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ABSTRACT
Objective: We evaluated the beneficial effect of Ormeloxifene (Centchroman) versus a combination of Gamma Linolenic acid (GLA), methylcobalamine
and vitamin C on mastalgia in a three-arm, open-label, placebo-controlled trial.
Materials and Methods: Patients aged above 18 years with mastalgia were recruited between January 2019 and July 2021. Patients were divided in
three arms: Ormeloxifene arm, GLA arm and Placebo arm. Response was evaluated using visual analogue scale (VAS) and score below 3/10 was defined as
complete relief.
Results: A total of 113 consecutive women with mastalgia were randomized to the GLA group (Group 1, n = 39 women), Ormeloxifene (Group 2, n =
36) and Placebo (Group 3, n = 38). Complete response was observed in 94% patient in Group 1, 96% in Group 2 and 87% in Group 3 at the end of 12
weeks and it was not significant (p = 0.49). Adverse events were reported by eleven patients taking Ormeloxifene, compared to none in the other two groups.
Conclusion: In this study Ormeloxifene and GLA were not superior to placebo for pain relief in mastalgia. Furthermore, there were concerning side
effects associated with Ormeloxifene therapy. The role of Ormeloxifene in mastalgia needs further evaluation before recommending it as preferred therapy.
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Key Points
•

Centchroman, also known as Ormeloxifene, is a relatively new drug under the class of non-steroidal selective estrogen receptor modulators which is
being used to treat mastalgia.

•

We evaluated the beneficial effect of Ormeloxifene (Centchroman) versus a combination of Gamma Linolenic acid (GLA), methylcobalamine and
vitamin C on mastalgia in a three-arm, open-label, placebo-controlled trial.

•

In this study Ormeloxifene was not superior to GLA or placebo and was also associated with concerning side effects.

Introduction
Mastalgia or breast pain is one of the commonest breast disorders in women that affects quality of life, with a reported incidence of 70% during a
woman’s lifetime (1, 2). Concern regarding cancer is one of the major reasons for this, impacting psychosocial well-being, prompting evaluation
and treatment and hence exclusion of malignancy is the first step in treating women with mastalgia, which often relieves these symptoms leading
to improved psychosocial well-being (2). Other non-pharmacological interventions, such as use reassurance with relaxation therapy and breast
support, dietary supplements, and pain relief with a non-steroidal anti-inflammatory drug, gamma linolenic acid (GLA)with methylcobalamine
and vitamin C have been reported to improve the quality of life in the majority of patients (3-6).
However, pharmacological interventions in the form of low dose oral contraceptives (OCP), tamoxifen, danazol and bromocriptine are required in
severe and chronic mastalgia (7). Centchroman or Ormeloxifene is a relatively new drug under the class of non-steroidal selective estrogen receptor
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modulators, which is being used to treat mastalgia and fibroadenoma
(8, 9). We evaluated the beneficial effect of Centchroman and GLA on
mastalgia in a three-arm, open-label placebo-controlled trial.

Materials and Methods
Study Design
This was a prospective, open label, interventional study conducted
between January 2019 to May 2021 on patients attending the
outpatient department of General Surgery at Netaji Subhash Chandra
Bose Medical College, Jabalpur, after approval from institutional
ethics committee. The study was a three-arm randomized trial of
Centchroman versus GLA versus Placebo in mastalgia.
Patient Eligibility and Selection
All female patients with complaint of breast pain reporting to our
department were identified. All patients were evaluated as per protocol
and underwent triple assessment, consisting of complete clinical
examination, ultrasonography (USG) and/or X-ray mammography
of both breasts and fine needle aspiration cytology (FNAC) or core
needle biopsy, if indicated. Exclusion criteria were: women unwilling
to participate; patients with malignant pathology; fibroadenoma >5
cm; patients taking oral contraceptive pill (OCP); pregnancy; known
polycystic ovarian disease; cervical hyperplasia; recent jaundice; and
females planning to conceive within 6 months.
Sample Size, Randomization, Treatment Plan and Response
Evaluation
Based on a power of 80%, the aim was to recruit 36 participants in each
arm to detect an intervention effect size w = 0.30. A randomization
table was generated in silico to assign patients to three groups: Groups
1, 2 and 3. A resident, who was not involved in the study, assigned the
enrolled patients to groups. Patients in Group 1 received GLA (100
mg) in combination with methyl-cobalamin (100 mg) and vitamin
C (100 mg) one capsule/day for three months. In Group 2 patients
received Ormeloxifene 30 mg on alternate days and Group 3 received
placebo. All patients were reassured on every follow up, while dietary
modification and external breast support was advised to all.
Patients were followed up at 4th, 8th and 12th weeks. Pain severity was
measured with visual analogue scale (VAS) score to assess the response
to therapy (10). Patients were considered to have complete relief of
pain if the VAS score fell below 3/10. Treatment was continued for a
total of 12 weeks and then patients were followed up for another 12
weeks without medication to assess the continuum of relief. All drugs
were stopped after three months and the last follow up was done at
three months interval from stopping treatment.
Outcome Measure
Primary outcome measure for the mastalgia group was pain relief
defined as
VAS score <3. If a woman also had fibroadenoma, its size was assessed
by ultrasonography at baseline. No response was defined as no change
in size of nodule or increase in size, partial regression was defined as
decrease in size of more than 30 percent and complete regression was
defined as complete disappearance of nodule. Secondary outcome
measure was the occurrence of side effects of therapy.

Statistical Analysis
Demography, clinical, radiological, pathological and treatment data
was collected in a pre-designated proforma. Statistical analysis was
done using SPSS, version 16 (IBM Inc., Chicago, IL, USA). All
analyses are reported in accordance with the Consolidated Standards
of Reporting Trials (CONSORT) following intention-to-treat (ITT)
procedures. Normality of data was assessed using Q-Q plot and it
was normally distributed. For all statistical analyses, the significance
level was set at p<0.05. Effectiveness of treatment arms was assessed
by proportions of patients having relief from mastalgia or decrease in
the size of fibroadenoma at 4th, 8th and 12th weeks. Categorical data
was analyzed by Freeman-Halton extension of Fisher’s exact test or
chi-square test, as required.

Results
A total of 113 consecutive women with mastalgia were enrolled.
Cyclical pain was observed in 56% patients and noncyclical breast
pain in 44% patients. The mean age at presentation was 40.32±11.5
(range 18–53 years) and all were pre-menopausal. The GLA group
(Group 1) included 39 (34.5%) women, Ormeloxifene group (Group
2) included 36 (31.9%) and the Placebo group (Group 3) included
38 (33.6%) women. There was no significant difference with regards
to age, baseline pain scores or cyclical and non-cyclical mastalgia
between the three groups. On USG examination five patients had
fibroadenomas and eight had diffuse fibrocystic breast disease. The
majority of patients reported pain relief in both Ormeloxifene and
GLA arm as compared to placebo at the end of 4 weeks of therapy
(100% versus 94% versus 80%). At the end of 12 weeks of therapy,
complete relief (reduction of pain to <3 on VAS and pain duration to
≤7 days/month) was observed in 92% patients in Group 1, 96% in
Group 2 and 87% in Group 3, which was not significant (p = 0.49). At
the end of follow up (three months after stopping drugs) 94% patients
in Group 2 were pain free as compared to 87% in Group 1 and 82%
in Group 3 (Table 1), which again was not significantly different (p
= 0.24). Subgroup analysis for patients with cyclical and non-cyclical
mastalgia was performed. For the cyclical mastalgia group (n = 63),
complete response rates were 90%, 90% and 81% for Groups 1, 2 and
3 respectively (p = 0.9). As patients with underlying breast pathologies
were very few, subgroup analysis was not done.
In terms of adverse events, there were no adverse effects observed with
Group 1 (GLA arm) or the placebo arm (Group 3). However, 11%
(n = 4) of patients complained of dizziness and 11% (n = 4) patients
suffered from abnormal menstrual cycles and per vaginal discharge
due to cervical inflammation taking Ormeloxifene (Group 2). Three
patients developed cystic adnexal pathology (Table 2). Overall, eight
patients were forced to discontinue Ormeloxifene before completing
three months of treatment as compared to none in the GLA and
placebo arms.

Discussion and Conclusion
In the present study, Ormeloxifene, 30 mg on alternate days for 12
weeks, was not superior to placebo or GLA in relieving moderate
and severe mastalgia. We also found that GLA was as effective as
Ormeloxifene in providing early relief (within 4 weeks) from mastalgia.
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Table 1. Comparison of response at 12 weeks between three groups on mastalgia
Group

Complete
response

Partial
response

No
response

Follow up (proportion pain free three months after
stopping treatment)

Group 1 (n = 39)

36 (92.4%)

2

1

34 (87%)

Group 2 (n = 36)

34 (94.4%)

1

1

34 (94.4%)

Group 3 (n = 38)

33 (86.8%)

2

3

31 (82%)

p-value
(chi-square test)

0.49

0.76

0.70

0.24

n: number

Table 2. Comparison of side effects between three groups
Group

Dizziness

Ovarian cyst

Menstrual irregularity

Group 1 (n = 39)

0

0

0

Group 2 (n = 36)

11% (4)

8% (3)

11% (4)

Group 3 (n = 38)

0

0

0

n: number
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The rapid response to and early efficacy of Ormeloxifene in mastalgia
was reported by Dhar and Srivastava (8) in 2007, which generated a
huge interest in the drug, leading to multiple studies. They reported a
response rate of 71% at the end of one week and almost all the patients
were pain-free at the end of one month of Ormeloxifene therapy in
this single arm study. Another study by Rathi et al. (10) reported that
Ormeloxifene had a response rate of 88% at the end of 12 weeks and
85% at the end of 24 weeks in relieving mastalgia. However, neither
study contained a control arm. We too observed a good response rate
with Ormeloxifene (96% at the end of 12 weeks) but this was not
superior to the responses reported by either the GLA arm or even the
placebo arm in our study.

daily Ormeloxifene used by the authors rather than the alternate day
regimen used in our study could be the cause for higher adverse events
reported by Tejwani et al. (12) Gupta (16) and Rathi et al. (10) also
used an alternate day regimen and reported 14% and 8% menstrual
irregularity respectively, similar to that seen in our study. However,
both did not have follow up USG protocol and did not report
ovarian cysts. Overall, there are some concerning side effects with
Ormeloxifene which needs further evaluation.

Kumar et al. (11) conducted a randomized, double-blind, placebocontrolled trial and reported that the mean pain level significantly
reduced in the active group compared to that in the placebo group (F
= 18.66, p<0.0001). The significant clinical difference in this study
could be due to the use of a mean pain score instead of proportion
of patients cured. Tejwani et al. (12) compared Ormeloxifene
with danazol and reported significant reduction in mastalgia with
Ormeloxifene as compared to danazol (89% versus 69%, p = 0.001).
However, these studies did not report if other measures, such as
reassurance, dietary modification and external breast support, were
used along with Ormeloxifene. This information is crucial, as various
studies have reported that reassurance and dietary modifications
are effective in 50%–90% of mastalgia patients (13-15). A similar
outcome was observed with the placebo and GLA arms in our study
compared to the Ormeloxifene arm, but it should be noted that all
patients were advised to modify diet and seek breast support while all
patients received reassurance at all visits.

In our study, no significant difference was found in symptom relief
obtained in patients receiving Ormeloxifene, GLA or placebo in terms
of proportion of women reporting pain relief. GLA was as effective as
Ormeloxifene in providing early relief from mastalgia and we suggest
can be given in place of Ormeloxifene. The development of ovarian
cyst and menstrual irregularity in patients receiving Ormeloxifene is
a matter of concern, and it needs further evaluation in larger number

Eleven patients in the Ormeloxifene group reported side effects during
the study. Dizziness was reported by 11%, menstrual irregularity by
11% and ovarian cyst by three patients. Tejwani et al. (9), reported
that 75% patients receiving Ormeloxifene experienced scanty
menstruation and 19% had ovarian cyst on follow up USG. Again,

One of the limitations of the current study is that it was open label.
Further studies with larger sample size with blinding are required to
verify the findings of the present study.

of cases.
In conclusion, in this study Ormeloxifene and GLA were not superior
to placebo for pain relief in mastalgia. Furthermore, there were
concerning side effects associated with Ormeloxifene therapy. The
role of Ormeloxifene in mastalgia needs further evaluation before
recommending it as preferred therapy.
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