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Hot flashes (HFs), defined as transient sensations of heat, sweating, flushing, 
anxiety, and chills lasting for 1–5 min, constitute one of the most common 
symptoms of menopause among women though only a few seek treatment for 
these. The basis of HFs lies in abnormal hypothalamic thermoregulatory control 
resulting in abnormal vasodilatory response to minor elevations of core body 
temperature. Recent data suggest an important role for calcitonin gene‑related 
peptide, hypothalamic kisspeptin, neurokinin B and dynorphin signal system, 
serotonin, norepinephrine in causation of HFs in addition to estrogen deficiency 
which plays a cardinal role. The mainstay of treatment includes hormonal 
replacement therapy, selective serotonin, and norepinephrine reuptake inhibitors 
in addition to lifestyle modification. In this review, we address common issues 
related to menopause HFs and suggest a stepwise approach to their management.
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7.4 years for the presence of HFs. Approximately 25% 
of women continue to experience HFs after 5 years of 
attaining menopause, one‑third of women continue to 
experience HFs even after 10 years of menopause[2] 
and 8% of women continue to experience HFs even 
after 20 years of menopause.[10,11] Studies have shown 
geographical boundaries to affect the prevalence of HFs 
with the highest frequency in Turkish women (97%), 
followed by Australian (83%), European (76.5%), and 
North American (58.8%) women in that order. HFs are 
reported by 47% of women living in South America and 
45% of women in Asia.[12] Tepper et al.[13] (n = 1455) 
reported four distinct patterns of menopausal vasomotor 
symptoms (VMS). Nearly 44% of women start having 
VMS approximately 11 years before their final menstrual 
period. Among them, VMS decline in approximately 
42.3% and persist at high frequency in 57.5% of 
women. Approximately 29% of women experience HFs 
toward the end of the menstrual period with later decline 
while 27% of women experience HFs at a persistently 
low frequency. Studies have found that despite having 
distressing symptoms only one out of every four 
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Introduction

M ore than 80% of women experience hot flashes 
(HFs) during menopause. Defined by transient 

sensations of heat, sweating, flushing, anxiety, and chills 
lasting for 1–5 min, HFs can cause considerable distress 
especially when severe and frequent.[1,2] However, 
these are often ignored due in part to their relatively 
benign nature. In this review, we discuss epidemiology, 
pathophysiology, diagnosis as well as management of 
menopausal HFs.

Epidemiology
HFs are extremely common affecting approximately 85% 
of menopausal women. Approximately 55% of women 
experience HFs as they enter transition phase toward 
menopause indicated by the beginning of menstrual 
irregularity. These increase in incidence and severity as 
women enter menopause becoming most troublesome 
during late menopause transition followed by gradual 
decline.[3‑6] As menopausal age in Indian women is 
approximately 4–5 years lower than western women,[7] 
HFs may occur earlier in Indian women. The mean 
duration of HFs is determined to be 5.2 years in one 
meta‑analysis.[5] In another meta‑analysis (n = 35455), 
mean duration of HFs was estimated to be 4 years,[6] 
while two studies[8,9] found a median duration of 
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women with menopausal VMS actually seeks medical 
advice.[14,15]

Risk factors
Among various factors reported to be associated with 
increase in incidence of HFs, a consistent association 
has been found only with obesity, African descent, 
lower socioeconomic status, presence of premenstrual 
syndrome, sedentary lifestyle, and smoking.[16,17] 
Recently, the role of genetic factors in causation of 
HFs is being highlighted. In one study,[18] evaluating 
11,078,977 single‑nucleotide polymorphisms (SNPs) in 
17695 women, SNPs in intronic regions of tachykinin 
receptor 3 gene, which codes for neurokinin B 
neuropeptide receptor (NK3R), were significantly 
(Odd’s ratio: 1.5) associated with menopausal VMS. 
However, lot remains to be done as far as the role of 
genetic factors in elucidation of menopausal VMS is 
considered.

Pathophysiology
Despite decades of research, the exact pathophysiological 
basis of HFs remains elusive. Whatsoever, the 
mechanisms HFs are characterized by excessive 
vasodilatation of peripheral vasculature to lose heat in 
setting of abnormal hypothalamic thermoneutral zone. 
While normal women initiate mechanisms of heat 
loss, once core body temperature increases by 0.4°C, 
women with HFs initiate vasodilatory response with a 
much smaller increase in core body temperature. It is 
peripheral vasodilatory response that results in profuse 
sweating and sensation of intense heat.[19‑21]

During HFs, there is increase in blood flow along 
with hyperthermia in major portions of the body. The 
maximum increase in temperature occurs in digits and 
toes where temperature may increase from normal 
of 20°C–33°C, though the symptoms of hot flushes 
are most intense in upper torso (head, neck, and 
upper chest). The peripheral vasodilation results in loss 
of heat with lowering of core body temperature and 
abolition of flush. The chills which accompany HFs are 
a compensatory response to bring lowered core body 
temperature to normal.[19‑21]

The underlying cause for HFs is abnormality in 
hypothalamic thermoregulatory mechanisms. As HFs 
are associated with menopause and improve following 
estrogen therapy, estrogen deficiency seems to play 
definite role in their causation. However, precise role of 
estrogen deficiency remains to be elucidated. There is no 
correlation between serum estrogen levels and frequency 
and severity of HFs. Furthermore, HFs cease with 
time after menopause when estrogen levels are further 
declining. Thus, the rate of decline of estrogen levels 

rather than actual decrease may be more important in 
causation of HFs.[21‑23] The prior priming of brain by 
estrogens also seems to play an important role in the 
generation of HFs as women with ovarian dysgenesis 
develop HFs only after withdrawal of estrogen 
replacement therapy.[21] A potential role for other 
pituitary hormones, gonadotropins, and anti‑mullerian 
hormones has been suggested but never proven.[21]

A role of serotonin has been suggested by several 
authors.[21] Estrogens stimulate the production of 
serotonin and endorphins, and there is 50% decrease in 
levels of serotonin after menopause corresponding to 
declining estrogen levels. Decrease in serotonin results 
in increase in levels of norepinephrine which disturbs 
hypothalamic thermostat. Several indirect observations 
also suggest a role for serotonin and norepinephrine in 
the generation of HFs.[21] These include (a) favorable 
response of HFs to selective serotonin reuptake 
inhibitors (SSRIs); (b) increased plasma levels of main 
brain metabolite of norepinephrine during HFs;[24] 
(c) reduction in HFs by Clonidine (α2 adrenergic 
antagonist), a drug which decreases brain norepinephrine 
levels;[25] and (d) Yohimbine (α2 adrenergic agonist), a 
drug which increases brain levels of norepinephrine may 
trigger HFs.

Recent studies have suggested a role for hypothalamic 
kisspeptin, neurokinin B and dynorphin (KND) signal 
system in genesis of HFs.[25] Neurons of this system 
control secretion of gonadotropins and project to 
median preoptic area which is the main hypothalamic 
thermoregulatory center.[26] In experiment animals, 
central administration of kisspeptin increases rat tail 
skin temperature similar to that induced by estrogen 
deficiency.[27] The findings of induction of HFs in 
postmenopausal women by the administration of 
neurokinin B[28] coupled with evidence of increased 
expression of neurokinin B in postmortem brain samples 
of postmenopausal women also suggest a role for KND 
system in induction of HFs.[29]

Another neurotransmitter postulated to have a role 
in HFs is calcitonin gene‑related peptide (CGRP). 
Localized to sensory fibers, it is the most potent 
vasodilator in man. Animal studies have suggested a 
role for CGRP in HFs. Intravenous CGRP causes greater 
increase in skin temperature of ovariectomized rats 
compared to controls.[30,31]

The vasodilatory effect of CGRP is independent of 
histamine, bradykinin, prostaglandin, or epinephrine. In 
fact, HFs do not respond to antagonists of any of these 
substances.[32] Cutaneous distribution of CGRP follows 
the distribution of sensory nerves which can explain 
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why flashes prominently affect upper torso.[33] CGRP 
is found in cholinergic sympathetic nerves of sweat 
glands and local administration of CGRP enhances 
methacholine‑induced sweating in a dose‑dependent 
manner.[34] All these facts suggest a role for CGRP in 
genesis of HFs and future studies will help to delineate 
its role in a better manner.

Clinical Symptoms
A typical HF begins as a sudden unexpected sensation 
of intense heat involving face and upper chest which 
rapidly involves the entire body. The sensation lasts 
from 2 to 4 min and is associated with profuse sweating, 
chills, palpitation, and anxiety. Their frequency varies 
from occasional attacks in a week to once or twice 
each hour. HFs often present as night sweats and are 
associated sleep disturbances. When severe these are 
associated with interference in activities of daily living 
and have a negative impact on quality of life.[1,35] 
The approach to diagnosis and evaluation of HFs is 
summarized in Figure 1.

Management
The management of HFs is guided by their frequency and 
severity. The severity of HFs can be graded as (a) mild 
(no interference with usual daily activities), (b) moderate 
(interfere with usual daily activities to some extent), 
and (c) severe (when usual daily activities cannot be 
performed).[35] The further management protocols can 
be directed according to the severity of HFs, presence 

of associated menopausal symptoms such as depression 
personal choice of patient and presence or absence of 
any contraindications to hormonal replacement therapy.

Management of mild hot flashes
For most women with HFs of mild severity, the 
modification of daily life may suffice. The various ways 
which often prove helpful include use of fans, lowering 
of room temperature, avoidance of triggers such as 
alcohol, spices, and use of clothes with are heat and 
sweat‑friendly.[36] Other options which may be tried with 
some efficacy include Vitamin E in low doses, weight 
loss, and cognitive behavior therapy.[37,38]

Management of moderate to severe hot flashes
Hormonal replacement therapy
Hormonal replacement therapy (HRT) either with 
estrogen alone (following hysterectomy) or both estrogen 
and progestin (in the presence of uterus to avoid 
endometrial hyperplasia) is recommended as first‑line 
therapy for Rx of moderate‑to‑severe menopausal HFs[39] 
provided women is <60 years of age and does not have 
contraindication to HRT such as past stroke or breast 
cancer or venous thromboembolism, coronary artery 
disease, active liver disease, unexplained vaginal bleeding, 
known thrombophilic state, and active gall bladder 
disease. HRT benefits both HFs and other symptoms 
of menopause such as mood changes, sleep problems, 
vaginal atrophy, dyspareunia, and joint aches.[40‑43]

The route (oral/transdermal/subcutaneous implant 
or intravaginal) of estrogen therapy should be 

Figure 1: Step‑wise approach to management of menopausal hot flashes
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individualized in liaison with the patient. The efficacy 
of oral 17‑β estradiol (1 mg daily), transdermal 17‑β 
estradiol (0.05 mg daily), and conjugated estrogen 
(0.625 mg daily) is almost the same with abolition of 
HFs in approximately 80% of women.[44] As transdermal 
formulations have lower risk of thromboembolism and 
stroke, vaginal bleeding and breast tenderness, these 
may be used as initial treatment. One can start with 
0.025 mg estradiol transdermal preparation or oral 
estrogen (0.5 mg estradiol daily) depending on the 
patient’s preference. If required, dose is increased at 
monthly intervals to 0.05 mg transdermal estradiol or 
1 mg oral estradiol. For severe HFs, 0.05 mg transdermal 
estradiol can be used from the beginning. As transdermal 
preparation avoid hepatic first mass metabolism, it can 
be used in women taking enzyme‑inducing drugs.[45] 
Transdermal preparation is also preferred in women on 
thyroid hormone replacement therapy as oral estrogens 
increase thyroid bindings globulins thereby decreasing 
the amount of free thyroxine.[46]

Women with intact uterus need progestins along with 
estrogens to prevent endometrial hyperplasia and 
carcinoma. To avoid irregular bleeding, preferred 
treatment includes natural micronized progestin 200 mg 
daily for 12 days a month in pre and perimenopausal 
women. For women intolerant to cyclic progestin 
therapy due to mood swings/bloating, daily therapy may 
be better. For women intolerant to oral progestin therapy, 
low dose levonorgestrel‑releasing intrauterine device can 
be advised. For women without uterus, estrogen alone 
is used as only advantage of the use of progesterone is 
avoidance of endometrial hyperplasia.

In the United States, conjugated estrogen (0.45 mg) in 
combination with bazedoxifene (20 mg) (a selective 
estrogen receptor modulator) is available for women 
who cannot tolerate estrogen or progestin therapy. 
Theoretically, this combination has agonist effect on 
bone, antagonist effect on endometrium and no effect on 
the breast. However, future studies are needed to check 
the efficacy of bazedoxifene.[47]

HRT is used for a maximum duration of 5 years or up 
to 60 years of age. It can be stopped in 40%–50% of 
women within 1 year and 65%–75% within 2 years of 
Rx.[48,49] For women, who develop recurrence of HFs, 
nonhormonal treatment options are used first followed 
by extended HRT (beyond 60 or even 65 years of age) 
shall nonhormonal treatment options fail.[50]

Once a decision to stop HRT is taken, it is preferable 
to taper the drugs over 3–6 months. For women who 
develop recurrence of severe HFs, more gradual taper, 
over 6 months to 1 year, may be advisable.[51,52] Low‑dose 

oral contraceptive pill (OCP) containing 20 µg of ethinyl 
estradiol may be used instead of HRT in perimenopausal 
women (40–50 years of age) who desire contraception 
and have heavy bleeding. Once the woman reaches the 
age of 50–51 years, consideration should be given to 
either complete stoppage of OCP or replacement with 
HRT. Routine mammography and breast examination are 
recommended for women on HRT.[53]

Nonhormonal drug treatment
For women, who have contraindications or cannot 
tolerate HRT, nonhormonal drugs are used for the 
management of HFs.[40,54] The various nonhormonal 
treatment options include.

Selective serotonin reuptake inhibitors and selective 
norepinephrine reuptake inhibitors
SSRIs and SNRIs are the most effective drugs for HFs 
after HRT.[55,56] Among the various SSRIs available, 
paroxetine (7.5–25 mg daily) and escitalopram 
(20 mg daily) are used as first choice, while fluoxetine 
and sertraline are not effective.[57,58] The duration 
of therapy needed to demonstrate benefit on HFs is 
lower than the duration required to demonstrate their 
antidepressant effect. SNRIs (venlafaxine [37.5 mg 
daily increased to 75 mg daily after 1 week] and 
desvenlafaxine) are equally effective in the management 
of HFs.[59]

Gabapentin may be a better choice for women with 
predominant nocturnal HFs for its added benefit on 
the maintenance of sleep cycle. It is as effective as 
venlafaxine, but patients often prefer venlafaxine 
due to better tolerance profile of later.[60] The dosage 
of gabapentin needs to be individualized. While a 
single 100–300 mg bedtime dose may suffice for 
predominantly nocturnal HFs, a dose of 300 mg three 
times a day may be required for severe and frequent 
HFs. To decrease sedation, it is preferable to start with 
100 mg daily with gradual increase by 100 mg every 
3 days to maximally effective or tolerated dose.[55] While 
switching therapy from SSRI/SNRI to gabapentin, it is 
preferable to continue SSRI/SNRI for 1st 2 weeks while 
gabapentin is being introduced and taking its full effect. 
The other drugs (clonidine and pregabalin) are used only 
infrequently for the management of HFs.

For women, who do not respond to one SSRI/SNRI, use 
another SSRI/SNRI itself before switching to another 
class of drugs. In case, these are ineffective or not 
tolerated, consider administration of gabapentin.

Other treatment options
These include single 500 mg intramuscular dose of 
depot medroxyprogesterone acetate once every few 
months/10 mg norethindrone acetate daily.[61,62]
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Special considerations
Women with breast cancer
Factors which contribute to HFs in women with 
breast cancer include bilateral oophorectomy, 
chemotherapy‑induced ovarian failure, tamoxifen (HFs 
in 80% which are severe in 30%) and aromatase 
inhibitors. SSRI/SNRI are the drugs of choice as HRT 
is contraindicated in breast cancer. However, paroxetine 
and fluoxetine should not be used with Tamoxifen as 
these are potent inhibitors of CYP2D6 which catalyses 
conversion of Tamoxifen to its active metabolites.[63‑65]

Future therapies
Neurokinin 3 receptor antagonist – Although initial 
results of treatment with MLE4901 (a neurokinin 
3 receptor [NK3R] antagonist) are promising, more 
studies are needed before NK3R antagonists can be 
recommended as nonhormonal agents for the treatment 
of HFs.[66]

Stellate ganglion block is known to alleviate HFs 
especially of moderate to severe intensity.[67,68] However, 
more studies need to be done before this procedure can 
be used routinely.

Conventional therapies
These include cognitive behavioral therapy, plant‑based 
therapies, weight loss, evening primrose oil, flaxseed, 
ginseng, wild yam, black cohosh, progesterone creams, 
medicinal Chinese herbs, reflexology, and magnetic 
devices. However, these are either ineffective or their 
efficacy remains to be proven in large clinical trials.[69‑71] 
Various treatment options have been summarized in 
Table 1.

Acupuncture
Acupuncture has been used for the management of 
menopausal HFs for quite some time but without much 
evidence.[72,73] However, a recently conducted RCT[74] 
in Danish population (n = 70), showed the efficacy of 

Table 1: Treatment options for menopausal hot flashes
Nature of therapy Benefits on hot flashes Current status Comments
Transdermal estrogen + micronized 
progestin or oral estrogen + 
micronized progestin

Definite 1st choice therapy for Rx of moderate to 
severe hot flashes in women with intact 
uterus
Transdermal preparation has lower risk 
of thromboembolism, vaginal bleeding, 
stroke, and breast tenderness and lacks 
hepatic first pass metabolism

Past history of 
stroke/breast cancer/venous 
thromboembolic event, 
coronary artery disease, 
active liver disease, 
unexplained vaginal 
bleeding, active gall bladder 
disease

Transdermal/oral estrogen alone Definite 1st choice therapy for Rx of moderate 
to severe hot flashes in women without 
uterus
Transdermal preparation has lower risk 
of thromboembolism, vaginal bleeding, 
stroke, and breast tenderness and lacks 
hepatic first pass metabolism

Same as above

SSRIs (paroxetine and escitalopram) Definite Rx of moderate to severe hot flashes in 
women who cannot tolerate hormonal 
therapy or in whom hormonal therapy is 
contraindicated

Paroxetine should be avoided 
in women on tamoxifen

SNRIs Definite Rx of moderate to severe hot flashes in 
women who cannot tolerate hormonal 
therapy or in whom hormonal therapy is 
contraindicated
SNRIs are equally effective to SSRIs

May be used as alternative 
treatment option for 
women who cannot tolerate 
SSRIs/who develop 
intolerable side effects to 
SSRIs

Gabapentin Definite Useful in women with predominantly 
nocturnal moderate to severe hot flashes

Sedation is main side effect

500 mg intramuscular dose of depot 
medroxyprogesterone acetate once 
every few months

Definite More effective than venlafaxine May be used in women who 
have contraindications to 
estrogen therapy

Tibolone Definite A synthetic steroid widely used in Europe, 
it controls hot flashes and has beneficial 
effect on bone metabolism

 Associated with higher risk 
of stroke

Contd...
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Table 1: Contd...
Nature of therapy Benefits on hot flashes Current status Comments
Conjugated estrogen+bazedoxifene Studies are needed Theoretically, this combination has 

agonist effect on bone, antagonist effect 
on endometrium and no effect on breast

Oral contraceptive pills Definite May be used in perimenopausal women 
in (40‑50 years of age) who desire 
contraception and have heavy bleeding

Past history of 
stroke/breast cancer/venous 
thromboembolic event, 
coronary artery disease, 
active liver disease, 
unexplained vaginal 
bleeding, active gall bladder 
disease

Cognitive behavior therapy Benefits distress and 
sleep problems, but 
effects on hot flashes per 
se is not certain

Often used without any proven benefit

Stellate ganglion block Beneficial in some trials Future studies are needed before this 
procedure can be used routinely

Weight loss Some benefits in 
overweight patients

Must be tried in obese postmenopausal 
women with hot flashes

Exercise Uncertain May trigger hot flashes 
through elevation of core 
body temperature

Plant based therapies (soybean, 
chickpeas, lentils for isoflavones; 
flaxseed, lentils, grains, fruits, and 
vegetables for lignans)

Uncertain Concern of risk of breast 
cancer

Flaxseed/evening primrose oil Nil Not recommended
Acupuncture Benefits hot flashes, 

sleep problems, 
sweating, emotional and 
physical symptoms

One randomized controlled trail (n=70) 
showed definite benefit for acupuncture in 
menopausal hot flashes

Future trails will delineate it 
role in a better manner

SSRIs: Selective serotonin reuptake inhibitors, SNRIs: Selective norepinephrine reuptake inhibitors

acupuncture in statistically significant amelioration 
of HFs, general sweating, day‑and‑night sweats, 
menopausal‑specific sleeping problems, emotional and 
physical symptoms as well as skin and hair symptoms. 
The beneficial effects of acupuncture were seen 3 weeks 
into treatment and most of the participants tolerated the 
procedure well. However, this study[74] had relatively 
small sample size (n = 70; cases = 36; controls = 34), 
follow‑up was of short duration (5 weeks) and placebo 
group was not well‑defined. Future studies employing 
larger sample size will further help in delineation of the 
role of acupuncture in menopausal HFs.

Conclusion
HFs continues to be an important symptom in peri‑ and 
post‑menopausal women. A careful approach to 
diagnosis and management using predefined algorithms 
often alleviate HFs and improve quality of life of 
women with HFs.
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