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Abstract Gynecomastia is a common finding in males,
with an incidence that varies widely globally. In 10-25%
of cases, it is caused by drugs. Its pathophysiologic
mechanism includes exposure to exogenous estrogens and
medications that cause hypogonadism, antiandrogenic
effects and hyperprolactinemia. Gynecomastia is associ-
ated with exposure to antiretroviral therapy (ART), par-
ticularly efavirenz. Sometimes surgery may be required as
treatment. We report a case of a 46-year-old man receiving
ART presenting with a marked bilateral breast enlargement
who underwent bilateral mastectomy as the only successful
treatment in a low-income setting.
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Key Points

One possible adverse drug effect of antiretroviral
treatments, especially efavirenz, is male
gynecomastia.

The development of prevention and early diagnosis
strategies is crucial to improve treatment and patient
health and to reduce health costs, especially in low-
income countries given the large number of patients
with HIV in these countries.

Surgery can be a solution, especially in low-income
countries facing late-stage disease and a lack of
specialized health professionals and equipment.

Introduction

Gynecomastia is the enlargement of male breast tissue in
men and is frequently observed in newborns, adolescents,
and older men [1].

It should be differentiated from breast carcinoma and
pseudogynecomastia, which is characterized by fat depo-
sition without glandular proliferation.

Physiological gynecomastia, occurring in almost 25% of
cases, is benign and self-limiting; this type is observed
especially in young men, up to 65% of adolescents [2].

However, several conditions, such as the use of narcotic
substances and drugs may induce proliferation of male
breast tissue. Moreover, true gynecomastia is a common
feature often related to estrogen excess, androgen defi-
ciency, and a high elevation of sex hormone-binding
globuline (SHBG) as a consequence of different endocrine
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disorders [3]. Non-endocrine illnesses, including liver
failure, chronic kidney disease, and drug side effects [1],
may also cause gynecomastia.

Drug-induced gynecomastia particularly merits deep
consideration as it may account for as many as 25% of all
cases of gynecomastia in adults. Although the mechanism
is not fully clear, it may include estrogen-like activities,
stimulation of testicular production of estrogens, inhibition
of testosterone synthesis or blockade of androgen action.
Anabolic steroids, particularly when used during the
pubertal stage, may cause significant irreversible gyneco-
mastia [4]. The pathophysiologic mechanism includes
exposure to exogenous estrogens and medications that
cause hypogonadism, antiandrogenic effects, and hyper-
prolactinemia [5].

Drugs definitely associated with the onset of gyneco-
mastia are spironolactone, cimetidine, ketoconazole,
human growth hormone (hGH), estrogens, human chori-
onic gonadotropin (hCG), antiandrogens, gonadotropin-
releasing hormone (GnRH) analogs, and 5-o reductase
inhibitors. Other drug classes seem to be protease inhibi-
tors, and nucleoside reverse transcriptase inhibitors,
although their association with gynecomastia is based on
poor-quality evidence [6]. Finally, drugs probably associ-
ated with gynecomastia include risperidone, verapamil,
nifedipine, omeprazole, alkylating agents, HIV therapies,
anabolic steroids, alcohol, and opioids [7].

Efavirenz is the antiretroviral treatment (ART) most
clearly associated with gynecomastia as a possible adverse
drug reaction, especially with prolonged exposure [§].

We report a case of advanced-stage ART-related
gynecomastia, treated with surgery and managed with
satisfying results in a low-income setting.

Case Report

A 46-year-old man was admitted to Beira Central Hospital
(Mozambique) with marked bilateral breast enlargement
(Fig. 1). He was HIV positive, had been receiving ART
(tenofivir/lamivudine/efavirenz 300 mg) for the past
5 years and reported gradual breast growth over the last
year. Previous diseases were unremarkable, he was in good
general condition, and his vital parameters were normal.
Although he had lived for many months with the discom-
fort of this condition, he decided to treat the disease only
after consultation with a traditional healer, and after it
caused marked stigmata. He had no other signs and
symptoms such as nipple discharge, bleeding, or breast
pain.

We were unable to perform specific laboratory tests such
as those for sex hormones and tumor markers, so, after
clinical examination and excluding other main causes, such
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Fig. 1 46-year-old HIV-positive man with gynecomastia due to
antiretroviral (ART) with tenofivir/lamivudine/efavirenz admitted to
Beira Central Hospital (Mozambique) and successfully treated with
bilateral mastectomy

as seminoma, liver diseases, and malnutrition, we clinically
hypothesized the diagnosis of gynecomastia associated
with ART.

Discontinuation of HIV therapy was not feasible, and
the risk of recurrence with surgical undercorrection had to
be avoided. Thus, a mastectomy, with double incision
approach and nipple—areola complex (NAC) free trans-
plantation, was proposed to the patient as radical treatment
of his severe bilateral gynecomastia.

Pre-operative routine laboratory tests were normal: CD4
count 440/mm”.

The patient’s chest characteristics and proportions were
considered preoperatively, and the breasts were marked in
a standing position: any side of lipodystrophy was noted in
the patient’s slim chest, no atypical thoracic conformation
was detected, and severe bilateral hypertrophy with little
asymmetry was noted in the context of a Simon III
gynecomastia.

The NAC was removed as a full-thickness graft, trim-
med to 2.5 cm and preserved in wet gauze until the end of
the mastectomy. The mammary pocket was cleaned, and
hemostasis was checked. The excess skin was removed,
and the inframammary fold was closed in layers over a
drain. Finally, the NAC was placed and fixed onto a de-
epithelialized bed previously marked symmetrically on the
chest so the new nipple—sternal notch distance was 15 cm
bilaterally.

The removed specimens weighed 1.5 kg (right) and
1.7 kg (left).
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Postoperative antibiotics and analgesics (amoxicillin
and clavulanic acid 1000 mg every 8 h and ibuprofen
600 mg every 8 h) were administered, and a moulage
compressive dressing with non-stick gauze was maintained
on the wounds for 3 days. The drain was then removed,
and the patient was discharged on the fifth postoperative
day without any complication. Compressive dressing of the
wounds for 2 weeks was recommended. The patient con-
tinued with the same ART drugs and dosage. Although all
instructions were given to the patient with a recommen-
dation to return for follow-up, he never did so.

Histopathological examination confirmed the clinical
diagnosis of gynecomastia, reporting epithelial and ductal
cells and myxoid stroma.

Discussion

In low-income settings, it is common to be faced with
extreme and late-stage diseases, with consequent manage-
ment difficulties and negative outcomes. In fact, in these
contexts, healthcare must deal with many sociocultural
aspects such as superstitions and (often misinformed) tra-
ditional healers turning patients away from conventional
medicine. Moreover, people are often reluctant to refer to
conventional doctors because of the risk of stigma and
marginalization in doing so.

We reported a case of gynecomastia in a patient
receiving ART for HIV. The weak healthcare system, poor-
quality infrastructure and equipment, and limited tests and
diagnostic procedures available to us meant an accurate
diagnosis was impossible. However, given the clinical
features and histopathological examination, we excluded
other causes and, based on the literature, we concluded this
case was ART related.

The management of this patient represented a challenge,
most of all due to the delay before treatment, which led to
physical, social, and psychological disability, reducing the
chance of optimal results. For our patient, surgery repre-
sented the only therapeutic possibility, so we performed a
bilateral mastectomy. We did not perform a reductive
mastoplasty, even though it would have been aesthetically
more suitable, because of the risk of glandular residue that
with therapy would have again hypertrophied. The proce-
dure we performed has already been reported in the liter-
ature as treatment for gynecomastia, with satisfactory
results [9]. In this case, the mastectomy procedure was not
difficult because of the well-delineated surgical plans and
well-defined glandular tissue, which did not trespass into
the pectoral regions or beyond the anterior axillary line.

The other big challenge in this case was the follow-up.
In fact, the patient did not return for regular follow-up,
which is common behavior in low-income settings,

particularly when there are no complications. On the other
hand, it was not possible to perform appropriate bio-
chemical evaluation, including sex hormones, for adequate
post-operative follow-up from an endocrine point of view.

Conclusion

Our approach to this case of gynecomastia was successful
and effective, resulting in a satisfied patient, despite the
extreme condition of the disease presentation. However, in
low-income settings, it is crucial that the health system be
strengthened in terms of both healthcare and prevention. In
fact, if further studies confirm the frequent association
between ART and gynecomastia, given the high prevalence
of patients with HIV worldwide, it is crucial that prevention
and early diagnosis strategies are developed to improve
treatment and patient health and reduce health costs.
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