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Abstract

Objectives: Gynecomastia and mastalgia are the most typical clinical breast conditions. This systematic review aims to assess the
effect of selective estrogen receptor modulators (SERMs) on pubertal gynecomastia and mastalgia.

Methods: In this review study, online English databases such as PubMed, Scopus, Web of Science, and Cochrane Library were
systematically searched without a time limit until January 10, 2025.

Results: Tamoxifen and centchroman are both more effective than placebo in relieving breast pain. Centchroman can reduce the
severity of mastalgia by 92-100%. Pain score significantly reduced in the centchroman group compared to the placebo group (P
< 0.0001). Centchroman and tamoxifen similarly affected pain relief (P < 0.005). Tamoxifen was more effective than danzol in
relieving breast pain (P < 0.001). The effects of tamoxifen were not dose dependent, as 10 mg and 20 mg did not follow a trend,
but 10 mg produced significantly fewer side effects. There are inconsistent results when comparing the efficacy of danazol and
centchroman at 12 weeks. However, tamoxifen outperformed danazol long-term AT 24 weeks. Four case series were included
in the systematic review. Tamoxifen and raloxifene may be effective for the treatment of pubertal gynecomastia. In the first,
reduction in breast nodule diameter was 86% in the tamoxifen group and 91%in the raloxifene group. However, a more significant
improvement was observed in the tamoxifen group than in the raloxifene group (P = 0.03). In the second study, both groups had
a statistically significant breast size reduction (tamoxifen group, P = 0.013; no treatment group, P = 0.038). In the third and fourth
studies, the treatment success rate with tamoxifen was calculated to be 86 to 94%.

Conclusions: Mild cyclic mastalgia can be treated by making appropriate lifestyle changes. Moderate to severe mastalgia usually
requires medical treatment. Ormeloxifene, tamoxifen, and danazol were all effective in relieving breast pain. Tamoxifen and
raloxifene may be effective for the treatment of pubertal gynecomastia.
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Introduction low androgen levels, decreased ratio of unsaturated to

Gynecomastia and mastalgia are the most typical clinical
breast conditions in males (1) and women, respectively
(2). These diseases are usually associated with pain,
anxiety, psychosocial discomfort, and fear of malignancy
(1). The prevalence of gynecomastia (3,4) and mastalgia
(5) is reported to be nearly 30%-70%. These diseases
are more common during the third and fourth decades
of life (6-8), affecting the quality of life (9,10). Most
cases of gynecomastia (11) and mastalgia (12) appear to
have an unknown etiology. However, it is likely that the
hormonal changes that produce hormonal disturbances
leading to gynecomastia (13) and mastalgia. Hormonal
changes in mastalgia include elevated estrogen, decreased
progesterone, elevated ratio of estrogen to progesterone,
increased prolactin, diminished FSH and LH secretion,

saturated fatty acid, and heightened receptor sensitivity.
Psychological and nutritional causes, water retention in
the body, weight gain, and breast weight are other causes
of cyclic mastitis (14). True gynecomastia is a common
feature often related to estrogen excess and/or androgen
deficiency as a consequence of different endocrine
disorders (15).

Various drugs have been used to treat gynecomastia and
mastalgia, including oral analgesics, danazol, and selective
estrogen receptor modulator (SERM) (16,17). Though
many pharmacological treatments have been used in the
past, adverse effects have overwhelmed the benefits(18).
Some studies showed that tamoxifen is used more than
danazol for mastalgia due to its improved therapeutic
effects and fewer side effects (19,20).
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Drugs with SERM activity are a more acceptable treatment
in a wide spectrum of benign breast disease than the other
alternatives due to fewer side effects and good response
(18). A growing body of studies has examined the impact
of SERMs such as centchroman and tamoxifen on
gynecomastia (20,21) and mastalgia (22). Centchroman
and tamoxifen have estrogen antagonist activity in the
breast (23-25). One possible mechanism of mediation
with SERM activity on mastalgia and gynecomastia may
be related to their links with hormonal mechanisms.
Therefore, this systematic review aims to evaluate the
effect of SERMs on pubertal gynecomastia and mastalgia.

Methods

To conduct this review, English online databases such
as PubMed, Scopus, Web of Science, and Cochrane
Library were systematically searched without a time
limit until January 10, 2025. The following keywords
were used to find articles about the effects of SERM
treatment on mastalgia and gynecomastia: “mastodynia”
OR “mastalgia” OR “breast pain” OR “benign breast
disorders” OR “gynecomastia” OR “gynecomasty” OR
“gynaecomast” AND “tamoxifen” OR “nolvadex” OR
“soltamox” OR “evista” OR “raloxifene” OR “fareston” OR
“toremifene nolvadex” OR “selective estrogen receptor
modulators” OR “SERM” OR “centchroman” The
keywords were searched individually and in combination.
The bibliography of the articles included in the review
was also carefully investigated in order to conduct a
complete search. The search results obtained from these
five databases were merged, and duplicates (with the same
title, year of publication, and authors) were excluded.

Inclusion and Exclusion Criteria

The criteria for including studies in this systematic
review were as follows: studies using oral SERM for
treating patients with pubertal gynecomastia or mastalgia.
Because of the limited number of relevant studies, we
included all types of studies as well as reports of case
series. Non-English articles were also removed from
the study. Summary of conference proceedings, review
papers, editorial notes, letters, case reports, and animal
studies were also excluded. In cases where several reports
from a single study have been published, only one report
that contained thorough information was considered, and
the rest were excluded. These cases were identified by
controlling for the resemblance of the authors’ team, the
center, the study period, and the statistical results.

Selection of Related Studies

Two independent researchers selected the relevant
studies in two stages. The paper titles were first read in
the screening stage to decide their inclusion. In case of
ambiguity, the abstracts were also examined. The titles
and abstracts of the articles were also checked against the
inclusion and exclusion criteria. In this case, decision-

making was conditional on reading the full text of articles,
and they were moved to the second stage. In this stage,
the full text of articles was reviewed, and papers that met
the inclusion and exclusion criteria were incorporated
into a systematic review. Also, all included articles, review
papers, and references of articles were meticulously
reviewed to ensure the inclusiveness of the search. The
study selection process is shown in Figure 1.

Data Extraction

The research team designed the data extraction table,
and two researchers reviewed each article. The following
data were extracted and reported in a table: author, year
of publication, disease types, type of study, number of
patients, type of interventions, results, age, and duration
(Table 1).

Assessing the Quality of Studies

Two independent investigators implemented quality
scales, with disagreements resolved through further
discussion. All studies, regardless of quality, were included
in the review. The quality of studies was reviewed using
the modified Jadad scale (44). In this scale, three criteria
of randomization, blinding, and reporting of deleted or
missing items are scored for each article. The total score
of this scale is between 3 and 5. The quality of each article
was evaluated independently by two researchers. Any
disagreement regarding the quality of articles was initially
resolved by discussion, and in case of disagreement, a
third party was consulted (Table 2). The quality of the
case series and case reports was measured by the 8-point
scale, based on the domains of selection, ascertainment,
causality, and reporting outlined by Murad and colleagues
(45). The total scale was reported in the current review.
Results were also examined regardless of study quality
score.

Results

The systematic review included 20 studies. Four case series
assessed the effects of SERM on pubertal gynecomastia,
and 16 studies assessed the effects of SERM on mastalgia.

SERM on Mastalgia

Several studies evaluated the effect of centchroman on
mastalgia. Mohakul et al conducted a clinical trial with a
single arm. Patients received 60 mg of centchroman daily,
twice a week, for three months after ruling out the risk
of breast cancer. 57% experienced no pain at the end of
the first month. By the end of the second month, 82%
of patients reported no pain, and the majority (92.8%)
reported full recovery by the end of the third month
(P<0.0001). Meanwhile, 4.8% continued with mild pain,
and in 2.4% of patients, no change in pain intensity was
observed (38). In Rajswaroob and colleagues’ research,
51 patients with mastalgia/fibromatosis received 30 mg
centchroman daily for three months. Comparison of
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Figure 1. PRISMA Flow Diagram of the Study Selection.

mean scores before and after intervention manifested the
effectiveness of centchroman (P=0.001) (33). In the study
of Bansal et al, patients with mastalgia and fibrocystic
(without cancer) received 30 mg of centchroman daily
for 3 months. The mean pain intensity reflected a
significant decreasing trend (P<0.001) from 5.8 to 0.86
(30). In Shrivastava and colleagues’ research, patients
with mastalgia received 30 mg of centchroman daily for
3 months. In this study, which lasted 24 weeks, the mean
pain level declined from 4.72 to 0.51 (P<0.05). At week
24,70% and 24% of patients reported a score of 0 and 2 out
of 10, respectively. A total of 151 patients were randomly
divided into centchroman and placebo using blocks of
size 4 (10). In the study of Kumar et al, in 2013, patients
were divided into two groups: 30 mg of centchroman and
placebo twice a week for three months. The mean pain
level dropped from 5.71 to 0.98 in the centchroman group
and from 5.46 to 4.70 in the placebo group. Pain score
significantly reduced in the centchroman group compared
to the placebo group (P<0.0001). The therapeutic effects
of tamoxifen lasted up to 6 full months (P<0.001)
(32).

Three studies compared the effects of danazol and
centchroman. In the study of Kumar and Hasan, in
2017, patients were divided into danazol (100 mg)
and centchroman (30 mg) for 12 weeks. At 1 and 4
weeks, danazol (n = 30) was more effective in relieving
mastalgia than centchroman (n = 34). While at 12 weeks,
centchroman (86%) was more effective (P<0.005) in
relieving mastalgia than danazol (71%) (31). In Neogi
and colleagues’ study, patients older than 25 with at least

3 months of mastalgia were included. Centchroman (20
mg) was more effective (P<0.001) than danazol (200mg)
at 24 weeks (26). In Khanna and colleagues’” study, 120
patients were divided into three groups: danazol (50 mg),
centchroman (30 mg), and placebo bid for 3 and 6 months.
Centchroman was as effective as danazol in relieving pain
at 12 weeks (P=0.6), but centchroman was more effective
than danazol (P=0.027) at 24 weeks (37).

Several studies assessed the effect of tamoxifen on
mastalgia. Semiglazov et al, 82% of patients in the
tamoxifen group (10 mg) and 75% in the tamoxifen group
(20 mg) reported two degrees of pain relief. Both doses
reduced breast pain. However, the two groups had no
significant difference (39). In Messinis and Lolis’ study, 36
patients were divided into three groups and received daily
tamoxifen (10 mg) and placebo for 6 months. Tamoxifen is
more effective (P<0.001) than placebo in relieving breast
pain. Twelve months after the end of tamoxifen treatment,
53% women receiving tamoxifen were still asymptomatic,
compared to none of the patients treated with placebo
(P<0.001). These results suggest that tamoxifen could be
highly effective for managing severe recurrent mastalgia
(36).

Two studies compared the effects of danazol and
tamoxifen. In Kontostolis et al, patients were divided
into three groups and received daily danazol (100 mg
), tamoxifen (10 mg), and placebo for 6 months. 72%
of subjects received tamoxifen, 65% received danazol,
and 38% received a placebo. Three months after
treatment, 53% of women receiving tamoxifen were still
asymptomatic compared to 37% of patients treated with
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Table 1. Characteristics of Studies Included in the Systematic Review

Authors/ Country/ . Number of . Control .
Years Y Type of Study Disease Types  Age (y) Subjects Type of Intervention Group Duration Results
Shrivastava et al, Clinical trial Mastalgia 50-20 63 Centchroman 30 mg - 3 months 10 and 20 mg doses of tamoxifen were compared. Patients received tamoxifen
2017 (10) daily for up to 3 months between 15 and 25 days of the menstrual cycle. 85% of patients in the tamoxifen
group (10 mg) and 75% in the tamoxifen group (20 mg) reported two degrees of pain
relief. There was no statistically significant difference between the two groups.
Neogi et al, 2019 Clinical trial Mastalgia More than 25 78 patients ~ Centchroman 30 mg Placebo One week Tamoxifen and centchroman were more effective than danazol in relieving pain after
(26) years daily 4,12, and 24 24 weeks (P < 0.001), while centchroman and tamoxifen had comparable results
Danazol 200 mg daily weeks follow-up ~ (P>0.05).
Tamoxifen 20 mg daily
Khadka etal , 2019 Clinical trial Mastalgia 20-49 106 patients ~ Centchroman 30 mg, Placebo 3-month therapy ~ Centchroman was not inferior to tamoxifen in terms of relieving breast pain (P=0.33)
(27) Tamoxifen 10 mg daily and a 6-month
follow-up
Jain et al, 2015 (28)  Clinical trial Mastalgia Aged >18 60 patients  Centchroman was Tamoxifen 12 weeks The mean pain scores did not reflect a significant difference between the meloxicam
years administered 30 mg 4-, 8-, 12, and 24-  and tamoxifen groups (4.15 + 2.78 and 3.04 = 3.01; P =0.18)
daily, and group B week follow-up
received tamoxifen at 10
mg daily.
Dhar et al, 2018 (29)  Clinical trial Mastalgia Reproductive 84 Centchroman 30 mg Tamoxifen 3 months Pain intensity dropped significantly in the centchroman group compared to the
age daily 10mg daily tamoxifen group (P = 0.001)
Bansal et al, 2015 Clinical trial Mastalgia 20 -50 years 203 patients  Oral centchroman 30 One arm 3 months The mean pain intensity decreased from 5.8 to 0.86 (P < 0.001).
(30) mg 1,2,3,and 6
months.
Kumar and Hasan, Prospective Mastalgia 12-44 years 64 patients  Centchroman 30 mg Danazol 100 3 Months Centchroman (86%) was more effective in relieving mastalgia than danazol (71%).
2017 (31) study daily mg daily
Kumar et al, 2013 Clinical trial Mastalgia 12-44 years 151 patients ~ Centchroman 30 mg Placebo 3 Months The mean pain level dropped from 5.71 to 0.98 in the ormeloxifene group and from
(32) daily 5.46 to 4.70 in the placebo group (P < 0.001).
Rajswaroob, et al, Clinical trial Mastalgia 26-35years 51 patients  Centchroman 30 mg One arm 3 months and Comparison of mean scores before and after intervention showed the effectiveness of
2016 (33) daily followed up centchroman (P = 0.001)
weekly for 6
months
Sinha et al, 2024 (34) Clinical trial Mastalgia 36.5+09. 51 patients ~ Tamoxifen 10 mg Centchroman 3 Months Compared with tamoxifen, centchroman appeared superior in relieving pain in the
30mg daily first month (P = 0.04). However, no significant difference in pain score was reported
in the third or sixth month.
Kontostolis, et al, Clinical trial Mastalgia - 93 patients ~ Tamoxifen 10 mg daily, ~ Placebo 6 months Comparison of mean scores between the three groups revealed that tamoxifen was
2009 (35) danazol 100 mg twice more effective than danazol and placebo (P <0.001).
daily
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Table 1. Continued

Authors/ Country/ . Number of . Control .
Years Y Type of Study Disease Types  Age (y) Subjects Type of Intervention Group Duration Results
Messinis and Lolis Clinical trial Mastalgia 25-38 36 patients  Tamoxifen (10 mg daily)  Placebo 6 months Comparison of the mean score between the two groups showed that tamoxifen was
1988 (36) more effective than placebo (P < 0.001).
Khanna et al, 2019 Clinical trial Mastalgia 20-50 120 patients  Centchroman 30 mg Evening 3 months Evening promiscuity was more effective than centchroman at three-month (P = 0.02)
(37) Danazol 50 mg bid for 3 Primrose Oil and 6-month (P < 0.001) follow-up.
1000 mg bid
Mohakul et al, 2017 Clinical trial Mastalgia 21to 55 84 patients  Centchroman 60 mg One arm 3 months 57% had no pain at the end of the first month. 82% had no pain at the end of the
(38) twice weekly on day end of the first, second month, and 92.8% had no pain at the end of the third month. Also, 4.8%
1 and day 4 of the week second, and third  continued to have mild pain. In 2.4%, no change in intensity was observed.
months of the
treatment follow-
up
Semiglazov, 1997 Clinical trial Mastalgia 15 to 25 301 Tamoxifen 10 mg daily ~ Tamoxifen 20 30 months Pain intensity was significantly reduced, but the side effects of 10 mg tamoxifen were
(39) mg daily lower.
Dhar et al, 2023 (40)  Clinical trial Mastalgia 93 patients  Centchroman 30 mg Tamoxifen 10 3 months with Centchroman, 30 mg twice or thrice a week, was as effective as a daily dose of
twice (group 1); mg daily, a follow-up of 3 tamoxifen 10 mg in relieving pain.
30 mg thrice a week more months
(group 2)
Lawrence et al, 2004  Retrospective Pubertal 14.6 years 38 patients  Tamoxifen 10 to 20 mg ~ No treatment ~ 3-9 months Reduction in breast nodule diameter was 86% in the tamoxifen group and 91%in the
(41) case series gynecomastia orally twice a day; raloxifene group
Raloxifene 60 mg orally
once daily
Derman et al, 2004  Case series Pubertal 10-15 22 10 or 20 mg bid for No treatment ~ 4-40 months Reduction was 100% in the tamoxifen group compared to 75% in the Control group.
(42) gynecomastia
Sabanci et al, 2022 Retrospective,  Pubertal 14.12 83 male Tamoxifen One arm 1-8 months The gynecomastia disc diameter was significantly reduced in patients with an initial
(43) case series gynecomastia adolescents disc diameter =3 cm.
Alagaratnam 1987 Retrospective,  Pubertal 12 patients ~ Tamoxifen One arm 1-4 months (2.4)  Complete regression was observed in 86% of patients, and recurrence was a 14 %

21)

case series

gynecomastia

rate.
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Table 2. Assessment of the Quality of Studies Using the Jadad Scale

Author Randomization Blinding Sample
Mention Randomization Method: Appropriate Method: Inappropriate Mention Blinding Method: Appropriate  Method: Inappropriate Account of All Patients
Dhar et al, 2018 (46) + ? ? 5 - - +
Khadka et al, 2019 (27) + ? ? - - - +
Jain et al, 2015 (28) + + - ? ? ? +
Bansal et al, 2015 (30) - - - - - - +
Kumar et al, 2013 (32) + + - + + - +
Kumar and Hasan, 2017 (31) + ? ? ? ? ? +
Kontostolis et al, 2009 (35) + + a ? ? ? +
Messinis and Lolis, 1988 (36) - - - - - - +
Neogi et al, 2019 (26) - = - - - - +
Khanna et al, 2019 (37) + + - ? ? ? +
Sinha et al, 2024 (34) + + - + + - +

Dhar et al, 2023 (40)

Semiglazov et al, 1997 (39) One arm
Mohakul et al, 2017 (38) One arm
Rajswaroob, et al, 2016 (33) One arm
Shrivastava et al, 2017 (10) One arm

+ — The item was met.
— — The item was not met.
¢ — Unclear, not reported, or insufficient information to judge.
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danazol (P<0.001). The results indicate tamoxifen is a
highly effective and cost-effective drug for managing
severe cyclic mastalgia (35). In Neogi and colleagues’
study, tamoxifen (20 mg) was more effective than danazol
(P<0.001) at 24 weeks (26).

Several studies compared tamoxifen and centchroman.
In Khadka and colleagues’ study, 106 women with
mastalgia were randomly assigned to three groups:
tamoxifen (10 mg), centchroman (30mg), and placebo for
3 months. 96.2% of patients in the centchroman group and
92.5% in the tamoxifen group responded to treatment after
3 months. Centchroman was not inferior to tamoxifen in
relieving breast pain (P=0.33) (27). In Jain et al study,
women with mastalgia were randomly divided into two
groups: group A received 30 mg of centchroman daily, and
group B received 10 mg of tamoxifen daily for 12 weeks.
The women were followed up for another 12 weeks without
receiving any relief medication during this period. The
share of women who reported pain relief at 4, 8, 12, and
24 weeks was identical in the two groups. The mean pain
score did not differ significantly between centchroman
and B groups (P=0.18). After discontinuing treatment at
12 weeks, a partial recurrence was observed after 24 weeks
(28). In Neogi and colleagues’ study, patients older than
25 with at least 3 months of mastalgia were included. 78
patients were divided into four groups: centchroman (30
mg/daily), danazol (200 mg/daily), tamoxifen (20 mg/
daily) and placebo. Centchroman and tamoxifen had a
similar effect on pain relief (P<0.005) at 4 and 12 weeks
(26). In the study by Sinha et al, 51 women with mastalgia
were randomly assigned to two groups for 3 months. In
comparison with tamoxifen(10 mg), centchroman (30
mg) appeared to be superior in relieving pain in the first
month (P=0.04). However, no significant difference in
pain score was reported in the third or sixth month. The
recurrence rate at the sixth month was also not different
(P=0.41) (34). In Dhar and colleagues’ study in 2023,
women with mastalgia were randomly assigned to three
groups: tamoxifen 10 mg daily (group 1), centchroman 30
mg twice a day (group 2), and centchroman 30 mg three
times a week (group 3) for 3 months with a follow-up of 3
more months. Centchroman in dosages of 30 mg twice or
thrice a week was as effective as a daily dose of 10 mg of
tamoxifen in relieving pain (40). In a study by Dhar et al
in 2018, patients with mastalgia and adenoma fibers were
randomly divided into tamoxifen 10mg and centchroman
30 mg. Patients received interventions for 3 months and
were followed up for 6 months. 66% of patients treated with
centchroman and 43% treated with tamoxifen reported
pain severity <2. Pain intensity dropped significantly in
the centchroman group compared to the tamoxifen group
(P=0.001) (29).

SERM on Pubertal Gynecomastia
In Lawrence and colleagues’ study, with a study quality
score of 6, patients (n=38) with persistent pubertal

gynecomastia received an estrogen receptor modifier
(tamoxifen or raloxifene) for 3- to 9-month. The mean
reduction in breast nodule diameter was 2.1 cm (95% CI
1.7, 2.7) with tamoxifen, while it was 2.5 cm (95% CI 1.7,
3.3) with raloxifene. Reduction in breast nodule diameter
was 86% in the tamoxifen group and 91% in the raloxifene
group. However, a more significant improvement was
observed in the tamoxifen group than in the raloxifene
group (P=0.03). No side effects were seen in any patients
(41). In the Derman et al study with a study quality score
5, there was a statistically significant breast size reduction
in both groups (tamoxifen group, P=0.013) and (no
treatment group, P=0.038). Reduction was 100% in the
tamoxifen group compared to 75% in the control group.
However, a significant decrease was observed only in
serum SHBG level in the no treatment group (P=0.012)
but not in the first group (P=0.169) (42). In the Sabanc
et al study, with a study quality score of 6, the mean
treatment duration with tamoxifen was 4.1 + 2.01 (1-8)
months. The gynecomastia disc diameter was significantly
reduced in patients with an initial disc diameter >3 cm.
The reduction of the disc started significantly after the
fourth month of tamoxifen treatment, and the reduction
continued significantly to the sixth month (P<0.01).
Treatment success was 94% (43). In Alagaratnam, with
a study quality score of 5, patients (n=14) of puberty
gynecomastia treated with tamoxifen over a mean period
of 2.4 months. Complete regression was observed in 86%
of patients, and recurrence was a 14 % rate. No side effects
were reported during the use of tamoxifen (21).

Discussion

According to the current systematic review, moderate
to severe mastalgia usually requires medical treatment.
Centchroman and tamoxifen are effective in relieving
breast pain, and tamoxifen and raloxifene may be effective
for the treatment of pubertal gynecomastia. Several
studies have compared the effects of intervention before
and after the intervention. According to their results,
centchroman can reduce the severity of mastalgia by 92-
100% (30,33,38,46,47).

Ting et al recorded complete resolution of gynecomastia
in 78.2% of the tamoxifen group (20 mg/d) and 40% in
the danazol group (400 mg/d) (20). Consistent with our
systematic review, Lapid et al (48) conducted a systematic
review to compare the effect of tamoxifen in improving
idiopathic pubertal gynecomastia. They concluded that
tamoxifen had a significant benefit for treating pubertal
gynecomastia. The etiology of mastalgia is not precisely
known, but hormonal, metabolic, and psychological
factors, among other things, are assumed to be
involved. Inadequate corpus luteum function, decreased
progesterone production, or greater estrogen production
compared to progesterone may also be involved. Other
hormonal stimuli, such as overproduction of aldosterone
by retention fluids or elevated serum prolactin during the
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luteal phase, have been implicated in the pathophysiology
of premenstrual syndrome. The hormone manipulations
that suppress LH hormone and ovulation are effective in
treating periodic mastalgia (35).

Mild cyclic mastalgia can be treated by adopting
appropriate lifestyle measures. Moderate to severe
mastalgia usually requires medical treatment.

All studies except one (29) showed identical efficacy
of tamoxifen and centchroman. Reasons for these
discrepancies are unclear but could be related to differences
in inclusion criteria, statistical method, and length of
follow-up. There are inconsistent results when comparing
the efficacy of danazol and centchroman at 12 weeks.
However, tamoxifen outperforms danazol long-term at
24 weeks. That could be explored in pharmacological or
patient factors. Danazole use is known to be associated
with significant side-effects, including amenorrhea,
weight gain, acne, etc, forcing clinicians to try other
medications. Centchroman is well tolerated by patients.
Moreover, practically, there was no undesirable side effect
(49,50).

Ghassab-Abdollahi et al (22) did a systematic review
about the effects of raloxifene on mastalgia by searching
Cochrane, Medline (PubMed), Embase, ProQuest, and
ClinicalTrials.gov libraries. Thirteen articles were included
in this review study. Their results suggested inadequate
evidence to evaluate the effects of raloxifene on mastalgia.
They suggested well-designed experimental studies in the
future to compare the effects of a placebo or other RCT
drugs on mastalgia. There are divergent findings about
the efficacy of tamoxifen and centchroman. However,
side effects in patients receiving meloxifen, especially the
development of ovarian cysts, are of great concern (28).
The lower cost of tamoxifen compared to other drugs
is due to the greater effectiveness of centchroman (27).
The results of various studies on tamoxifen intake have
demonstrated that patients in whom tamoxifen is effective
experience a reduction in pain and tenderness over one
month. Nikbakhsh and colleagues’ paper on the effect
of tamoxifen in the treatment of tenderness caused by
gynecomastia concluded that treatment with tamoxifen
was associated with decreased breast tenderness and
reduced breast size (51). The results of various studies
have shown that among drugs used for the treatment of
mastalgia, tamoxifen is more popular than danazol and
bromocriptine due to its greater therapeutic effects and
fewer side effects (19).

The main etiology of mastalgia is unknown. Cyclic
mastalgia appears around 30, while non-cyclic mastalgia
usually manifests at 41. The fact that cyclic mastalgia
improves with hormonal changes such as menopause,
pregnancy, and lactation may explain the hormonal
cause of mastalgia (52). A study by Groen et al suggested
that patients with cyclic and non-cyclic mastalgia with
persistent pain or inadequate pain relief should be treated
with SERMs such as tamoxifen and centchroman (for

non-cyclical pain) (53).

Singh et al in a comparative study of the effect of oral
and topical tamoxifen in mastalgia treatment, stated that
topical tamoxifen is associated with fewer side effects and
recurrences in reducing breast pain and breast nodularity
(54).

The authors also compared these two drugs,
centchroman and tamoxifen, in terms of cost-
effectiveness. Mastalgia relief cost 393 nepalese rupees
in the centchroman group and 311.5 in the tamoxifen
group. In general, they concluded that tamoxifen is more
cost-effective than centchroman. Tamoxifen should be
considered the drug of first choice because of its high
efficacy, high tolerance with minimal side effects, and low
cost (27). These findings support the cost-effectiveness of
implementing tamoxifen in clinical practice for mastalgia.

Limitations and Suggestions for Future Studies

The first limitation of the review is that we have not
conducted a meta-analysis with these data due to
heterogeneity, paucity, and inadequate reporting of data
(some studies did not report mean and standard deviation,
some reported mean without standard deviation, and
some reported improvement as a percentage) and outcome
measures. Therefore, a narrative synthesis was chosen
over a quantitative approach. The second limitation is that
some non-English papers may have been excluded since
the search was conducted in English. The third limitation
is that data on pubertal gynecomastia is limited to four
case series, a weak evidence base for a systematic review.
The fourth limitation is that some studies included in this
systematic review were of low methodological quality. The
main drawbacks were the lack of adequate reporting of
random allocation sequences or blinding and the lack of
intention for treatment analysis. Moreover, some studies
were not conducted as clinical trials, which posed the risk
of bias in results. Future studies should be designed and
reported based on CONSORT protocols. Data must be
fully reported as means and standard deviations before
and after the intervention. Other limitations were the
small number of studies and their low sample size, which
reflects the need for further studies with a larger sample
size. Besides, in some published studies, no placebo had
been used.

Conclusions

Mild cyclic mastalgia can be treated by making appropriate
lifestyle changes. Moderate to severe mastalgia usually
requires medical treatment. Centchroman, tamoxifen,
and danazol were all effective in relieving breast pain.
The effects of tamoxifen are also not dose-dependent.
Tamoxifen and centchroman may effectively treat
pubertal gynecomastia based on weak evidence (case
series). The findings of these studies should be interpreted
with caution due to their heterogeneity, small number of
studies, and sample size.

8 | Crescent Journal of Medical and Biological Sciences, Vol. x, No. x, xx 2025



Kharazmi et al

Authors’ Contribution

Conceptualization: Hossein Ali Kharazmi, Mohammad Hasan
Mohammadi, Masumeh Ghazanfarpour, Neda Dehghani

Data curation: Hossein Ali  Kharazmi, Mohammad Hasan
Mohammadi, Hashem Lashgari Kalat, Masumeh Ghazanfarpour
Formal analysis: Hossein Ali Kharazmi, Mohammad Hasan
Mohammadi, Hashem Lashgari Kalat

Funding acquisition: Hossein ~ Ali  Kharazmi  Masumeh
Ghazanfarpour

Investigation: All authors.

Methodology: Hossein Ali  Kharazmi, Mohammad Hasan

Mohammadi, Fatemeh Ahmadinezhad, Masumeh Ghazanfarpour,
Neda Dehghani

Project administration: Hossein Ali Kharazmi, Mohammad Hasan
Mohammadi, Fatemeh Ahmadinezhad, Masumeh Ghazanfarpour,
Neda Dehghani

Resources: Hossein Ali Kharazmi, Mohammad Hasan Mohammadi
Fatemeh Ahmadinezhad, Masumeh Ghazanfarpour, Neda
Dehghani

Software: Hossein Ali Kharazmi, Mohammad Hasan Mohammadi,

Hashem Lashgari Kalat, Fatemeh Ahmadinezhad, Masumeh
Ghazanfarpour
Supervision: Hossein  Ali  Kharazmi, Mohammad Hasan

Mohammadi, Hashem Lashgari Kalat, Maryam Mirzaei Masumeh
Ghazanfarpour

Validation: All authors.

Visualization: Hossein Ali  Kharazmi, Mohammad Hasan
Mohammadi, Hashem Lashgari Kalat, Maryam Mirzaei, Masumeh
Ghazanfarpour,

Writing-original draft: All authors.

Writing—review & editing: All authors.

Conflict of Interests
None to declare.

Ethical Issues
Not applicable.

References

1. Khatter AM, Zahra T, Abdelhalim M, Shouman OO, Zeina AM.
Surgical management of different grades of gynecomastia;
retrospective study. Egypt J Plast Reconstr Surg. 2020;44(2):303-
309.

2. Narula HS, Carlson HE. Gynaecomastia--pathophysiology,
diagnosis and treatment. Nat Rev Endocrinol. 2014;10(11):684-
698.  doi:10.1038/nrendo.2014.139

3. KangM, Lee CJ, Hwang IT, Lee K, Kang MJ. Prepubertal unilateral
gynecomastia in the absence of endocrine abnormalities. Ann
Pediatr Endocrinol Metab. 2014;19(3):159-163. doi:10.6065/
apem.2014.19.3.159

4. Elazizi L, Essafi MA, Hanane A, Aynaou H, Salhi H, El Ouahabi
H. A clinical, etiological, and therapeutic profile of gynecomastia.
Cureus. 2022;14(8):e27687. doi:10.7759/cureus.27687

5.  Fallah Huseini H, Kianbakht S, Mirshamsi MH, Babaei Zarch A.
Effectiveness of topical Nigella sativa seed oil in the treatment of
cyclic mastalgia: a randomized, triple-blind, active, and placebo-
controlled clinical trial. Planta Med. 2016;82(4):285-288.
doi:10.1055/5-0035-1558208

6.  Mirghafourvand M, Ahmadpour P, Rahi P, Salehiniya H.
Relationship between depression and anxiety with the severity
and length of cyclic mastalgia in women. Iran J Obstet Gynecol
Infertil. ~ 2016;18(179):1-7.  doi:10.22038/ijogi.2016.6559

7. Sheidaei S, Irani M, Ghazanfarpour MA. The effect of herbal
medicines and supplements on mastalgia: a systematic review
and meta-analysis of clinical trials in Iran. Iran J Obstet Gynecol
Infertil.  2019;22(3):87-98.

8. WallsCA, SmithW]J, DrausJM, Wagner LM. Case 4: gynecomastia in

20.

21.

22.

23.

24,

25.

26.

27.

a 15-year-old boy. Pediatr Rev. 2020; 41(4):206-209. doi:10.1542/
pir2018-0061

Nuzzi LC, Firriolo JM, Pike CM, Cerrato FE, DiVasta AD, Labow
Bl. The effect of surgical treatment for gynecomastia on quality
of life in adolescents. ] Adolesc Health. 2018;63(6):759-765.
doi:10.1016/j.jadohealth.2018.06.028

Shrivastava A. Efficacy and safety of ormeloxifene in regression
of mastalgia associated with fibrocystic disease of breast. Int J Sci
Res. 2017;6(8):1-2.

Limite G, Esposito E, Sollazzo V, Formisano C, Ciancia G,
Forestieri P. Atypical unilateral gynecomastia associated to
neurofibromatosis. Chirurgia. 2013;26(5):381-382.
Pannain GD, de Oliveira Rodrigues BrumV, Abreu MM, Lima GB.
Epidemiological survey on the perception of adverse effects in
women using contraceptive methods in Brazil. Rev Bras Ginecol
Obstet. 2022;44(1):25-31. doi:10.1055/5-0041-1741410

Arya R, Rathi AK, Singh K, et al. Gynecomastia: a review of
literature. MAMC ] Med Sci. 2016;2(2):69-75. doi:10.4103/2394-
7438.182726

Olfati F, Parsay S, Kazemnejad A, Farhad M. Comparison of two-
month and four-month effect of vitamin E on cyclic mastalgia. )
Inflamm Dis. 2006;10(2):60-64.

Sansone A, Romanelli F, Sansone M, Lenzi A, Di Luigi L.
Gynecomastia and hormones. Endocrine. 2017;55(1):37-44.
doi:10.1007/s12020-016-0975-9

Ahmadinezhad M, Delfan B, Tarahi MJ, et al. Comparison of
efficacy of local piroxicam and diclofenac in benign mastalgia.
Iran J Surg. 2007;15(3).

Berger O, Landau Z, Talisman R. Gynecomastia: a systematic review
of pharmacological treatments. Front Pediatr. 2022;10:978311.
doi:10.3389/fped.2022.978311

Meera SS, Tamilselvan N, Satheeshkumar P, Rishigowtham V.
A prospective study of efficacy of selective estrogen receptor
modulator (SERM) in aberration of normal development and
involution of breast (ANDI). IOSR J Dent Med Sci. 2016;15(8):26-
29.  doi:10.9790/0853-1508032629

Alvandipour M, Tayebi P, Alizadeh Navaie R, Khodabakhshi
H. Comparison between effect of evening primrose oil and
vitamin E in treatment of cyclic mastalgia. } Babol Univ Med Sci.
2011;13(2):7-11.  [Persian].

Ting AC, Chow LW, Leung YF. Comparison of tamoxifen with
danazol in the management of idiopathic gynecomastia. Am Surg.
2000;66(1):38-40.

Alagaratnam TT. Treating puberty gynecomastia. ] R Coll Gen
Pract. 1987;37(297):178.

Ghassab-Abdollahi N, Mirghafourvand M, Osouli Tabrizi S. The
effect of centchroman on mastalgia: a systematic review. Eur ]
Contracept Reprod Health Care. 2019;24(1):71-79. doi:10.1080
/13625187.2018.1564816

Kamboj VP, Ray S, Anand N. Centchroman: a safe reversible
postcoital contraceptive with curative and prophylactic activity
in many disorders. Front Biosci (Elite Ed). 2018;10(1):1-14.
doi:10.2741/e807

Jensen MB, Krarup JF, Palshof T, Mouridsen HT, Ejlertsen B. Two
years of tamoxifen or no adjuvant systemic therapy for patients with
high-risk breast cancer: long-term follow-up of the Copenhagen
breast cancer trial. Acta Oncol. 2018;57(1):26-30. doi:10.1080/0
284186x.2017.1400179

Early Breast Cancer Trialists’ Collaborative Group. Effects of
adjuvant tamoxifen and of cytotoxic therapy on mortality in early
breast cancer. An overview of 61 randomized trials among 28,896
women. N Engl ] Med. 1988;319(26):1681-1692. doi:10.1056/
nejm198812293192601

Neogi P, Manwatkar S, Singh SK, et al. A comparative study of
centchroman, tamoxifen and danazol in management of cyclical
mastalgia. Int Surg J. 2019;6(2):365-368. doi:10.18203/2349-
2902.isj20190384

Khadka S, Adhikary S, Rajbanshi S, et al. Effective regression
of mastalgia with centchroman and tamoxifen: a randomised

Crescent Journal of Medical and Biological Sciences, Vol. x, No. x, xx 2025 |9



Kharazmi et al

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

comparison. Indian J Surg. 2019;81(3):271-276. doi:10.1007/
$s12262-018-1790-8

Jain BK, Bansal A, Choudhary D, Garg PK, Mohanty D. Centchroman
vs tamoxifen for regression of mastalgia: a randomized controlled
trial. IntJ Surg. 2015;15:11-16. doi:10.1016/j.ijsu.2014.12.033
Dhar D, Anand S, Sarkar D, Mukherjee SK, Paira SK, Mukherjee R. A
comparative study of centchroman vs tamoxifen in the management
of mastalgia and fibroadenoma. Int ] Sci Res. 2018;7(3):33-36.
Bansal V, Bansal A, Bansal AK. Efficacy of SEVISTA (ormeloxifene)
in treatment of mastalgia and fibrocystic breast disease. Int |
Reprod  Contracept Obstet Gynecol. 2015;4(4):1057-1060.
doi:10.18203/2320-1770.ijrcog20150426

Kumar VK, Hasan A. Observation on the role of centchroman versus
danazol in the treatment of benign breast disorder. Int J Sci Res.
2017;6:683-685.

Kumar S, Rai R, Agarwal GG, Dwivedi V, Kumar S, Das V. A
randomized, double-blind, placebo-controlled trial of ormeloxifene
in breast pain and nodularity. Natl Med J India. 2013;26(2):69-74.
Rajswaroob U, Kannan R, Kannan NS, Tirouaroul T. Effectiveness
of centchroman on regression of fibroadenosis and mastalgia.
J Clin Diagn Res. 2016;10(10):PC10-PC14. doi:10.7860/
jcdr/2016/20108.8604

Sinha MK, Padhy BM, Cheleng AG, Asharaf AA. Centchroman and
tamoxifen in mastalgia: a randomized controlled trial. Med ] Armed
Forces India. 2024. doi:10.1016/j.mjafi.2024.08.009

Kontostolis  E,  Stefanidis K, Navrozoglou I, Lolis D.
Comparison of tamoxifen with danazol for treatment of
cyclical mastalgia. Gynecol Endocrinol. 1997;11(6):393-397.
doi:10.3109/09513599709152566

Messinis IE, Lolis D. Treatment of premenstrual mastalgia with
tamoxifen. Acta Obstet Gynecol Scand. 1988;67(4):307-309.
Khanna S, Gupta D, Shukla RC, Khanna AK, Khanna R. Comparative
evaluation of the role of centchroman in benign breast diseases. Int
) Biol Med Res. 2016;7(2):5563-5568.

Mohakul SK, Guttala S, Tiru P. Role of ormeloxifene (centchroman)
in benign mastalgia of diverse origin. Womens Health Gynecol.
2017;3:1-8.

Semiglazov VF. Tamoxifen therapy for cyclical mastalgia: dose
randomized trial. Breast. 1997;6(4):212-213. doi:10.1016/s0960-
9776(97)90576-2

Dhar A, Kumaraswamy S, Ranjan P, et al. Comparison of efficacy
of two dosages regimens of centchroman (ormeloxifene) with
tamoxifen in treatment of cyclical mastalgia: a randomized
controlled trial. Indian J Surg. 2023;85(3):552-558. doi:10.1007/
$12262-022-03473-6

Lawrence SE, Faught KA, Vethamuthu J, Lawson ML. Beneficial
effects of raloxifene and tamoxifen in the treatment of pubertal
gynecomastia. J Pediatr. 2004;145(1):71-76. doi:10.1016/j.
jpeds.2004.03.057

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Derman O, Kanbur NO, Tokur TE. The effect of tamoxifen on
sex hormone binding globulin in adolescents with pubertal
gynecomastia. J Pediatr Endocrinol Metab. 2004;17(8):1115-1119.
doi:10.1515/jpem.2004.17.8.1115

Sabanci E, Pehlivantiirk-Kizilkan M, Akgiil S, Derman O, Kanbur
N. Tamoxifen treatment for pubertal gynecomastia: when to start
and how long to continue. Breast Care (Basel). 2023;18(4):249-255.
doi:10.1159/000530408

Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of reports
of randomized clinical trials: is blinding necessary? Control Clin
Trials. 1996;17(1):1-12. doi:10.1016/0197-2456(95)00134-4
Astle S, Toews M, Topham G, Vennum A. To talk or not to talk: an
analysis of parents’ intentions to talk with children about different
sexual topics using the theory of planned behavior. Sex Res Soc
Policy. 2022;19(2):705-721. doi:10.1007/s13178-021-00587-6
Dhar A, Srivastava A. Role of centchroman in regression of
mastalgia and fibroadenoma. World J Surg. 2007;31(6):1178-1184.
doi:10.1007/s00268-007-9040-4

Shrivastava A. Efficacy and safety of ormeloxifene in regression of
mastalgia associated with fibrocystic disease of breast. IntJ Sci Res.
2017;6(8):1-2.

Lapid O, van Wingerden JJ, Perlemuter L. Tamoxifen therapy for
the management of pubertal gynecomastia: a systematic review. |
Pediatr Endocrinol Metab. 2013;26(9-10):803-807. doi:10.1515/
jpem-2013-0052

Shah M, Parmar C, Gor R. Comparative study of ormeloxifene and low
dose oral contraceptive pill for the treatment of dysfunctional uterine
bleeding in peri-menopausal age group. Int ] Reprod Contracept
Obstet Gynecol. 2021;10(8):3112-3118. doi:10.18203/2320-1770.
ijrcog20212964

Masand D, Gupta S, Patel J. To observe effect of ormiloxifene in
medical management of dysfunctional uterine bleeding. J Evol Med
Dent Sci. 2015;4(4):587-597. doi:10.14260/jemds/2015/87
Nikbakhsh N, Moghaddamnia A, Hashemi SR, Mahmoudi M. The
effect of tamoxifen in the treatment of idiopathic gynecomastia. )
Mazandaran Univ Med Sci. 2011;21(84):139-143. [Persian].
Stachs A, Stubert J, Reimer T, Hartmann S. Benign breast disease in
women. Dtsch Arztebl Int. 2019;116(33-34):565-574. doi:10.3238/
arztebl.2019.0565

Groen JW, Grosfeld S, Wilschut JA, Bramer WM, Ernst MF, Mullender
MM. Cyclic and non-cyclic breast-pain: a systematic review on pain
reduction, side effects, and quality of life for various treatments. Eur
J Obstet Gynecol Reprod Biol. 2017;219:74-93. doi:10.1016/j.
ejogrb.2017.10.018

Singh DD, Dharanipragada K, Shanmugam D, Manikandan S.
Oral versus topical tamoxifen in cyclical mastalgia-a randomized
controlled trial. Breast J. 2020;26(4):743-747. doi:10.1111/
thj.13674

Copyright © 2025 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

10

| Crescent Journal of Medical and Biological Sciences, Vol. x, No. x, xx 2025



