
ORIGINAL ARTICLE OPEN ACCESS

Journal  of  the College of  Physicians and Surgeons Pakistan 2022,  Vol.  32(07):  869-873 869

Cytokines the Etiology of Idiopathic Granulomatous
Mastitis

Coskun Cakir1, Ali Emre Nayci1, Ekrem Ferlengez1, Mert Guler1 and Ufuk Oguz Idiz2

1Department of General Surgery, Istanbul Training and Research Hospital, Istanbul, Turkey
2Istanbul University, DETAE, Istanbul, Turkey

ABSTRACT
Objective: To investigate the roles of cytokines in the etiopathogenesis of idiopathic granulomatous mastitis (IGM).
Design: Case-control study.
Place and Duration of Study: Istanbul Training and Research Hospital, Istanbul, Turkey, from September 2020 to January 2021.
Methodology: Idiopathic Granulomatous Mastitis patients in active or remission who were admitted to the breast diseases
outpatient clinic and healthy volunteers were included prospectively in the present study. The IL-1β, IFN-α2, IFN-γ, TNF-α,
MCP-1, IL-6, IL-8, IL-10, IL-12p (p70), IL-17A, IL-18, IL-23 and IL-33 values were measured with Flow Cytometry. The blood
samples were taken before the treatment in the active IGM group. The ages, physical  examination findings, menopausal and
smoking conditions, and treatment methods were also evaluated.
Results: A total of 32 patients including 19 patients with active and 13 in remission, and 18 controls, were inducted making up
a total of 50 subjects. The mean age was 37.18±7.15. The IL-1β, TNF-α, IL-10, and IL-18 values were lower in patients with IGM
than in the control group. Granulomatous Mastitis patients smoked more than the healthy participants. When the active
patients,  remission patients,  and control  group were evaluated together,  no significant differences were detected in cytokine
levels.
Conclusion: The autoimmune and granulomatous reactions may not play a role in the etiopathogenesis of IGM because of the
low levels of Th1 and Th17-related cytokines. However, some to baseline reference ranges were established.
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INTRODUCTION

Idiopathic granulomatous mastitis (IGM) is a rare chronic and
inflammatory disease of the breast. It was identified by Kessler
and Wolloch in 1972 for  the first  time.1  It  is  observed more
frequently in the premenopausal period, especially in women at
reproductive age with a history of breastfeeding.2

Granulomas occurs when a great number of inflammatory cells
are organized, especially mononuclear phagocytes. An infec-
tious agent or foreign body triggers the formation of granu-
lomas in general.3 Among granulomatous reactions with known
etiology, there are infections such as tuberculosis, sarcoidosis,
fungal infections, and autoimmune diseases, such as giant-cell
arteritis.

Correspondence  to:  Dr.  Ufuk  Oguz  Idiz,  Department  of
General  Surgery,  Istanbul  Training  and  Research
Hospital,  Istanbul,  Turkey
E-mail:  ufukidiz@gmail.com
.....................................................
Received: May 07, 2021;  Revised: May 16, 2021;
Accepted:  May  25,  2021
DOI:  https://doi.org/10.29271/jcpsp.2022.07.869

Although granulomatous mastitis is an inflammatory disease
resulting in the formation of granulomas, its etiology has not yet
been elucidated.4  However,  no significant etiological  factors
were distinguished in the blood-related parameters of autoim-
munity in previous studies.5

Cytokines are small proteins, which regulate the growth, differ-
entiation, maturation, and response of certain cell types. There
is  generally  an  increase  in  IL-4,  IL-5,  and  IL-13  in  allergic
diseases; IL-17, and IL-23 in autoimmune diseases; IL2, Inter-
feron Gamma (IFN-ɣ) levels in sarcoidosis and granulomatous
diseases.6

The aim of this study was to evaluate blood cytokines levels with
a large cytokine panel, which is important in inflammation to
evaluate the role of these cytokines in IGM development and
possible etiologies.

METHODOLOGY

Patients  attending  the  Breast  Diseases  outpatients  Clinic,
Istanbul Training and Research Hospital, Istanbul, Turkey, diag-
nosed with IGM on histopathological examination; patients who
were previously diagnosed with IGM and patients who were in
remission between September 2020 and January 2021;  and
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healthy  volunteers  who  did  not  have  any  breast  diseases
complaints  or  findings  in  breast  ultrasonography  and/or
mammography, were included. The study was performed after
receiving the approval of the Local Human Ethics Committee.
Patients were informed about the study, and informed consent
were obtained from all the patients. The study was registered
with  a  public  trials  system after  ethics  committee  approval
(NCT04540237).

Inclusion criteria of the study were admitting with pain, fistula
and  mass  complaint  in  the  breast,  detecting  inflammatory
lesion in ultrasonography, evaluation of trucut biopsy as IGM,
and  negative  tuberculosis  tests  for  active  granulomatous
mastitis patients; for patients with remission, having IGM diag-
nosed histopathologically in history, lack of active discharge,
redness, and mass complaints, and if treatment was applied for
IGM previously, having finished the treatment at least three
months ago; and for healthy volunteers, no mass in ultrasonog-
raphy  and/or  mammography,  no  lesions  with  fistula  in  the
breast, and no mastitis history in the past. Exclusion criteria of
the  study  were  pregnancy,  having  any  type  of  cancer,  and
suspected malignancy in trucut biopsy (Figure I).

Figure 1: Flow diagram of the patients and healthy volunteers.

Five cc blood was taken into tubes with jelly from the volunteers.
The serum was stored after the necessary labeling was made at
-80oC freezer. After all of the samples were collected, serum
samples were dissolved and prepared according to user guide-
lines of the cytokine measurements kit which is Human Inflam-
mation Panel 1 (13-plex) with Filter Plate Kit (LEGENDplex™,
Biolegend,  USA,  Cat.  no:  740808).  Cytokine  measurement
performed on the same day in flow cytometry (FACSLyric™, BD,
USA) for IL-1β, IFN-α2, IFN-γ, TNF-α, MCP-1, IL-6, IL-8, IL-10,
IL-12p (p70), IL-17A, IL-18, IL-23 and IL-33. The ages, physical
examination  findings,  menopausal  status,  smoking  status,
blood cytokine levels, and treatment methods of the volunteers
were recorded and compared among groups.

Statistical  analyses  were  performed with  SPSS version  17.0
Program. The suitability of the variables to normal distribution
was checked with histogram graphs and Kolmogorov-Smirnov
Test. Mean, standard deviation for normally distributed vari-
ables, and median (IQR) values for non-normally distributed
results were used in presenting descriptive analyses. Categor-
ical variables were compared with the Pearson Chi-square test.

Those with normal distribution were evaluated with Student T-
test and groups that did not show normal distribution were eval-
uated with Mann Whitney U-test. Comparison of the four groups
was performed with one-way ANOVA in those with normal distri-
bution and with Kruskal Wallis test in those who did not show
normal distribution. When the p-value was below 0.05, it was
evaluated as statistically significant.

RESULTS

A total of 50 patients, including 32 patients and 18 healthy indivi-
duals, were included in the study. The mean age was 37.18 ±
7.15 years, and all were premenopausal. A total of 19 patients
were in the active group, and 13 were in the remission group.
According to the physical examination findings of active IGM
patients  mass,  redness,  and  pain  were  universally  present
(100% each), with fistula (78.9%), and abscess (84.2%) forma-
tion in the majority.

In the evaluation among patients and control group, IL-1β, TNF-
α, IL-10, and IL-18 values were significantly higher in the control
group than in patients’ group (Table I). When smoking rates
were  compared,  it  was  observed  that  the  patients  smoked
significantly  more  than  the  healthy  volunteers  (62.5%  vs.
33.3%, respectively, p:0.048).

When control, active, and remission groups were compared, no
significant differences were detected in the parameters among
the groups other than smoking rates (Table II). When smoking
rates were compared among the three groups, it was found that
the active group smoking rate was significantly higher than that
in the remission and control groups (78.9%, 38.5%, and 33.3%
respectively, p:0.011).

No  significant  differences  were  detected  in  any  parameters
except smoking in parameters evaluated in active and remis-
sion groups. It was found that active patients smoked more than
those in remission (78.9% vs. 38.5%, respectively, p = 0.020).

When  active  IGM  group  and  control  group  were  compared,
IL-1β,  TNF-α,  IL-10,  IL-18  values  were  statistically  higher  in
control group (p = 0.030, p = 0.040, p = 0.045, and p = 0.033,
respectively).  The  smoking  rate  in  active  IGM  patients  was
significantly higher compared to the Control Group (78.9%, and
33.3%, respectively,  p = 0.005).  There were no statistically
significant  differences  between  the  remission  and  control
groups in all the parameters.

Systemic steroids were used for six patients in the active and
seven patients in remission group, local steroids were used for
ten patients in the active and four patients for in remission
group as the treatment method. No treatment-spontan regres-
sion was used for the rest of the IGM patients.

DISCUSSION

The etiology of IGM has not yet been clearly elucidated, and clin-
ical symptoms can be confused with different diseases. Many
different treatment methods are tried to explain dark spots in
the diagnosis and etiology.
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Table I: Distribution of the cytokine levels of the patient and healthy volunteers (SD: standard derivation).

 Patients Control p-valueMean ± SD Mean ± SD
Age (year) 35.94±6.16 39.39±8.36 0.102
IL-1β (pg/ml) 5.03±4.32 9.93±9.72 0.027
IFN-a2 (pg/ml) 2.96±0.12 2.96±0.14 0.841
IFN-ɣ (pg/ml) 4.30±3.55 7.31±8.75 0.485
TNF-α (pg/ml) 8.01±8.41 15.23±15.73 0.033
MCP-1 (pg/ml) 93.805±56.11 139.75±110.99 0.208
IL-6 (pg/ml) 18.75±39.44 19.94±22.95 0.269
IL-8 (pg/ml) 43.51±85.07 28.25±30.62 0.299
IL-10 (pg/ml) 4.01±2.55 6.38±5.09 0.034
IL-12p70 (pg/ml) 4.27±0.59 4.78±1.53 0.186
IL-17A(pg/ml) 4.36±0.26 4.35±0.28 0.986
IL-18 (pg/ml) 91.96±66.96 121.56±50.17 0.029
IL-23 (pg/ml) 6.79±5.64 12.02±12.67 0.430
IL-33(pg/ml) 4.27±1.06 4.86±2.23 0.560

Table II: Evaluation of the cytokine levels examined among all the groups (SD: standard derivation).

 Active Remission Control p-valueMean ± SD Mean ± SD Mean ± SD
Age (year) 34.68 ±6.41 37.77±5.51 39.39±8.36 0.127
IL-1β (pg/ml) 4.65±2.07 6.25±6.34 9.93±9.72 0.081
IFN-α2 (pg/ml) 2.98±0.15 2.92±0.01 2.96±0.14 0.398
IFN-ɣ (pg/ml) 3.73±0.73 5.14±0.52 7.31±8.75 0.784
TNF-α (pg/ml) 6.74±3.12 9.84±12.73 15.23±15.73 0.097
MCP-1 (pg/ml) 100.99±58.10 81.45±53.16 139.75±110.99 0.287
IL-6 (pg/ml) 22.48±49.78 13.60±15.46 19.94±22.95 0.539
IL-8 (pg/ml) 55.36±98.99 26.21±58.73 28.25±30.62 0.538
IL-10 (pg/ml) 3.70±1.15 4.45±3.28 6.39±5.09 0.104
IL-12p70 (pg/ml) 4.15±0.26 4.44±0.86 4.78±1.53 0.186
IL-17A (pg/ml) 4.36±0.26 4.36±0.27 4.35±0.28 1.000
IL-18 (pg/ml) 87.94±59.04 97.83±79.33 121.56±50.17 0.090
IL-23 (pg/ml) 5.91±1.92 8.06±8.59 12.02±12.67 0.438
IL-33 (pg/ml) 4.02±0.35 4.63±1.58 4.86±2.23 0.697

It is stated in some studies that there is a relation between
IGM  and  some  hormonal  diseases,  oral  contraceptives,
autoimmunity,  various  microorganisms,  smoking,  and
alpha-1  antitrypsin  deficiency.7

One of these most likely reasons emphasized is autoimmu-
nity.8  The evidence reported as a cause for this is  using
steroids and immunosuppressive in treatment, the together-
ness  with  non-breast  findings,  such  as  erythema  nodosum
and  arthritis,  and  immunohistochemically  T  lymphocyte
dominance.7,9 The markers which are related to autoimmune
diseases such as serum RF, complement, ANCA, c- ANCA,
interleukin 2 receptor, and angiotensin-converting enzyme,
were not different in IGM patients in many previous studies.5

Another marker related to autoimmunity is cytokines. A very
small number of studies in the literature evaluate the rela-
tions between IGM and IL-17,  IL-23,  and IL-33.10-12  It  was
found  that  the  IL-33  levels  were  significantly  higher  in  IGM
patients compared to control group in the study limited to
only about IL-33.12 In this study, IL-33 levels did not have any
differences  in  active  nor  in  remission  patients  compared  to
the control group. According to referred study in the litera-
ture,  which  evaluated  the  relationship  between  IGM and
IL-23 with 26 IGM patients, which is another cytokine associ-
ated with autoimmunity, it was determined that IGM patients
had significantly higher IL-23 values compared to 15 healthy

volunteers.8 In this study, however, no significant differences
were detected in 32 IGM patients compared to 18 healthy
volunteers.

Basically,  T  helper  17  (Th17)  and  IL-17A  play  a  significant
role in the early response to many extracellular pathogens
and  in  the  chronic  inflammatory  response  to  chronic  infec-
tion, allergy, and autoimmunity.13 There are only two studies
in the literature evaluating the relation between IL-17 and
IGM.  No  significant  differences  were  detected  between  IGM
patients and the control group in one of them; however, in
the other study, IGM patients had significantly high levels of
IL-17.8,14 In this study, no significant difference was detected
between the groups in terms of IL-17A levels.

Chronic Granulomatous Disease (CGD) develops after defect
in NADPH oxidase complex and proceeds with dysregulated
inflammation  and  granuloma  formations.  NADPH  regulates
IL-8 mRNA negatively.15 IL-8 levels are elevated because of
this in chronic granulomatous patients. Elevated IL-8 levels
were detected in both active and remission IGM patients
compared to the control group in the only study in the litera-
ture evaluating IL-8 levels in IGM patients.14  Although the
results  were  not  statistically  significant  in  our  study,  IL-8
levels were high in IGM patients compared to the control
group and IL-8 levels were higher in active IGM patients than
in other groups.
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IL-10, which plays an anti-inflammatory role, was high in IGM
patients compared to the control group in the said study in
the literature evaluating the relation between IGM and IL-10.
When active, remission, and control groups were compared,
it  was  found  that  this  difference  continued.14  IL-10  levels
were lower than the control  group statistically significant in
IGM patients in this study. However, this significance disap-
peared  when  active,  remission,  and  control  groups  were
compared. This result supports immune dysregulation occur-
ring in IGM patients.

In a previously reported case, granulomatous mastitis devel-
oped as a result of anti-TNF treatment in a patient who was
diagnosed with psoriasis.16  In another study, it  was found
that TNF-α values were lower in IGM patients than in the
control  group,  although  not  at  significant  levels.14  TNF-α
value  was  significantly  lower  in  IGM  patients  compared  to
the control group in this study. In the subgroup analyses, a
significant  decrease was detected in  TNF-α values in  active
IGM patients compared to healthy volunteers.

There are no studies evaluating the relation between IL-1β,
IFN-ɣ and IGM patients according to the literature review. In
this study, it was found that IFN-ɣ levels, were lower in IGM
patients  than  in  the  control  group,  however,  these  differ-
ences were not significant.  When we evaluated the relation
between IL-1β, IL-18, IL-12p70, and IGM, it was found that
IL-1β and IL-18 values were significantly higher in the control
group  than  in  IGM  patients,  however,  IL-12p70  was  not
different  in  IGM  patients  than  in  the  control  group.  IL-1β
maturation is controlled by a multiprotein complex called the
inflammasome  (NLRP3).  This  Inflammasome  contains  an
enzyme called caspase 1, which is required for the activation
of  both  IL-1β and IL-18.17  IL12 and IL  18  also  play  a  signifi-
cant role on T helper 1 response and releasing IFN-ɣ, TNF-
α.18 The authors believe that the low levels of TNF-α, IL-18,
and  IFN-ɣ  in  IGM  patients  show  that  Inflammasome  Th1,
which plays role in the release of these cytokines, may not
play roles in IGM etiopathogenesis.

One of the limitations of this study is the small sample size.
The other limitation is lack of immunophenotyping of the
patients.  The  reference  values  of  cytokines  for  these
patients could not be determined because of the very small
number of studies conducted on IGM patients and the low
number of patients. The reason for different results from liter-
ature data might be that the cytokine measurement method
was bead-based immunoassay on Flow Cytometry instead of
ELISA. More studies are needed with these two methods for
the optimization of conclusions.

CONCLUSION

Cytokines, which play roles in known autoimmune and Granu-
lomatous reactions, especially cytokines related to Th1 and
Th17, might not play a role in the etiopathogenesis in GM
patients. Different mechanisms may also be effective.
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