. Journal of Research in Pharmacy Practice

Comparison of Gabapentin with Estrogen for treatment of hot flashes
in post-menopausal women
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ABSTRACT
'Department of Obstetrics and
Gynecology, Isfahan University Objective: Various non-hormonal agents have been used for the treatment of hot flashes
of Medical Sciences, Isfahan, in women with menopause. Some studies have reported that gabapentin appears to be an
Iran effective and well-tolerated treatment modality. The aim of this study was to evaluate whether

the treatment with gabapentin is effective in reducing hot flash frequency and severity and
also to compare gabapentin 100 mg/day, 300 mg/day and conjugated estrogen in this regards.
Methods: In this comparative clinical trial, |00 post-menopausal women attending outpatient
clinics of Isfahan University hospitals were included from April 2008 to February 2009.
Participants randomly received gabapentin 300 mg/day, gabapentin 100 mg/day, or conjugated
estrogen 0.625 mg/day for 12 weeks. Frequency and severity of hot flashes and adverse
effects were compared among the three groups.

Findings: From all, | 6 participants dropped out. There were no significant differences among
the groups before intervention in terms of age, body mass index and baseline hot flash
frequency and severity. Hot flash diaries were used to record the frequency and severity of
hot flashes. After the treatment period, there was a significant decrease in both severity and
frequency of hot flashes in all three groups. Post-hoc analyses showed that the frequency and
severity of hot flashes were significantly lower in those who received gabapentin 300 mg/day
or estrogen 0.625 mg/day compared to those who received gabapentin 100 mg/day. There
was not statistically significant difference between those who received gabapentin 300 mg/day
and those who received estrogen.Very few adverse effects, mostly gastrointestinal discomfort
were observed in both gabapentin groups (8%).

Conclusion: Gabapentin 300 mg/day could be useful to relieve hot flashes in women

Received: January 2013 for whom hormone therapy is not suitable or when hot flashes do not respond to other
Accepted: April 2013 therapies. Further researches are needed to determine the efficacy of gabapentin use for
Corresponding author: longer periods or at higher doses.
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INTRODUCTION vasomotor - including hot flashes and night sweats.
Other symptoms associated with menopause are
A woman is considered to be menopausal after 12  vaginal dryness, dyspareunia, mood changes, fatigue,
consecutive months of amenorrhea. The symptoms of  sleep disturbances, and sexual dysfunction.!"!
menopause can range from mild to severe. The most

. Since hot flashes are the most common adverse
common and often most troubling symptoms are

effect of menopause, occurring in 30-80% of women
and possibly diminishing their quality of life,
they typically are the reason women seek medical
treatment for menopause. The highest prevalence of
hot flashes is seen within the first two post-menopause
years, although 10% of women will experience hot
flashes for more than 10 years.** Hot flashes occur
spontaneously and may last for only seconds or up
to minutes. Although the mechanism of a hot flash
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is not fully understood, it is likely due to changes in
the thermoregulatory center in the hypothalamus.™
Hot flashes are increased in severity and frequency
by hot weather, caffeine, spicy foods ingestion, and
alcohol. Current non-pharmacologic treatments for
hot flashes include life-style changes such as weight
loss, smoking cessation, and wearing light clothing in
layers.P!

The most effective treatment option for hot flashes
is estrogen therapy, which was the standard therapy
for more than 60 years. A report from the women'’s
Health Initiative published in 2002 raised concerns
about the long-term safety of estrogen therapy.
This study indicated an increase in cardiovascular
and thromboembolic events and breast cancer
among healthy patients receiving estrogen or
estrogen-progestin therapy compared with placebo.
As a result, concern about the safety of hormonal
therapy for symptoms of menopausal has lead
practitioners and patients to seek non-hormonal
treatment options.[**!

Treatment of hot flashes include life-style
modification, such as regular exercise, use of over the
counter remedies such as soy, black cohosh, vitamin E
and red clover, and use of prescription drugs, such
as selective serotonin reuptake inhibitors, serotonin
norepinephrine  reuptake inhibitors, clonidine,
gabapentin, and progestin. These therapies have had
variable effects on hot flashes and each has its own
adverse effects.!

Gabapentin is an anticonvulsant, which the United
States food and Drug Administration approved as an
adjunct therapy for partial seizures and post-herpetic
neuralgia. Its mechanism of action for alleviating
hot flashes is unknown. The drug possibly affects
the thermoregulatory centers in the hypothalamus
and it may possess nociceptive properties due to
its high-affinity binding sites on calcium channels.
The North American Menopause society and the
American College of Obstetricians and Gynecologists
recommend the use of gabapentin as an option for
managing hot flashes in women who are unwilling
to take estrogen-containing supplements. Previous
studies showed gabapentin to be safe and effective in
the treatment of hot flashes.['"

There are some controlled trials on the efficacy
of gabapentin in the treatment of hot flashes in
post-menopausal women. However, very few of them
compared gabapentin with estrogen and also few of
them compared the efficacy and safety of different
dosages simultaneously."! Therefore, much more data
are still needed for a clear conclusion on the efficacy,
safety, and dosage of gabapentin in the treatment of
hot flashes in postmenopausal women. In the present

study, we aimed to evaluate and compare the efficacy
and safety of gabapentin 100 mg/day or 300 mg/day
versus estrogen for the treatment of hot flashes in
women with menopause.

METHODS

This  prospective  single-blinded, = randomized
controlled Clinical trial was carried out in which
100 healthy post-menopausal women who had
hot flashes, attending out-patient clinics of Isfahan
University hospitals were included from April 2008 to
February 2009.

All subjects were informed about the study and its
objectives and gave written consent to participate.

Inclusion criteria were post-menopausal women aged
45-65 years defined as those who had experienced
natural cessation of menses for at least 1 year, having
hot flashes for at least 2 moderate to severe episodes
per day for more than 2 months, and volunteer to
participate.

Exclusion criteria were current or previous history
of cardiovascular, neurologic, liver, gallbladder,
and/or chronic renal disease, focal neurological signs
and/or other systemic disorders like hypothyroidism
that confound the results regarding drug side-effects,
being on estrogen or gabapentin for the treatment of
hot flashes or receiving such drugs and also SSRIs or
other antiepileptic medicines in the past 3 months.

We recruited 100 post-menopausal women who
fulfilled the criteria of inclusion from those who
referred to out-patient clinics of obstetrics and
gynecology. Using random table list, they were
randomly assigned into three groups: Group 1
received gabapentin 100 mg/day; group two received
gabapentin 300 mg/day; and group three received
conjugated estrogen 0.625 mg/day all for 12 weeks.
Compliance was checked by patient report and
also by observing the box of the drugs. The study
was conducted in Al-Zahra and Shahid Beheshti
University Hospital outpatient clinics, Isfahan from
April 2008 to February 2009.

Participant eligibility was assessed at an initial visit
according to the inclusion and exclusion criteria.
Patient characteristics were assessed by participant
self-report. Hot flash frequency was assessed
with a numeric visual scale™'" within the study
period. Hot flash diaries were used to record the
severity (1 = mild, 4 = severe) of the hot flashes.
Women registered hot flash diaries for one week
before to therapy initiation and at the planned
interval (4 and 12 weeks after) then mean value was
calculated. The researcher visited women 4 weeks
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and 12 weeks after starting the intervention to
complete their hot flash diaries and to collect reports
of side-effects or other perceived adverse events other
than hypersensitivity to the study medication.

The primary outcome was the percentage of declining
in hot flashes frequency from baseline to after
treatment that its mean were compared among the
three groups using analysis of variance (ANOVA)
and Tukey as post-hoc analyses. For comparison of the
severity among the three groups, Kruskal-Wallis test
with Mann-Whitney as post-hoc analyzes were used.
To compare the severity of hot flash before and after
treatment in each group, Wilcoxon Test was used.

RESULTS

From April 2008 to February 2009, 100 post-menopausal
women were randomized to receive gabapentin
100 mg/day, gabapentin 300 mg/day or conjugated
estrogen. Of the 16 women who did not continue the
study protocol, 5 dropped out from the gabapentin
100 mg/day arm, 5 dropped out from the gabapentin
300 mg/day arm, and 6 dropped out from the estrogen
arm. Dropouts were excluded in the baseline data and
in the analysis of primary outcomes.

The participants in each group did not differ in
baseline characteristics of age, body mass index and
baseline hot flash frequency and severity [Table 1]. All
women were white, married and some of them were
educated beyond high school. All participants were
non-smoker and were not taking other non-hormonal
treatment at baseline. During the baseline week,
women in the three study groups did not differ
significantly in hot flash frequency according to
ANOVA test (P = 0.170) or severity according to
Kruskal-Wallis test (P = 1.001).

Changes in frequency and severity of hot flashes from
baseline to the end of treatment in each group are
presented in Table 2. There was a significant decrease
in frequency and severity after treatment in all groups
after 4 and 12 weeks as compared to baseline, but,
this decrease was statistically more evident for those
who received gabapentin 300 mg/day and estrogens.

Post-hoc analyzes showed that the frequency and
severity of hot flashes were significantly lower in those

who received gabapentin 300 mg/day and estrogen.
According to Table 2, after 12 weeks, gabapentin
300 mg/day reduced 62.2% in severity and 64.7% in
frequency of hot flashes, which is similar to estrogen
results with 67.3% reduction in severity and 62.4%
in frequency; but those who received gabapentin
100 mg/day had only 23.9% reduction in severity and
38.5% reduction in frequency of hot flashes.

The pattern of adverse events was similar among
the two groups. Indeed, no patients had headache,
dizziness or disorientation symptoms. The only
side-effect was gastrointestinal (GI) tract disturbance
in two (8%) patients who received gabapentin
100 mg/day and two (8%) who received gabapentin
300 mg/day.

DISCUSSION

Gabapentin is currently approved as an anticonvulsant
and a treatment for post-herpetic neuralgias. Although
the precise mechanism of action of gabapentin on
hot flashes is unknown, it is thought to act as a
gamma-aminobutyric acid (GABA) agonist and affect
the temperature regulation by binding to calcium
channels. It was designed to cross the blood-brain
barrier and mimic the physiologic effects of the
neurotransmitter GABA, but it binds to a previously
unknown receptor rather than to any of the known
GABA receptors.['*"!

In the present study, gabapentin 300 mg/day
significantly decreased hot flash frequency and
severity similar to that observed for estrogen. But
gabapentin 100 mg/day had mildly decreases on
frequency and intensity of hot flash.

Gabapentin approved for the management of
seizure disorders and post-herpetic neuralgia, but
has been used off-label for other indications as well.
Gabapentin appears to be effective in reducing the
frequency of hot flashes.!'"!4

Several studies have been conducted on the efficacy
and safety of gabapentin in treatment of hot flashes
of post-menopausal and other (e.g., breast cancer)
origins.'® The results of this study confirm previous
findings that, gabapentin is effective for the reduction
of hot flash in post-menopausal women. New findings

Table 1: Baseline of demographic and clinical characteristics of the studied patients

Characteristic Gabapentin 100 mg (n=25) Gabapentin 300 mg (n=25) Estrogen 0.625 mg (n=34) P value
Age (years) 48.5 48.7 48.5 0.150
BMI (kg/m?) 26.6 26.2 26.8 0.330
Hot flash severity 3.3 3.2 3.4 1.001
Hot flash frequency 6.7 7.6 7.5 0.170

during study period
BMI=Body mass index
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g were that low dose of gabapentin (300 mg/day)
8| o appears to be comparable with estrogen, in reducing
< . .
§ ©wo ©o the frequency and severity of hot flashes with very
_ = few adverse effects, GI disturbances.
<
E % §§ §§ During the past time, multiple randomized and
s & S3 oo open-label studies have been performed to evaluate
E the use of gabapentin in treating menopausal hot
= _E flashes. Aguirre et al.l' compared gabapentin
S 2E| 25 88 versus low-dose transdermal estradiol for treating
qg’b <8l —° post-menopausal women with moderate to very sever
& = hot flashes. A total of 45 women were prospectively
i and single blinded randomized to receive oral
g é < © gabapentin 600 mg/night or transdermal 25 ug/day
EE o ~ estradiol/week. Hot flash intensity and frequency
& significantly decreased for both groups at 1, 4 and
= 8 weeks of treatment as compared to baseline.
Sl oo -~ Compliance to treatment was 95.6% (gabapentin
°\_§ 58 83 group) as compared to 90.9% for the estradiol
2 group. In placebo-controlled trial, patients were
o, randomly selected to receive gabapentin 300 mg
"q:'; L= g8 £8 or placebo 3 times/day for 4 weeks. At week 4,
€| = & oo oo hot-flash composite scores were significantly reduced
© E in the gabapentin group. Regarding individual
o1 . e . .
= A domains for the menopause-specific quality-of-life
§ E 82 95 883 score, vasomotor measures significantly improved
ol <g| -~ o« (P < 0.001), but psychosocial (P = 0.12), physical
< .
o|= = (P = 0.03), and sexual (P = 0.02) measures did not.
% | © Compared with placebo, gabapentin was associated
& ® E with worsening dizziness (18%), unsteadiness (14%),
° < E P N and drowsiness (12%) at week 1. However, none of
= = the parameters significantly differed on statistical
: analysis at week 4.1 In another study, patients
= é o o were randomly chosen to receive gabapentin as an
% LE ~g §g addition or as a replacement after weaning from
o E the antidepressant.'! Patients received gabapentin
g @ . 300 mg once/day for 3 days, twice/day for 3 days,
|1 B s 59 then to a target dose of 3 times/day for 22 days. After
2 i g 22 28 4 weeks, hot-flash composite scores were significantly
g E = reduced from baseline scores for gabapentin and
gls gabapentin plus antidepressant. Adverse reactions
“: £z é e o did not significantly differ between treatment groups,
- i ZE| da ¥% although a trend for increased dizziness, nervousness
213 = and negative mood was identified in the gabapentin
2 3 group. In another small study, Reddy et al,™
2 - examined 60 post-menopausal women to assess the
§ 3 g @ ~ efficacy of estrogen and gabapentin in the treatment
P R § ® © of moderate-to-severe hot flashes. Participants were
© = randomly assigned to receive either 0.625 mg/day
%’ - of conjugated estrogens (n = 20), placebo (n = 20),
Q2 > g or gabapentin titrated to 2,400 mg/d (n = 20) for
— = [7) [2) ..
S 2 $23$323 12 weeks. Participants recorded frequency and
& § @ § s £ § s severity of baseline hot flashes on a hot flash diary
of& g N % fcg N % for 2 weeks before randomization and for 12 weeks
i = 5 % % 5 %% after randomization. At 12 weeks, both estrogen
=10 T * and gabapentin significantly decreased the hot flash
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composite score compared to placebo. No significant
differences in composite scores were observed
when estrogen and gabapentin were compared
with each other (P = 0.63). Headache, dizziness
and disorientation occurred more frequently with
gabapentin (50%) than with placebo (20%), but the
difference was not statistically significant. Comparing
these results with our study, it was interesting in
our study that with a lower dose of gabapentin
(300 mg/day vs. 2400 mg/day), the efficacy is still
comparable to estrogens 0.625 mg/day while very few
adverse effects have been occurred.

Doses in the previous studies ranged from 300 to
2400 mg/day for 4-12 weeks. These doses are within
the range indicated for the control of epilepsy and
post-herpetic neuralgia. Given the schedules for
beginning treatment in the study protocols described
earlier, it appears reasonable to start gabapentin with
300 mg/day on first day, 300 mg twice/day on day 2,
and 300 mg 3 times/day on day 3.7*%! This stepwise
titration was well-tolerated in clinical studies. It also
has the advantage of being simple, yet the dosage can
rapidly be escalated to 900 mg/day. These features may
contribute to patient adherence and may decrease the
risk of dose related adverse effects. In general, 900 mg
has been effective in minimizing hot flashes; dosage
increases up to 2400 mg/day have demonstrated
further decreases in symptoms.”! To our knowledge,
no study has demonstrated the true dose-ranging
response with gabapentin. If an increase is indicated,
the dose of gabapentin should be increased to achieve
the target dose in stepwise fashion or until intolerable
adverse effects occur™ Anyway, the results of the
present study showed that a lower dose of gabapentin
can be as effective as estrogen with few side effects and
larger doses are not required, though further trials with
larger sample sizes in a double-blind fashion should
confirm our results. There are some limitation to our
study; importantly the study was not double-blind and
we did not use placebo control group. The sample size
was also small and we only measured frequency and
severity as outcome measures. Moreover, this study
didn’t have follow-up period.

CONCLUSION

In conclusion, hormone therapy remains the treatment
of choice for menopausal women with moderate to
severe hot flashes unless appreciable risk of venous
thromboembolism, cardiovascular disease or breast
cancer exists. Gabapentin 300 mg/day could be useful;
however, to relieve hot flashes in women for whom
hormone therapy is not suitable or when hot flashes
do not respond to other therapies. Nevertheless,
side-effects such as drowsiness, dizziness, ataxia, and

withdrawal syndrome are of concern with larger doses
of Gabapentin but with lower doses (300 mg/day)
only GI discomfort may appear. Further, research is
needed to determine the effectiveness of Gabapentin
use for longer periods or at high doses.
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