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Adenomyoepitheliomas of the Breast Frequently Harbor
Recurrent Hotspot Mutations in PIK3-AKT Pathway-related
Genes and a Subset Show Genetic Similarity to Salivary
Gland Epithelial-Myoepithelial Carcinoma
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Epithelial-Myoepithelial Carcinoma:

‘ Epithelial Myoepithelial Carcinoma(n = 39) \

Ex Pleomorphic Adenoma, PA De Novo (n = 8)
(n=31) No morph. evidence of PA;

intact PLAGI and HMGAZ
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(n = 10; including one (n=9; all cases with HRAS mutations (8/23 35%)
case without morph. evidence of ]
morphologic PA)
evidence of PA)

-
Morphologic evidence of PA, but |

normal PLAG1 and HMGA2 (n=12)




MATERIALS AND METHODS

» 19 cases of breast-AME from 1990 to
2018:

» A tumor was referred to as "malignant
AME” if the tumor exhibited overgrowth of
epithelial or myoepithelial component,
severe cytologic atypia, infiltrative growth

pattern, increased mitotic activity (> 3/10
HPF) or necrosis.



» Immunohistochemistry

estrogen receptor (ER)

»Fluorescence In Situ Hybridization
PLAG1 and HMGAZ2 rearrangements

» Targeted Next-Generation Sequencing



RESULTS

TABLE 1. Clinical and Histologic Features of 19 Cases of Breast Adenomyoepitheliomas

Age Size Category (Benign/ Follow-up Dominant Myoepithelial Cytologic Me taplasia/ ER
Case# (v) Laterality (cm) Malignant) (mo) Recurrence  Architecture Cells Mitosis  Atypia  Necrosis  Associated Findings Expression
] B3 L (0.8 Benign Tubular Clear 1/10 Mild Pos
HPF
47 24 1.2 Benien 107 Mo Tubular Clear (110 Mild Muanous Pos

»All patients were female with a median age of 65 years (range, 33 to
+ 83Yy).

~ »The tumor size varied from 0.6 to 2.5 cm.
. »0Of the 19 cases selected, 12 were classified as benign, and 7
s malignant.
o »All 12 benign cases were ER positive, whereas 4 of 7 malignant
*  cases were ER negative.
~ »Adequate follow-up was available for 8 patients with a median of 52 *
. months (range, 8 to 107 mo).
14 43 K 0.6 Bemgn Pamllary Clear, 10 Muld Pos
epithehioid HPF
15 12 R 0.9 Benign 104 No Spmndle Spindled 10 Mild Pos
HPF
16 T8 R 1.6 Mahlgnant Tubular Clear 410 Severe Neg
HPFF
17 B0 R 1.0 Benign 69 No Tubular spmdled, 1/10 Moderate Squamous Pos
epithehod HPF
18 67 L (.8 Bemign Papllary Epithelioad 010 Muld Collagenous Pos
HPF spherulosis
19 65 K 1.0 Mahgnant (metaplastic 12 Chest wall, Spmndle Spindled 10/10 Severe Neg

CATCIN OMmA) nb HPF
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FIGURE 1. Adenomyoepitheliomas with dominant tubular (A), papillary (B), lobulated (C—solid nested proliferation of my-
oepithelial cells obliterating the glandular luminal component) and spindle (D) architectural patterns.
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another case with mucinous

note the pink basement membrane like material encircled by

FIGURE 2. A case of adenomyoepithelioma (A) showing extensive squamous metaplasia (arrow);
a case with associated collageneous spherulosis (C),

metaplasia (B);
myoepithelial cells; a case with prominent hyalinized stroma (D).
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FIGURE 3. Malignant transformation in adenomyoepithelioma—a case with overgrowth of myoepithelial component (A); clear
myoepithelial cells show severe cytologic atypia with vesicular nuclei, prominent eosinophilic nucleoli and increased mitotic activity
(arrows-mitotic figure) (B); a case with areas of necrosis (arrow-mitotic figure) (C); a case with associated adenoid cystic carcinoma

(D), note the basaloid cells encircling the basement membrane like material.
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FIGURE 4. Case #13 with dominant spindle pattern, showing HMGAZ gene rearrangement on FISH with corresponding hema-
toxylin and eosin—stained sections, low (A) and higher magnification (B). Note the cells (arrow) with orange and green break apart
signals (C). Case #15 with hematoxylin and eosin—stained sections, low (D) and higher magnification (E) and corresponding
HMGAZ FISH showing break apart signals (F).
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FIGURE 5. The allelic frequencies of individual mutations and the relationship between the mutation type, histologic grading, FISH
positivity, and ER positivity.



DISCUSSION

» Taken together, these results suggest that PIK3CA and
AKT1 mutations function as driver mutations for a major
subset of AME, and HRAS mutation is possibly

iInstrumental in acquisition of an ER negative aggressive
phenotype.

» Noteworthy is the finding that APC mutations were seen
in 2 cases without PIK3CA or AKT1 mutations, and both
the cases were malignant AMEs. Somatic mutations of

APC have been reported in up to 18% of breast cancer
patients.



» Our finding of HMGAZ2 rearrangements in a small subset
(13%) of AMEs lends credence to a potential
genotypicphenotypic relationship between AMEs and
salivary gland EMCs, an idea further supported by the
shared presence of HRAS mutations in both lesions.

» Our study, however, failed to detect PLAG1 alterations in
AMEs, which on the contrary have been identified in a
quarter of EMC cases.

» Similarly, we identified PIK3CA mutation in a large
proportion of AMEs, which was reported to be rare in
EMCs by El Hallani et al.



» Limitations:

a)

b)

Without adequate clinical follow-up, we are unable to
determine whether the mutational status of our AME
cases had any prognostic significance.

Our case series also suffered from having a limited
number of ER-negative cases.

Also, without an evaluation of concurrent
nonneoplastic tissue.



conclusion

» We confirmed that PIK3CA and AKT1 mutations are
mutually exclusive and HRAS mutations co-occur with
PIK3CA mutations in ER-negative AME displaying
clinically aggressive behavior.

» We report the presence of HMGAZ2 alterations in 2 of 16
evaluable AME cases, supporting their relationship with
EMC of salivary glands in at least a subset of cases.



» Our results suggest that PIK3CA, AKT1
and HRAS may serve as potential

actionable targets in clinically aggressive
AMEs.
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