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A B S T R A C T   

Introduction: Mammary myofibroblastoma (MFB) is a rare tumour. Its clinical and pathologic characteristics 
have been only sporadically described. A case of epithelioid variant of MFB is reported with the diagnostic tips, 
the differential diagnoses, and a discussion on the possible pathogenesis. 
Presentation of case: A 74 year-old woman presented with a painless nodule in the left breast. Core needle biopsy 
(CNB) revealed a tumour primarily composed of epithelioid cells. Despite epithelioid appearance of the tumour 
cells, ductal/lobular components were absent within the tumour. As cell lineage of the epithelioid cells could not 
be determined with CNB, lumpectomy was performed to obtain definitive diagnosis and, at the same time, to 
remove the lesion. Histologically, the tumour consisted of multiple epithelioid cell nests that were spread over 
fibrous stroma infiltrated with adipose tissue. Spindle cells were also present, but they were fewer than 
epithelioid cell clusters. Occasionally, the tumour cells showed nuclear atypia. It was difficult to determine 
whether this tumour was benign or malignant solely with Hematoxylin-eosin stain. However, with the aid of 
immunohistochemical analyses, we could make a histodiagnosis of epithelioid subtype of myofibroblastoma. 
Discussion: The differential diagnoses of epithelioid MFB include ductal, lobular, metaplastic carcinomas and 
mesenchymal tumours. Comprehensive knowledge of classic and variant MFB is necessary for the correct 
diagnosis. 
Conclusion: Pathologic diagnosis of epithelioid variant of MFB requires careful evaluation of histology and the use 
of a panel of immunohistochemistry. Female phenotype of breast stroma may play a role in the pathogenesis of 
MFB.   

1. Introduction 

Myofibroblastoma (MFB) of the breast was originally described as a 
benign fibroblastic and myofibroblastic tumour [1]. Clinically, it de
velops as a painless slowly growing tumour. MFB is typically depicted as 
a well-defined, solid nodule on imaging [2–12]. Macroscopically, MFB 
presents as a sharply demarcated tumour devoid of capsule [1,6] and, 
histologically, as a tumour composed of spindle cell proliferation. The 
MFB tumour cells usually lack nuclear atypia, necrosis, and mitotic 
figures. However, with the accumulation of MFB cases, variant forms 
have been reported. Some of these may show hypercellularity, non- 
spindle cell appearance, and nuclear atypia. Theses subtypes need 

careful differential diagnoses from other lesions with similar histology. 
We report here a case of an epithelioid variant of MFB, which 

required careful histological examination and use of panels of immu
nostaining to obtain the correct histodiagnosis. Diagnostic pitfalls, dif
ferential diagnoses, useful tips for the accurate pathologic diagnosis, and 
possible histogenesis of MFB are discussed with a review of pertinent 
literature. 

This report is in line with the SCARE/PROCESS criteria [13,14]. 

2. Presentation of case 

A 74-year-old Japanese woman had been followed for a nodule in the 
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upper outer quadrant of the left breast, which grew gradually over five 
years. Initially, the tumour was discovered incidentally with patient's 
selfpalpation. At the first visit to our hospital, imaging studies suggested 
mammary hamartoma. Fine needle aspiration cytology was negative. 
Thereafter, she had been under close observation as an outpatient. 
Although thought as clinically benign, we were warned by the slow but 
steady growth of the tumour. The latest re-taken mammography 
demonstrated a dense, round to oval solid nodule with clearly defined 
border in the upper lateral quadrant (Fig. 1A, B). Ultrasound revealed a 
27 × 24 × 11 mm-sized tumour composed of mixed hyperechoic and 
hypoechoic regions (Fig. 2). Her past history included diverticulitis of 
the rectum with perforation. She had no drug, smoking, alcohol history. 
Her physical figure was small (137 cm, 39 kg, BMI 20.8 kg/m2). Her 

family history was not remarkable. There were no cases of breast cancer 
or ovarian cancer in her relatives. 

Histology of the core needle biopsy (CNB) performed in the Nagoya 
Memorial Hospital revealed a tumour composed of epithelioid cells 
(Fig. 3). The tumour cells formed multiple nests, which diffusely grew in 
an adipo-fibrous stroma. However, stromal reaction was absent. Nuclear 
atypia was subtle and mitotic figures were sparse. Ki-67 (MIB-1) positive 
cells were less than one per high power field (not shown). These findings 
indicated that this tumour was likely benign. Mammary lobules or ducts 
were not observed within the tumour. Immunohistochemically, these 
tumour cells were negative for cytokeratin (CK) AE1/AE3, CK7, 
α-smooth muscle actin (SMA), p63, CD10, CD117, and synaptophysin. 
Vimentin (+) and S-100 were positive. Oestrogen receptor (ER) was 
positive, but progesterone receptor and HER-2 were negative (not 
shown). These findings suggested that, despite its epithelioid appear
ance, these tumour cells were not of mammary epithelial origin. This 
tumour was presumed to be benign, but its exact histodiagnosis could 
not be determined with certainty. 

Lumpectomy under general anaesthesia was carried out in the 
Nagoya Memorial Hospital to obtain specific histological diagnosis and, 
at the same time, to extirpate the lesion. The excised nodule was well 
defined and measured 22 × 12 mm in size. Its cut section was solid and 
whitish (not shown). In low power view, the tumour was composed of 
multiple cell nests spread over fibrous stroma associated with fat infil
tration. There were no foci of haemorrhage, necrosis, or calcification 
(Fig. 4A). Most of the tumour nests consisted of epithelioid cell clusters 
(Fig. 4B). However, spindle cell nests were also observed occasionally 
(Fig. 4C). The number of spindle cell nests was less than 20 % of the all 
tumour cell clusters. The nuclei of both types of the tumour cells were 
oval to round, and the nucleoli were inconspicuous. Mitotic figures were 
scanty and hyperchromasia was absent. However, some of the epithe
lioid tumour cells had large, pleomorphic nuclei with prominent 
nucleoli, though they were rare (Fig. 4D). There were no ductal 
epithelial cells or myoepithelial cells within the tumour. The patient has 
been unremarkable after the operation. 

The immunohistochemical profiles were essentially the same as the 
CNB specimens. These results were largely compatible with previous 
reports of the immunophenotype of MFB [3,5,7,11,12,15–19]. 

While nuclear atypia was seen in some part of the tumour, this 
tumour lacked haemorrhage, tumour necrosis, increased mitotic counts, 
and vascular/capsular invasion. Although spindle cells were seen in 
some part of the tumour, majority of the tumour cells showed epithelioid 
appearance. These findings supported a histodiagnosis of epithelial 
variant of MFB. 

3. Discussion 

MFB was first descried as a benign neoplasm of mesenchymal origin, 
which is composed of mixed proliferation of myofibroblasts, collagen 
fibres, and adipocytes [1]. The immunohistochemical markers utilized 
in the diagnosis of MFB are CD34, desmin, vimentin, α-SMA, ER, and bcl- 
2 [3,5,7,11,12,15–20]. CD34 and vimentin are often positive, and other 
antibodies become sometimes stained positive to variable degrees. The 
epithelial markers are always negative. These antibodies are useful for 
the histodiagnosis of MFB. 

The differential diagnoses of breast MFB include other spindle cell 
tumours such as pseudo-angiomatous stromal hyperplasia (PASH), 
fibromatosis, nodular fasciitis (NF), solitary fibrous tumour (SFT), 
spindle cell lipoma, leiomyoma, and metaplastic spindle cell carcinoma 
[21]. Inflammatory myofibroblastic tumour (IMT) should also be raised 
as a differential diagnosis [22]. Of these, PASH and IMT are both 
myofibroblastic tumours macroscopically appears as a sharply defined, 
non-encapsulated mass as MFB. Histologically, PASH is composed of a 
myofibroblastic proliferation associated with epithelial components. 
Typically, the background stroma has characteristic anastomosing slit- 
like spaces, which is a helpful finding for the differential diagnosis 

Fig. 1. Mammography of the breast. Note that homogeneously dense nodule 
with clearly defined contour. This image obviously suggests a benign tumour. 
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[23]. IMT is a myofibroblast tumour that usually arises from visceral/ 
soft tissue in the paediatric and young cases. IMT of the breast is very 
rare, but it should be reminded as a differential diagnosis. As the name 
implies, abundant inflammatory cells, the majority of which are plasma 
cells, are present within the lesion. 

Fibromatosis, NF, and SFT comprise fibroblasts/myofibroblasts 
growth. Fibromatosis shows an infiltrative proliferation of fibroblasts/ 
myofibroblasts. Compared with MFB, fibromatosis is poorly demar
cated, and histologically less cellular and rich in collagen-fibres. NF of 
the breast is very rare. The fibroblasts/myofibroblasts proliferation in 
the NF occurs as randomly fascicular manner, and lymphocytes and 
plasma cells are often associated within the lesion [24]. SFT is charac
terized with sclerotic growth of fibroblasts/myofibroblasts and shows 
immunohistochemical profiles similar to MFB (CD34 and vimentin 
positive). Stag-horn shaped vessels with peri-vascular hyalinization are 
often seen within the fascicular growth of myofibroblasts. These findings 
are rarely seen in MFB. SFT with fat formation is reported [25], which 

histologically mimics spindle cell lipoma and lipomatous MFB. Spindle 
cell lipoma consists largely of mature adipocytes and occasional inter
spersing bland spindle cells. Proliferation of adipocytes is the major 
constituent of the tumour and spindle cells with collagen bundles run 
across the lipoma as minor element. This helps to delineate MFB. Leio
myoma shows proliferation of spindle cells as intersecting fascicles, and 
the spindle cells have ample eosinophilic cytoplasm. 

Metaplastic spindle cell carcinoma exhibits high-grade nuclear aty
pia and epithelial markers are positive. Furthermore, GATA binding 
protein 3 (GATA-3) is expressed significantly higher in metaplastic 
spindle cell carcinoma compared with other spindle cell lesions [26], 
which may be useful for the differential diagnosis. 

As the number of reported cases of MFB has been accumulated, 
histological subtypes of MFB such as cellular [6,19], infiltrating [7], 
collagenized/fibrous [5,7,27], lipomatous [5,7,27], myxoid 
[6,8,9,11,28], deciduoid-like [7], and palisaded variant [2] have been 
reported. 

Of these, the diagnosis of the epithelioid variant requires careful 
examination. Epithelioid variant of MFB often shows variable degrees of 
nuclear atypia [6,7] as seen in our case (Fig. 2D). Bi- and multi- 
nucleated tumour cells are also seen [6,8]. These findings may be mis- 
interpreted as carcinoma. Despite nuclear atypia, close examination 
would demonstrate that hyperchromasia, higher mitotic count, coarsely 
condensed chromatins, conspicuous nucleoli, invasion (stromal reac
tion), and necrosis are not observed. In addition, the epithelioid variant 
of MFB may mimic invasive lobular carcinoma, especially when the 
tumour cells are associated with nuclear atypia [7,21,30]. The epithe
lioid subtype of MFB is defined that the more than half of the tumour 
cells appear as epithelioid cells [7]. Spindle cells may be present 
somewhere within the lesion, though the amount of spindle cells might 
be small. When spindle cells are identified, ILC may be an unlikely 
diagnosis. Immunostaining of epithelial markers also helps to differen
tiate ILC from epithelioid MFB. 

Another subtype of MFB, the lipomatous variant, is associated with 
wide-spread fat infiltration across the lesion, which may imitate fatty 
invasion [5,15,27]. Among the various variants of MFB, WT1 cyto
plasmic immunostaining is restricted to the epithelioid subtype [31], 
and is a useful marker for the diagnosis. 

Fig. 2. Ultrasonography of the breast. A 27 × 24 × 11 mm-sized oval tumour was depicted. The tumour was composed of mixed hypoechoic and hyper
echoic regions. 

Fig. 3. Histology of the core needle biopsy. Note proliferation of epithelioid 
cells as multiple foci (Hematoxylin-eosin [HE] stain, ×100). 
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Although MFB was first described as a benign tumour of mammary 
stromal origin [1], its histogenesis of MFB is not clearly elucidated. MFB 
is believed to arise from myofibroblasts, but the pathologic mechanism 
that leads to neoplastic proliferation of myofibroblasts remains unclear. 

MFB is an unusual breast tumour in that it arises in almost equally 
both sexes. In fact, in the first report of MFB, 11 among 16 cases (68.8 %) 
were men [1]. Subsequently, male cases have been reported 
[2–5,9–11,16,18,19,32–34]. This is in contrast to mammary carci
nomas, in which women are affected far more frequently than men. 
Interestingly, male cases of MFB are often associated with gynaeco
mastia [1,3,4,11], which suggests that change of male breast stroma to 
female characteristics may play an important role in the development of 
MFB. Immunohistochemical analyses in the male breast have shown 
that, in case of gynaecomastia, peri-ductal connective stromal cells are 
highly positive for CD34 (93.8 %). On the other hand, in the male breast 
carcinoma, CD34 staining of peri-ductal stromal cells was seen only in 
8.3 % [35]. In the female breast, interlobular stromal cells are CD34+
[36]. This suggests that the conversion of male breast connective stro
mal cells to CD34-positive phenotype may be the initial step of the 
histogenesis of MFB. 

The prognosis of MFB is generally favourable, so lumpectomy with 
enough resection margins is the treatment of choice. To achieve proper 
management of MFB, it is essential to correctly recognize its benignity. 
In the typical MFB, in which the tumour is composed of bland spindle 

cells, it would be straightforward to recognize the lesion as benign with 
careful histological observation. In case of epithelioid variant, epithe
lioid appearance of the MFB cells may be confusing with carcinomas 
including ILC, especially when associated with nuclear atypia. Lipo
matous subtype may mimic fat invasion. However, meticulous obser
vation and immunohistochemical analyses would help to make a 
diagnosis of MFB. 

4. Conclusion 

A case of epithelioid variant of breast MFB is reported. Detailed 
descriptions of histological findings, confusing pitfalls in the histodiag
nosis, the use of panels of immunohistochemistry, differential diagnoses 
are presented, and possible pathogenesis of MFB are discussed with a 
review of pertinent literature. Awareness of various forms of MFB sub
types and meticulous histopathological observation are useful for the 
correct diagnosis and proper management of the patient. A review of the 
possible pathogenesis may be informative in the understanding of MFB. 
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Fig. 4. A Low-power view of the resected tumour. Note that abundant fat infiltration into the tumour is present (HE stain, ×40). B Tumour nests composed of 
epithelioid cells. Note that tumour cells with nuclear atypia proliferate as multiple nests. Also note that adipose tissue is located very adjacent to the tumour (HE 
stain, ×200). C Cluster of spindle cells. Note that monotonous spindle cells proliferate in a randomly oriented manner (HE stain, ×200). D Nuclear atypia was 
occasionally observed in the epithelioid tumour cell nests. Note a bizarre nucleus with large nucleolus (arrowhead) (HE stain, ×400). 
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[18] A. Gocht, H.C. Bösmüller, R. Bässler, F.A. Tavassoli, F. Moinfar, D. Katenkamp, 
K. Schirrmacher, P. Lüders, W. Saeger, Breast tumours with myofibroblastic 
differentiation: clinico-pathological observations in myofibroblastoma and 
myofibrosarcoma, Pathol. Res. Pract. 195 (1999) 1–10, https://doi.org/10.1016/ 
S0344-0338(99)80087-9. 

[19] F.C. Schmitt, A.C. Mera, Fine needle aspiration cytology presentation of a cellular 
variant of breast myofibroblastoma: report of a case with immunohistochemical 
studies. Report of a case with immunohistochemical studies, Acta Cytol. 42 (1998) 
721–724, https://doi.org/10.1159/000331833. 

[20] M. Fukunaga, S. Ushigome, Myofibroblastoma of the breast with diverse 
differentiations, Arch. Pathol. Lab. Med 121 (1997) 599–603. 

[21] M. Yan, P. Bomeisl, H. Gilmore, L. Sieck, Z. Kuchta, A. Harbhajanka, 
Clinicopathological and radiological characterization of myofibroblastoma of 
breast: a single institutional case review, Ann. Diagn. Pathol. 48 (2020), 151591, 
https://doi.org/10.1016/j.anndiagpath.2020.151591. 

[22] M. Haj, M. Weiss, N. Loberant, I. Cohen, Inflammatory pseudotumor of the breast: 
case report and literature review, Breast J. 9 (2003) 423–425, https://doi.org/ 
10.1046/j.1524-4741.2003.09516.x. 

[23] S. Badve, J.P. Sloane, Pseudoangiomatous hyperplasia of male breast, 
Histopathology 26 (1995) 463–466, https://doi.org/10.1111/j.1365-2559.1995. 
tb00255.x. 

[24] T. Sakuma, K. Matsuo, S. Koike, K. Tagami, Fine needle aspiration cytology of 
nodular fasciitis of the breast, Diagn. Cytopathol. 43 (2015) 222–229, https://doi. 
org/10.1002/dc.23176. 

[25] M. Takeda, K. Kojima, Y. Taniguchi, H.E. Yoon, A. Matsumura, C. Ohbayashi, 
T. Kasai, Fat-forming variant of solitary fibrous tumor of the pleura, mimicking 
spindle cell lipoma, Pathol. Int. 69 (2019) 309–311, https://doi.org/10.1111/ 
pin.12787. 

[26] C. Jin, S. Hacking, S. Sajjan, S. Kamanda, T. Bhuiya, M. Nasim, GATA binding 
protein 3 (GATA3) as a marker for metaplastic spindle cell carcinoma of the breast, 
Pathol. Res. Pract. 221 (2021), 153413, https://doi.org/10.1016/j. 
prp.2021.153413. 

[27] J. Baxendine-Jones, L.J. Baldwin, A.C. Bateman, J.M. Theaker, Predominant fatty 
variant of myofibroblastoma of breast, J. Clin. Pathol. 54 (2001) 568–569, https:// 
doi.org/10.1136/jcp.54.7.568. 

[28] Q.Y. Jing, L. Liu, B. Zhong, L.H. Zhu, Z.Y. Chen, W. Liu, Y.N. Wei, B. Wei, 
Mammary epithelioid myofibroblastoma mimicking invasive carcinoma: case 
report and literature review, Int. J. Clin. Exp. Pathol. 10 (2017) 10640–10646. 

[30] M.A. Arafah, P.S. Ginter, T.M. D'Alfonso, S.A. Hoda, Epithelioid mammary 
myofibroblastoma mimicking invasive lobular carcinoma, Int. J. Surg. Pathol. 23 
(2015) 284–288, https://doi.org/10.1177/1066896915577990. 

[31] G. Magro, F. Longo, L. Salvatorelli, G.M. Vecchio, R. Parenti, Wilms' tumor protein 
(WT1) in mammary myofibroblastoma: an immunohistochemical study, Acta 
Histochem. 116 (2014) 905–910, https://doi.org/10.1016/j.acthis.2014.03.001. 

[32] H. Deligeorgi-Politi, T. Kontozoglou, M. Joseph, S. Hearn, Myofibroblastoma of the 
breast: cytologic, histologic, immunohistochemical, and ultrastructural findings in 
two cases with differing cellularity, Breast J. 3 (1997) 365–371, https://doi.org/ 
10.1111/j.1524-4741.1997.tb00195.x. 

[33] A. Patel, S.A. Hoda, A.J. Swistel, Mammary myofibroblastoma in a male: a classic 
case, Breast J. 27 (2021) 181–182, https://doi.org/10.1111/tbj.14163, 7. 

[34] M.F. Zahid, I. Zafar, N.U. Din, A. Ahmed, S. Fatima, N. Kayani, Mammary 
myofibroblastoma: a clinico-pathologic study of six cases, Breast Dis. 35 (2015) 
143–148, https://doi.org/10.3233/BD-140394. 

[35] H. Kalekou, I. Kostopoulos, S. Milias, C.S. Papadimitriou, Comparative study of 
CD34, α-SMA and h-caldesmon expression in the stroma of gynaecomastia and 
male breast carcinoma, Histopathology 47 (2005) 74–81, https://doi.org/ 
10.1111/j.1365-2559.2005.02171.x. 

[36] H. Chauhan, A. Abraham, J.R.A. Phillips, J.H. Pringle, R.A. Walker, J.L. Jones, 
There is more than one kind of myofibroblast: analysis of CD34 expression in 
benign, in situ, and invasive breast lesions, J. Clin. Pathol. 56 (2003) 271–276, 
https://doi.org/10.1136/jcp.56.4.271. 

T. Inaishi et al.                                                                                                                                                                                                                                  

https://doi.org/10.1097/00000478-198707000-00001
https://doi.org/10.1111/pin.13106
http://refhub.elsevier.com/S2210-2612(22)00628-9/rf202207020407374419
http://refhub.elsevier.com/S2210-2612(22)00628-9/rf202207020407374419
http://refhub.elsevier.com/S2210-2612(22)00628-9/rf202207020407374419
https://doi.org/10.1111/j.1075-122X.2004.21330.x
https://doi.org/10.1111/j.1075-122X.2004.21330.x
https://doi.org/10.1007/s004280000297
https://doi.org/10.5858/132.11.1813
https://doi.org/10.5858/132.11.1813
https://doi.org/10.1097/PAS.0b013e31819e642a
https://doi.org/10.1097/PAS.0b013e31819e642a
https://doi.org/10.1111/j.1524-4741.2011.01172.x
https://doi.org/10.1111/j.1524-4741.2011.01172.x
https://doi.org/10.1016/j.prp.2013.04.008
https://doi.org/10.1016/j.prp.2013.04.008
https://doi.org/10.1016/j.ijscr.2011.02.006
https://doi.org/10.1016/j.ijscr.2011.02.006
https://doi.org/10.1177/106689690100900413
https://doi.org/10.1177/106689690100900413
https://doi.org/10.3233/BD-130347
https://doi.org/10.3233/BD-130347
https://doi.org/10.1016/j.ijsu.2020.10.034
https://doi.org/10.1016/j.ijsu.2020.10.034
https://doi.org/10.1016/j.ijsu.2018.10.031
https://doi.org/10.1016/j.anndiagpath.2010.07.004
https://doi.org/10.1016/j.anndiagpath.2010.07.004
https://doi.org/10.1002/dc.24599
https://doi.org/10.1002/dc.23538
https://doi.org/10.1016/S0344-0338(99)80087-9
https://doi.org/10.1016/S0344-0338(99)80087-9
https://doi.org/10.1159/000331833
http://refhub.elsevier.com/S2210-2612(22)00628-9/rf202207020407189631
http://refhub.elsevier.com/S2210-2612(22)00628-9/rf202207020407189631
https://doi.org/10.1016/j.anndiagpath.2020.151591
https://doi.org/10.1046/j.1524-4741.2003.09516.x
https://doi.org/10.1046/j.1524-4741.2003.09516.x
https://doi.org/10.1111/j.1365-2559.1995.tb00255.x
https://doi.org/10.1111/j.1365-2559.1995.tb00255.x
https://doi.org/10.1002/dc.23176
https://doi.org/10.1002/dc.23176
https://doi.org/10.1111/pin.12787
https://doi.org/10.1111/pin.12787
https://doi.org/10.1016/j.prp.2021.153413
https://doi.org/10.1016/j.prp.2021.153413
https://doi.org/10.1136/jcp.54.7.568
https://doi.org/10.1136/jcp.54.7.568
http://refhub.elsevier.com/S2210-2612(22)00628-9/rf202207020407096658
http://refhub.elsevier.com/S2210-2612(22)00628-9/rf202207020407096658
http://refhub.elsevier.com/S2210-2612(22)00628-9/rf202207020407096658
https://doi.org/10.1177/1066896915577990
https://doi.org/10.1016/j.acthis.2014.03.001
https://doi.org/10.1111/j.1524-4741.1997.tb00195.x
https://doi.org/10.1111/j.1524-4741.1997.tb00195.x
https://doi.org/10.1111/tbj.14163
https://doi.org/10.3233/BD-140394
https://doi.org/10.1111/j.1365-2559.2005.02171.x
https://doi.org/10.1111/j.1365-2559.2005.02171.x
https://doi.org/10.1136/jcp.56.4.271

	Epithelioid myofibroblastoma of the breast: A case report and review of the literature
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Funding
	Ethical approval
	Consent
	Registration of research studies
	Guarantor
	Provenance and peer review
	CRediT authorship contribution statement
	Declaration of competing interest
	References


