within subgroups and wide
ClIs. Thus, we still do not have any evidence as to whether
some of the favorable evidence discussed below may have
been due to drug-drug interaction leading to the alleviation
of hot flashes via a reduction in tamoxifen metabolites.
Paroxetine in doses of 10 mg to 36.5 mg per day
improved hot flash frequency, severity, mood, anxiety, and
quality of life in 3 uncontrolled trials involving patients
with breast (including tamoxifen users) and prostate
cancer.”?100:103 Similarly, in a randomized controlled trial
of 165 menopausal women (including tamoxifen users),
there were overall decreases in hot flash scores of 62% in
the group receiving paroxetine at a dose of 12.5 mg and
65% in the 25-mg group compared with a 38% reduction in
the placebo group.101 In a randomized crossover trial of
151 patients with breast cancer (including tamoxifen users),
patients who received 10 mg of paroxetine showed a 46%
reduction in hot flash scores while those who received 20
mg had a 56% reduction.'® Although the efficacy in both
doses showed a comparable reduction, 10 mg of paroxetine
was reported by patients to result in fewer side effects and
less treatment discontinuation.'®? Fluoxetine at a dose of
20 mg per day was superior to placebo in reducing hot
flashes in a study of 80 women with a history of breast
cancer (including tamoxifen users).'®* For sertraline, an
initial randomized crossover study compared sertraline with
placebo in 62 patients with breast cancer (including
tamoxifen users)."”” Results showed that 36% of patients
taking 50 mg of sertraline daily had at least a 50% or
greater reduction in the frequency of their hot flashes
compared with a 27% reduction in patients receiving
placebo.los However, another study in women with or at
high risk of breast cancer (including tamoxifen users) failed
to find efficacy for sertraline for hot flashes.'% In a double-
blind, placebo-controlled crossover study of 102 midlife
women without cancer, sertraline was superior to placebo
for reducing hot flash scores but not hot flash severity.164

Mirtazapine.
serotoninergic antidepressant, is a potent antagonist of

Mirtazapine, a nonadrenenergic and selective

noradrenergic receptor alpha—2,69 which may contribute to
the therapeutic effect reported in case studies.'®® A
nonrandomized study of mirtazapine at a dose of 15 mg to
30 mg per day showed a 59% reduction in hot flashes in 22
women with a risk or history of breast cancer.!?’ Recently,
an open-label trial was conducted to assess the efficacy of
mirtazapine for reliving vasomotor symptoms in 40 patients
with breast cancer.'®® Results showed a 56% reduction in
hot flash frequency and a 62% reduction in hot flash scores
as compared with baseline; however, only 20 participants
(50%) completed the 12-week study. The limited sample
size and compliance problem were likely due to side effects,
with the most frequent being somnolence. Although this
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pilot information does suggest some benefits, this agent has
not been studied in a rigorous, randomized, placebo-
controlled clinical trial.

Moclobemide. Moclobemide is a monoamine oxidase
inhibitor not available in the United States. Use of this
agent requires that patients follow a series of restrictions for
foods, beverages, and other medications. In one study, 30
women without cancer were randomized to 3 groups: 300-
mg dose, 150-mg dose, or placebo.166 Reductions from
baseline in each group were 35% (300-mg dose), 70% (150-
mg dose), and 24% (placebo). However, the limited data
analysis, in which comparisons with placebo were not
reported, and the small sample size indicate the evidence

for this agent is currently insufficient.!%?

Anticonvulsants

Gabapentin/Pregabalin.
gabapentin, an anticonvulsant used to treat seizures and

Multiple reports indicate that

some chronic pain syndromes, demonstrates efficacy in
treating hot flashes. The clinical effects of gabapentin are
thought to be mediated by its binding to the alpha 2-delta
1 and alpha 2-delta 2 subunits of the voltage-gated calcium
channels, which present widely in the periphery and in the
brain, 1.‘f:spectively.167’168 In women without cancer, 4
randomized controlled trials found that gabapentin at doses
of 600 mg to 2400 mg per day reduced hot flash frequency
and/or in'censity.lf’g'172 Two of these trials reported
comparable efficacy between gabapentin (600 mg at
night)'®” or gabapentin titrated to 2400 mg daily and
estrogen therapy arms (transdermal estrogen at a dose of 25
ug daily or conjugated estrogens at a dose of 0.625 mg
dznjly).lég’w2 In women taking tamoxifen and men with
prostate cancer, 2 case studies reported rapid improvement
in hot flashes within 1 to 3 days with gabapentin at a dose
of 200 mg to 900 mg per day.'”>'”* These initial positive
findings have held in randomized controlled trials. In breast
cancer survivors, a randomized, double-blind, placebo-
controlled, multiinstitutional trial of gabapentin at a dose of
900 mg per day provided a 49% and 46% reduction in hot
flash severity scores at weeks 4 and 8, respectively,
compared with 21% and 15% reductions, respectively, in the
placebo group and 33% and 31% reductions, respectively, in
the 300-mg dose group.109 Similarly, a study of men with
prostate cancer found a moderate (approximately 50%)
reduction in hot flashes, without any evidence of side effects
surpassing that of placebo.''® In a longitudinal continuation
study from the same sample, the moderate reductions in hot
flash frequency and severity were maintained for an
additional 8 weeks with minimal toxicities.'*! Interestingly,
when patients with breast cancer were randomized to
day) plus
discontinued antidepressants for hot flashes (eg, venlafaxine,

continued or

gabapentin (900 mg per

CA CANCER J CLIN 2013;63:167-192

paroxetine, other), both treatment arms showed a similar
reduction in hot flashes at 4 weeks of follow—up.175 In other
words, there was no additional benefit to adding gabapentin
to antidepressant therapy.

Antiadrenergics

Clonidine.
agent, was first reported to reduce menopausal hot flashes in

Clonidine, a centrally acting antiadrenergic

women in 1974.17¢ A review done in 2006 summarized 10
equivocal studies comparing clonidine with placebo, with 7
being of poor quality and 3 being of fair quali'cy.m2 Two of
the 3 fair-quality trials included women with breast
cancer. 112113 Although clonidine appeared to be more
effective than placebo, concerns about side effects were
raised. In one study, 48% of women with breast cancer
reported clonidine to be more effective than placebo, and
only 31% preferred clonidine when asked to consider side
effects.!? A subsequent trial in patients with breast cancer
showed that oral clonidine compared with placebo decreased
hot flash frequency at 4 weeks (37% vs 20%) and 8 weeks
(38% vs 24%).113 Quality-of-life scores improved with
treatment and the only significant side effect was difficulty
sleeping.'™
Results
encouraging. Although 3 case reports of men with prostate

from men with prostate cancer are less
cancer (12 men total) have described reductions in hot flashes
with transdermal or oral clonidine in doses at or exceeding

114115 5 randomized, double-blind, crossover trial

0.1 mg,
failed to confirm these results."*® Seventy men with prostate
cancer received transdermal clonidine at a dose of 0.1 mg
tollowed by placebo or placebo followed by clonidine.’*® No
statistically significant decreases in hot flash frequency were
seen.’® When asked to indicate their preference, 47% of
patients could not tell which was better, 34% preferred

clonidine, and 19% preferred placebo.116

Methyldopa. alpha-2

agonist commonly used to control hypertension. Three

Methyldopa is an adrenergic
poor-quality studies of methyldopa were included in a 2006
review. %% All studies appeared to include women without
cancer but sample sizes were small (10 patients-40 patients)
and superiority over placebo was not established. This
agent is not recommended based on the quality of the
existing evidence.

Anticholinergics

Bellergal retard consists of belladonna alkaloids, ergotamine
tartrate, levorotatory alkaloids, and phenobarbital. Two
randomized trials have investigated the efficacy of bellergal
to reduce hot flashes.””” In one double-blind study, 66
women without cancer received either 1 tablet of Bellergal
per day or placebo. No significant group differences were
seen after 8 weeks of treatment.”’ In another study,
women received either placebo or 2 tablets of Bellergal per
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Hot Flashes in Cancer

day for 6 weeks (n=64), with a subset crossing over to the
opposite agent and/or completing assessments at 12 weeks
(n=150).1"® Hot flashes were reported to be significantly
less with the medication; however, outcomes of symptoms
and response to therapy were based on nurses’ assessments
of patients and the data presented in this article are
minimal.'”® Given the lack of strong evidence and potential
addictive risk, Bellergal cannot be recommended as an
effective, safe treatment for the alleviation of hot flashes.

Progestins and Tibolone

Megestrol acetate, an antineoplastic progestin, is used to
treat endometrial cancer and palliate patients with
advanced endometrial and breast cancer. This agent
demonstrates efficacy in reducing hot flashes in individuals
with breast or prostate cancer. Megestrol acetate (at a dose
of 20 mg daily) was found to significantly decrease hot
flashes in a 9-week crossover study of 97 women with
breast cancer and 66 men with prostate cancer.'’ Long-
term follow-up showed that only 9% of the women with
breast cancer had discontinued the drug; 75% were still
having hot flashes after 3 years, with 41% of those
continuing on the drug reporting breakthrough hot
flashes.'™® In a 6-month, randomized, placebo-controlled
trial of megestrol acetate in 2 doses versus placebo for the
treatment of hot flashes in breast cancer survivors, 14% of
participants receiving the placebo, 65% of participants
receiving the 20-mg dose, and 48% of participants
receiving the 40-mg dose reported a greater than 75%
reduction in hot flashes compared with baseline. '’

Another progestin, intramuscular depot medroxyproges-
terone acetate, was shown to be equally as effective as
megestrol acetate. In one randomized study of 71 post-
menopausal patients with breast cancer, long-term relief
of symptoms 6 months after the study was higher in the
depot medroxyprogesterone acetate group.'’’  Although
these agents show promise in treating hot flashes, concerns
over stimulating breast and prostate cancer recurrence may
limit their prescription.ng’180 Efficacy in reducing hot
flashes should be balanced with concerns.

Tibolone, a synthetic steroid, possesses tissue-specific
activity that may result from metabolism, enzyme regula-
tion, and receptor activation varying between tissues. 181182
The complex mechanism of tibolone involves the rapid
metabolism of the drug within the intestine and liver into
active estrogenic metabolites, and a third metabolite, delta-
4 isomer, which binds to both progesterone and androgen
1recepto1rs.181’183 In Europe, tibolone has been used as a
treatment for vasomotor symptoms; however, it is not
available in the United States.'®* Placebo-controlled trials
have shown positive results with tibolone as a potential
treatment for hot flashes in healthy postmenopausal
women. Results from a recent double-blind study found

the effects of tibolone to be comparable to estrogen trials
in 437 postmenopausal women.'®> Furthermore, pilot
studies of tribolone in patients with breast cancer receiving
adjunctive tamoxifen treatment showed a reduction in
hot flashes. 21123

Despite the initially beneficial results, the Million
Women Study (N =3098) suggested that tibolone increased
the risk of breast cancer recurrence, while alleviating
vasomotor symptoms and preventing bone loss. '8¢ Results
of another trial of tibolone in postmenopausal women with
low bone density revealed a decrease in breast cancer
events.'¥” One potential explanation for these mixed results
is that tibolone may affect healthy breast tissue differently
from cancerous tissue.'®® The LIBERATE (Livial Inter-
vention Following Breast Cancer: Efficacy, Recurrence and
Tolerability Endpoints) trial was conducted to further
determine the effects and safety of tibolone as a potential
treatment of vasomotor symptoms. Results from the
LIBERATE trial showed that tibolone was effective in
reducing hot flashes and improving quality of life in
symptomatic patients with breast cancer.’?® However,
tibolone did increase the risk of recurrence. Evidence to
date suggests that tibolone is not recommended to alleviate
hot flashes in breast cancer survivors with no available data
in other cancer populations.

Comparative Effectiveness of Pharmaceutical Therapies

Three trials have directly compared venlafaxine with
clonidine. In one randomized double-blind study of 80
breast cancer survivors, venlafaxine at a dose of 37.5 mg per
day was significantly more effective in reducing hot flash
frequency and severity at 4 weeks follow-up compared with
clonidine at a dose of 0.075 mg per day.189 However, this
study was originally designed as a crossover trial but the
crossover portion was not completed. In addition, the
medication doses were lower for both drugs than previously
studied. In a double-blind crossover study, 60 breast cancer
survivors were randomized to receive venlafaxine at a dose
of 75 mg or clonidine at a dose of 0.05 mg before switching
to the opposite agent. There was a similar reduction in hot
flashes (55% vs 49%) during the first study arm but without
tapering up of the venlafaxine dose, there were significantly
more side effects with venlafaxine.”® Dosing for depression
typically starts at 75 mg per day but in hot flash studies,
dosing has more typically started at 37.5 mg per day for one
week prior to tapering up to a dose of 75 mg per day.'* In
a third study, 102 breast cancer survivors were randomized
to venlafaxine at a dose of 75 mg, clonidine at a dose of
0.1 mg, or placebo (2:2:1 ratio), with data from 80 women
available at 12 weeks of follow—up.191 Again, there was a
similar reduction in hot flashes for both agents, but more
side effects were noted in the venlafaxine arm due to the
lack of tapering up of the dose. It is important to note that
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noninferiority or equivalence between venlafaxine and
clonidine cannot be claimed because the studies were not
powered for such conclusions.

Two studies have directly compared venlafaxine with
other agents. Among 109 breast cancer survivors,
venlafaxine at a dose of 75 mg per day was less effective
than medroxyprogesterone acetate (46% vs 74% reduction
in hot flash scores) after 6 weeks.'”” This study allowed
for tapering up of the venlafaxine dose but there were
fewer side effects noted in the medroxyprogesterone
acetate arm. In another randomized controlled trial
of 309 evaluable men with prostate cancer, venlafaxine at
a dose of 75 mg per day was less effective than medroxy-
progesterone acetate at a dose of 20 mg per day and
cyproterone at a dose of 100 mg per day after 6 months
of therapy.97 There was no tapering up of the venlafaxine
dose. Cyproterone is a steroidal antiandrogen that does
not appear to have been tested in any other randomized
controlled trials.

One study' suggested that breast cancer survivors may
prefer venlafaxine over gabapentin. In a crossover trial, 66
breast cancer survivors were randomized to venlafaxine
(37.5 mg daily for 7 days followed by 75 mg daily for 21
days) or gabapentin (300 mg once per day for 3 days,
followed by 300 mg twice per day, and then 300 mg 3
times a day for 22 days) followed by a 2-week washout
and then the opposite agent. More survivors preferred
venlafaxine to gabapentin (68% vs 18%). Although both
pharmacological treatments reduced hot flashes (66%
reduction), venlafaxine also improved mood (P =.01). Side
effects of venlafaxine included nausea, loss of appetite, and
constipation whereas gabapentin was associated with
dizziness and increased appetite.193

Pooled analyses provide some additional information
regarding the comparative efficacy of various pharmaceutical
therapies. Loprinzi et al’ obtained individual patient data
from 12 clinical trials published during 2000 to 2007. Forest
plots provide evidence of the stacked efficacy of paroxetine
greater than gabapentin greater than venlafaxine greater

than sertraline.!”

Nutraceuticals

Nutraceuticals include herbal therapies (black cohosh,
St. John’s wort, and homeopathic herbs), vitamins (vitamin
E, multivitamins, and vitamin B9), and phytoestrogens
(soy, red clover, and flaxseed). For all of these therapies,
differences in or a lack of information about product purity,
dosing, and side effects make comparisons across studies
difficult. Products lack standardization, partly due to
the minimal US Food and Drug Administration oversight
of these agents. The evidence for these therapies is
detailed below.

CA CANCER J CLIN 2013;63:167-192

Herbals

Black Cohosh (Cimicifuga racemosa). Black cohosh, an
herb derived from a North American perennial plant, is a
widely studied botanical for menopausal symptoms in
women'?* but has not been studied in men with prostate
cancer. Also known as Cimicifuga racemosa, it was
historically used as a remedy for menstrual problems. It
contains triterpine glycosides, flavonoid, aromatic acids,
and numerous other constituents. Black cohosh does not
have an estrogenic mechanism of action, but rather acts on
serotonin receptors.195’196 A meta-analysis showed that 6

demonstrated
197

out of 9 randomized controlled trials
potential efficacy for black cohosh to reduce hot flashes.
However, it is important to note that most trials were
conducted in the 1980s and more recent randomized trials
have failed to demonstrate efficacy in women without
cancer using doses of 128 mg (7.27 mg of triterpine
glycosides)'*®
glycosides)."”” Black cohosh helped alleviate tamoxifen-

to 3150 mg (2.5% or more of triterpine

induced hot flashes when given in doses of 2.5 to 20 mg
datily,zoo’201 but was not effective in decreasing hot flashes
in mixed samples of tamoxifen users and nonusers at a

higher dose of 40 mg per dayzo2

or at an unreported
dose.'? The most common side effects of black cohosh
include mild gastric complaints, headaches, vomiting, and
dizziness at higher doses. It is important to note that recent
critical reviews have disclaimed previous case reports of
liver failure purportedly related to the use of black

cohosh,203:204

St. John’s Wort (Hypericum perforatum). St. John’s
wort, Hypericum perforatum, a perennial herb indigenous to
Europe, has been reported to have antidepressant
properties. Most studies investigating its potential efficacy
for the relief of vasomotor symptoms have been limited to
women experiencing natural or surgical menopause with
mild to severe symptoms. In one study, a dose of 60 drops
per day standardized to 0.2% hypericin extract resulted in a
greater reduction in hot flashes on the Blatt-Kupperman
Index questionnaire compared with placebo after 4 weeks
and 8 weeks of treatment.?’” In another study, a dose of
5400 mg of dry herb (990 ug of hypericin, 9 mg of
hyperforin, and 18 mg of glycosides) in combination with
Vitex agnus-castus (chaste tree/berry; 500 mg of dry fruit)
was not more effective than placebo in reducing hot flashes
as recorded in daily diaries and standardized
quf:stiorlrlztil’es.206 A recent study randomized 47 women
(including 26 patients with breast cancer) to receive either
St. John’s wort at a dose of 900 mg of dry herb daily
(equivalent to 0.3% hypericin extract) or placebo for 3
months.'?® Group differences in hot flash scores were not
significant; however, those taking the herb reported

significantly better menopausal quality of life and sleep
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Hot Flashes in Cancer

quality after 3 months of treatment.'*® St. John’s wort is
known to induce cytochrome P450 enzymes CYP3A4,
CYP2C19, CYP2C9, and P-glycoprotein and should be

avoided in certain individuals.?’”-**

Homeopathic  Herbs. based on the
principals of “Similia” first coined by Hippocrates, today is
guided by the Homeopathic Pharmacopeia of India.
Although uncontrolled trials were
randomized controlled trials have failed to demonstrate
efficacy. An initial pilot study of 31 patients showed that

homeopathy was associated with a 48% to 75% reduction in

Homeopathy,

initially  positive,

the subjective frequency of hot flashes.?”” In an additional
uncontrolled study, 45 breast cancer survivors showed
improvements in vasomotor symptoms and quality of life."*”
A third observational study of 438 women without cancer
showed a reduction in the frequency of hot flashes and in
daily discomfort.?™ In contrast, 2 randomized controlled
trials of homeopathy for menopausal symptoms in breast

cancer survivors failed to find any benefits over placebo.'***

Vitamins

Vitamin E has received attention as possible treatment for
the alleviation of hot flashes since the 1940s*!* and has
been studied in 3 clinical trials. In one crossover trial, 120
patients with breast cancer were randomized to 4 weeks of
vitamin E (800 IU per day) followed by placebo or vice
versa.!3° Although there was a subjective decrease in hot
flashes in the vitamin E group, the reduction only
amounted to about one hot flash per day.*° However,
another crossover trial of 50 postmenopausal women
without breast cancer comparing 4 weeks of vitamin E (400
IU per day) followed by placebo or vice versa found a
greater reduction in hot flash frequency (about 2 hot flashes
per day; P<.0001) and hot flash severity (P < .0001) with
vitamin E.2!? In the third trial, 115 breast cancer survivors
received 3 months of vitamin E (800 IU per day) or
placebo. With vitamin E, there was a 7% reduction in hot
flash scores from baseline as compared with a 40%
reduction from baseline with gabapentin at a dose of
900 mg per day."" In this trial, 35% of 46 patients assigned
to receive vitamin E dropped out within the first month
due to a lack of efficacy. Recent meta-analysis of 57 trials
(total n=246,371 patients) showed no relationship
between all-cause mortality and vitamin E (up to 5500 IU
per day). In addition, there is possible contraindication of
vitamin E for women with heart disease, diabetes, or
hypertension, as well as a concern for carcinogenicity.*"
Evidence for other vitamin supplements is mixed. A
multivitamin and mineral supplement was studied in a
double-blind, randomized, placebo-controlled trial of women
without cancer. Both groups improved over time, but at
3 months there was no significant difference in hot flashes

between the group receiving the supplement and the
placebo group.214 In another study of 46 women without
cancer, vitamin B9 (folic acid) at a dose of 5 mg daily for
4 weeks was found to reduce plasma levels of a

norepinephrine metabolite?!®

that had been previously
investigated for its role in hot flashes. Hot flashes also
improved more significantly in the folic acid group than in
the placebo group.®’® Further trials are needed to attempt

to replicate these findings in larger, more diverse samples.

Phytoestrogens

Soy  Isoflavones. Soy extracts, and

isoflavones have been widely studied for the treatment of

supplements,

hot flashes. Citing inconsistencies in existing reviews, Taku
et al**® recently conducted a systematic review and meta-
analysis of 19 randomized controlled trials of soy
isoflavones. Similar to findings from another review,?!” the
conclusion was that soy isoflavones reduce hot flashes to a
greater extent than plztcebo.216 The median dose across
studies was 54 mg per day. However, these reviews focused
only on trials done in women and excluded studies in men.
At least one report failed to find any benefit of soy
isoflavones over placebo in men with prostate cancer who
were experiencing hot flashes due to androgen deprivation
therapy.134 Reports regarding the safety of soy in men with

prostate cancer have been conﬂicting.218

Red Clover (Trifolium pratense). Similar in chemical
profile to soy, red clover (Trifolium pratense) contains
genistein, daidzein, formononetin, and biochanin A;
however, red clover has higher levels of the O-methylated
isoflavone, formononetin, and biochanin A than soy.194’219
Red clover has been used for the treatment of menopausal
symptoms despite largely negative clinical trials. A meta-
analysis of nonhormonal treatments of hot flashes included
6 trials of red clover: one of good quality, 3 of fair quality,
and 2 of poor quali’cy.162 Of these 6 trials, only one fair-
quality trial indicated an improvement in the frequency of
hot flashes, reporting a 44% reduction with a red clover
supplement at a dose of 80 mg per day compared with 0%
with placebo.220 In a more recent, randomized,
4-arm, double-blind clinical trial of black cohosh, red clover,
placebo, and hormone therapy, hot flash reductions from red
clover at a dose of 398 mg per day (standardized to 120 mg
of isoflavones) did not exceed those of placebo.198 To date,
red clover does not appear to be effective for hot flashes in

women and it has not been studied in men.

Flax Seed (Linum usitatissimum). Flax seed (Linum usi-
tatissimum) is the richest source of lignans, another class of
phytoestrogens. Flaxseed and its lignans are believed to
have estrogen agonist, estrogen antagonist, and antioxidant
effects.??’??2 Three randomized controlled trials have

found no benefit of flax seed over placebo for the treatment
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of hot flashes in women.'3>?21222 Tp one study, 99 women
were randomized to receive a daily muffin containing soy
flour, ground flax seed, or wheat flour (placcbo).221 Inal2-
week study, 38 women without cancer were randomized to
receive 2 slices of bread per day containing either 25 g of
flax seed or wheat bran.???> In another study, 188 women
(including patients with breast cancer) were randomized to
receive either a bar containing 410 mg of flax seed or pla-
cebo.’® No significant improvement in hot flashes was
seen for flax seed over placebo in any of the 3 studies. Thus,
flax seed does not appear to be beneficial for women and
has not been studied in men.

Surgical Therapies
Stellate Ganglion Block

Stellate ganglion block, a procedure in which an
anesthetic is injected into the stellate ganglion, has been
used to induce a sympathetic block for treating hot
flashes. In 2005, Lipov et al?®® were the first to report
using stellate ganglion block to alleviate hot flashes in a
case series of 6 breast cancer survivors. The same
investigators conducted an uncontrolled pilot study of 13
breast cancer survivors and showed significant reductions
in  hot severity,

awakenings during a 12-week follow-up period.224 In

flash  frequency, and nighttime
another study, 10 patients with breast cancer received
stellate
showing a decrease in the frequency of hot flashes and
hot flash scores of 44% and 45%, respectively.*” No
significant adverse events were reported.225 An additional
uncontrolled trial showed similar benefits for reducing

hot flash scores (64% after 1 week and 47% after 24
226

ganglion block, with 8 evaluable

patients

weeks) and improving sleep at 1 week and 24 weeks.
In all studies, most women required more than one
injection to maintain relief. Further controlled trials are
needed to fully test this treatment when used alone or in
combination with other therapies.

Complementary/Behavioral Therapies
Acupuncture

There are several conflicting reports surrounding the efficacy
of acupuncture for hot flashes, and several reviews exist. For
example, in 2009 there were 3 reviews of acupuncture for
hot flashes done by Lee et al. One evaluated 6 randomized
controlled trials conducted in women without cancer.??’
The second evaluated 6 randomized controlled trials done in
women with breast cancer.”?® The third evaluated 6 studies
(one randomized controlled and 5 uncontrolled) done in
men with prostate cancer.’”” The conclusions in all 3
reviews were that 1) existing studies suffered from
methodological weaknesses, including small sample sizes,

failure to mask patients or data collectors, and other issues;

CA CANCER J CLIN 2013;63:167-192

and 2) there was an overall lack of supporting evidence for
the use of acupuncture for the treatment of hot flashes in
these populations.zy’229

Subsequent to the above reviews, several additional
randomized controlled trials of acupuncture for hot flashes
have been published. One large controlled trial in women
without cancer that was published was the ACUFLASH
(Acupuncture on Hot Flushes Among Menopausal
Women) study.230 This was a multisite, randomized,
controlled trial of 267 postmenopausal healthy women.
Results indicated that participants in the individualized
acupuncture group showed significant improvement in hot
flashes compared with a no-treatment control at 12
weeks,?*? but without additional treatment sessions, these
benefits were not sustained 6 or 12 months later.?>!

Subsequent studies in cancer patients have been positive.
Two uncontrolled trials of acupuncture in men with hot
flashes™>1*3 and 2 uncontrolled trials in patients with

breast cancer?>>233

showed improvement in symptoms over
baseline but did not include rigorous control groups.
Another study comparing the efficacy of acupuncture
versus venlafaxine in treating hot flashes in 50 breast cancer
survivors found that acupuncture showed comparable
the
remaining a safe, effective, and durable treatment of hot
flashes.”** A final study demonstrated the efficacy of

acupuncture over sham acupuncture in 59 patients with

favorable improvements to medication, while

breast cancer for reducing daytime and nighttime hot
flashes immediately after treatment that were maintained
12 weeks later.'3°

Reflexology

Reflexology is a specific form of foot massage in which it is
believed that areas of the feet and hands correspond to
certain glands, organs, and other parts of the body.235
Practitioners of reflexology hypothesize that local finger
pressure can influence the function of organs and promote
homeostasis, relaxation, and a healing response. Reflexology
for the treatment of hot flashes has been examined in a
single randomized study.235 Seventy-six healthy women
experiencing hot flashes were randomized to receive either
foot reflexology or a routine foot massage control in 6
weekly sessions for 45 minutes, followed by 3 monthly
sessions. The groups showed equal improvements in
anxiety, depression, and hot flash frequency and severity.
Foot reflexology was not shown to be more effective than a
standardized foot massage, and without further evidence it
cannot be recommended for hot flashes.

Exercise

Although exercise has been well-documented to alleviate
many adverse symptoms, few randomized controlled trials
of exercise for hot flashes exist. A 2010 Cochrane review of
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exercise for hot flashes in healthy women found only 9
published reports representing 6 randomized controlled
trials. >3 Despite variations in interventions and reporting
quality, meta-analyses of these studies in healthy women
indicated 1) no differences between exercise and no
treatment/control; 2) no differences between exercise and
yoga interventions; and 3) exercise was less effective than
hormone therapy.”*® However, vasomotor symptoms were
not always the primary outcome in these trials, and several
trials with small samples may have been underpowered to
find group differences.?>® Three additional trials in
healthy women not included in or that were published after
the Cochrane review also found no benefits for hot flashes:
one compared endurance exercise with a control in
175 healthy women over 12 weeks,”’ one compared
exercise and phytoestrogens with exercise alone in
40 women over 6 months,?>® and one compared moderate-
intensity exercise with control (ie, stretching).239 The latter
study actually found a significant increase in hot
flash severity with exercise compared with the control at
12 months.**’

There are concerns that exercise may acutely increase
core body temperature and trigger hot flashes. However, a
recent study suggests that exercise may acutely alleviate
hot flashes but longer-term relief may depend on a
woman’s fitness level. A recent study of 92 healthy women
found that immediately after a 30-minute session of
moderate-intensity aerobic exercise, women reported
significantly fewer hot flashes (P<.05) and fewer hot
flashes tended to be recorded objectively (P=.05) on

240 Conversely, this study also

physiological monitors.
revealed that women who were not as physically fit
reported more hot flashes on the days they participated in
more moderate-intensity physical activity.240 This study
indicates that the timing of outcome assessments and
participant fitness levels should be important considerations
in any future studies.

Although exercise has been well studied in individuals
with cancer, there do not appear to be any studies
of exercise specifically targeted to hot flashes in cancer.?*!
The lack of efficacy in studies from healthy women
suggests that this may not be an appropriate intervention
for hot flashes, although other benefits for cancer patients
in terms of fitness, mood, sleep, and health-related quality

of life have been reported.241

Yoga

Yoga is an ancient Eastern tradition encompassing ethical
principles, physical postures, and spiritual practices with
the overall goal of uniting mind and body.242 Research
suggests that yoga is beneficial for the alleviation of many
conditions such as asthma, carpal tunnel syndrome,
multiple sclerosis, anxiety, and depression. Many different

styles of yoga exist such as Hatha, restorative, and Iyengar.
These vary with respect to intensity, athleticism, and
restorative or relaxation components.

Well-designed studies in healthy women and patients
with breast cancer have not shown yoga to be very effective
in alleviating hot flashes. A systematic review of studies of
yoga for hot flashes in healthy women noted that only 2
of 7 existing reports were randomized controlled trials
using an attention control condition.”*® Neither reported
beneficial efficacy for hot flashes compared with the
control, although improvements in other outcomes were
noted.?*® One randomized pilot study not included in the
review was conducted to determine the efficacy of yoga for
the treatment of hot flashes in patients with breast
cancer."* Thirty-seven patients with breast cancer were
randomly assigned to either 8 weeks of yoga or a wait-
list—control group.144 Although the results showed the
yoga group improved with regard to hot flash frequency,
severity, and total score, the reduction in hot flash scores

144

was only 31%, ™" which is similar to the placebo response

seen in other trials.>**

Although other reports of yoga in cancer patients have
been published, no other studies have focused on hot
flashes as the primary outcome. For example, yoga has been
investigated for improving quality of life in patients with
prostate cancer and for psychological adjustment and sleep
quality in patients with lymphoma.?*® Within the past few
years, yoga has been studied as a treatment for a variety of

issues in patients with breast cancer such as arthralgias,246

247 248-250 251 nausea

self-esteem, fatigue, lymphedema,
and vomiting,252 stress,”>> and other quality-of-life out-
comes.>*2%8 Thus, although yoga may have other benefits,
its efficacy for hot flashes has not yet been supported and
it therefore cannot be recommended for alleviating hot

flashes at this time.

Relaxation Training

Relaxation training has been recommended for treating hot
flashes. A 2008 systematic review of psychoeducational
interventions to alleviate hot flashes identified 9 trials
259 Tnterventions studied
have included progressive muscle relaxation,?®® relaxation

involving relaxation techniques.

combined with temperature-control biofeedback training,261
paced respirzttion,262 at-home relaxation audio'cztpes,263 and
applied relaxation.®* These studies found significant reduc-
tions in hot flash frequency and severity via subjective diary
or sternal skin conductance monitoring.****°>?%* Although
this line of research is very promising, there is some concern
over the placebo effect and methodology since several
studies lacked a suitable attention control group. Further
research is needed to evaluate specific doses and types of
relaxation training that will provide the most benefit in
alleviating hot flashes.
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Paced Respiration

Paced respiration involves taking 6 to 8 slow deep breaths
per minute while inhaling through the nose and exhaling
through the mouth. In small studies of women without
cancer, when paced respiration was delivered during
one-to-one, biweekly, hour-long laboratory sessions and
practiced twice daily (30 minutes total), it was significantly
more efficacious in reducing physiologically recorded and/
or self-reported hot flashes than an attention control condi-
tion. 200262295 However, the first large-scale randomized
controlled trial of paced respiration failed to demonstrate
efficacy using electronic hot flash diaries, hot flash interfer-
ence, and other menopausal symptom questionnaires.'*®
The study involved 96 breast cancer survivors and 122
menopausal women without cancer who were stratified and
randomized to practice paced respiration, an attention
control condition of fast shallow breathing, or usual-care
control. Women were able to appropriately learn and in
return demonstrate paced respiration and practiced an
average of once per day for 15 minutes. These recently
published findings suggest that paced respiration is unlikely

to provide any benefit for patients.

Clinical Hypnosis

Hypnosis, a mind-body therapy that involves a deeply
relaxed state and individualized mental imagery and
suggestion, has been used to manage chronic symptoms
such as pain and anxiety. Hypnosis has been studied for the
treatment of hot flashes in 2 studies of breast cancer
survivors.' /1% In each study, breast cancer survivors
received 5 sessions of hypnotherapy that were provided
weekly and gained instruction in self-hypnosis. These
studies showed a 69% or greater reduction in hot flashes
from baseline that was comparable to the results of
open-label studies of venlafaxine.'*”1*® A more recent
randomized, single-blind, controlled clinical trial of 187
postmenopausal women who reported at least 50 hot
flashes a week at baseline evaluated clinical hypnosis over
12 weeks against an active structured attention control for
the treatment of hot flashes.?®® Participants in the clinical
hypnosis arm reported a significantly reduced hot flash
frequency (74% vs 17%) and hot flash interference (80% vs
15%) compared with the attention control. In addition,
physiologically monitored hot flashes were significantly
more reduced in the hypnosis versus attention control arm
(57% vs 10%). Although these results are encouraging, the
exact mechanism by which clinical hypnosis affects hot
flashes is unknown.

Mindfulness-Based Stress Reduction

MBSR emphasizes acceptance, mindfulness meditation,

and yoga as coping mechanisms to handle stress.”*” Two
studies of MBSR for the alleviation of hot flashes have

CA CANCER J CLIN 2013;63:167-192

been done in healthy women. First, an uncontrolled pilot
study was conducted with 15 women who attended an
8-week MBSR program for the treatment of hot flashes.?”
Results showed significant improvement in scores on
quality-of-life measures and a 40% reduction in hot flash

267

severity over baseline. Subsequently, a randomized

controlled trial was conducted in 110 women with
moderate to severe hot flashes.’* The MBSR intervention
was a standardized, widely used 8-week program that
involved attending to relevant aspects of experience in a
nonjudgmental manner, and the control condition was wait
list. The intervention required 8 weekly classes that lasted
2.5 hours each, an all-day face-to-face class on a weekend
day of the sixth week, and 45 minutes of at-home practice
6 times a week. After the intervention, the MBSR group
showed a 15% reduction in hot flash bother compared with
a 7% reduction in the wait-list control, which was not
significant (P=.11). However, there was a significant
difference between groups after 3 months of practicing
MBSR for 25 minutes per day, with a 27% reduction in
hot flash bother for the MBSR group and an 11%
reduction for controls. These findings are comparable to
the improvement in hot flash bother seen in a recent
randomized trial of escitalopram.159 Because MBSR works
by reframing women’s interpretations, its differential effects
for hot flash bother over hot flash frequency were not
unexpected.

To date, MBSR has not been examined as a potential
treatment for hot flashes in persons with cancer. However,
improvements in depression, anxiety, and fear were signifi-
cantly greater with MBSR than with standard care in a

6-week randomized trial of 84 breast cancer survivors.>*®

In addition, the results of an unblinded trial of MBSR
in patients with breast cancer showed improved immune
function in peripheral blood mononuclear cell natural killer
cell activity and cytokine levels.28 Although MBSR has
yielded promising benefits in healthy postmenopausal
women and other potential health benefits in patients with
breast cancer, it cannot be recommended as a treatment
of hot flashes until further randomized controlled studies
are done.

Psychoeducational /Cognitive Behavioral Interventions

Psychoeducational and cognitive behavioral interventions
are widely used to alleviate symptoms and improve quality
of life, but have not yet been well studied for hot flashes.
However, 2 studies done in breast cancer survivors are
promising. In one study, 76 patients with early stage breast
cancer were randomized to receive standard care or
comprehensive care that included an individualized plan
of education, counseling, specific pharmacologic and
behavioral interventions, and psychosocial support for hot
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Hot Flashes in Cancer

flashes and other vasomotor symptoms.269 Patients were
seen 3 times by a nurse practitioner over the course of
4 months. Results showed that patients receiving the
intervention had significant improvements in their hot
flash severity and sexual functioning score compared with
the standard-care arm. However, the patients receiving the
intervention used medication more frequently than those in
the control group as a result of the intervention, and it is
not clear if benefits were due to the medication, other
intervention components, or a combination of both. In
the other study, 96 patients with breast cancer were
randomized to a group receiving a cognitive behavioral
intervention or usual care.?’° The intervention protocol has
been published and included education, paced respiration,
and cognitive and behavioral strategies to help the women
manage their hot flashes.?”? Findings indicated that the
intervention significantly improved hot flashes after 9
weeks, with sustained improvements seen at 26 weeks.2”°
These interventions were well received and, although time-
and resource-intensive to deliver, may improve hot flashes
in breast cancer survivors.

Conclusions

Although there is an increasing body of research into
treatment options for hot flashes in cancer survivors, most
studies are focused on pharmaceutical therapies. Treatment
studies in men with prostate cancer or individuals with
other cancers are specifically lacking and the few studies
that have been conducted included small sample sizes.
Complicating treatment investigation is an incomplete
understanding of the underlying physiology, although some
headway has been gained in the neurochemistry of hot
flashes. In addition, it has yet to be determined if all hot
flash symptoms share the same underpinnings across
populations. To date, and to the best of our knowledge, no
study has identified a differing physiological mechanism for
hot flashes in cancer survivors versus healthy women.
However, it is unclear to what degree hot flashes in men
with prostate cancer or individuals with other cancers
are physiologically similar. The genesis of hot flashes
may differ across populations, but the expression, and
presumably treatment, of these symptoms may be identical.
If one assumes that research in healthy women can be
extrapolated to women with breast cancer, the available
evidence for treatment options for patients with cancer is
substantially expanded. This review has identified several
areas that have been investigated for treating hot flashes
and made recommendations from the aggregate of
published outcomes, taking quality and the number of
studies specific to cancer populations, side effect profiles,
and contraindications into account.

As more cancer survivors are using nonpharmaceutical
therapies, it is advisable for health care professionals to
openly engage in discussing these options with patients
since some of these commonly used treatments are
not recommended due to adverse risks, potentially
deleterious interactions with existing medications, or
published inefficacy in randomized controlled trials.
Nutraceuticals in particular have been studied to alleviate
hot flashes, but to date, absent or mixed results in
randomized controlled trials in cancer survivors prevent
their recommendation (for a listing of available evidence,
see Table 2).

Other complementary and behavioral interventions for
hot flashes have been examined in a range of trials.
Although the investigations of many of these modalities
are in their nascent stage, the literature is mixed.
Acupuncture in particular has been well investigated in
cancer populations (6 randomized controlled trials
in breast cancer and 1 randomized controlled trial in
prostate cancer). Although several trials have indicated a
clinical several reviews

impact, suggest that the

methodological weaknesses spanning across multiple
studies fail to provide convincing supporting evidence.
Clinical hypnosis, relaxation training, and yoga are
recommended on the basis of their published outcomes,
positive secondary outcomes, and absence of side effects,
although there is insufficient research to consider any as
evidence-based treatments (for results from representative
studies and level of evidence, see Table 3).371%*
Although to date only a single surgical intervention has
been published for treating hot flashes, stellate ganglion
block was studied in a pilot study of patients with breast
cancer and showed significant results. Although intrigu-
ing and with promising results, the questions of proce-
dure cost, patient discomfort, and longevity of the treat-
ment effect prevent its recommendation at this time.

In summary, investigation into treatments in cancer
patients experiencing hot flashes is insufficient. Although
several treatment options have been researched, the lack
of adequately powered randomized controlled trials and
replications across subgroups of cancer patients prevent the
determination of a clinically significant impact, and
thus prevent the recommendation of many promising
nonhormonal alternative treatment options. There is hope
for cancer survivors, however, as an increasing number of
studies are showing significant improvements in hot flash
frequency, severity, and tolerability, with high levels of
treatment satisfaction and adherence. In time and given
additional study, it is likely that physicians and cancer
survivors will have a number of effective treatment options
available to them. W

186

CA: A Cancer Journal for Clinicians

85UB017 SUOWIWOD SAIERID 3|edldde au Ag peuseno a1e sajolie VO ‘8sn JO o[ 1oy AkeidTaUIIUO AS|IA LD (SUONIPUOD-PUE-SLLBI WD A8 |1 AReq 1 |Bu UO//:SdL) SUONIPUOD pue SWwie | 8U) 39S *[202/20/80] U0 Akeiqiauliuo A1 'WNIDT3E - A1V 3ONIAIAT Ad TLTTZ 92e0/2ZEE 0T/I0p/wod A3 1M Aeiqipuljuo s feuno sae//sdny ol j pepeojumod ‘s ‘€TOZ ‘S98rZrST



References

1.

wu

~

10.

11.

12.

13.

14.

15.

16.

17.

. Freedman RR. Biochemical,

. Carpenter

Woodward S, Greville H, Freedman RR.
Ventilatory response during menopausal
hot flashes. Menopause. 1995;2:81-88.

. Kronenberg F. Hot flashes: epidemiology

and physiology. Ann N Y Acad Sci. 1990;
592:52-86; discussion 123-133.

. Kronenberg F, Cote LJ, Linkie DM,

Dyrenfurth I, Downey JA. Menopausal
hot flashes: thermoregulatory, cardiovas-
cular, and circulating catecholamine and
LH changes. Maturitas. 1984;6:31-43.

metabolic,
and vascular mechanisms in menopausal
hot flashes. Fertil Steril. 1998;70:332-337.

JS, Andrykowski MA,
Freedman RR, Munn R. Feasibility and
psychometrics of an ambulatory hot flash
monitoring device. Menopause. 1999;6:
209-215.

. Carpenter JS, Gilchrist JM, Chen K,

Gautam S, Freedman RR. Hot flashes, core
body temperature, and metabolic para-
meters in breast cancer survivors.
Menopause. 2004;11:375-381.

. Carpenter JS. State of the science: hot

flashes and cancer. Part 1: definition,
scope, impact, physiology, and measure-
ment. Oncol Nurs Forum. 2005;32:959-968.

. Kronenberg F. Hot flashes: phenomenol-

ogy, quality of life, and search for treat-
ment options. Exp Gerontol. 1994;29:
319-336.

. Freeman EW, Sherif K. Prevalence of hot

flushes and night sweats around the
world: a systematic review. Climacteric.
2007;10:197-214.

Carpenter JS, Johnson D, Wagner L,
Andrykowski M. Hot flashes and related
outcomes in breast cancer survivors and
matched comparison women. Oncol Nurs
Forum. 2002;29:E16-E25.

Harris PF, Remington PL, Trentham-Dietz
A, Allen CI, Newcomb PA. Prevalence
and treatment of menopausal symptoms
among breast cancer survivors. J Pain
Symptom Manage. 2002;23:501-509.

Morales L, Neven P, Timmerman D, et al.
Acute effects of tamoxifen and third-gener-
ation aromatase inhibitors on menopausal
symptoms of breast cancer patients. Anti-
cancer Drugs. 2004;15:753-760.

Schow DA, Renfer LG, Rozanski TA,
Thompson IM. Prevalence of hot flushes
during and after neoadjuvant hormonal
therapy for localized prostate cancer.
South Med J. 1998;91:855-857.

Spetz AC, Hammar M, Lindberg B,
Spangberg A, Varenhorst E; Scandinavian
Prostatic Cancer Group-5 Trial Study.
Prospective evaluation of hot flashes
during treatment with parenteral estrogen
or complete androgen ablation for meta-
static carcinoma of the prostate. J Urol.
2001;166:517-520.

Schnirer II, Yao JC, Ajani JA. Carcinoid-a
comprehensive review. Acta Oncol. 2003;
42:672-692.

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

Stein KD, Jacobsen PB, Hann DM, Green-
berg H, Lyman G. Impact of hot flashes on
quality of life among postmenopausal
women being treated for breast cancer.
J Pain Symptom Manage. 2000;19:436-445.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Nishiyama T, Kanazawa S, Watanabe R,
Terunuma M, Takahashi K. Influence of
hot flashes on quality of life in patients
with prostate cancer treated with
androgen deprivation therapy. Int J Urol.
2004;11:735-741.

Spetz AC, Zetterlund EL, Varenhorst E,
Hammar M. Incidence and management
of hot flashes in prostate cancer. J Support
Oncol. 2003;1:263-266, 269-270, 272-273;
discussion 267-268, 271-272.

Bober SL, Hoke LA, Duda RB, Regan MM,
Tung NM. Decision-making about
tamoxifen in women at high risk for
breast cancer: clinical and psychological
factors. J Clin Oncol. 2004;22:4951-4957.

Avis NE, Brockwell S, Colvin A. A univer-
sal menopausal syndrome? Am J Med.
2005;118(suppl 12B):37-46.

Dennerstein L, Dudley EC, Hopper JL,
Guthrie JR, Burger HG. A prospective
population-based study of menopausal
symptoms. Obstet Gynecol. 2000;96:351-358.

Spetz AC, Fredriksson MG, Hammar ML.
Hot flushes in a male population aged 55,
65, and 75 years, living in the community
of Linkoping, Sweden. Menopause. 2003;
10:81-87.

Avis NE, Stellato R, Crawford S, et al.
Is there a menopausal syndrome?
Menopausal status and symptoms across
racial/ethnic groups. Soc Sci Med. 2001;
52:345-356.

Gold EB, Sternfeld B, Kelsey JL, et al.
Relation of demographic and lifestyle
factors to symptoms in a multi-racial/
ethnic population of women 40-55 years
of age. Am J Epidemiol. 2000;152:463-473.

Grisso JA, Freeman EW, Maurin E,
Garcia-Espana B, Berlin JA. Racial
differences in menopause information and
the experience of hot flashes. J Gen Intern
Med. 1999;14:98-103.

Savard MH, Savard J, Quesnel C, Ivers H.
The influence of breast cancer treatment
on the occurrence of hot flashes. J Pain
Symptom Manage. 2009;37:687-697.

Blumel JE, Chedraui P, Baron G, et al. A
large multinational study of vasomotor
symptom prevalence, duration, and
impact on quality of life in middle-aged
women. Menopause. 2011;18:778-785.

Hunter MS, Gentry-Maharaj A, Ryan A,
et al. Prevalence, frequency and problem
rating of hot flushes persist in older
postmenopausal women: impact of age,
body mass index, hysterectomy, hormone
therapy use, lifestyle and mood in a cross-
sectional cohort study of 10,418 British
women aged 54-65. BJOG. 2012;119:40-50.

Whiteman MK, Staropoli CA, Langenberg
PW, McCarter RJ, Kjerulff KH, Flaws JA.
Smoking, body mass, and hot flashes in
midlife women. Obstet Gynecol. 2003;101:
264-272.

Kuh DL, Wadsworth M, Hardy R.
Women’s health in midlife: the influence
of the menopause, social factors and
health in earlier life. Br J Obstet Gynaecol.
1997;104:923-933.

Avis NE, Crawford SL, McKinlay SM.
Psychosocial, behavioral, and health fac-
tors related to menopause symptomatol-
ogy. Womens Health. 1997;3:103-120.

Hayatbakhsh MR, Clavarino A, Williams
GM, Sina M, Najman JM. Cigarette
smoking and age of menopause: a large
prospective study. Maturitas. 2012;72:
346-352.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

CA CANCER J CLIN 2013;63:167-192

Longcope C, Johnston CC Jr. Androgen
and estrogen dynamics in pre- and
postmenopausal women: a comparison
between smokers and nonsmokers. J Clin
Endocrinol Metab. 1988;67:379-383.

Michnovicz JJ, Hershcopf RJ, Naganuma
H, Bradlow HL, Fishman J. Increased 2-
hydroxylation of estradiol as a possible
mechanism for the anti-estrogenic effect of
cigarette smoking. N Engl J Med. 1986;
315:1305-1309.

Barbieri RL, McShane PM, Ryan KIJ.
Constituents of cigarette smoke inhibit
human granulosa cell aromatase. Fertil
Steril. 1986;46:232-236.

Mattison DR. The mechanisms of action of
reproductive toxins. Am J Ind Med. 1983;
4:65-79.

Thurston RC, Christie IC, Matthews KA.
Hot flashes and cardiac vagal control: a
link to cardiovascular risk? Menopause.
2010;17:456-461.

Thurston RC, Sutton-Tyrrell K, Everson-
Rose SA, Hess R, Powell LH, Matthews
KA. Hot flashes and carotid intima media
thickness among midlife  women.
Menopause. 2011;18:352-358.

Schwingl PJ, Hulka BS, Harlow SD. Risk
factors for menopausal hot flashes. Obstet
Gynecol. 1994;84:29-34.

Whiteman MK, Staropoli CA, Benedict JC,
Borgeest C, Flaws JA. Risk factors for hot
flashes in midlife women. J Womens
Health (Larchmt). 2003;12:459-472.

Crandall CJ, Crawford SL, Gold EB.
Vasomotor symptom prevalence is
associated with polymorphisms in sex
steroid-metabolizing enzymes and receptors.
Am J Med. 2006;119(9 suppl 1):552-S60.

Schneider BP, Radovich M, Flockhart DA,
et al. Exploratory study evaluating the
association of polymorphisms of angio-
genesis genes with hot flashes. Breast
Cancer Res Treat. 2009;116:543-549.

Woods NF, Mitchell ES, Viernes H, Jans-
sen P, Farrin F. CYP17, CYP19, and ESR
polymorphisms and symptoms during the
menopausal transition: observations from
the Seattle Midlife Women’s Health Study.
Paper presented at: North American
Menopause Society 15th Annual Meeting;
October 6-9, 2004; Washington, DC.

Massad-Costa AM, Nogueira-de-Souza NC,
de Carvalho CV, et al. CYP17 polymor-
phism and hot flushes in postmenopausal
women. Climacteric. 2008;11:404-408.

Nogueira RC Jr, Costa AM, Silva ID, et al.
Influence of the CYP17 polymorphism on
vasomotor symptoms in postmenopausal
women: a pilot study. Climacteric. 2011;
14:537-543.

Visvanathan K, Gallicchio L, Schilling C,
et al. Cytochrome gene polymorphisms,
serum estrogens, and hot flushes in
midlife women. Obstet Gynecol. 2005;106:
1372-1381.

Dennerstein L, Lehert P, Burger HG,
Guthrie JR. New findings from non-linear
longitudinal modelling of menopausal
hormone changes. Hum Reprod Update.
2007;13:551-557.

Mouridsen H, Gershanovich M, Sun Y,
et al. Superior efficacy of letrozole versus
tamoxifen as first-line therapy for post-
menopausal women with advanced breast
cancer: results of a phase III study of the
International Letrozole Breast Cancer
Group. J Clin Oncol. 2001;19:2596-2606.

VOLUME 63 | NUMBER 3 | MAY/JUNE 2013

187

85UB017 SUOWIWOD SAIERID 3|edldde au Ag peuseno a1e sajolie VO ‘8sn JO o[ 1oy AkeidTaUIIUO AS|IA LD (SUONIPUOD-PUE-SLLBI WD A8 |1 AReq 1 |Bu UO//:SdL) SUONIPUOD pue SWwie | 8U) 39S *[202/20/80] U0 Akeiqiauliuo A1 'WNIDT3E - A1V 3ONIAIAT Ad TLTTZ 92e0/2ZEE 0T/I0p/wod A3 1M Aeiqipuljuo s feuno sae//sdny ol j pepeojumod ‘s ‘€TOZ ‘S98rZrST



Hot Flashes in Cancer

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Carpenter JS, Andrykowski MA, Cordova
M, et al. Hot flashes in postmenopausal
women treated for breast carcinoma: prev-
alence, severity, correlates, management,
and relation to quality of life. Cancer.
1998;82:1682-1691.

Biglia N, Cozzarella M, Cacciari F, et al.
Menopause after breast cancer: a survey
on breast cancer survivors. Maturitas.
2003;45:29-38.

Lo Presti A, Ruvolo G, Gancitano RA,
Cittadini E. Ovarian function following
radiation and chemotherapy for cancer.
Eur J Obstet Gynecol Reprod Biol. 2004;
113(suppl 1):533-5S40.

Kouriefs C, Georgiou M, Ravi R. Hot
flushes and prostate cancer: pathogenesis
and treatment. BJU Int. 2002;89:379-383.

Holzbeierlein JM, Castle E, Thrasher JB.
Complications of androgen deprivation
therapy: prevention and treatment. Oncol-
ogy (Williston Park). 2004;18:303-309.

Freedman RR. Menopausal hot flashes.
In: Lobo RA, Kelsey J, Marcus R, eds.
Menopause: Biology and Pathobiology.
San Diego, CA: Academic Press; 2000:
215-227.

Freedman RR. Physiology of hot flashes.
Am J Hum Biol. 2001;13:453-464.

Acs N, Vajo Z, Demendi C, Nadasy G,
Monos E, Szekacs B. Estrogen improves
impaired musculocutaneous vascular
adrenergic reactivity in pharmacologically
ovariectomized rats: a potential peripheral
mechanism for hot flashes? Gynecol
Endocrinol. 2001;15:68-73.

Rossmanith WG, Ruebberdt W. What
causes hot flushes? The neuroendocrine
origin of vasomotor symptoms in the
menopause. Gynecol Endocrinol. 2009;25:
303-314.

Carpenter JS, Gautam S, Freedman RR,
Andrykowski M. Circadian rhythm of
objectively recorded hot flashes in post-
menopausal breast cancer survivors.
Menopause. 2001;8:181-188.

Freedman RR, Krell W. Reduced thermo-
regulatory null zone in postmenopausal
women with hot flashes. Am J Obstet
Gynecol. 1999;181:66-70.

Freedman RR, Norton D, Woodward S,
Cornelissen G. Core body temperature and
circadian rhythm of hot flashes in
menopausal women. J Clin Endocrinol
Metab. 1995;80:2354-2358.

Freedman RR, Woodward S. Core body
temperature during menopausal hot
flushes. Fertil Steril. 1996;65:1141-1144.

Freedman RR. Hot flashes
Menopause. 2000;7:3-4.

North American Menopause Society.
Menopause Practice: A Clinician’s Guide.
4th ed. Mayfield Heights, OH: North
American Menopause Society; 2010.

revisited.

Bellino FL, Wise PM. Nonhuman primate
models of menopause workshop. Biol
Reprod. 2003;68:10-18.

MacLeay JM, Lehmer E, Enns RM,
Mallinckrodt C, Bryant HU, Turner AS.
Central and peripheral temperature
changes in sheep following ovariectomy.
Maturitas. 2003;46:231-238.

Freedman RR, Blacker CM. Estrogen
raises the sweating threshold in post-
menopausal women with hot flashes.
Fertil Steril. 2002;77:487-490.

Archer DF, Sturdee DW, Baber R, et al.
Menopausal hot flushes and night sweats:

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

where are we now? Climacteric. 2011;14:
515-528.

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

Stearns V, Ullmer L, Lopez JF, Smith Y,
Isaacs C, Hayes D. Hot flushes. Lancet.
2002;360:1851-1861.

Gonzales GF, Carrillo C. Blood serotonin
levels in postmenopausal women: effects
of age and serum oestradiol levels.
Maturitas. 1993;17:23-29.

Halbreich U, Rojansky N, Palter S, Tworek
H, Hissin P, Wang K. Estrogen augments
serotonergic activity in postmenopausal
women. Biol Psychiatry. 1995;37:434-441.

Sipe K, Leventhal L, Burroughs K, Cosmi
S, Johnston GH, Deecher DC. Serotonin
2A receptors modulate tail-skin tempera-
ture in two rodent models of estrogen
deficiency-related thermoregulatory dys-
function. Brain Res. 2004;1028:191-202.

Bethea CL, Mirkes SJ, Shively CA, Adams
MR. Steroid regulation of tryptophan
hydroxylase protein in the dorsal raphe of
macaques. Biol Psychiatry. 2000;47:562-576.

Lu NZ, Bethea CL. Ovarian steroid regula-
tion of 5-HT1A receptor binding and G pro-
tein activation in female monkeys.
Neuropsychopharmacology. 2002;27:12-24.

Chen Y, Lu X, Huang Y, Xin X, Ye X.
Changes of plasma serotonin precursor
metabolite concentrations in postmeno-
pausal women with hot flushes [in Chi-
nese]. Zhonghua Fu Chan Ke Za Zhi.
2002;37:726-728.

Carpenter JS, Yu M, Wu J, et al
Evaluating the role of serotonin in hot
flashes after breast cancer using acute
tryptophan depletion. Menopause. 2009;
16:644-652.

Hay DL, Poyner DR. Calcitonin gene-
related peptide, adrenomedullin and
flushing. Maturitas. 2009;64:104-108.

Chen JT, Hirai Y, Seimiya Y, Hasumi K,
Shiraki M. Menopausal flushes and
calcitonin-gene-related peptide. Lancet.
1993;342:49.

Valentini A, Petraglia F, De Vita D, et al.
Changes of plasma calcitonin gene-related
peptide levels in postmenopausal women.
Am J Obstet Gynecol. 1996;175(3 pt 1):
638-642.

Gupta P, Harte A, Sturdee DW, et al.
Effects of menopausal status on circulating
calcitonin gene-related peptide and adipo-
kines: implications for insulin resistance
and cardiovascular risks. Climacteric.
2008;11:364-372.

Chen JT, Shiraki M. Menopausal hot flash
and calciotonin gene-related peptide;
effect of Keishi-bukuryo-gan, a kampo
medicine, related to plasma calciotonin
gene-related peptide level. Maturitas.
2003;45:199-204.

Wyon YA, Spetz AC, Theodorsson GE,
Hammar ML. Concentrations of calcitonin
gene-related peptide and neuropeptide Y
in plasma increase during flushes in
postmenopausal women. Menopause. 2000;
7:25-30.

Wyon Y, Frisk J, Lundeberg T, Theodors-
son E, Hammar M. Postmenopausal
women with vasomotor symptoms have
increased urinary excretion of calcitonin
gene-related peptide. Maturitas. 1998;30:
289-294.

Yuzurihara M, Ikarashi Y, Noguchi M,
Kase Y, Takeda S, Aburada M. Involve-

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

ment of calcitonin gene-related peptide in
elevation of skin temperature in castrated
male rats. Urology. 2003;62:947-951.

Yuzurihara M, Ikarashi Y, Noguchi M,
Kase Y, Takeda S, Aburada M. Prevention
by 17beta-estradiol and progesterone of
calcitonin gene-related peptide-induced
elevation of skin temperature in castrated
male rats. Urology. 2004;64:1042-1047.

Spetz AC, Pettersson B, Varenhorst E,
Theodorsson E, Thorell LH, Hammar M.
Momentary increase in plasma calcitonin
gene-related peptide is involved in hot
flashes in men treated with castration for
carcinoma of the prostate. J Urol. 2001;
166:1720-1723.

Holm AC, Thorell LH, Theodorsson E,
Hammar M. Hot flushes in healthy aging
men differ from those in men with pros-
tate cancer and in menopausal women.
Gynecol Endocrinol. 2012;28:72-75.

Dormire SL, Reame NK. Menopausal
hot flash frequency changes in response
to experimental manipulation of blood
glucose. Nurs Res. 2003;52:338-343.

Dormire SL, Howharn C. The effect of die-
tary intake on hot flashes in menopausal
women. J Obstet Gynecol Neonatal Nurs.
2007;36:255-262.

Tuomikoski P, Ylikorkala O, Mikkola TS.
Menopausal hot flashes and insulin resist-
ance. Menopause. 2012;19:1116-1120.

Loprinzi CL, Diekmann B, Novotny PJ,
Stearns V, Sloan JA. Newer antidepres-
sants and gabapentin for hot flashes: a
discussion of trial duration. Menopause.
2009;16:883-887.

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

Loprinzi CL, Pisansky TM, Fonseca R,
et al. Pilot evaluation of venlafaxine
hydrochloride for the therapy of hot
flashes in cancer survivors. J Clin Oncol.
1998;16:2377-2381.

Carpenter JS, Storniolo AM, Johns S,
et al. Randomized, double-blind, placebo-
controlled crossover trials of venlafaxine
for hot flashes after breast cancer.
Oncologist. 2007;12:124-135.

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.

Irani J, Salomon L, Oba R, Bouchard P,
Mottet N. Efficacy of venlafaxine, medro-
Xyprogesterone 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.

Barton DL, LaVasseur BI, Sloan JA, et al.
Phase I1I, placebo-controlled trial of three
doses of citalopram for the treatment of
hot flashes: NCCTG trial NO5C9. J Clin
Oncol. 2010;28:3278-3283.

Stearns V, Isaacs C, Rowland J, et al. A
pilot trial assessing the efficacy of
paroxetine hydrochloride (Paxil) in
controlling hot flashes in breast cancer
survivors. Ann Oncol. 2000;11:17-22.

Weitzner MA, Moncello J, Jacobsen PB,
Minton S. A pilot trial of paroxetine for the
treatment of hot flashes and associated

188

CA: A Cancer Journal for Clinicians

85UB017 SUOWIWOD SAIERID 3|edldde au Ag peuseno a1e sajolie VO ‘8sn JO o[ 1oy AkeidTaUIIUO AS|IA LD (SUONIPUOD-PUE-SLLBI WD A8 |1 AReq 1 |Bu UO//:SdL) SUONIPUOD pue SWwie | 8U) 39S *[202/20/80] U0 Akeiqiauliuo A1 'WNIDT3E - A1V 3ONIAIAT Ad TLTTZ 92e0/2ZEE 0T/I0p/wod A3 1M Aeiqipuljuo s feuno sae//sdny ol j pepeojumod ‘s ‘€TOZ ‘S98rZrST



101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

symptoms in women with breast cancer.
J Pain Symptom Manage. 2002;23:337-345.

Stearns V, Beebe KL, Iyengar M, Dube E.
Paroxetine controlled release in the
treatment of menopausal hot flashes: a
randomized controlled trial. JAMA. 2003;
289:2827-2834.

Stearns V, Slack R, Greep N, et al.
Paroxetine is an effective treatment for hot
flashes: results from a prospective
randomized clinical trial. J Clin Oncol.
2005;23:6919-6930.

Loprinzi CL, Barton DL, Carpenter LA,
et al. Pilot evaluation of paroxetine for
treating hot flashes in men. Mayo Clin
Proc. 2004;79:1247-1251.

Loprinzi CL, Sloan JA, Perez EA, et al.
Phase III evaluation of fluoxetine for
treatment of hot flashes. J Clin Oncol.
2002;20:1578-1583.

Kimmick GG, Lovato J, McQuellon R, Rob-
inson E, Muss HB. Randomized, double-
blind, placebo-controlled, crossover study
of sertraline (Zoloft) for the treatment of
hot flashes in women with early stage
breast cancer taking tamoxifen. Breast J.
2006;12:114-122.

Wu MF, Hilsenbeck SG, Tham YL, et al.
The efficacy of sertraline for controlling
hot flashes in women with or at high risk
of developing breast cancer. Breast Cancer
Res Treat. 2009;118:369-375.

Perez DG, Loprinzi CL, Barton DL, et al.
Pilot evaluation of mirtazapine for the
treatment of hot flashes. J Support Oncol.
2004;2:50-56.

Biglia N, Kubatzki F, Sgandurra P, et al.
Mirtazapine for the treatment of hot
flushes in breast cancer survivors: a
prospective pilot trial. Breast J. 2007;13:
490-495.

Pandya KJ, Morrow GR, Roscoe JA, et al.
Gabapentin for hot flashes in 420
women with breast cancer: a randomised
double-blind placebo-controlled trial. Lancet.
2005;366:818-824.

Loprinzi CL, Dueck AC, Khoyratty BS,
et al. A phase Il randomized, double-
blind, placebo-controlled trial of gabapen-
tin in the management of hot flashes in
men (NOOCB). Ann Oncol. 2009;20:
542-549.

Moraska AR, Atherton PJ, Szydlo DW,
et al. Gabapentin for the management of
hot flashes in prostate cancer survivors: a
longitudinal continuation study-NCCTG
Trial NOOCB. J Support Oncol. 2010;8:
128-132.

Goldberg RM, Loprinzi CL, O’Fallon JR,
et al. Transdermal clonidine for ameliorat-
ing tamoxifen-induced hot flashes. J Clin
Oncol. 1994;12:155-158.

Pandya KJ, Raubertas RF, Flynn PJ, et al.
Oral clonidine in postmenopausal patients
with breast cancer experiencing tamoxi-
fen-induced hot flashes: a University of
Rochester Cancer Center Community Clin-
ical Oncology Program study. Ann Intern
Med. 2000;132:788-793.

Bressler LR, Murphy CM, Shevrin DH,
Warren RF. Use of clonidine to treat hot
flashes secondary to leuprolide or goserelin.
Ann Pharmacother. 1993;27:182-185.

Parra RO, Gregory JG. Treatment of post-
orchiectomy hot flashes with transdermal
administration of clonidine. J Urol. 1990;
143:753-754.

Loprinzi CL, Goldberg RM, O’Fallon JR,
et al. Transdermal clonidine for ameliorating

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

post-orchiectomy hot flashes. J Urol. 1994;
151:634-636.

. Loprinzi CL, Michalak JC, Quella SK, et al.

Megestrol acetate for the prevention of hot
flashes. N Engl J Med. 1994;331:347-352.

Quella SK, Loprinzi CL, Sloan JA, et al.
Long term use of megestrol acetate by
cancer survivors for the treatment of hot
flashes. Cancer. 1998;82:1784-1788.

Goodwin JW, Green SJ, Moinpour CM,
et al. Phase III randomized placebo-
controlled trial of two doses of megestrol
acetate as treatment for menopausal
symptoms in women with breast cancer:
Southwest Oncology Group Study 9626.
J Clin Oncol. 2008;26:1650-1656.

Sismondi P, Kimmig R, Kubista E, et al.
Effects of tibolone on climacteric
symptoms and quality of life in breast
cancer patients—data from LIBERATE trial.
Maturitas. 2011;70:365-372.

Dimitrakakis C, Keramopoulos D, Vourli
G, Gaki V, Bredakis N, Keramopoulos A.
Clinical effects of tibolone in postmeno-
pausal women after 5 years of tamoxifen
therapy for breast cancer. Climacteric.
2005;8:342-351.

Kroiss R, Fentiman IS, Helmond FA, et al.
The effect of tibolone in postmenopausal
women receiving tamoxifen after surgery
for breast cancer: a randomised, double-
blind, placebo-controlled trial. BJOG.
2005;112:228-233.

Pollow K, Schaffrath M, Kolbl H, et al.
Phase II study of goserelin adjunctive
therapy combined with exemestane with
or without tibolone in premenopausal
with receptor positive, node negative
mammary carcinoma: ADAGIO Study.
Geburtsh Frauenheilk. 2005;65:612-619.

Joffe H, Partridge A, Giobbie-Hurder A,
et al. Augmentation of venlafaxine and
selective serotonin reuptake inhibitors
with zolpidem improves sleep and quality
of life in breast cancer patients with
hot flashes: a randomized, double-blind,
placebo-controlled trial. Menopause. 2010;
17:908-916.

Jacobson JS, Troxel AB, Evans J, et al.
Randomized trial of black cohosh for the
treatment of hot flashes among women
with a history of breast cancer. J Clin
Oncol. 2001;19:2739-2745.

Al-Akoum M, Maunsell E, Verreault R,
Provencher L, Otis H, Dodin S. Effects of
Hypericum perforatum (St. John’s wort)
on hot flashes and quality of life in
perimenopausal women: a randomized
pilot trial. Menopause. 2009;16:307-314.

Thompson EA, Reilly D. The homeopathic
approach to the treatment of symptoms of
oestrogen withdrawal in breast cancer
patients. A prospective observational
study. Homeopathy. 2003;92:131-134.

Jacobs J, Herman P, Heron K, Olsen S,
Vaughters L. Homeopathy for menopausal
symptoms in breast cancer survivors: a
preliminary randomized controlled trial.
J Altern Complement Med. 2005;11:21-27.

Thompson EA, Montgomery A, Douglas
D, Reilly D. A pilot, randomized, double-
blinded, placebo-controlled trial of indi-
vidualized homeopathy for symptoms of
estrogen withdrawal in breast-cancer sur-
vivors. J Altern Complement Med. 2005;
11:13-20.

Barton DL, Loprinzi CL, Quella SK, et al.
Prospective evaluation of vitamin E for
hot flashes in breast cancer survivors.
J Clin Oncol. 1998;16:495-500.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

CA CANCER J CLIN 2013;63:167-192

Biglia N, Sgandurra P, Peano E, et al. Non-
hormonal treatment of hot flushes in
breast cancer survivors: gabapentin vs.
vitamin E. Climacteric. 2009;12:310-318.

Quella SK, Loprinzi CL, Barton DL, et al.
Evaluation of soy phytoestrogens for the
treatment of hot flashes in breast cancer
survivors: A North Central Cancer
Treatment Group Trial. J Clin Oncol. 2000;
18:1068-1074.

Van Patten CL, Olivotto IA, Chambers GK,
et al. Effect of soy phytoestrogens on hot
flashes in postmenopausal women with
breast cancer: a randomized, controlled clin-
ical trial. J Clin Oncol. 2002;20:1449-1455.

Sharma P, Wisniewski A, Braga-Basaria
M, et al. Lack of an effect of high dose
isoflavones in men with prostate cancer
undergoing androgen deprivation therapy.
J Urol. 2009;182:2265-2272.

Pruthi S, Qin R, Terstreip SA, et al. A
phase III, randomized, placebo-controlled,
double-blind trial of flaxseed for the treat-
ment of hot flashes: North Central Cancer
Treatment Group NO8C?7. Menopause.
2012;19:48-53.

Hervik J, Mjaland O. Acupuncture for the
treatment of hot flashes in breast cancer
patients, a randomized, controlled trial.
Breast Cancer Res Treat. 2009;116:311-316.

Deng G, Vickers A, Yeung S, et al
Randomized, controlled trial of acupunc-
ture for the treatment of hot flashes in
breast cancer patients. J Clin Oncol. 2007;
25:5584-5590.

Frisk J, Kallstrom AC, Wall N, Fredrikson
M, Hammar M. Acupuncture improves
health-related quality-of-life (HRQoL) and
sleep in women with breast cancer and
hot flushes. Support Care Cancer. 2012;20:
715-724.

Nedstrand E, Wijma K, Wyon Y, Hammar
M. Vasomotor symptoms decrease in
women with breast cancer randomized to
treatment with applied relaxation or
electro-acupuncture: a preliminary study.
Climacteric. 2005;8:243-250.

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.

Davies FM. The effect of acupuncture
treatment on the incidence and severity of
hot flushes experienced by women
following treatment for breast cancer: a
comparison of traditional and minimal
acupuncture. Eur J Cancer. 2001;37:S438.

Ashamalla H, Jiang ML, Guirguis A,
Peluso F, Ashamalla M. Acupuncture for
the alleviation of hot flashes in men
treated with androgen ablation therapy.
Int J Radiat Oncol Biol Phys. 2011;79:
1358-1363.

Beer TM, Benavides M, Emmons SL, et al.
Acupuncture for hot flashes in patients
with prostate cancer. Urology. 2010;76:
1182-1188.

Carson JW, Carson KM, Porter LS, Keefe
FJ, Seewaldt VL. Yoga of Awareness
program for menopausal symptoms in
breast cancer survivors: results from a
randomized trial. Support Care Cancer.
2009;17:1301-1309.

Fenlon DR, Corner JL, Haviland JS. A
randomized controlled trial of relaxation
training to reduce hot flashes in women
with primary breast cancer. J Pain
Symptom Manage. 2008;35:397-405.

VOLUME 63 | NUMBER 3 | MAY/JUNE 2013

189

85UB017 SUOWIWOD SAIERID 3|edldde au Ag peuseno a1e sajolie VO ‘8sn JO o[ 1oy AkeidTaUIIUO AS|IA LD (SUONIPUOD-PUE-SLLBI WD A8 |1 AReq 1 |Bu UO//:SdL) SUONIPUOD pue SWwie | 8U) 39S *[202/20/80] U0 Akeiqiauliuo A1 'WNIDT3E - A1V 3ONIAIAT Ad TLTTZ 92e0/2ZEE 0T/I0p/wod A3 1M Aeiqipuljuo s feuno sae//sdny ol j pepeojumod ‘s ‘€TOZ ‘S98rZrST



Hot Flashes in Cancer

146.

147.

148.

149.

150.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Carpenter JS, Burns DS, Wu J, et al. Paced
respiration for vasomotor and other
menopausal symptoms: a randomized,
controlled trial [published online ahead of
print August 31, 2012]. J Gen Intern Med.

Elkins G, Marcus J, Stearns V, et al.
Randomized trial of a hypnosis interven-
tion for treatment of hot flashes among
breast cancer survivors. J Clin Oncol.
2008;26:5022-5026.

Elkins G, Marcus J, Stearns V, Hasan
Rajab M. Pilot evaluation of hypnosis for
the treatment of hot flashes in breast
cancer survivors. Psychooncology. 2007;
16:487-492.

Carmody JF, Crawford S, Salmoirago-
Blotcher E, Leung K, Churchill L,
Olendzki N. Mindfulness training for
coping with hot flashes: results of a
randomized trial. Menopause. 2011;18:
611-620.

Ayers B, Smith M, Hellier J, Mann E,
Hunter MS. Effectiveness of group and
self-help cognitive behavior therapy in
reducing problematic menopausal hot
flushes and night sweats (MENOS 2): a
randomized controlled trial. Menopause.
2012;19:749-759.

. Mitchell SA, Friese CR. ONS PEP (Putting

Evidence into Practice) Weight of Evidence
Classification Schema: Decision Rules for
Summative Evaluation of a Body of Evi-
dence. ons.org/Research/media/ons/docs/
research/outcomes/weight-of-evidence-
table.pdf. Accessed October 17, 2012.

Jin Y, Desta Z, Stearns V, et al. CYP2D6
genotype, antidepressant use, and tamoxi-
fen metabolism during adjuvant breast
cancer treatment. J Natl Cancer Inst. 2005;
97:30-39.

Schober CE, Ansani NT. Venlafaxine hydro-
chloride for the treatment of hot flashes.
Ann Pharmacother. 2003;37:1703-1707.

Barton D, La Vasseur B, Loprinzi C,
Novotny P, Wilwerding MB, Sloan J.
Venlafaxine for the control of hot flashes:
results of a longitudinal continuation
study. Oncol Nurs Forum. 2002;29:33-40.

Evans ML, Pritts E, Vittinghoff E, McClish
K, Morgan KS, Jaffe RB. Management of
postmenopausal hot flushes with venla-
faxine hydrochloride: a randomized,
controlled trial. Obstet Gynecol. 2005;105:
161-166.

Bouchard P, Panay N, de Villiers TJ, et al.
Randomized placebo- and active-controlled
study of desvenlafaxine for menopausal
vasomotor symptoms. Climacteric. 2012;
15:12-20.

Archer DF, Dupont CM, Constantine GD,
Pickar JH, Olivier S. Desvenlafaxine for
the treatment of vasomotor symptoms
associated with menopause: a double-
blind, randomized, placebo-controlled
trial of efficacy and safety. Am J Obstet
Gynecol. 2009;200:238.e1-238.e10.

Soares CN, Arsenio H, Joffe H, et al. Escita-
lopram versus ethinyl estradiol and noreth-
indrone acetate for symptomatic peri- and
postmenopausal women: impact on depres-
sion, vasomotor symptoms, sleep, and qual-
ity of life. Menopause. 2006;13:780-786.

Freeman EW, Guthrie KA, Caan B, et al.
Efficacy of escitalopram for hot flashes in
healthy menopausal women: a random-
ized controlled trial. JAMA. 2011;305:
267-274.

Carpenter JS, Guthrie KA, Larson JC, et al.
Effect of escitalopram on hot flash interfer-

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

ence: a randomized, controlled trial. Fertil
Steril. 2012;97:1399-1404.

Suvanto-Luukkonen E, Koivunen R,
Sundstrom H, et al. Citalopram and fluox-
etine in the treatment of postmenopausal
symptoms: a prospective, randomized,
9-month, placebo-controlled, double-blind
study. Menopause. 2005;12:18-26.

Nelson HD, Vesco KK, Haney E, et al.
Nonhormonal therapies for menopausal
hot flashes: systematic review and meta-
analysis. JAMA. 2006;295:2057-2071.

Bardia A, Novotny P, Sloan J, Barton D,
Loprinzi C. Efficacy of nonestrogenic hot
flash therapies among women stratified by
breast cancer history and tamoxifen use:
a pooled analysis. Menopause. 2009;16:
477-483.

Gordon PR, Kerwin JP, Boesen KG, Senf J.
Sertraline to treat hot flashes: a random-
ized controlled, double-blind, crossover
trial in a general population. Menopause.
2006;13:568-575.

Waldinger MD, Berendsen HH, Schweitzer
DH. Treatment of hot flushes with
mirtazapine: four case reports. Maturitas.
2000;36:165-168.

Tarim E, Bagis T, Kilicdag E, Erkanli S,
Aslan E, Kuscu E. Moclobemide in the
treatment of hot flashes in postmeno-
pausal women. Adv Ther. 2002;19:
258-265.

Hall E, Frey BN, Soares CN. Non-hormonal
treatment strategies for vasomotor symp-
toms: a critical review. Drugs. 2011;71:
287-304.

Davies A, Hendrich J, Van Minh AT,
Wratten J, Douglas L, Dolphin AC. Func-
tional biology of the alpha(2)delta subu-
nits of voltage-gated calcium channels.
Trends Pharmacol Sci. 2007;28:220-228.

Aguirre W, Chedraui P, Mendoza J,
Ruilova 1. Gabapentin vs. low-dose
transdermal estradiol for treating post-
menopausal women with moderate to very
severe hot flushes. Gynecol Endocrinol.
2010;26:333-337.

Butt DA, Lock M, Lewis JE, Ross S,
Moineddin R. Gabapentin for the
treatment of menopausal hot flashes: a
randomized controlled trial. Menopause.
2008;15:310-318.

Guttuso T Jr, Kurlan R, McDermott MP,
Kieburtz K. Gabapentin’s effects on hot
flashes in postmenopausal women: a
randomized controlled trial. Obstet
Gynecol. 2003;101:337-345.

Reddy SY, Warner H, Guttuso T Jr, et al.
Gabapentin, estrogen, and placebo for
treating hot flushes: a randomized con-
trolled trial. Obstet Gynecol. 2006;108:
41-48.

Guttuso TJ Jr. Gabapentin’s effects on
hot flashes and hypothermia. Neurology.
2000;54:2161-2163.

Jeffery SM, Pepe JJ, Popovich LM,
Vitagliano G. Gabapentin for hot flashes in
prostate cancer. Ann Pharmacother. 2002;
36:433-436.

Loprinzi CL, Kugler JW, Barton DL, et al.
Phase III trial of gabapentin alone or in
conjunction with an antidepressant in the
management of hot flashes in women who
have inadequate control with an anti-
depressant alone: NCCTG NO3CS. J Clin
Oncol. 2007;25:308-312.

Clayden JR, Bell JW, Pollard P. Menopau-
sal flushing: double-blind trial of a non-

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

hormonal medication. Br Med J. 1974;1:
409-412.

Bergmans MG, Merkus JM, Corbey RS,
Schellekens LA, Ubachs JM. Effect of
Bellergal Retard on climacteric com-
plaints: a double-blind, placebo-controlled
study. Maturitas. 1987;9:227-234.

Lebherz TB, French L. Nonhormonal
treatment of the menopausal syndrome. A
double-blind evaluation of an autonomic
system stabilizer. Obstet Gynecol. 1969;33:
795-799.

Bertelli G, Venturini M, Del Mastro L,
et al. Intramuscular depot medroxyproges-
terone versus oral megestrol for the
control of postmenopausal hot flashes in
breast cancer patients: a randomized
study. Ann Oncol. 2002;13:883-888.

Sartor O, Eastham JA. Progressive prostate
cancer associated with use of megestrol
acetate administered for control of hot
flashes. South Med J. 1999;92:415-416.

Kloosterboer HJ. Tibolone: a steroid with
a tissue-specific mode of action. J Steroid
Biochem Mol Biol. 2001;76:231-238.

Palacios S. Tibolone: what does tissue
specific activity mean? Maturitas. 2001;
37:159-165.

de Gooyer ME, Deckers GH, Schoonen
WG, Verheul HA, Kloosterboer HJ. Recep-
tor profiling and endocrine interactions of
tibolone. Steroids. 2003;68:21-30.

National Institutes of Health. National
Institutes of Health State-of-the-Science
Conference statement: management of
menopause-related symptoms. Ann Intern
Med. 2005;142(12 pt 1):1003-1013.

Hammar M, Christau S, Nathorst-Boos J,
Rud T, Garre K. A double-blind, rando-
mised trial comparing the effects of tibo-
lone and continuous combined hormone
replacement therapy in postmenopausal
women with menopausal symptoms. Br J
Obstet Gynaecol. 1998;105:904-911.

Beral V; Million Women Study Collabora-
tors. Breast cancer and hormone-replace-
ment therapy in the Million Women
Study. Lancet. 2003;362:419-427.

Cummings SR, Ettinger B, Delmas PD, et
al; LIFT Trial Investigators. The effects of
tibolone in older postmenopausal women.
N Engl J Med. 2008;359:697-708.

Kenemans P, Bundred NJ, Foidart JM, et
al; LIBERATE Study Group. Safety and
efficacy of tibolone in breast-cancer
patients with vasomotor symptoms: a
double-blind, randomised non-inferiority
trial. Lancet Oncol. 2009;10:135-146.

Loibl S, Schwedler K, von Minckwitz G,
Strohmeier R, Mehta K, Kaufmann M.
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.

Loprinzi CL, Sloan J, Stearns V, et al.
Newer antidepressants and gabapentin for
hot flashes: an individual patient pooled
analysis. J Clin Oncol. 2009;27:2831-2837.

Boekhout AH, Vincent AD, Dalesio OB,
et al. Management of hot flashes in
patients who have breast cancer with
venlafaxine and clonidine: a randomized,
double-blind, placebo-controlled trial.
J Clin Oncol. 2011;29:3862-3868.

Loprinzi CL, Levitt R, Barton D, et al.
Phase III comparison of depomedroxypro-
gesterone acetate to venlafaxine for man-
aging hot flashes: North Central Cancer

190

CA: A Cancer Journal for Clinicians

85UB017 SUOWIWOD SAIERID 3|edldde au Ag peuseno a1e sajolie VO ‘8sn JO o[ 1oy AkeidTaUIIUO AS|IA LD (SUONIPUOD-PUE-SLLBI WD A8 |1 AReq 1 |Bu UO//:SdL) SUONIPUOD pue SWwie | 8U) 39S *[202/20/80] U0 Akeiqiauliuo A1 'WNIDT3E - A1V 3ONIAIAT Ad TLTTZ 92e0/2ZEE 0T/I0p/wod A3 1M Aeiqipuljuo s feuno sae//sdny ol j pepeojumod ‘s ‘€TOZ ‘S98rZrST


http://ons.org/Research/media/ons/docs/research/outcomes/weight-of-evidence-table.pdf
http://ons.org/Research/media/ons/docs/research/outcomes/weight-of-evidence-table.pdf
http://ons.org/Research/media/ons/docs/research/outcomes/weight-of-evidence-table.pdf

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

Treatment Group Trial N99C7. J Clin
Oncol. 2006;24:1409-1414.

Bordeleau L, Pritchard KI, Loprinzi CL,
et al. Multicenter, randomized, cross-over
clinical trial of venlafaxine versus
gabapentin for the management of hot
flashes in breast cancer survivors. J Clin
Oncol. 2010;28:5147-5152.

Geller SE, Studee L. Botanical and dietary
supplements for menopausal symptoms:
what works, what does not. J Womens
Health (Larchmt). 2005;14:634-649.

Burdette JE, Liu J, Chen SN, et al. Black
cohosh acts as a mixed competitive ligand
and partial agonist of the serotonin
receptor. J Agric Food Chem. 2003;51:
5661-5670.

Farnsworth NR, Mahady GB. Research
highlights from the UIC/NIH Center for
Botanical Dietary Supplements Research
for Women’s Health: black cohosh from
the field to the clinic. Pharm Biol. 2009;
47:755-760.

Shams T, Setia MS, Hemmings R,
McCusker J, Sewitch M, Ciampi A. Effi-
cacy of black cohosh-containing prepara-
tions on menopausal symptoms: a meta-
analysis. Altern Ther Health Med. 2010;
16:36-44.

Geller SE, Shulman LP, van Breemen RB,
et al. Safety and efficacy of black cohosh
and red clover for the management of vaso-
motor symptoms: a randomized controlled
trial. Menopause. 2009;16:1156-1166.

van der Sluijs CP, Bensoussan A, Chang S,
Baber R. A randomized placebo-controlled
trial on the effectiveness of an herbal for-
mula to alleviate menopausal vasomotor
symptoms. Menopause. 2009;16:336-344.

Hernandez Munoz G, Pluchino S. Cimici-
fuga racemosa for the treatment of hot
flushes in women surviving breast cancer.
Maturitas. 2003;44 (suppl 1):559-S65.

Rostock M, Fischer J, Mumm A, Stammwitz
U, Saller R, Bartsch HH. Black cohosh
(Cimicifuga racemosa) in tamoxifen-treated
breast cancer patients with climacteric com-
plaints-a prospective observational study.
Gynecol Endocrinol. 2011;27:844-848.

Pockaj BA, Gallagher JG, Loprinzi CL,
et al. Phase III double-blind, randomized,
placebo-controlled crossover trial of black
cohosh in the management of hot flashes:
NCCTG Trial NO1CCL1. J Clin Oncol. 2006;
24:2836-2841.

Naser B, Schnitker J, Minkin MJ, de
Arriba SG, Nolte KU, Osmers R. Suspected
black cohosh hepatotoxicity: no evidence
by meta-analysis of randomized controlled
clinical trials for isopropanolic black
cohosh extract. Menopause. 2011;18:
366-375.

Teschke R. Black cohosh and suspected
hepatotoxicity: inconsistencies, confound-
ing variables, and prospective use of a
diagnostic causality algorithm. A critical
review. Menopause. 2010;17:426-440.

Abdali K, Khajehei M, Tabatabaee HR.
Effect of St John’s wort on severity,
frequency, and duration of hot flashes
in premenopausal, perimenopausal and
postmenopausal women: a randomized,
double-blind, placebo-controlled study.
Menopause. 2010;17:326-331.

van Die MD, Burger HG, Bone KM, Cohen
MM, Teede HJ. Hypericum perforatum
with Vitex agnus-castus in menopausal
symptoms: a randomized, controlled trial.
Menopause. 2009;16:156-163.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

222.

Caraci F, Crupi R, Drago F, Spina E.
Metabolic drug interactions between
antidepressants and anticancer drugs:
focus on selective serotonin reuptake
inhibitors and hypericum extract. Curr
Drug Metab. 2011;12:570-577.

Rahimi R, Abdollahi M. An update on the
ability of St. John’s wort to affect the
metabolism of other drugs. Expert Opin
Drug Metab Toxicol. 2012;8:691-708.

Clover A, Ratsey D. Homeopathic
treatment of hot flushes: a pilot study.
Homeopathy. 2002;91:75-79.

Bordet MF, Colas A, Marijnen P, Masson
J, Trichard M. Treating hot flushes in
menopausal women with homeopathic
treatment-results of an observational
study. Homeopathy. 2008;97:10-15.

Christy CJ. Vitamin E in menopause. Am
J Obstet Gynecol. 1945;50:84-87.

Ziaei S, Kazemnejad A, Zareai M. The
effect of vitamin E on hot flashes in meno-
pausal women. Gynecol Obstet Invest.
2007;64:204-207.

Abner EL, Schmitt FA, Mendiondo MS,
Marcum JL, Kryscio RJ. Vitamin E and
all-cause mortality: a meta-analysis. Curr
Aging Sci. 2011;4:158-170.

Andrikoula M, Baker D, Nesic J, Liao LM,
Duka T, Prelevic GM. The effects of micro-
nutrient supplementation on vasomotor
symptoms in postmenopausal women.
Climacteric. 2011;14:544-550.

Gaweesh SS, Abdel-Gawad MM, Nagaty
AM, Ewies AA. Folic acid supplementation
may cure hot flushes in postmenopausal
women: a prospective cohort study. Gynecol
Endocrinol. 2010;26:658-662.

Taku K, Melby MK, Kronenberg F, Kurzer
MS, Messina M. Extracted or synthesized
soybean isoflavones reduce menopausal
hot flash frequency and severity: system-
atic review and meta-analysis of random-
ized controlled trials. Menopause. 2012;
19:776-790.

Bolanos R, Del Castillo A, Francia J. Soy
isoflavones versus placebo in the treat-
ment of climacteric vasomotor symptoms:
systematic review and meta-analysis.
Menopause. 2010;17:660-666.

Messina M, Kucuk O, Lampe JW. An over-
view of the health effects of isoflavones
with an emphasis on prostate cancer risk
and prostate-specific antigen levels. J AOAC
Int. 2006;89:1121-1134.

Piersen CE, Booth NL, Sun Y, et al. Chemi-
cal and biological characterization and
clinical evaluation of botanical dietary
supplements: a phase I red clover extract
as a model. Curr Med Chem. 2004;11:
1361-1374.

van de Weijer PH, Barentsen R. Isoflavones
from red clover (Promensil) significantly
reduce menopausal hot flush symptoms
compared with placebo. Maturitas. 2002;
42:187-193.

Lewis JE, Nickell LA, Thompson LU,
Szalai JP, Kiss A, Hilditch JR. A
randomized controlled trial of the effect of
dietary soy and flaxseed muffins on
quality of life and hot flashes during
menopause. Menopause. 2006;13:631-642.

Simbalista RL, Sauerbronn AV, Aldrighi
JM, Areas JA. Consumption of a flaxseed-
rich food is not more effective than a
placebo in alleviating the climacteric
symptoms of postmenopausal women.
J Nutr. 2010;140:293-297.

223.

224.

225.

226.

227.

228.

229.

230.

232.

233.

234.

235.

236.

237.

238.

239.

CA CANCER J CLIN 2013;63:167-192

Lipov E, Lipov S, Stark JT. Stellate
ganglion blockade provides relief from
menopausal hot flashes: a case report
series. J Womens Health (Larchmt). 2005;
14:737-741.

Lipov EG, Joshi JR, Sanders S, et al.
Effects of stellate-ganglion block on hot
flushes and night awakenings in survivors
of breast cancer: a pilot study. Lancet
Oncol. 2008;9:523-532.

Pachman DR, Barton D, Carns PE, et al.
Pilot evaluation of a stellate ganglion
block for the treatment of hot flashes.
Support Care Cancer. 2011;19:941-947.

Haest K, Kumar A, Van Calster B, et al.
Stellate ganglion block for the management
of hot flashes and sleep disturbances in
breast cancer survivors: an uncontrolled
experimental study with 24 weeks of
follow-up. Ann Oncol. 2012;23:1449-1454.

Lee MS, Shin BC, Ernst E. Acupuncture for
treating menopausal hot flushes: a system-
atic review. Climacteric. 2009;12:16-25.

Lee MS, Kim KH, Choi SM, Ernst E.
Acupuncture for treating hot flashes in
breast cancer patients: a systematic review.
Breast Cancer Res Treat. 2009;115:497-503.

Lee MS, Kim KH, Shin BC, Choi SM, Ernst E.
Acupuncture for treating hot flushes in men
with prostate cancer: a systematic review.
Support Care Cancer. 2009;17:763-770.

Borud EK, Alraek T, White A, et al. The
Acupuncture on Hot Flushes Among
Menopausal Women (ACUFLASH) study,
a randomized controlled trial. Menopause.
2009;16:484-493.

. Borud EK, Alraek T, White A, Grimsgaard

S. The Acupuncture on Hot Flashes
Among Menopausal Women study:
observational follow-up results at 6 and 12
months. Menopause. 2010;17:262-268.

de Valois BA, Young TE, Robinson N,
McCourt C, Maher EJ. Using traditional
acupuncture for breast cancer-related hot
flashes and night sweats. J Altern Comple-
ment Med. 2010;16:1047-1057.

Otte JL, Carpenter JS, Zhong X, Johnstone
PA. Feasibility study of acupuncture for
reducing sleep disturbances and hot flashes
in postmenopausal breast cancer survivors.
Clin Nurs Spec. 2011;25:228-236.

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.

Williamson J, White A, Hart A, Ernst E.
Randomised controlled trial of reflexology
for menopausal symptoms. BJOG. 2002;
109:1050-1055.

Daley A, Stokes-Lampard H, Macarthur C.
Exercise for vasomotor menopausal symp-
toms. Cochrane Database Syst Rev.
2011(5):CD006108.

Ogwumike OO, Sanya AO, Arowojolu AO.
Endurance exercise effect on quality of life
and menopausal symptoms in Nigerian
women. Afr J Med Med Sci. 2011;40:187-195.

Riesco E, Choquette S, Audet M, Tessier
D, Dionne 1J. Effect of exercise combined
with phytoestrogens on quality of life in
postmenopausal women. Climacteric. 2011;
14:573-580.

Aiello EJ, Yasui Y, Tworoger SS, et al. Effect
of a yearlong, moderate-intensity exercise
intervention on the occurrence and severity
of menopause symptoms in postmenopausal
women. Menopause. 2004;11:382-388.

VOLUME 63 | NUMBER 3 | MAY/JUNE 2013

191

85UB017 SUOWIWOD SAIERID 3|edldde au Ag peuseno a1e sajolie VO ‘8sn JO o[ 1oy AkeidTaUIIUO AS|IA LD (SUONIPUOD-PUE-SLLBI WD A8 |1 AReq 1 |Bu UO//:SdL) SUONIPUOD pue SWwie | 8U) 39S *[202/20/80] U0 Akeiqiauliuo A1 'WNIDT3E - A1V 3ONIAIAT Ad TLTTZ 92e0/2ZEE 0T/I0p/wod A3 1M Aeiqipuljuo s feuno sae//sdny ol j pepeojumod ‘s ‘€TOZ ‘S98rZrST



Hot Flashes in Cancer

240.

241.

242.

243.

244.

245.

246.

247.

248.

249.

250.

251.

Elavsky S, Gonzales JU, Proctor DN,
Williams N, Henderson VW. Effects of
physical activity on vasomotor symptoms:
examination using objective and subjective
measures. Menopause. 2012;19:1095-1103.

Speck RM, Courneya KS, Masse LC, Duval
S, Schmitz KH. An update of controlled
physical activity trials in cancer survivors:
a systematic review and meta-analysis.
J Cancer Surviv. 2010;4:87-100.

Smith KB, Pukall CF. An evidence-based
review of yoga as a complementary
intervention for patients with cancer.
Psychooncology. 2009;18:465-475.

Lee MS, Kim JI, Ha JY, Boddy K, Ernst E.
Yoga for menopausal symptoms: a system-
atic review. Menopause. 2009;16:602-608.

Sloan JA, Loprinzi CL, Novotny PJ, Barton
DL, Lavasseur BI, Windschitl H. Methodo-
logic lessons learned from hot flash
studies. J Clin Oncol. 2001;19:4280-4290.

Cohen L, Warneke C, Fouladi RT, Rodriguez
MA, Chaoul-Reich A. Psychological
adjustment and sleep quality in a random-
ized trial of the effects of a Tibetan yoga
intervention in patients with lymphoma.
Cancer. 2004;100:2253-2260.

Galantino ML, Greene L, Archetto B, et al.
A qualitative exploration of the impact of
yoga on breast cancer survivors with
aromatase inhibitor-associated arthralgias.
Explore (NY). 2012;8:40-47.

Kovacic T, Kovacic M. Impact of relaxa-
tion training according to Yoga In Daily
Life® system on self-esteem after breast
cancer surgery. J Altern Complement Med.
2011;17:1157-1164.

Lengacher CA, Reich RR, Post-White J,
et al. Mindfulness based stress reduction
in post-treatment breast cancer patients:
an examination of symptoms and symp-
tom clusters. J Behav Med. 2012;35:86-94.

Banasik J, Williams H, Haberman M,
Blank SE, Bendel R. Effect of Iyengar yoga
practice on fatigue and diurnal salivary
cortisol concentration in breast cancer
survivors. J Am Acad Nurse Pract. 2011;
23:135-142.

Danhauer SC, Mihalko SL, Russell GB,
et al. Restorative yoga for women with
breast cancer: findings from a randomized
pilot study. Psychooncology. 2009;18:
360-368.

Thomas R, Shaw RM. Yoga for women
living with breast cancer-related arm

252.

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

morbidity: findings from an exploratory
study. Int J Yoga Therap. 2011;(21):39-48.

Raghavendra RM, Nagarathna R, Nagen-
dra HR, et al. Effects of an integrated yoga
programme on chemotherapy-induced
nausea and emesis in breast cancer
patients. Eur J Cancer Care (Engl). 2007;
16:462-474.

Kovacic T, Kovacic M. Impact of
relaxation training according to Yoga In
Daily Life® system on perceived stress
after breast cancer surgery. Integr Cancer
Ther. 2011;10:16-26.

Littman AJ, Bertram LC, Ceballos R, et al.
Randomized controlled pilot trial of yoga
in overweight and obese breast cancer
survivors: effects on quality of life and
anthropometric measures. Support Care
Cancer. 2012;20:267-277.

Ulger O, Yagli NV. Effects of yoga on the
quality of life in cancer patients. Comple-
ment Ther Clin Pract. 2010;16:60-63.

Van Puymbroeck M, Schmid A, Shinew
KJ, Hsieh PC. Influence of Hatha yoga on
physical activity constraints, physical
fitness, and body image of breast cancer
survivors: a pilot study. Int J Yoga Therap.
2011;(21):49-60.

Vadiraja HS, Rao MR, Nagarathna R, et al.
Effects of yoga program on quality of life
and affect in early breast cancer patients
undergoing adjuvant radiotherapy: a
randomized controlled trial. Complement
Ther Med. 2009;17:274-280.

Rao MR, Raghuram N, Nagendra HR,
et al. Anxiolytic effects of a yoga program
in early breast cancer patients undergoing
conventional treatment: a randomized
controlled trial. Complement Ther Med.
2009;17:1-8.

Tremblay A, Sheeran L, Aranda SK. Psy-
choeducational interventions to alleviate
hot flashes: a systematic review. Meno-
pause. 2008;15:193-202.

Germaine LM, Freedman RR. Behavioral
treatment of menopausal hot flashes:
evaluation by objective methods. J Consult
Clin Psychol. 1984;52:1072-1079.

Stevenson DW, Delprato DJ. Multiple
component self-control program for
menopausal hot flashes. J Behav Ther Exp
Psychiatry. 1983;14:137-140.

Freedman RR, Woodward S. Behavioral
treatment of menopausal hot flushes:

263.

264.

265.

266.

267.

268.

269.

270.

evaluation by ambulatory monitoring. Am
J Obstet Gynecol. 1992;167:436-439.

Irvin JH, Domar AD, Clark C, Zuttermeis-
ter PC, Friedman R. The effects of relaxa-
tion response training on menopausal
symptoms. J Psychosom Obstet Gynaecol.
1996;17:202-207.

Wijma K, Melin A, Nedstrand E, Hammar
M. Treatment of menopausal symptoms
with applied relaxation: a pilot study.
J Behav Ther Exp Psychiatry. 1997;28:
251-261.

Freedman RR, Woodward S, Brown B,
Javiad JI, Pandey GN. Biochemical and
thermoregulatory effects of behavioral
treatment for menopausal hot flashes.
Menopause. 1995;2:211-218.

Elkins GR, Fisher WI, Johnson AK,
Carpenter JS, Keith TZ. Clinical hypnosis
in the treatment of postmenopausal hot
flashes: a randomized controlled trial
[published online ahead of print October
22, 2012]. Menopause.

Carmody J, Crawford S, Churchill L. A
pilot study of mindfulness-based stress
reduction for hot flashes. Menopause.
2006;13:760-769.

Witek-Janusek L, Albuquerque K,
Chroniak KR, Chroniak C, Durazo-Arvizu
R, Mathews HL. Effect of mindfulness
based stress reduction on immune
function, quality of life and coping in
women newly diagnosed with early stage
breast cancer. Brain Behav Immun. 2008;
22:969-981.

Ganz PA, Greendale GA, Petersen L,
Zibecchi L, Kahn B, Belin TR. Managing
menopausal symptoms in breast cancer
survivors: results of a randomized con-
trolled trial. J Natl Cancer Inst. 2000;92:
1054-1064.

Mann E, Smith MJ, Hellier J, et al.
Cognitive behavioural treatment for
women who have menopausal symptoms
after breast cancer treatment (MENOS 1):
a randomised controlled trial. Lancet
Oncol. 2012;13:309-318.

. Mann E, Smith M, Hellier J, Hunter MS. A

randomised controlled trial of a cognitive
behavioural intervention for women who
have menopausal symptoms following
breast cancer treatment (MENOS 1): trial
protocol. BMC Cancer. 2011;11:44.

192

CA: A Cancer Journal for Clinicians

85UB017 SUOWIWOD SAIERID 3|edldde au Ag peuseno a1e sajolie VO ‘8sn JO o[ 1oy AkeidTaUIIUO AS|IA LD (SUONIPUOD-PUE-SLLBI WD A8 |1 AReq 1 |Bu UO//:SdL) SUONIPUOD pue SWwie | 8U) 39S *[202/20/80] U0 Akeiqiauliuo A1 'WNIDT3E - A1V 3ONIAIAT Ad TLTTZ 92e0/2ZEE 0T/I0p/wod A3 1M Aeiqipuljuo s feuno sae//sdny ol j pepeojumod ‘s ‘€TOZ ‘S98rZrST



