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Treatment of Granulomatous Mastitis: Is There a Role for 
Antibiotics?

ABSTRACT

Objective: To perform a retrospective review of the clinical characteristics, microbiological data, and clinical outcomes in patients with granulomatous 
mastitis (GM) who were treated at our institution with a unique strategy of prolonged antibiotic therapy as the primary treatment modality.

Materials and Methods: A retrospective case series was performed on patients (n = 42) with GM seen at the breast specialty clinic of our institution 
between the years 2004 and 2014. Patients were primarily treated with lipophilic antibiotics, and steroids and surgery were reserved for refractory cases. 

Results: Bacteria were identified in 34 samples from 22/42 patients (52.3%). Diphtheroids (presumptive Corynebacterium spp.) were most commonly 
identified, followed by Corynebacterium spp. and Propionibacterium acnes (now Cutibacterium acnes). Antibiotics were our preferred first-line medical 
therapy and were used in 33/36 (91.7%) patients. The mean duration of antibiotic therapy was 7.0±4.5 months. Clarithromycin was our antibiotic of choice 
and was the initial antibiotic used in 15 of the 33 patients (45.5%) treated with antibiotics. Eleven patients required adjunctive therapy with prednisone. 
The mean duration of steroid therapy was 4.3±2.5 months. Surgery for therapeutic purposes included incision and drainage in seven patients, fine needle 
aspiration in eight patients, and excision of the fistulous tract in one patient. No patients had large-volume excisions. The average time from the first breast 
clinic visit to clinical resolution was 8.0±4.6 months. 

Conclusion: GM may be the result of a bacterial process that induces a unique form of inflammatory response. Clinicians should consider special requests 
to microbiology laboratories to attempt to isolate Corynebacterium spp. in the evaluation of samples sent to the laboratory for analysis. An extended course 
of a lipophilic antibiotic is a largely unexplored but potentially effective treatment option with low associated morbidity. More research is needed in this area.
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Key Points

•	 A retrospective case series was performed on patients with GM seen at the breast specialty clinic of our institution.

•	 Diphtheroids (presumptive Corynebacterium spp.) were the most commonly identified bacteria in breast tissue samples, followed by Corynebacterium 
spp. and Propionibacterium acnes (now Cutibacterium acnes)

•	 Patients were primarily treated with lipophilic antibiotics; steroids and surgery were reserved for refractory cases.

•	 The mean duration of antibiotic therapy was 7.0±4.5 months, and the mean duration of steroid therapy was 4.3±2.5 months. The average time from 
the first breast clinic visit to clinical resolution was 8.0±4.6 months.

•	 Clinicians should consider requesting inclusion of Corynebacterium spp. in the evaluation of samples sent for laboratory analysis by asking for species-
level identification of any corynebacteria recovered in culture, adding Tween 80 (a lipid source) and esculin to growth media, and incubating cultures 
for a sufficient duration to recover slow-growing organisms such as C. kroppenstedtii.

•	 An extended course of a lipophilic antibiotic, such as clarithromycin, that has adequate tissue penetrance within lipid-filled spaces may be an option 
for treating GM.

https://orcid.org/0000-0003-0183-6849
https://orcid.org/0000-0002-6108-5648
https://orcid.org/0000-0001-8903-5274
https://orcid.org/0000-0002-0616-9355


 

240

Eur J Breast Health 2021; 17(3): 239-246

Introduction

Granulomatous mastitis (GM) is a challenging clinical condition first 
described in 1972 by Kessler and Wolloch (1). There remains a lack 
of consensus around both a unifying pathophysiologic model of this 
disease and a standard treatment protocol. Patients often present 
to a women’s health or primary care provider and are frequently 
initially managed as typical non-lactation mastitis or malignancy 
(2). After failure of a standard short course of antibiotics, chronic 
inflammation develops, often with the formation of a fistula and an 
abscess (2-4). 

Multiple theories have been proposed about the etiology of GM, 
including autoimmune disease, elevated hormonal states such as 
hyperprolactinemia, and infection (3). However, none of these 
theories have been widely accepted, hence the continued reference 
to this disease as “idiopathic” GM in the literature. There exists wide 
variability in treatment approaches, including observation only (5, 6), 
short courses of antibiotics, long courses of immunosuppressants (2, 
7-9), and surgical interventions (10).

Common immunosuppressant therapies include methotrexate 
and corticosteroids (2, 8, 11). There is a pathophysiologic basis for 
corticosteroid use, since steroids inhibit granuloma formation through 
inhibition of the production of inflammatory cytokines (TNF alpha 
and IFN-gamma) and are used in other noninfectious granulomatous 
diseases such as sarcoidosis (12). Surgical approaches vary depending 
on clinical presentation and can include incision and drainage, wide 
local excision, or even mastectomy (10, 13, 14). Differing degrees of 
success have been reported in the literature with regard to surgery, 
with some studies concluding that surgery is the ideal treatment 
strategy (15-17) and others either advising against it or reserving it 
for refractory cases only due to surgical site complications, recurrence 
after excision, and morbidity associated with large-volume excisions 
(14, 18, 19).

In 2003, Taylor  et al. (20) were the first to observe the presence of 
Gram-positive bacilli within granulomas of women with GM and also 
noted that Corynebacterium kroppenstedii was isolated in 44% of 
their case series. This led to the assertion that corynebacteria, though 
often considered to be contaminants, are likely truly pathogenic 
when isolated from breast tissue. Subsequently, several other studies 
have demonstrated an association of GM with Corynebacterium 
spp. (21-24). However, consistent isolation remains a challenge 
as some Corynebacterium spp. require prolonged incubation or 
specialized growth media. C. kroppenstedii in particular requires 
lipid supplementation to grow consistently on synthetic media (25). 
This lipid requirement may explain its propensity for growth in lipid-
rich  environments, such as  that found  in mammary glands. Even if 
Corynebacterium spp. do grow on conventional media, they may 
be dismissed as non-pathogenic “diphtheroid” skin contaminants. 
Dobinson also noted that isolation of the bacteria declines on 
subsequent cultures (23). 

Prior studies with short courses of beta lactams have demonstrated 
low rates of resolution. However, this may be attributable to the 
high minimum inhibitory concentrations of these antibiotics 
in Corynebacterium spp. (23, 24, 26). Additionally, the bacteria 
are not accessible to these antibiotics within macrophages. 

Granulomas are highly complex immune system structures 
formed in response to a variety of infectious and noninfectious 
agents. In the quintessential granulomatous infection, infection 
with Mycobacterium tuberculosis, granulomas appear to be an 
only partially effective host defense which, though containing the 
bacilli, may also provide safe shelter from the immune system (27, 
28). This may in part explain the necessity of prolonged courses of 
antibiotics, with treatment needed for many months to years before 
clinical resolution. 

More recently, longer courses of lipophilic antibiotics have been 
proposed, to allow for better penetration and tissue concentration 
of antibiotics (23, 29), as Corynebacterium spp. are typically found 
within  lipid-filled vacuoles within the granuloma rather than in the 
surrounding inflamed tissue. 

Given the growing body of literature suggesting an infectious etiology 
for GM, particularly by corynebacteria, we developed an approach 
to evaluation and treatment that was targeted toward an infectious 
process with these organisms in particular. This strategy involve 
1) requesting species-level identification of Corynebacterium spp. 
isolated in culture or identified by polymerase chain reaction (PCR), 
2) the use of lipophilic antibiotics or higher doses of non-lipophilic 
antibiotics for tissue penetrance, 3) prolonged medical treatment, 
since the structure and function of granulomas inhibit antibiotic 
effectiveness, 4) adjuvant glucocorticoid treatment for refractory 
cases, and 5) surgery when drainable lesions were present or for 
symptomatic treatment if desired. The purpose of this study was to 
review the clinical characteristics, microbiological data, and clinical 
outcomes of patients managed with this approach.

Materials and Methods

A retrospective chart review was performed on patients with GM seen 
at the breast specialty clinic of our urban, tertiary care academic medical 
center between the years 2004–2014. The University of Washington 
Institutional Review Board reviewed and approved the study (human 
subjects application with no: #49769). Clinical, radiological, 
microbiological, and histological data, as well as management and 
treatment outcomes were extracted from patient charts. Diagnoses of 
GM were histopathologically confirmed from deep-tissue samples from 
either core or excisional biopsies. If obtained at our institution, deep-
tissue samples were examined with special stains for bacterial, acid-fast, 
and fungal organisms, and PCR was performed for tuberculous and 
non-tuberculous mycobacteria. As our diagnostic algorithm evolved, 
species-level identification of Corynebacterium spp. isolated in culture 
or identified by PCR were requested from deep-tissue samples and 
from fluid obtained from incision & drainage (I&D) and fine needle 
aspiration (FNA). 

Clinical resolution of GM was defined as a) absence of subjective 
symptoms such as pain or tenderness and b) lack of evidence of 
active disease by either clinical breast exam or breast ultrasound. 
Redevelopment of either symptoms or clinical abnormalities within 
two months of cessation of therapy was considered an incompletely 
treated primary episode of GM. Recurrence was defined as 
redevelopment of symptoms or clinical abnormalities greater than two 
months after cessation of therapy.
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Data from a chart review was entered and stored in Research 
Electronic Data Capture (REDCap), a secure web-based software 
platform (30). Ten percent of the data was spot checked by an 
independent party. Descriptive statistics were used to describe the 
demographic and clinical characteristics of the sample. Time to 
resolution was analyzed using methods for survival time analysis 
for censored data. Kaplan-Meier curves were used to describe the 
distribution, and the log rank test was used to test whether time to 
resolution differed according to patient characteristics.

Forty-two patients with GM were identified by chart review. Six 
patients had active GM at the time of their last clinic visit and were 
subsequently lost to follow-up. Their clinical outcome is unknown. 
The remaining 36 patients were followed up at our clinic to clinical 
resolution. Patients lost to follow-up were not included in the survival 
time analysis, Kaplan-Meier curves, or log rank test.

Results

Demographics 

All patients were women with an average age at disease onset of 
32 (range: 18–64) (Table 1). Fifty percent identified as Hispanic, 
with nearly 1/3 originating from Mexico. The majority of patients 

(93%) were parous. Eight patients were pregnant at symptom 
onset. 

The most common initial breast symptoms were presence of a mass/
lump, pain/tenderness, and erythema (Table 2). Close to one-quarter 
of patients had a fever, and 19% reported erythema nodosum. Patients 
most commonly presented first to primary care, obstetrics/gynecology, 
and emergency medicine. 

The average duration of symptoms before presentation to 
our institution’s breast clinic was 7.2 months (range: 0.2–32 
months). Eighty-one percent of patients received antibiotics prior 
to their first breast clinic visit and 33% had been treated with 
immunosuppressive therapy. Most patients were unable to recall 
the details regarding those treatments, such as medication names, 
dosages, and duration.

Radiographic and histologic findings

Breast ultrasound was performed on 40 (95.2%) patients, with 
common findings being a lobulated or irregular hypoechoic mass, 
sinus tract, and complex fluid collection. A mammogram was obtained 
in 25 (59.5%) patients and most commonly demonstrated focal 

Table 1. Demographics (n = 42)

Gender

Female 100%

Male 0%

Mean age at onset (years) 32 (18–64)

Race/ethnicity

Hispanic 50%

Non-Hispanic white 21%

Asian 17%

Black 7%

Mixed 5%

Country of birth

USA 40%

Mexico 29%

Korea 7%

Vietnam 2%

Honduras 2%

El Salvador 2%

Guatemala 2%

Moldova 2%

Unstated 12%

Parous 93%

Nulliparous 7%

Pregnant at onset 19%

Breastfeeding at onset 0%

USA: United States of America; n: Number

Table 2. Clinical characteristics and presentation (n = 42)

Breast symptoms at disease onset n (%)

Mass/lump 37 (88.1)

Pain/tenderness 34 (81.0)

Erythema 26 (61.9)

Abscess 7 (16.7)

Induration 6 (14.3)

Itching 3 (7.1)

Fistula 3 (7.1)

Associated symptoms at disease onset

Fever 10 (23.8)

Erythema nodosum 8 (19.0)

Chills 7 (16.7)

Breast trauma prior to disease onset 2 (4.4)

Initial presenting specialty

Primary care 17 (40.4)

Ob/gyn 8 (19.0)

Emergency medicine/urgent care 7 (16.7)

Not stated 10 (23.8)

Mean time from symptom onset to breast 
clinic provider (months)

7.2

Mean size of lesion by exam at first breast 
clinic visit (cm)

7.4 × 6.6

Patients who had been treated with 
antibiotics prior to first breast clinic visit

34 (81.0)

Patients who had been treated with 
immunosuppressive therapy prior to first 
breast clinic visit

14 (33.3)

Average number of procedures per patient 
prior to first breast clinic visit

1.8
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asymmetric density, a lobulated irregular mass, and skin thickening. 
Three patients had a breast magnetic resonance imaging.

Tissue for histopathology was obtained by core needle biopsy in 38 
(90.5%) patients and excisional biopsy in seven (16.7%) patients. 
Histology was characterized by lobular-centric active granulomatous 
inflammation with or without concomitant chronic inflammation and 
no evidence of malignancy. Associated abscess formation, fat necrosis, 
and stromal fibrosis were also seen.

Microbiology

Bacteria were identified in 34 samples from 22/42 patients (52.3%) 
(Table 3). Diphtheroids (presumptive Corynebacterium spp.) were 

most commonly identified, followed by Corynebacterium spp. and 
Propionibacterium acnes (now Cutibacterium acnes).

Twenty-eight patients (66.7%) presented to their first breast clinic 
visit with microbiological data obtained from an outside institution. 
A total of 51 samples were collected from these patients. Twelve 
patients overall had samples that grew one or more organisms, 
and nine of these patients had samples that grew presumed 
Corynebacterium speciated and non-speciated organisms. Fourteen 
patients either did not have microbiological data prior to their first 
visit or did have microbiology studies but the results were unclear 
or unknown. Details regarding antibiotic status when samples were 
collected was also unknown. 

Table 3. Organisms identified from samples both outside and within our institution

Presumed Corynebacterium speciated and non-speciated

Organism No of samples* Sampling technique Microbiology test

Obtained outside 
institution

Diphtheroids

11

FNA (4)

I&D (5)

Biopsy (1)

Superficial sample†(1)

Bacterial culture

C. kroppenstedtii 3
FNA (2)

I&D (1)

Bacterial culture (2)

DNA sequencing (1)

Corynebacterium spp. 
(species not determined)

1 I&D Bacterial culture

Obtained within 
institution

C. kroppenstedtii 2
Superficial sample† (1)

FNA (1)
Bacterial culture

Corynebacterium 
tuberculostearicum or 

Corynebacterium group G2
1 Biopsy Bacterial PCR

Other organisms Organism No of samples* Sampling technique Microbiology test

Obtained outside 
institution

P. acnes 3

Biopsy (1)

I&D (1)

Superficial sample† (1)

Culture

Stenotrophomonas 
maltophilia

1 Biopsy (1) Culture

Actinomyces odontolyticus 1 Superficial sample† (1) Culture

Obtained within 
institution

Coagulase negative 
staphylococcus

3
FNA (1)

Superficial sample† (2)
Culture

Micrococcus 2
I&D (1)

FNA (1)
Culture

P. acnes 1 Biopsy (1) Culture

Citrobacter freundii 1 I&D Culture

Enterococcus 1 I&D (1) Culture

Klebsiella pneumoniae 1 Superficial sample† (1) Culture

Mycobacterium chelonae 1 Biopsy AFB PCR

Serratia marcescens 1 Superficial sample† (1) Culture

*Of 90 samples obtained within and outside our institution, 34 samples from 22/42 patients (52.3%) grew one or more organisms; †Superficial samples were 
obtained from either nipple discharge or fluid from draining sinus tracts

I&D: Incision & drainage; FNA: Fine needle aspiration; PCR: Polymerase chain reaction; AFB: Acid-fast bacillus
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Within our institution, a total of 39 microbiology samples were 
obtained from 24 patients (57.1%). 21/39 (53.8%) samples were 
collected while the patient was currently on antibiotics or had finished 
a course of antibiotics within the last week. Ten patients overall had 
samples that grew one or more organisms. 

Management

Six patients (14%) had active GM at the time of their last visit and 
were subsequently lost to follow-up. The remaining 36 were followed 
to clinical resolution. Their management is outlined in Table 4. 

Antibiotics were our preferred first-line medical therapy and 
were used in 33/36 (91.7%) patients. The mean duration of 
antibiotic therapy was 7.0±4.5 months. Clarithromycin was our 
antibiotic of choice given its lipophilic properties and its ability to 
concentrate within macrophage-derived elements of granulomas. 
It was the initial agent used in 15 of the 33 patients (45.5%) 
treated with antibiotics. Patients were treated with typical doses of 
clarithromycin at 500 mg twice daily. The remaining 18 patients 
received an alternate antibiotic because they either a) were already 
on an alternate antibiotic at the time of their first breast clinic visit 
and were showing clinical improvement on this agent or b) had 
a contraindication to clarithromycin, such as pregnancy or allergy. 
Twelve of these patients were eventually switched to clarithromycin 
due to lack of continued clinical improvement on an alternate 
antibiotic. There were no major adverse effects of clarithromycin 
therapy. Two patients experienced gastrointestinal side effects, and 
one patient had QTC prolongation and was therefore transitioned 
to high-dose amoxicillin.

Eleven patients required adjunctive therapy with prednisone due 
to worsening or plateau of symptoms on antibiotic therapy. Steroid 
doses varied, but we generally avoided high-dose steroid therapy and 
typically started at 20–30 mg/day followed by taper based on clinical 
improvement. The mean duration of steroid therapy was 4.3±2.5 
months. No patients required discontinuation of steroid therapy due 
to adverse effects, although two patients declined initiating treatment 
with steroids due to concerns about weight gain.

Surgery for therapeutic, not diagnostic, purposes included incision 
and drainage in seven patients, FNA in eight patients, and excision 
of fistulous tract in one patient. No patients had large-volume 
excisions.

Outcomes

The average time from the first breast clinic visit to clinical resolution 
was 8.0±4.6 months. The estimated probability of resolution was 41% 
within 6 months, 37% between 6 and 12 months, and 22% in more 
than 12 months. Time to resolution was not significantly associated 
with baseline lesion size (p = 0.135),  identification of a pathogenic 
organism (p = 0.738), or time since symptom onset (p = 0.127). 

Recurrence was defined as redevelopment of symptoms or clinical 
abnormalities greater than two months after cessation of therapy. In all, 
17/36 (47%) patients were followed by either a breast clinic provider 
or another provider within our system after clinical resolution. Five 
of these patients (29%) developed recurrence of GM. The average 
number of months from clinical resolution to recurrence was 30.2.

Discussion and Conclusion

The results of our study lend support to the theory that an infectious 
process, particularly one initiated by corynebacteria, may play a role 
in the pathogenicity of GM. Historically, corynebacteria have been 
overlooked due to a lack of association of these bacteria with infection. 
However, the hypothesis that these organisms can be pathogenic 
in the breast is gaining momentum (20-23), and is consistent with 
what is understood about granuloma formation in other settings. 
Mycobacterium tuberculosis, for example, is also found in lipid-laden 
macrophages and produces a chronic inflammatory response, requiring 
long courses of antibiotics for effective treatment.

It is worth noting that 12/28 patients who presented to our breast 
clinic with microbiology data obtained from an outside institution 
had a microorganism identified in one or more samples. Though this 
may seem like a high yield compared with the low rates of positive 
cultures seen in prior studies, the majority of organisms identified 
in these patients were diphtheroids. For a number of reasons, 
diphtheroids may have been under-reported or under-detected in 
prior studies, including a paucity  of organisms present in clinical 
specimens, fastidious growth requirements of C. kroppenstedii, 
and dismissal of diphtheroids isolated in culture as contaminants. 
Additionally, details about how tissue samples were obtained 
and cultured are not included in many studies. If samples were of 
superficial rather than deep-tissue, this may also explain the lower 
yield observed in other papers. Furthermore, antibiotic status at time 
of sampling can also affect the culture results. This could explain the 
relatively lower yield from cultures obtained at our institution, as a 
high percentage of patients were on antibiotics when samples were 
obtained for culture. 

Despite the increasing literature suggesting a pathogenic role of 
Corynebacterium spp. in inflammatory breast disease and GM, it is 
not commonplace to request that laboratory staff consider isolation 
and identification of corynebacteria in specimens sent for analysis. We 
therefore suggest that when sending samples to the laboratory, clinicians 
alert laboratory staff to possible bacterial etiology and request that they 
provide a species-level identification of any corynebacteria recovered 
in culture. To evaluate for other secondary infectious etiologies of GM 
and improve overall yield, we suggest that samples (tissue, fluid, or 
purulent material) be submitted for Gram staining, bacterial culture, 
fungal staining and culture, and acid-fast bacilli staining and culture. 
To improve recovery of C. kroppenstedtii in particular, laboratories 

Table 4. Management of patients followed to clinical 

resolution (n = 36)

Therapy n (%)

Antibiotics only* 18 (50.0)

Antibiotics + steroids* 3 (8.3)

Antibiotics + surgery* 4 (11.1)

Antibiotics + steroids + surgery* 8 (22.2)

Steroids only 1 (2.7)

Observation only 2 (5.6)

*81.8% of patients treated with antibiotics received a course of macrolides
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should consider adding Tween 80 (a lipid source) and esculin to 
growth media. Cultures should be incubated for a sufficient duration 
to recover slow-growing organisms such as C. kroppenstedtii. As the 
culture can be negative, the addition of a broad range bacterial, fungal, 
or acid-fast bacillus PCR can be considered to improve detection of 
infectious etiologies. 

Based on the supposition that GM is the result of a bacterial infection, 
we prioritized treatment with prolonged courses of lipophilic antibiotics 
for adequate tissue penetrance within lipid-filled spaces. It is difficult 
to compare the results presented here to other studies in terms of time 
to resolution, as many existing studies do not include information 
about when a case was considered to have started (1st presentation vs 1st 
clinical encounter with subspecialist or date of diagnosis). One recent 
systematic review of cases from around the world demonstrated an 
average delay in diagnosis of four to five months (31). Still, accounting 
for heterogeneity in reporting of “start” and “completion” of therapy, 
our treatment strategy appears to be similar to those of other studies in 
terms of time to resolution, with a mean antibiotic therapy duration of 
seven months, and a mean total time from “first visit” to “resolution” 
of eight months. 

While additional studies are needed to further evaluate the emerging 
theory regarding the role of corynebacteria in GM, given the growing 
evidence and the low morbidity associated with antibiotic treatment, 
it is reasonable for clinicians to consider treating GM with empiric 
antibiotic therapy in cases where an organism is not identified. Should 
a clinician choose this strategy, we suggest treatment with either 
clarithromycin 500 mg twice daily or doxycycline 100 mg twice daily. 
Clarithromycin is preferred in the absence of contraindications to its 
use. Like other macrolides, it concentrates in macrophages, which are 
integral to the formation and structure of granulomas (32). Possible 
side effects of clarithromycin include gastrointestinal side effects, 
elevated liver function tests, and QT prolongation. Water soluble 
agents used at the higher end of dosing (e.g., Amoxicillin 1000 mg 
every 8 hours) are another option if the above are contraindicated or 
not tolerated. 

The response to antibiotic treatment can be slow, and careful 
measurement of the area of induration from visit to visit is essential. 
Based on our experience, signs of improvement—reduction in size, 
reduction in pain and erythema, organization of the phlegmon-like 
involvement into a drainable abscess—should be evident within 2–4 
weeks. Clinic visits should be scheduled every 1–3 months to allow 
close monitoring for the above signs. Worsening or the absence of 
improvement should prompt a change to a second antibiotic. Antibiotic 
therapy should be continued until clinical resolution. If disease fails to 
improve with antibiotic therapy, addition of prednisone at 20–30 mg 
a day for 10–14 days with tapering based on the clinical response can 
be added to the antibiotic. Clinicians should be aware of the multitude 
of possible side effects of steroid therapy, including weight gain, 
mood disorders, hyperglycemia, hypertension, immunosuppression, 
and osteoporosis. The risk of these side effects can be mitigated by 
limiting the dose and duration of steroids to the minimum necessary 
for clinical effectiveness.

In our patients, we opted to avoid treatment with surgical excision, 
aside from excision of the fistulous tract in one patient. Multiple 
studies suggest that, although medical therapy or observation may be 

a longer course to recovery than surgical excision, patients may in fact 
achieve resolution with non-surgical treatments and thus potentially 
be spared disfiguring surgeries or surgical complications (5, 7, 11, 33). 
Conservative needle drainage of well-formed abscesses and surgical 
drainage of larger ones did play a role in our treatment strategy but 
was reserved for refractory cases or for patients who desired more rapid 
symptom relief.

Confirmation of  the superiority of  an  antibiotic-centered 
approach versus surgery, immunosuppressive treatment,  or 
observation only requires a randomized trial. The roles of multi-drug 
therapy and intralesional injections are largely unexplored. 

This study had a predominance of non-White patients, the majority 
being Hispanic. This pattern has been echoed in other studies (6, 8, 
34) in the United States and is of unclear significance. Additionally, 
the  Mediterranean  region, specifically Turkey, has made a large 
contribution to the body of literature about GM, which raises the 
question of whether this disease  has an epidemiologic clustering in 
certain ethnicities (35-37). One  hypothesis  to explain this may be 
due to differing natal microbiomes  or environmental exposures  in 
different ethnic groups.  More research is needed to understand the 
epidemiology of this disease. 

This study is limited in its scope to one academic center, which 
may limit its generalizability. However, our institution is typically a 
referral center for this disease, seeing perhaps a much larger volume 
than would be predicted based on the prevalence of the disease 
in the general population. Additional limitations include the 
retrospective nature of the data collection and limitations on access 
to patients’ microbiological and medication details from outside 
institutions.

In summary, this study suggests that GM may be the result of a 
primarily infectious process and highlights the need for further 
research. Until there is more definitive data in this area, we suggest 
that clinicians request inclusion of Corynebacterium spp. in the 
evaluation of samples sent for laboratory analysis. Extended courses 
of lipophilic antibiotics such as clarithromycin may be a viable 
treatment option; this approach has the potential to reduce the 
application of more harmful interventions such as prolonged steroid 
use (mean duration of steroid use only four months) or surgery, 
including mastectomy. 
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