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Relationship Between Idiopathic Granulomatous Mastitis and ABO Blood Groups

idiyopatik Graniilomat®dz Mastitis ve ABO Kan Gruplari Arasindaki iliski
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ABSTRACT

Objective: This study aimed to evaluate whether the A, B and 0
blood groups (ABO) subgroup distribution of patients with idiopathic
granulomatous mastitis (IGM) is different or notdiffers from that of the
general population.

Methods: The patients with IGM who were followed up in the breast
unit and applied for routine control between July 2021 and October
2021 were included in the study.

Results: During this period, 101 IGM patients were enrolled. The
patients’ age ranged between 21 and 61 years (median, 33 years). The
most common ABO blood subgroup in both the patient and control
groups was Group A (48.5% and 44.7%, respectively). Between the
groups, the difference in ABO subgroups was not statistically significant
(p=0.122). Eight patients had erythema nodosum. In 75% of patients
with erythema nodosum, the most common ABO subgroup was Group
A. Eight patients developed relapses. The ABO subgroup was A in five
of the patients who had a relapse. However, the comparison of ABO
subgroups according to both erythema nodosum and relapse status
could not be performed because there were few such cases, and the
data did not satisfy the necessary assumptions for the chi-square test.

Conclusion: In our study, the ABO blood group distributions in both
patient and control groups were similar, and our data did not support
a relationship between IGM and ABO blood groups.
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Oz

Amag: Bu c¢alismada, idiyopatik granilomatéz mastit (IGM)
hastalarinin A, B ve 0 kan gruplari (ABO) kan alt grup dagihminin
genel popllasyondan farkh olup olmadiginin degerlendirilmesi
amaglanmistir.

Yontemler: Temmuz 2021-Ekim 2021 tarihleri arasinda meme
tinitesinde takip edilen ve rutin kontrollere basvuran iGM hastalari
calismaya dabhil edildi.

Bulgular: Bu dénemde 101 IGM hastasi calismaya dahil edildi.
Hastalarin yaslari 21 ile 61 arasinda degisiyordu (ortanca, 33 vyil).
Hem hasta hem de kontrol grubunda en sik goriilen ABO kan alt
grubu Grup A idi (sirasiyla %48,5 ve %44,7). Gruplar arasinda, ABO alt
gruplar arasindaki fark istatistiksel olarak anlamh degildi (p=0,122).
Sekiz hastada eritema nodozum vardi. Eritema nodozumlu hastalarin
%75’inde en sik goriilen ABO alt grubu Grup A idi. Sekiz hastada niiks
gelisti. Nuks gelisen bes hastanin ABO alt grubu A idi. Ancak, hem
eritema nodozum hem de niiks durumuna gore ABO alt gruplarinin
karsilastirilmasi, bu tir vakalarin az olmasi ve verilerin ki-kare testi igin
gerekli varsayimlari karsilamamasi nedeniyle yapilamadi.

Sonug: Calismamizda, hem hasta hem de kontrol gruplarinda ABO
kan grubu dagilimlari benzerdi ve verilerimiz IGM ile ABO kan gruplari
arasinda bir iliski oldugunu desteklemedi.

Anahtar Sézciikler: idiyopatik graniilomatéz mastit, ABO alt gruplari,
etiyoloji
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INTRODUCTION

Idiopathic granulomatous mastitis (IGM) still has mysterious
aspects since its first description in 1972 by Kessler and Wolloch
(1). These mysterious issues are ethnicity, etiopathogenesis that
cannot be exactly explained, and the fact that an appropriate
treatment approach has not yet been fully established (2-4).
Why is IGM more common in some countries, such as Turkiye,
China, and Iran, although ethnicity is a significant factor? There
is limited information on this subject. The possible relationship
between human leukocyte antigens (HLA) classes | and Il, and
IGM was revealed in a study conducted in Turkiye (5). We believe
that the distribution of HLA antigens is associated with IGM and
should be investigated in other countries where IGM is common.
Another important subject is the etiopathogenesis of IGM.
Although some issues about autoimmunity and dysregulation in
the immune system have been emphasized recently in IGM, the
etiopathogenesis has not been exactly explained until now. Recent
studies on the coincidence of extramammary manifestations, like
erythema nodosum and arthritis with rheumatological diseases,
such as Sjogren’s syndrome, support the role of autoimmunity
and immune dysregulation in the etiopathogenesis of IGM (2-4,
6-15).

The relationship between blood group antigens and certain
diseases has been an interesting topic of research for more than
a century. The associations between blood group antigen profiles
and hematologic, cognitive, infectious, malignant, and metabolic
diseases are known (16,17). A, B and 0 blood groups (ABO) antigens
are found as membrane antigens on the erythrocytes’ surfaces,
platelets, vascular epithelial cells, intestinal, cervical, and mammary
gland epithelial cells, as well as in plasma, milk, urine, and feces
(16,17). The possible association of ABO blood groups with the
etiopathogenesis of IGM may be of interest since ABO antigens are
also found on mammary gland epithelial cells.

In this study, our aim was to evaluate whether the ABO subgroup
distribution of patients with IGM was different from the general
population without IGM.

MATERIALS AND METHODS

Patients

The newly diagnosed IGM patients and the patients
histopathologically diagnosed with IGM, were treated and under
follow-up between July 2021 and October 2021, were included in
this cross-sectional study. Another inclusion criterion was that the
patients gave consent to participate in the study. In addition to
routine microscopic examination with hematoxylin and eosin stain,
the Ehrlich-Ziehl-Neelsen stain was used to exclude tuberculosis
in IGM patients. Refusal to participate in the study was the only
exclusion criterion. The patients’ age, parity status, history of
breastfeeding, smoking, use of oral contraceptive pills, period since
their last delivery, diagnosed chronic diseases, and medications
were recorded. Furthermore, the patients’ complaints at the time of
diagnosis, the duration of complaints, physical examination findings,
treatment approaches, and outcomes of treatment were noted.

The IGM patients were classified as patterns A (mass without
inflammation), B (mass with inflammation), C (abscess-like), or

D (mass with ulcer, sinus, or fistula), clinically according to the
classification by Yaghan et al. (18).

During this period, blood groups determined at the Selguk University
Medical Faculty Hospital Blood Bank were taken as the control group.
These blood groups belonged to patients, excluding IGM, donors, or
people who wanted to know their blood group.

Assessment of ABO/Rh Blood Groups

The blood samples were taken from newly diagnosed IGM patients
at the time of diagnosis, and from patients who were either in
remission or still under treatment at the control visit. The DG Gel
ABO/Rh card (Diagnostic Grifols®, Barcelona, Spain) was used for the
determination of. The test was conducted according to catalogue
information and the manufacturer’s recommendations.

This study was approved by Selguk University Local Ethical
Committee (approval number: 2021/345, date: 23.06.2021). The
principles outlined in the Declaration of Helsinki were followed.
Written consent was obtained from all participants.

Statistical Analysis

The GraphPad Prism 9 Software (La Jolla, CA, USA) was used for the
statistical analysis in this study. The frequency and percentage values
were used for the categorical data. There was no numerical data
other than age. The minimum and maximum ages were reported
alongside the median age. The chi-square test and Fisher’s exact
test were used for the comparison of categorical data, depending
on whether they met the necessary assumptions. The p-value <0.05
was considered statistically significant.

RESULTS

A total of 101 of the 185 IGM patients followed up in the Breast
Unit between July 2021 and October 2021 were included in the
study. The patients’ age ranged between 21 and 61 years (median,
33 years). Most of the patients were premenopausal (n=96, 95%).
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Figure 1. The blood subgroups of patients with idiopathic granulomatous
mastitis and control groups.

IGM: Idiopathic granulomatous mastitis, ABO: A, B and 0 blood groups
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There were 97 parous (96%) and 4 nulliparous (4%) patients. Ninety-
seven of the patients had a history of breastfeeding. Twenty-five
patients (24.8%) were using oral contraceptive pills. Furthermore,
seven patients (6.9%) had a history of smoking.

The most common ABO blood subgroup both in the patient and
control groups was Group A (48.5% and 44.7%, respectively). The
chi-square test showed no statistically significant difference between
the patient and control groups from the point of ABO subgroups
[X2 (3)=5.797, p=0.122] (Figure 1; Table 1). Thus, the null hypothesis
was accepted. Eight patients had erythema nodosum (8%). The
distribution of ABO blood subgroups in patients without erythema
nodosum is given in Table 2.

In 75% of patients with erythema nodosum, the most common ABO
subgroup was A, while the most common ABO subgroup in patients
without erythema nodosum was also A (46.2%). However, the
ABO subgroup comparison of patients with and without erythema
nodosum could not be performed statistically, since the necessary
assumptions for the chi-square test were not met.

Eight patients developed relapse. The ABO subgroup distribution of
these patients is in Table 2. The ABO subgroup was A in five of the
patients who had a relapse. Similarly, the ABO subgroup comparison
of patients with and without relapse could not be calculated because
the necessary assumptions for the chi-square test were not met.

DISCUSSION

IGM has remained a mystery since it was first described. The etiology
of IGM has not been exactly explained, and no ideal treatment
approach has been established. However, studies about the role
of the immune system in etiology have been increasing in recent
years (2-4,6-8,10,11). Another important point is ethnicity. Why
is IGM more common in some countries like Turkiye, China, Iran,
South America, and so forth? However, the importance of immune
dysregulation and autoimmunity remains a mystery.

ABO antigens are found on the surface of many cells in the human
body, such as erythrocytes, platelets, vascular epithelial cells, and
intestinal, cervical, and mammary cells. These antigens are also
found in plasma, milk, urine, and feces (16,17). Blood group antigens
have been used to predict the inheritance of diseases that are coded
by genes closely located to the blood group genes on the same
chromosome. Also, the discussions on the relationships of blood
group antigens and antibodies with some diseases are ongoing.
Given all this information, our study aimed to evaluate whether
ABO subgroup distribution of patients with IGM is different from the
general population.

Almost all of the studies showing the relationship between breast
diseases and the ABO subgroup associate these diseases with breast

Table 1. The comparisons of the blood subgroups of patients with idiopathic granulomatous mastitis and control groups

Patient Group Control Groups Statistics
n % n % X? df p-value

ABO subgroups 5.797 3 0.122
A 49 48.5 1119 447
0 27 26.7 821 32.8
B 13 12.9 397 15.9
AB 12 11.9 167 6.7
Rh subgroups 0.239 1 0.625
Positive 92 91.1 2243 89.6
Negative 9 8.9 261 10.4
ABO: A, B and 0 blood groups, df: Degrees of freedom
Table 2. ABO and Rh subgroups according to pattern, erythema nodosum and relapse status

ABO subgroups p-value  Rh groups p-value

A 0 B AB Positive Negative

n, (%) n, (%) n, (%) n, (%)
Pattern 0.860 0.476
Non-complicated A + B, (n=39) 18, (46.2) 10, (25.6) 5,(12.8) 6, (15.4) 37,(94.9) 2,(5.1)
Complicated C + D, (n=62) 31, (50) 17, (27.4) 8,(12.9) 6, (9.7) 55,(88.7)  7,(11.3)
Erythema nodosum * <0.9999
Positive, (n=8) 6, (75) 1, (12.5) 0, (0) 1, (12.5) 8,(8.7) 0, (0)
Negative, (n=93) 43, (46.2) 26, (28) 13, (14) 12, (11.8) 84,(91.3) 9,(100)
Relapse * 0.149
Developed, (n=93) 5, (62.5) 3,(37.5) 0(0) 0, (0) 86,(93.5) 7,(7.5)
Undeveloped, (n=8) 44, (47.3) 24, (37.5) 13, (100) 12, (100) 6, (6.5) 2,(22.2)

*Statistical analysis could not be performed because the necessary assumptions for chi-square tests could not be satisfied.
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cancer (19-22). In their prospective cohort study, Gates et al. (19)
investigated whether there were any relationships between the ABO
subgroups and the known risk factors of breast cancer and survival.
The authors found no association between the ABO subgroups and
risk factors for breast cancer nor between the ABO subgroups and
survival. Another study on this subject was a case-control study
of Flavarjani et al. (20). The authors investigated the relationship
between the ABO subgroups and breast cancer. The distribution of
blood groups of both breast cancer patients and the control group
was similar. Likewise, they found no difference between different
breast cancer types, including invasive ductal carcinoma, medullary
carcinoma, invasive lobular carcinoma, and Paget’s disease. In their
case-control study, Bothou et al. (21) found a relationship between
breast cancer and blood group A, marking it as the first study in
the literature to demonstrate this relationship. The most important
limitation of this study, as emphasized by the authors, was the low
number of both patients and subjects in the control groups. In
another case-control study by Bezek et al. (22), the ABO subgroups
of breast cancer patients and the control group were compared both
genotypically and phenotypically. The authors found no difference.
Similarly, no relationship could be demonstrated between tumor
grade and tumor receptor status and the ABO subgroups.

In our study, we aimed to investigate whether there is a relationship
between IGM and ABO subgroups in the context of the presence of
ABO antigens in mammary epithelial cells. The most common ABO
subgroup in the patients and the controls was subgroup A. There
was no statistical difference between the distribution of ABO blood
groups the patient group and the control group in our study.

Study Limitations

The most important limitation of our study is the small number of
IGM patients with erythema nodosum or relapses, which limits the
ability to perform precise statistical analysis.

CONCLUSION

A biochemical understanding of blood subgroups has enabled us to
comment on their associations with some diseases. To shed light on
the underlying responsible mechanisms, a large series of patients is
needed to clarify the possible relationships between certain blood
subgroup antigens and diseases thought to be associated.

Ethics

Ethics Committee Approval: This study was approved by Selguk
University Local Ethical Committee (approval number: 2021/345, date:
23.06.2021). The principles outlined in the Declaration of Helsinki were
followed.

Informed Consent: Written consent was obtained from all participants.

Footnotes

Authorship Contributions

Surgical and Medical Practices: FT., H.K., E.B., K.G., M.C., Concept: F.T.,
U.A., K.G., Design: H.K., U.A,, E.B., Data Collection or Processing: FT.,
U.A., K.G., M.C., Analysis or Interpretation: H.K., E.B., Literature Search:
H.K., K.G., M.C., Writing: FT., U.A., E.B., M.C.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study received no
financial support.

REFERENCES

1. Kessler E, Wolloch Y. Granulomatous mastitis: a lesion clinically
simulating carcinoma. Am J Clin Pathol. 1972; 58: 642-6.

2. Benson JR, Dumitru D. Idiopathic granulomatous mastitis:
presentation, investigation and management. Future Oncol. 2016;
12:1381-94.

3. YinY, Liu X, Meng Q, Han X, Zhang H, Lv Y. Idiopathic granulomatous
mastitis: etiology, clinical manifestation, diagnosis and treatment. J
Invest Surg. 2022; 35: 709-20.

4. Wolfrum A, Kimmel S, Theuerkauf |, Pelz E, Reinisch M.
Granulomatous mastitis: a therapeutic and diagnostic challenge.
Breast Care (Basel). 2018; 13: 413-8.

5. Koksal H. Human leukocyte antigens class | and Il in patients with
idiopathic granulomatous mastitis. Am J Surg. 2019; 218: 605-8.

6. Koksal H, Vatansev H, Artac H, Kadoglou N. The clinical value of
interleukins-8, -10, and -17 in idiopathic granulomatous mastitis.
Clin Rheumatol. 2020;39:1671-7.

7. Emsen A, Koksal H, Ugaryilmaz H, Kadoglou N, Artag H. The alteration
of lymphocyte subsets in idiopathic granulomatous mastitis. Turk J
Med Sci. 2021; 51: 1905-11.

8. Saydam M, Yilmaz KB, Sahin M, Yanik H, Akinci M, Yilmaz I, et al.
New findings on autoimmune etiology of idiopathic granulomatous
mastitis: serum IL-17, IL-22 and IL-23 levels of patients. J Invest Surg.
2021; 34: 993-7.

9. Koksal H. The clinical utility of autoantibodies in patients with
idiopathic granulomatous mastitis. J Invest Surg. 2022; 35: 325-9.

10. Ucaryilmaz H, Koksal H, Emsen A, Kadoglou N, Dixon JM, Artac H. The
role of regulatory t and b cells in the etiopathogenesis of idiopathic
granulomatous mastitis. Immunol Invest. 2022; 51: 357-67.

11. Ates D, Doner HC, Kurban S, Koksal H. The effect of soluble TREM-
1 in idiopathic granulomatous mastitis. Immunol Invest. 2022; 51:
839-50.

12. Koksal H. What are the new findings with regard to the mysterious
disease idiopathic granulomatous mastitis? Surg Today. 2021; 51:
1158-68.

13. Letourneux C, Diemunsch P, Korganow AS, Akladios CY, Bellocq JP,
Mathelin C. First report of granulomatous mastitis associated with
Sjogren’s syndrome. World J Surg Oncol. 2013; 11: 268.

14. Yazigi G, Trieu BH, Landis M, Parikh JG, Mangal M. Granulomatous
mastitis: a rare case with sjogren’s syndrome and complications.
Cureus. 2019; 11: e5359.

15. Tekin L, Ding Elibol F. Is there any relationship between
granulomatous mastitis and seasons? an analysis of seasonal
frequency, clinical, and radiologic findings. Eur J Breast Health.
2020; 16: 235-43.

16. Reid ME, Bird GW. Associations between human red cell blood group
antigens and disease. Transfus Med Rev. 1990; 4: 47-55.

17. Ewald DR, Sumner SC. Blood type biochemistry and human disease.
Wiley Interdiscip Rev Syst Biol Med. 2016; 8: 517-35.

18. Yaghan R, Hamouri S, Ayoub NM, Yaghan L, Mazahreh T. A Proposal
of a clinically based classification for idiopathic granulomatous
mastitis. Asian Pac J Cancer Prev. 2019; 20: 929-34.

19. Gates MA, Xu M, Chen WY, Kraft P, Hankinson SE, Wolpin BM. ABO
blood group and breast cancer incidence and survival. Int J Cancer.
2012; 130: 2129-37.

20. Flavarjani AH, Hedayatpour B, Bashardoost N, Nourian SM. Study
of the association between blood types and breast cancer among



Turkoglu et al. Mastitis and Blood Groups

Isfahanian women with breast cancer. Adv Biomed Res. 2014; 3: 43. 2022;60:354-60.

21. Bothou A, Tsikouras P, Zervoudis S, Tsatsaris G, Anastasopoulos G,
latrakis G, et al. Blood groups type linked to breast cancer in a Greek
cohort of women - a case control study. J BUON. 2019; 24: 1884-8.

22. Bezek T, Bingulac-Popovic J, Bagatin D, Petlevski R, Juki¢ I. ABO blood
group genotypes in women with breast cancer. Acta Clin Croat.



