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Screened data bases:

Pubmed 2007 - 2024, ASCO 2010 — 2024, SABCS 2010 — 2024, Cochrane Data Base (2024)

Screened Guidelines:
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Paluch-Shimon S, Cardoso F, Partridge AH, et al. ESO-ESMO fifth international consensus guidelines for breast cancer in young women
(BCY5). Ann Oncol 2022;33:1097-1118.
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Ann Oncol. 2020;31(12):1623-1649. doi:10.1016/j.annonc.2020.09.010

https://www.esmo.org/guidelines/breast-cancer

ASCO (American Association of Clinical Oncology, Practice Guidelines) http://www.asco.org
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Content — Specific Situations

Frail, elderly patients
- Geriatric assessment
Male patients
Inflammatory breast cancer (IBC, cT4d)
Axillary metastases in occult breast cancer (ax. CUP)
Paget’s disease
Malignant and Boderline Phylloides-Tumor
Sarcoma, Angiosarcoma
Metaplastisc breast cancer



Treatment for Elderly Patients
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. - In general, treatment recommendations are the same as forthe
Yermen 202518 “younger patients”, taking into account different biological, physical,

psychological and treatment-related factors and the geriatric
assessment (GA).

- Treatment options and recommendations are based on an assessment
of the patient's physical condition, vulnerability, frailty, life expectancy
and individual goals, and not just on age.

- ltis integrated into a collaborative decision-making process, taking into
account the values and goals of the individual patient.

www.ago-online.de
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Statement: Treatment according to standard
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Statement: Surgery similar to ,younger” age
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Statement: Endocrine treatment (endocrine resp.)
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Statement: Radiotherapy
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Treatment for Frail Patients

(Life Expectancy < 5 yrs., Substantial Comorbidities)

. Oxford
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Vesn 202518~ w - Qptions extrapolated from trials in elderly:
= No breast surgery to prolong life 2b C +
(consider endocrine therapy)
Breast surgery for local control 1a? A +
No axillary clearing for cNO 2b B +
Endocrine therapy (HR+) 1a A +
Endocrine therapy alone (without surgery/radiotherapy at first diagnosis) 2b B +
No endocrine adj. therapy after BCS and radiotherapy 1b A +
No radiotherapy for pT1, pNO, RO, ER / PR positive, HER2-negative, 1a B +
endocrine adj. therapy
wage-oniine de No radiotherapy for pT2-3, ER /PR positive, HER2- negative, endocrine adj. 2b B +/-

therapy
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Statement: Reduced standard treatment

Statement: No breast surgery (consider endocrine options)
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Statement: Hypofractionated radiotherapy
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(ELIOT): a randomised controlled equivalence trial. Lancet Oncol. 2013 Dec;14(13):1269-77.

3. Ortholan C, et al. Long-term results of adjuvant hypofractionated radiotherapy for breast cancer in elderly patients. Int J Radiat Oncol
Biol Phys. 2005 Jan 1;61(1):154-62.
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Statement: No chemotherapy > 70 years and negative risk benefit analysis

1. Du XL, Jones DV, Zhang D. Effectiveness of adjuvant chemotherapy for node-positive operable breast cancer in older women. J
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Geriatric Assessment
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Links to current frailty scales:

©AGOe. V. . . . I S
i der BGGG o V. = Ability to tolerate treatment varies greatly (,functional reserve®) : ,"‘*ﬁ‘:"
in der DKG e.V. = Comprehensive geriatric assessment describes a multidisciplinary evaluation
ClidelneslFreast of independent predictors of morbidity & mortality for older individuals (CGA)

= Physical, mental, and psycho-social health
= Basic activities of daily living (dressing, bathing, meal preparation, medication management, etc.)
= Living arrangements, social network, access to support services

= General assessment tools:
= Charlson Comorbidity Index (CCl, widely used; good predictor over a 10-year period)
= 12 prognostic indicators to estimate 4-year mortality risk
= Short screening tests (more qualitative evaluation)
= |ADL (IADL = The Lawton Instrumental Activities of Daily Living Scale with 8 domains of
function, that are measured)
= G8 (Age plus Malnutrition Assessment, MNA)
=  Geriatric Prognostic Index (GPI), 3 parameters in oncological patients (food intake in the
www.ago-online.de last 3 months, >3 prescribed drugs, moblity and autonomy)
= Timed-up-and-go-test
=  Frailty Index (Fl), Carolina Frailty Index (CFl)

Jung C, Bruno RR, Wernly B et al. Frailty as a Prognostic Indicator in Intensive Care. Dtsch Arztebl Int. 2020 Oct 2;117(40):668-673.
van Walree IC, Scheepers E, van Huis-Tanja L et al. A systematic review on the association of the G8 with geriatric assessment,
prognosis and course of treatment in older patients with cancer. J Geriatr Oncol. 2019 Nov;10(6):847-858.

Williams GR, Deal AM, Sanoff HK et al. Frailty and health-related quality of life in older women with breast cancer. Support Care
Cancer. 2019 Jul;27(7):2693-2698.

Overcash J. Comprehensive Geriatric Assessment: Interprofessional Team Recommendations for Older Adult Women With Breast
Cancer. Clinical journal of oncology nursing 2018;22(3):304-15.

van Abbema D, van Vuuren A, van den Berkmortel F et al. Functional status decline in older patients with breast and colorectal
cancer after cancer treatment: A prospective cohort study. J Geriatr Oncol. 2017 May;8(3):176-184.

Martinez-Tapia C, Canoui-Poitrine F, Bastuji-Garin S et al. Optimizing the G8 Screening Tool for Older Patients With Cancer: Diagnostic
Performance and Validation of a Six-ltem Version. Oncologist. 2016 Feb;21(2):188-95.

Aaldriks AA, Maartense E, Nortier HJ, et al. Prognostic factors for the feasibility of chemotherapy and the Geriatric Prognostic Index
(GPI) as risk profile for mortality before chemotherapy in the elderly. Acta Oncol. 2016 Jan;55(1):15-23.

Wildes TM et al. Geriatric assessment is associated with completion of chemotherapy, toxicity, and survival in older adults with
cancer. J Geriatr Oncol. 2013;4(3):227-34.
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Biganzoli L, Wildiers H, Oakman C et al. Management of elderly patients with breast cancer: updated recommendations of the
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Male Breast Cancer*: Diagnostic
Work-Up and Loco-Regional Therapy
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Guidelnes Breast = Diagnostic work-up as in women 4 C +
ReES0.20200E Ultrasound 2b B ++
Mammography 3b C +
= Standard-surgery: Mastectomy 4 C ¥ ¥
BCS is an option (tumor / breast relation) 4 C HF
Sentinel-node excision (SLNE) 2a B +
In occult breast cancer 2b B +
= Radiotherapy as in women 2a C +
(consider tumor / breast relation!)
_ = Genetic counseling (see genetics chapter) 2b B ++
www.ago-online.de
= Screening for 2" malignancies according to guidelines GCP ++

* Treatment in certified breast cancer centers recommended; ** Participation in register study recommended

International registry

1.

Cardoso F, Bartlett JMS, Slaets L et al. Characterization of male breast cancer: results of the EORTC 10085/TBCRC/BIG/NABCG
International Male Breast Cancer Program. Ann Oncol 2018;29(2):405-17.

Doebar SC, Slaets L, Cardoso F et al. Male breast cancer precursor lesions: analysis of the EORTC 10085/TBCRC/BIG/NABCG
International Male Breast Cancer Program. Mod Pathol 2017;30(4):509-18.

Vermeulen MA, Slaets L, Cardoso F et al. Pathological characterisation of male breast cancer: Results of the EORTC
10085/TBCRC/BIG/NABCG International Male Breast Cancer Program. Eur J Cancer 2017;82:219-27.

General
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Gucalp A, Traina TA, Eisner JR, et al. Male breast cancer: a disease distinct from female breast cancer. Breast Cancer Res Treat 2018.
Fentiman IS. Unmet needs of men with breast cancer. Eur J Surg Oncol 2018;44(8):1123-26.

Vetto J et al. Accurate and cost-effective evaluation of breast masses in males. Am J Surg 1998 175: 3831.

Giordano SH. Breast Cancer in Men. N Engl ] Med 2018;378(24):2311-20.

Kanakis GA, Jorgensen N, Goulis DG. Breast Cancer in Men. N Engl ] Med 2018;379(14):1385.

Liu N, Johnson KJ, Ma CX. Male Breast Cancer: An Updated Surveillance, Epidemiology, and End Results Data Analysis. Clin Breast
Cancer 2018;18(5):€997-e1002



7. WangJ, SunY, Qu J, et al. Survival analysis for male ductal and lobular breast cancer patients with different stages. Future Oncol
2018.
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Genomic signatures
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Male Breast Cancer:

Systemic Therapy
©AGO 6. V. Oxford
in der DGGG e.V.
ﬁ?g: DKG e.V. LoE GR AGO
Ve S = (Neo-)adjuvant chemotherapy as in women 2a B ++
= HER2-targeted therapy (if HER2-positive) 5 D ++
= Endocrine therapy 4 D ++
Tamoxifen 2b B ++
GnRHa and Al 4 C +
Aromatase inhibitors without GnRHa 2b B -
Fulvestrant (metastatic BC) 4 C +/-
CDK4/6i (in combination) 2b B +
e e = Palliative chemotherapy as in women 4 C ++
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Clin Cancer Res. 2019 Oct 24. doi: 10.1158/1078-0432.CCR-19-2580.

Statement endocrine therapy
1. Ribeiro G et al. Adjuvant tamoxifen for male breast cancer (MBC). Br J Cancer 1992 65: 252
2. Agrawal: Fulvestrant in advanced male breast cancer. Breast Cancer Res Treat. 2007 Jan;101(1):123. Epub 2006 Jun 29.




3. Zabolotny BP: Successful use of letrozole in male breast cancer: a case report and review of hormonal therapy for male breast
cancer. J Surg Oncol. 2005 Apr 1; 90(1):26-30

4. Goss PE: Male breast carcinoma: a review of 229 patients who presented to the Princess Margaret Hospital during 40 years: 1955—
1996. Cancer 1999; 85: 629-639

5. Giordano SH: Efficacy of anastrozole in male breast cancer. Am J Clin Oncol 2002 25: 235-237

6. Giordano SH: Leuprolide acetate plus aromatase inhibition for male breast cancer. J Clin Oncol. 2006 Jul 20;24(21):e42-3. No
abstract available.

7. Arriola E: Aromatase inhibitors and male breast cancer. Clin Transl Oncol. 2007 Mar;9(3):192-4

8. Eggemann H, Ignatov A, Smith BJ, et al. Adjuvant therapy with tamoxifen compared to aromatase inhibitors for 257 male breast
cancer patients. Breast Cancer Res Treat. 2013 Jan;137(2):465-70.
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Inflammatory Breast Cancer (IBC, cT4d)

CAEDE Y. Oxford
e oo LoE GR AGO
in der DKG e.V. o
Ty e = Invasive BC and clinical signs of inflammation (e.g. > 1/3 of the ++
Version 2025.1E breast affected) determine stage cT4d
= Staging (including adequate breast imaging) 2c B ++
= Skin punch biopsy (at least 2; detection rate < 75%) 2c B +
= Treatment according to guidelines (neoadjuvant or adjuvant — as 2b B ++
in non-IBC)
= Neoadjuvant chemotherapy 2b B ++
= Mastectomy after chemotherapy 2c B +
= Breast conserving therapy in case of pCR (individual) 2b C +/-
= Delayed breast reconstruction 3b C +
www.ago-online.de R ..
= Sentinel excision only 3b C
= Radiotherapy of the chest wall including regional lymph nodes 2c B ++

independent of therapy response

Guidelines:

1.

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines(r)). Breast Cancer. Version 6.2024 NCCN.org (Inflammatory Breast
Cancer. IBC-1)
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Romanoff A, Zabor EC, Petruolo O et al. Does nonmetastatic inflammatory breast cancer have a worse prognosis than other
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Wu SG, Zhang WW, Wang J et al. Inflammatory breast cancer outcomes by breast cancer subtype: a population-based study. Future
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Boudin L, Goncalves A, Sfumato P et al. Prognostic impact of hormone receptor- and HER2-defined subtypes in inflammatory breast
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cancer treated with high-dose chemotherapy: a retrospective study. Journal of Cancer 2016;7(14):2077-84.

7. Costa R, Santa-Maria CA, Rossi G et al. Developmental therapeutics for inflammatory breast cancer: Biology and translational
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In case of invasive BC and clinical signs of inflammation (e.g. > 1/3 of the breast affected) determine stage cT4d
1. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines(r)). Breast Cancer. Version 6.2024 NCCN.org (Inflammatory Breast
Cancer. IBC-1)

Survival benefit by trimodal treatment (NACT, MRM, RT)
1. Rueth NM, Lin HY, Bedrosian |, et al. Underuse of trimodality treatment affects survival for patients with inflammatory breast cancer:
an analysis of treatment and survival trends from the National Cancer Database. J Clin Oncol 2014; 32: 2018-24.

Statement: Staging

1. Ueno NT, Espinosa Fernandez JR, Cristofanilli M et al. International Consensus on the Clinical Management of Inflammatory Breast
Cancer from the Morgan Welch Inflammatory Breast Cancer Research Program 10th Anniversary Conference. Journal of Cancer
2018;9(8):1437-47.

Statement: Regimens as in non-inflammatory BC
1. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines(r)). Breast Cancer. Version 6.2024 NCCN.org (Inflammatory Breast
Cancer. IBC-1)

Statement: Neoadjuvant chemotherapy

1. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines(r)). Breast Cancer. Version 6.2024 NCCN.org (Inflammatory Breast
Cancer. IBC-1)

2. Ueno NT, Espinosa Fernandez JR, Cristofanilli M et al. International Consensus on the Clinical Management of Inflammatory Breast
Cancer from the Morgan Welch Inflammatory Breast Cancer Research Program 10th Anniversary Conference. Journal of Cancer
2018;9(8):1437-47.




3. Rueth NM, Lin HY, Bedrosian |, et al. Underuse of trimodality treatment affects survival for patients with inflammatory breast cancer:
an analysis of treatment and survival trends from the National Cancer Database. J Clin Oncol 2014; 32: 2018-24.

Statement: Mastectomy after chemotherapy

1. Chen H, Wu K, Wang M, et al: A standard mastectomy should not be the only recommended breast surgical treatment for non-
metastatic inflammatory breast cancer: A large population-based study in the Surveillance, Epidemiology, and End results database
18. Breast. 2017 Oct;35:48-54.

2. Tsai CJ et al. Outcomes after multidisciplinary treatment of inflammatory breast cancer in the era of neoadjuvant HER2-directed
therapy. Am J Clin Oncol 2013 [Epub ahead of print].

3. Adesoye T, Lucci A. Current Surgical Management of Inflammatory Breast Cancer. Ann Surg Oncol. 2021 Oct;28(10):5461-5467. doi:
10.1245/s10434-021-10522-z. Epub 2021 Aug 3. PMID: 34346020.

4. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines(r)). Breast Cancer. Version 6.2024 NCCN.org (Inflammatory Breast
Cancer. IBC-1)

Statement: Immediate breast reconstruction:

1. Nakhlis F, Regan MM, Chun YS, et al. Patterns of breast reconstruction in patients diagnosed with inflammatory breast cancer: The
Dana-Farber Cancer Institute’s Inflammatory Breast Cancer Program experience. Breast J 2020;26(3):384-90.

2. Adesoye T, Lucci A. Current Surgical Management of Inflammatory Breast Cancer. Ann Surg Oncol. 2021 Oct;28(10):5461-5467.

Statement: Sentinel lymph node
1. Adesoye T, Lucci A. Current Surgical Management of Inflammatory Breast Cancer. Ann Surg Oncol. 2021 Oct;28(10):5461-5467. doi:
10.1245/s10434-021-10522-z..

Statement: Radiotherapy
1. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines(r)). Breast Cancer. Version 6.2024 NCCN.org (Inflammatory Breast
Cancer. IBC-1)




Axillary Metastasis in Occult Breast Cancer
(ax. CUP) Diagnostic Imaging

©AGOe. V. Oxford
in der DGGG e.V.
in der DKG e.V. LoE GR AGO
Verson 2023 1£' = Breast imaging incl. Breast-MRI 3 B ++
= Exclude contralateral cancer 3 B ++
= Staging (CT thorax / abdomen, pelvis, bone scan) 3 B ++

If histological diagnosis is not certain

= Exclude non-breast malignancy, especially 5 D ++
in case of TNBC (e.g. NEC, female genital tract,
lung, thyroid gland, stomach, skin, ENT)

= PET/PET-CT 3b B +

www.ago-online.de

Statement: Mammography / Breast ultrasound/ Breast MRI

1. Schneeweiss, A. & Buschhorn, L. ,Breast-like cancer of unknown primary“. Implikationen fir die radiologische Diagnostik. Die Radiol.
63, 366—370 (2023)

2. Fehm, T, & Souchon, R. (2013). Axillary lymph node metastasis in CUP. Der Onkologe, 19(1), 40-43. http://doi.org/10.1007/s00761-
012-2314-y

3. Foroudi, F., & Tiver, K. W. (2000). Occult breast carcinoma presenting as axillary metastases. International Journal of Radiation
Oncology, Biology, Physics, 47(1), 143-147. http://doi.org/10.1007/s10147-005-0485-x

4. Ofri A, Moore K. Occult breast cancer: Where are we at? Breast. 2020 Dec;54:211-215. doi: 10.1016/j.breast.2020.10.012. Epub 2020
Oct 27.

5. Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (Version3.2024).

Statement: Staging

1. Steunebrink: Bilateral axillary metastases of occult breast carcinoma: report of a case with a review of the literature. Breast. 2005
Apr;14(2):165-8

2. Jerusalem, G., Rorive, A., Ancion, G. et al. (2006). Diagnostic and therapeutic management of carcinoma of unknown primary: radio-
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imaging investigations. Annals of Oncology : Official Journal of the European Society for Medical Oncology / ESMO, 17 Suppl
10(suppl_10), x168-76. http://doi.org/10.1093/annonc/mdI255

3. Hemminki, K., Bevier, M., Sundquist, J., et al. (2013). Site-specific cancer deaths in cancer of unknown primary diagnosed with lymph
node metastasis may reveal hidden primaries. International Journal of Cancer Journal International Du Cancer, 132(4), 944-950.
http://doi.org/10.1002/ijc.27678

Statement: PET

1. Jerusalem, G., Rorive, A., Ancion, G., et al. (2006). Diagnostic and therapeutic management of carcinoma of unknown primary: radio-
imaging investigations. Annals of Oncology : Official Journal of the European Society for Medical Oncology / ESMO, 17 Suppl
10(suppl_10), x168-76. http://doi.org/10.1093/annonc/mdI255

2. Kwee, T. C., & Kwee, R. M. (2009). Combined FDG-PET/CT for the detection of unknown primary tumors: systematic review and
meta-analysis. European Radiology, 19(3), 731-744. http://doi.org/10.1007/s00330-008-1194-4

3. Varadhachary, G. R., Abbruzzese, J. L., & Lenzi, R. (2004). Diagnostic strategies for unknown primary cancer. Cancer, 100(9), 1776—
1785. http://doi.org/10.1002/cncr.20202

4. Pelosi, E., Pennone, M., Deandreis, D., et al. (2006). Role of whole body positron emission tomography/computed tomography scan

with 18F-fluorodeoxyglucose in patients with biopsy proven tumor metastases from unknown primary site. The Quarterly Journal of
Nuclear Medicine and Molecular Imaging: 50(1), 15-22.




2.

Axillary Metastasis in Occult Breast Cancer

' (Cancer of Unknown Primary — AxCUP)
©{§‘§§,’§é§3’é " = Incidence: < 1% of metastatic axillary disease

sowie
in der DKG e.V.

= |n > 95% occult breast cancer, < 5% other primary

Guidelines Breast
Version 2025.1E

* Immunbhistology
* ER-positive: 55%
* HER2 3+:35%
* Triple-negative: 38%

= Nodal status:
= 1-3Ln-Met.in48%
= >3 Ln-Metin52%

S ——— = Qutcome similar or better compared to breast cancer with similar tumor
biology and tumor stage

Guidelines
1.

Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (3.2024). Breast Cancer. NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines®) .

Kramer A. et al. Cancer of unknown primary: ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up <. Ann Oncol
34, 228-246 (2023).

NICE (2010). Metastatic malignant disease of unknown primary origin in adults: diagnosis and management. Retrieved January Dec
26th, 2018, https://www.nice.org.uk/guidance/cg104/resources/metastatic-malignant-disease-of-unknown-primary-origin-diagnosis-
and-management-of-metastatic-malignant-disease-of-unknown-primary-origin-35109328970437

Reviews
1.

Khoury, T., Mendez, A. L. R., Peng, X., Yan, L. & Racila, E. Clinicopathologic characteristics of malignant non-hematopoietic tumors
first presented as an axillary mass with emphasis on occult breast carcinoma. International Journal of Clinical Oncology 25, 292-300
(2020).

Pentheroudakis, G., Lazaridis, G., & Pavlidis, N. (2010). Axillary nodal metastases from carcinoma of unknown primary (CUPAXx): a
systematic review of published evidence. Breast Cancer Research and Treatment, 119(1), 1-11.

Lanitis, S., Behranwala, K. A., Al-Mufti, R., et al.(2009). Axillary metastatic disease as presentation of occult or contralateral breast
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cancer. Breast (Edinburgh, Scotland), 18(4), 225-227. http://doi.org/10.1016/j.breast.2009.07.002

Galimberti, V., Bassani, G., Monti, S., et al. (2004). Clinical experience with axillary presentation breast cancer. Breast Cancer
Research and Treatment, 88(1), 43—47. http://doi.org/10.1007/s10549-004-9453-9

Pentheroudakis, G., Briasoulis, E., & Pavlidis, N. (2007). Cancer of unknown primary site: missing primary or missing biology?
Oncologist, 12(4), 418-425. http://doi.org/10.1634/theoncologist.12-4-418

Pathology

1.

Montagna, E., Bagnardi, V., Rotmensz, et al. (2011). Immunohistochemically defined subtypes and outcome in occult breast
carcinoma with axillary presentation. Breast Cancer Research and Treatment, 129(3), 867—-875. http://doi.org/10.1007/s10549-011-
1697-6

Outcome

1.

Ouldamer L, Cayrol M, Vital M et al. Axillary lymph node metastases from unknown primary: A French multicentre study. Eur J Obstet
Gynecol Reprod Biol 2018;223:103-07.

McCartan DP, Zabor EC, Morrow M et al. Oncologic Outcomes After Treatment for MRI Occult Breast Cancer (pTON+). Ann Surg Oncol
2017;24(11):3141-47

Ge LP, Liu XY, Xiao Y et al. Clinicopathological characteristics and treatment outcomes of occult breast cancer: a SEER population-
based study. Cancer Manag Res 2018;10:4381-91.

Sohn, G, Son, B. H., Lee, S. J., et al. (2014). Treatment and survival of patients with occult breast cancer with axillary lymph node
metastasis: a nationwide retrospective study. Journal of Surgical Oncology, 110(3), 270-274. http://doi.org/10.1002/js0.23644
Huang KY, Zhang J, Fu WF, et al. Different Clinicopathological Characteristics and Prognostic Factors for Occult and Non-occult Breast
Cancer: Analysis of the SEER Database. Front Oncol. 2020 Aug 19;10:1420. doi: 10.3389/fonc.2020.01420.



Axillary Metastasis in Occult Breast Cancer (ax. CUP)
Pathology, Molecular Pathology

©AGO . V. Oxford
fs”og?é EESG\SIV LoE GR AGO
Guigines e = Immunohistochemistry (ER, PR, HER2, Ki-67, GATA) 5 D ++
= Immunohistochemistry (e.g. Ck5/6, Ck7, Ck20, SOX- 5 D ++
10, PAX-8, TTF1, Synaptophysin etc.) to exclude other
primary malignancies in case of TNBC phenotype or
unusual histology, e.g. NEC, female genital tract, lung,
ENT tumors, thyroid, stomach, skin
= Gene expression profiling for determination 2c B +/-
or primary site (e.g. CUPprint, Pathwork, TOT,
CancerType)
www.ago-oninede  ® NGS, epigenetics for determination of primary site 2c B +/-
(Panel-Sequencing, e.g. EPICup)
= Prognostic gene expression tests 5 D --

Immunohistochemistry

1.

Santos MTD, Souza BF, Carcano FM et al. An integrated tool for determining the primary origin site of metastatic tumours. J Clin
Pathol 2018;71(7):584-93.

http://doi.org/10.1016/j.humpath.2012.09.005

Montagna, E., Bagnardi, V., Rotmensz, N. et al. (2011). Immunohistochemically defined subtypes and outcome in occult breast
carcinoma with axillary presentation. Breast Cancer Research and Treatment, 129(3), 867-875. http://doi.org/10.1007/s10549-011-
1697-6

Munding, J., & Tannapfel, A. (2012). Pathology of CUP syndrome. Der Onkologe, 19(1), 15-21. http://doi.org/10.1007/s00761-012-
2313-z

Oien, K. A. (2009). Pathologic evaluation of unknown primary cancer. Seminars in Oncology, 36(1), 8-37.
http://doi.org/10.1053/j.seminoncol.2008.10.009

Ordonez, N. G. (2013). Value of GATA3 immunostaining in tumor diagnosis: a review. Advances in Anatomic Pathology, 20(5), 352—
360. http://doi.org/10.1097/PAP.0b013e3182a282a68

Provenzano, E., Byrne, D. J., Russell, P. A,, et al(2015). Differential expression of immunohistochemical markers in primary lung and
breast cancers enriched for triple-negative tumours. Histopathology, 68(3), 367—-377. http://doi.org/10.1111/his.12765

Wang, J., Talmon, G., Hankins, J. H., et al. (2012). Occult breast cancer presenting as metastatic adenocarcinoma of unknown
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9.

primary: clinical presentation, immunohistochemistry, and molecular analysis. Case Reports in Oncology, 5(1), 9-16.
http://doi.org/10.1159/000335449

NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®), Occult Primary (Cancer of Unknown Primary [CUP]), Version
2.2025 — September 11, 2024, NCCN.org

Gene expression profiling and other molecular approaches in CUP disease

1.

Ades, F., De Azambuja, E., Daugaard, G., et al. (2013). Comparison of a gene expression profiling strategy to standard clinical work-up
for determination of tumour origin in cancer of unknown primary (CUP). Journal of Chemotherapy (Florence, Italy), 25(4), 239-246.
http://doi.org/10.1179/1973947813Y.0000000085

Greco, F. A, Spigel, D. R., Yardley, D. A,, et al. (2010). Molecular profiling in unknown primary cancer: accuracy of tissue of origin
prediction. The Oncologist, 15(5), 500-506. http://doi.org/10.1634/theoncologist.2009-0328

Horlings, H. M., van Laar, R. K., Kerst, J.-M., et al. (2008). Gene expression profiling to identify the histogenetic origin of metastatic
adenocarcinomas of unknown primary. Journal of Clinical Oncology : Official Journal of the American Society of Clinical Oncology,
26(27), 4435—-4441. http://doi.org/10.1200/JC0O.2007.14.6969

Monzon, F. A., & Koen, T. J. (2010). Diagnosis of metastatic neoplasms: molecular approaches for identification of tissue of origin.
Archives of Pathology & Laboratory Medicine, 134(2), 216—224. http://doi.org/10.1043/1543-2165-134.2.216

Moran, S., Martinez-Cardus, A., Sayols, S., & Musulén, E. (2016). Epigenetic profiling to classify cancer of unknown primary: a
multicentre, retrospective analysis. The Lancet, 17(10), 1386—1395. http://doi.org/10.1016/51470-2045(16)30297-2

Ross, J. S., Wang, K., Gay, L., et al. (2015). Comprehensive Genomic Profiling of Carcinoma of Unknown Primary Site: New Routes to
Targeted Therapies. JAMA Oncology, 1(1), 40-49. http://doi.org/10.1001/jamaoncol.2014.216

Tothill, R. W., Shi, F., Paiman, L., et al. (2015). Development and validation of a gene expression tumour classifier for cancer of
unknown primary. Pathology, 47(1), 7-12. http://doi.org/10.1097/PAT.0000000000000194

Varadhachary, G. R,, Talantov, D., Raber, M. N., et al. (2008). Molecular profiling of carcinoma of unknown primary and correlation
with clinical evaluation. Journal of Clinical Oncology : Official Journal of the American Society of Clinical Oncology, 26(27), 4442—-
4448, http://doi.org/10.1200/JC0.2007.14.4378

Xu, Q., Chen, J., Ni, S., et al. (2016). Pan-cancer transcriptome analysis reveals a gene expression signature for the identification of
tumor tissue origin. Modern Pathology, 29(6), 546-556. http://doi.org/10.1038/modpathol.2016.60



Axillary Metastasis in Occult Breast Cancer
(ax. CUP): Therapy

©AGOe. V. Oxford
in der DGGG e.V.
sowie
in der DKG e.V. LoE GR AGO
Verdon 00852 = Axillary dissection 33 C ++

= Targeted axillary dissection after NACT (in case 3b C +/-
of clinical complete remission

= Irradiation of regional lymph nodes according to 3b B +
breast cancer guidelines (AGO)
= Breast irradiation if breast MRl is negative (acc. BCT) 2c B +
= Mastectomy if breast MRI is negative 3a c --
= (Neo-)adjuvant systemic therapy according 5 D ++
. to breast cancer guidelines (AGO)

Guidelines

1. Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (Version3.2024).

2. Fizazi K, Greco FA, Pavlidis N et al. Cancers of unknown primary site: ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up. Ann Oncol 2015;26 Suppl 5:v133-8.

Reviews

1. Holt AC, Haji F, McCloskey S, Baker JL. De-escalation of surgery for occult breast cancer with axillary metastasis. Surgery. 2023
Aug;174(2):410-412.

2. Ofri A, Moore K. Occult breast cancer: Where are we at? Breast. 2020 Dec;54:211-215. doi: 10.1016/j.breast.2020.10.012. Epub 2020
Oct 27.

Statement: Axillary dissection

1. Pentheroudakis, G., Lazaridis, G., & Pavlidis, N. (2010). Axillary nodal metastases from carcinoma of unknown primary (CUPAXx): a
systematic review of published evidence. Breast Cancer Research and Treatment, 119(1), 1-11. http://doi.org/10.1007/s10549-009-
0554-3

2. Schmidt, T., & Ulrich, A. (2014). [Surgical options in cancer of unknown primary (CUP)]. Der Radiologe, 54(2), 140-144.




http://doi.org/10.1007/s00117-013-2549-7

3. Botty Van den Bruele A, Lavery J, Plitas G, Pilewskie ML. Axillary Downstaging in Occult Primary Breast Cancer After Neoadjuvant

Chemotherapy. Ann Surg Oncol. 2021 Feb;28(2):968-974. doi: 10.1245/s10434-020-08863-2. Epub 2020 Aug 19.

Statement TALD + RT nach NACT

1.

Cohen BL, Collier AL, Kelly KN et al. Surgical Management of the Axilla in Patients with Occult Breast Cancer (cTO N+) After
Neoadjuvant Chemotherapy. Ann Surg Oncol. 2020 Jun;27(6):1830-1841.

Statement: Mastectomy without (in-)breast tumor

1.

LiJ, Liu G, Jia Z, Ren F, Dong D, Zhang M, Wang X, Wang Y. Occult breast cancer patients with mastectomy have better prognosis than
those with breast-conserving therapy. Future Oncol. 2023 Nov;19(36):2405-2416. (Kommentar: Ergebnis: Mastektomie besser (DFS,
0S) als BCT. Retrospektiv. Widerspriichliche Daten, z.B. mit Radiotherapie schlechter (Faktor 2-5) als ohne (!))

Ofri A, Moore K. Occult breast cancer: Where are we at? Breast. 2020 Dec;54:211-215. doi: 10.1016/j.breast.2020.10.012. Epub
2020 Oct 27. PMID: 33130487; PMCID: PMC7599122.

Tsai C, Zhao B, Chan T, Blair SL. Treatment for occult breast cancer: A propensity score analysis of the National Cancer Database. Am J
Surg. 2020 Jul;220(1):153-160.

Macedo F.I. et al. Optimal surgical management for occult breast carcinoma: a meta-analysis. Ann Surg Oncol. 2016; 23: 1838-1844.
(Comment: Metaanalysis of 7 retrospective studies, n=241 pts)

Schmidt, T., & Ulrich, A. (2014). Chirurgische Optionen bei “cancer of unknown primary” (CUP). Der Radiologe, 54(2), 140-144.
http://doi.org/10.1007/s00117-013-2549-7

Khandelwal, A. K., & Garguilo, G. A. (2005). Therapeutic options for occult breast cancer: a survey of the American Society of Breast
Surgeons and review of the literature. The American Journal of Surgery, 190(4), 609—613.

Pavlidis, N., Briasoulis, E., Hainsworth et al. (2003). Diagnostic and therapeutic management of cancer of an unknown primary.
European Journal of Cancer (Oxford, England : 1990), 39(14), 1990-2005.

Statement: Breast irradiation if breast MRl is hegative

1.

2.

Tsai C, Zhao B, Chan T, Blair SL. Treatment for occult breast cancer: A propensity score analysis of the National Cancer Database. Am J
Surg. 2020 Jul;220(1):153-160.

Kim H, Park W, Kim SS et al. Prognosis of patients with axillary lymph node metastases from occult breast cancer: analysis of



w

multicenter data. Radiat Oncol J. 2021 Jun;39(2):107-112.

Ofri A, Moore K. Occult breast cancer: Where are we at? Breast. 2020 Dec;54:211-215.

Hessler LK, Molitoris JK, Rosenblatt PY et al. Factors Influencing Management and Outcome in Patients with Occult Breast Cancer
with Axillary Lymph Node Involvement: Analysis of the National Cancer Database. Surg Oncol 2017 Oct;24(10):2907-2914.

Barton, S. R., Smith, I. E., Kirby, et al. (2011). The role of ipsilateral breast radiotherapy in management of occult primary breast
cancer presenting as axillary lymphadenopathy. European Journal of Cancer (Oxford, England : 1990), 47(14), 2099-2106.
http://doi.org/10.1016/j.ejca.2011.05.010

Masinghe, S. P., Faluyi, O. O., Kerr, G. R,, et al. (2011). Breast Radiotherapy for Occult Breast Cancer with Axillary Nodal Metastases -
Does it Reduce the Local Recurrence Rate and Increase Overall Survival? Clinical Oncology (Royal College of Radiologists (Great
Britain)), 23(2), 95-100.

Statement: Systemic treatment according N+ tumor

1.

2.

Pavlidis, N., Briasoulis, E., Hainsworth J. et al. (2003). Diagnostic and therapeutic management of cancer of an unknown primary.
European Journal of Cancer (Oxford, England : 1990), 39(14), 1990-2005. http://doi.org/10.1016/5S0959-8049(03)00547-1
Pentheroudakis, G., Lazaridis, G., & Pavlidis, N. (2010). Axillary nodal metastases from carcinoma of unknown primary (CUPAXx): a
systematic review of published evidence. Breast Cancer Research and Treatment, 119(1), 1-11. http://doi.org/10.1007/s10549-009-
0554-3

Ofri A, Moore K. Occult breast cancer: Where are we at? Breast. 2020 Dec;54:211-215. doi: 10.1016/j.breast.2020.10.012. Epub
2020 Oct 27.
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,BCT" in patients with axillary met’s and
occult primary (AxCUP, OBC)

©AGOe. V.
in der DGGG e.V.
sowie
in der DKG e.V.

Guidelines Breast
Version 2025.1E

www.ago-online.de

Kim H, Park W, Kim SS et al. Prognosis of patients with axillary lymph node metastases from occult
breast cancer analysis of multicenter data. Radiat Oncol J. 2021 Jun;39(2):107-112.

Retrospective analysis, n = 53 with AXxCUP and OBC (adenocarcinoma); exclusion of a primary by extensive
imaging. Eleven pts received blind upper quadrantectomy, 42 no breast surgery; 46 pts received whole
breast irradiation (WBI), 7 did not; median F/U 85 months .

Result: 2 in-breast recurrences, 1 RLN rec., 1 combined in-breast and RLN, no distant metastases.

5 year DFS with WBI: 97.8% without WBI 83,3% (p = 0.01 univariate; in multivariate analysis nor biology
nor extent of the disease nor therapy had a significant impact).

Discussion: ..in patients confirmed to have no lesion in the breast by contemporary imaging studies, it is
necessary to include the ipsilateral breast in the radiation field in females with OBC presenting as AxCUP.

Tsai C, Zhao B, Chan T, Blair SL. Treatment for occult breast cancer: A propensity score analysis of the
National Cancer Database. Am J Surg. 2020 Jul;220(1):153-160.

Given the equipoise in overall survival among the treatment options, we conclude that after axillary
clearance, breast preservation and radiation therapy alone may be sufficient in the treatment of
patients with occult breast cancer.

Kim H, Park W, Kim SS et al. Prognosis of patients with axillary lymph node metastases from occult breast cancer: analysis of
multicenter data. Radiat Oncol J. 2021 Jun;39(2):107-112.

Tsai, C., Zhao, B., Chan, T. & Blair, S. L. Treatment for occult breast cancer: A propensity score analysis of the National Cancer
Database. Am. J. Surg. 220, 153-160 (2020).
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Paget‘s Disease of the Breast Diagnosis

©AGOe. V. »,Mammary Paget Disease is a Sentinel Sign” Oxford
e LoE GR AGO
Verdon 00852 = Histological verification by skin biopsy* ++
= Mammography, sonography 4 D ++
=  MRI of the breast if other imaging negative 4 C +
= Immunohistochemistry (ER, PR, HER2, CK7) 5 D ++

to detect benign and HER2-negative cases

www.ago-online.de

* including all skin strata (e.g. by punch biospy or wedge excision)

General recommendations / Guidelines:

1. Mariano L, Nicosia L, Pupo D et al. A Pictorial Exploration of Mammary Paget Disease: Insights and Perspectives. Cancers (Basel).
2023 Nov 3;15(21):5276.

2. Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (6.2024). Paget Disease (PAGET-1)

Imaging

1. Mariano L, Nicosia L, Pupo D et al. A Pictorial Exploration of Mammary Paget Disease: Insights and Perspectives. Cancers (Basel).
2023 Nov 3;15(21):5276.

2. Morrogh, M., Morris, E. A., Liberman, L. et al. (2008). MRI identifies otherwise occult disease in select patients with Paget disease of

5.

the nipple. Journal of the American College of Surgeons, 206(2), 316—321. http://doi.org/10.1016/j.jamcollsurg.2007.07.046
Capobianco, G., Spaliviero, B., Dessole, S., et al. (2006). Paget's disease of the nipple diagnosed by MRI. Archives of Gynecology and
Obstetrics, 274(5), 316—-318. http://doi.org/10.1007/s00404-006-0160-0

Moon, J. Y., Chang, Y-W, Lee, E. H,, et al. (2013). Malignant invasion of the nipple-areolar complex of the breast: usefulness of breast
MRI. American Journal of Roentgenology, 201(2), 448—455. http://doi.org/10.2214/AJR.12.9186

Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (6.2024). Paget Disease (PAGET-1)
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Pathology

1. Sandoval-Leon, A. C., Drews-Elger, K., Gomez-Fernandez, C. R., et al. (2013). Paget's disease of the nipple. Breast Cancer Research
and Treatment, 141(1), 1-12. http://doi.org/10.1007/s10549-013-2661-4

2. Saeed, D., & Shousha, S. (2014). Toker cells of the nipple are commonly associated with underlying sebaceous glands but not with
lactiferous ducts. Journal of Clinical Pathology, 67(11), 1010-1012. http://doi.org/10.1136/jclinpath-2014-202280

3. Sek, P., Zawrocki, A., Biernat, W.,, et al(2010). HER2 molecular subtype is a dominant subtype of mammary Paget's cells. An
immunohistochemical study. Histopathology, 57(4), 564-571. http://doi.org/10.1111/j.1365-2559.2010.03665.x
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Paget’s Di fthe B t
T aget’s Disease of the Breas
©AGO 8. V. = Definition: Paget‘s disease of the breast is characterized by an intraepidermal tumor
in der DGGG e.V. manifestation originating in intraductal or invasive breast cancer.
sowie
in dor DKG e.. = Clinical presentation: skin eczema of the nipple, areola and surrounding skin; thickening,
CUcolesBisas pigmentation and scaly skin
Feature Frequency
Presentation Paget’s disease with invasive Ca. 837-58%)
Pa§et’s disease mit DCIS (30-63%
Isolated Paget’s disease (4-7%)
Isolated Paget’s disease with invasion (rare)
IHC HER2-positive (83-97%)
ER-positive &10-14%
AR-positive (71-88%
www.ago-online.de Prognosis and tumor Better in isolated Paget’s disease
biology Worse if in combination with invasive breast cancer or DCIS
compared to isolated Paget’s disease

Review
1. Streng A, Gutjahr E, Aulmann S, et al. Pathologie der Mamillenregion : I. Morbus Paget der Mamille, Varianten und
Differenzialdiagnosen. Der Pathologe. 2020;29(4):14-399. doi:10.1007/s00292-020-00772-

Clinical Presentation

1. Dalberg, K., Hellborg, H., & Warnberg, F. (2008). Paget's disease of the nipple in a population based cohort. Breast Cancer Research
and Treatment, 111(2), 313-319. http://doi.org/10.1007/s10549-007-9783-5

2. Onoe, S., Kinoshita, T., Tamura, N. et al. (2011). Feasibility of breast conserving surgery for Paget's disease. Breast (Edinburgh,
Scotland), 20(6), 515-518. http://doi.org/10.1016/j.breast.2011.05.010

3. Siponen, E., Hukkinen, K., Heikkila, P., et al. (2010). Surgical treatment in Paget's disease of the breast. American Journal of Surgery,
200(2), 241-246. http://doi.org/1a0.1016/j.amjsurg.2009.07.044

Pathology and Immunohistochemistry

1. Lester, T., Wang, J., Bourne, P, et al. (2009). Different panels of markers should be used to predict mammary Paget's disease
associated with in situ or invasive ductal carcinoma of the breast. Annals of Clinical and Laboratory Science, 39(1), 17-24.

2. Liegl, B, Horn, L.-C., & Moinfar, F. (2005). Androgen receptors are frequently expressed in mammary and extramammary Paget's

17



disease. Modern Pathology, 18(10), 1283—-1288. http://doi.org/10.1038/modpathol.3800437

3. Sanders, M. A., Dominici, L., Denison, C,, et al. (2013). Paget disease of the breast with invasion from nipple skin into the dermis: an
unusual type of skin invasion not associated with an adverse outcome. Archives of Pathology & Laboratory Medicine, 137(1), 72—76.
http://doi.org/10.5858/arpa.2011-0611-0A



T Paget’s Disease of the Breast

Therapy
°AGOe. V. Oxford
in der DGGG e.V.
;ng DKGe.V. LoE GR AGO
Verdon 00852 = Paget’s disease with underlying disease
(invasive breast cancer, DCIS)
Therapy according to standard of underlying disease 5 D ++
Surgery must achieve RO 1c B ++

Isolated Paget’s disease of the NAC:

Surgery must achieve RO 1c B ++
Surgical resection only, no adjuvant radiotherapy 4 D ++
Sentinel-node excision (SLNE) in BCS 2b B

R CER TR Sentinel-node excision(SLNE) in mastectomy 2b B +

General recommendations / Guidelines:
1. Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (6.2024). Paget Disease (PAGET-1)

Surgical Treatment of Pagets’s disease associated with breast tumor (invasive carcinoma or DCIS)

1. Lin C-W, Chiang M-H, Tam K-W: Treatment of Mammary Paget Disease: A systematic review and meta-analysis of real-world data. Int
J Surg 2022;107:106964.

2. Markarian S, Holmes DR: Mammary Paget's Disease: An Update. Cancers (Basel) 2022;14

3. Bijker, N., Rutgers, E. J., Duchateau, L., EORTC Breast Cancer Cooperative Group et al. (2001). Breast-conserving therapy for Paget
disease of the nipple: a prospective European Organization for Research and Treatment of Cancer study of 61 patients. Cancer, 91(3),
472-4717.

4. Dominici, L. S., Lester, S. C., Liao, G.-S., et al. (2012). Current surgical approach to Paget's disease. American Journal of Surgery,
204(1), 18-22. http://doi.org/10.1016/j.amjsurg.2011.07.01

Treatment of isolated Pagets'’s disease
1. Durkan, B., Bresee, C., Bose, S. et al. (2013). Paget’s disease of the nipple with parenchymal ductal carcinoma in situ is associated
with worse prognosis than Paget’s disease alone. The American Surgeon, 79(10), 1009—-1012.
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2. Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (6.2024). Paget Disease (PAGET-1)

Statement: Sentinel-node excision (SNE)

1. Bijker, N., Rutgers, E. J., Duchateau, L EORTC Breast Cancer Cooperative Group et al. (2001). Breast-conserving therapy for Paget
disease of the nipple: a prospective European Organization for Research and Treatment of Cancer study of 61 patients. Cancer, 91(3),
472-477.

2. Llaronga, C., Hasson, D., Hoover, S., et al. (2006). Paget's disease in the era of sentinel lymph node biopsy. American Journal of
Surgery, 192(4), 481-483. http://doi.org/10.1016/j.amjsurg.2006.06.023

3. Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (6.2024). Paget Disease (PAGET-1)




Borderline and Malignant Phyllodes Tumor

Diagnosis
©AGOe. V. Oxford
in der DGGG e.V.
ﬁ?:: DKG e.V. LoE GR AGO
Version 3035E = Mammography, sonography 3 C ++
= Diagnosis on core biopsy, grade determination on 3 C ++
resection specimen
= Breast MRI 3 C +/-
= Staging only malignant PT (CT thorax / abdomen, 5 D ++
bone scan)

www.ago-online.de

Guidelines:
1. Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (6.2024). Phyllodes tumor (PHYLL-1)

Review
1. Ofri, A. et al. Diagnosis and management of phyllodes tumours for the surgeon: An algorithm. Surg. 20, e355-e365 (2022).

Imaging

1. Plaza, M. J., Swintelski, C., Yaziji, H., et al. (2015). Phyllodes tumor: review of key imaging characteristics. Breast Disease, 35(2), 79—
86. http://doi.org/10.3233/BD-150399

2. Kamitani, T., Matsuo, Y., Yabuuchi, H., et al. (2014). Differentiation between benign phyllodes tumors and fibroadenomas of the
breast on MR imaging. European Journal of Radiology, 83(8), 1344-1349. http://doi.org/10.1016/j.ejrad.2014.04.031

Core biopsy
1. Abdulcadir, D., Nori, J., Meattini, |., et al. (2014). Phyllodes tumours of the breast diagnosed as B3 category on image-guided 14-

gauge core biopsy: analysis of 51 cases from a single institution and review of the literature. European Journal of Surgical Oncology
40(7), 859-864. http://doi.org/10.1016/j.ejs0.2014.02.222
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2. Jung, H. K., Moon, H. J., Kim, M. J., et al. (2014). Benign core biopsy of probably benign breast lesions 2 cm or larger: correlation with
excisional biopsy and long-term follow-up. Ultrasonography (Seoul, Korea), 33(3), 200-205. http://doi.org/10.14366/usg.14011
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Borderline and Malignant Phyllodes Tumor

MAMMA

1>

“hcoe V. = Name derived from greek term of “Phyllon” (leaf) due to its lobulated histological
in dor DKG e.V. aspect
VerdonsasaE! = Differential diagnosis may be problematic on core biopsy

= Resection margin is independent prognostic parameter
= Comparable rates of recurrence in association with BCT or mastectomy
= |n-Breast recurrence relatively frequently seen (10 - 30%)

= Distant metastasis relatively rare (< 10%) and almost exclusively seen in malignant
phyllodes tumor.

www.ago-online.de = Adverse pathological criteria: marked stromal cellularity and overgrowth,
increased nuclear atypia, presence of large necrohemorrhagic areas, and high
mitotic activity associated with increased risk of distant recurrence

Review
1. Tan,B.Y., Acs, G., Apple, S. K et al. (2016). Phyllodes tumours of the breast: a consensus review. Histopathology, 68(1), 5-21.

http://doi.org/10.1111/his.12876

Pathology and Outcome

1.

2.

Tan, P. H,, Thike, A. A., Tan, W. J,, et al. (2012). Predicting clinical behaviour of breast phyllodes tumours: a nomogram based on
histological criteria and surgical margins. Journal of Clinical Pathology, 65(1), 69-76. http://doi.org/10.1136/jclinpath-2011-200368
Chao X, Chen K, Zeng J, et al.: Adjuvant radiotherapy and chemotherapy for patients with breast phyllodes tumors: a systematic
review and meta-analysis. BMC Cancer. 2019 Apr 23;19(1):372. doi: 10.1186/s12885-019-5585-5

Choi N, Kim K, Shin KH, et al.: The Characteristics of Local Recurrence After Breast-Conserving Surgery Alone for Malignant and
Borderline Phyllodes Tumors of the Breast (KROG 16-08). Clin Breast Cancer. 2019 Oct;19(5):345-353.e2. doi:
10.1016/j.clbc.2019.04.003.

LuY, ChenY, Zhu L, et al.: Local Recurrence of Benign, Borderline, and Malignant Phyllodes Tumors of the Breast: A Systematic Review
and Meta-analysis. Ann Surg Oncol. 2019 May;26(5):1263-1275. doi: 10.1245/s10434-018-07134-5

Spanheimer PM, Murray MP, Zabor EC, et al.: Long-Term Outcomes After Surgical Treatment of Malignant/ Borderline Phyllodes
Tumors of the Breast. Ann Surg Oncol (2019) 26:2136-2143 https://doi.org/10.1245/s10434-019-07210-4
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e
o Phyllodes Tumor
®AGOe. V. = Frequency 0.3 — 1% of all primary breast tumors
DErraCoet parameter frequencies
in der DKG e.V.
- Grading (3-STEP histological grading Benign (75%}
VerdonsasaE! system Borderline (16%)

Malignant (9%)

Median age at time of diagnosis Benign PT: 39y
Borderline PT: 45y
Malignant PT: 47 y

Local recurrence Benign PT: 4 -17%
Borderline PT: 14 — 25%
Malignant PT: 23 - 30%

Metastasis Benign PT: < 1%
www.ago-online.de Bor C erline: PT: 1.6%
Malignant PT: 16-22%

10 y OS: 86—90% (range: 57-100%) depending on subtype and unfavorable histological criteria

Review

1.

Tan, B. Y., Acs, G., Apple, S. K et al. (2016). Phyllodes tumours of the breast: a consensus review. Histopathology, 68(1), 5-21.
http://doi.org/10.1111/his.12876

Pathology and Outcome

1.

2.

Tan, P. H., Thike, A. A, Tan, W. J,, et al. (2012). Predicting clinical behaviour of breast phyllodes tumours: a nomogram based on
histological criteria and surgical margins. Journal of Clinical Pathology, 65(1), 69—76. http://doi.org/10.1136/jclinpath-2011-200368
Chao X, Chen K, Zeng J, et al.: Adjuvant radiotherapy and chemotherapy for patients with breast phyllodes tumors: a systematic
review and meta-analysis. BMC Cancer. 2019 Apr 23;19(1):372. doi: 10.1186/s12885-019-5585-5

Choi N, Kim K, Shin KH, et al.: The Characteristics of Local Recurrence After Breast-Conserving Surgery Alone for Malignant and
Borderline Phyllodes Tumors of the Breast (KROG 16-08). Clin Breast Cancer. 2019 Oct;19(5):345-353.e2. doi:
10.1016/j.clbc.2019.04.003.

LuY, ChenY, Zhu L, et al.: Local Recurrence of Benign, Borderline, and Malignant Phyllodes Tumors of the Breast: A Systematic Review
and Meta-analysis. Ann Surg Oncol. 2019 May;26(5):1263-1275. doi: 10.1245/s10434-018-07134-5

Spanheimer PM, Murray MP, Zabor EC, et al.: Long-Term Outcomes After Surgical Treatment of Malignant/ Borderline Phyllodes
Tumors of the Breast. Ann Surg Oncol (2019) 26:2136-2143 https://doi.org/10.1245/s10434-019-07210-4
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~=<  Borderline and Malignant Phyllodes Tumor

Surgery
©AGOe. V. Oxford

in der DGGG e.V.
;ng DKGe.V. LoE GR AGO
Version 3035E = Fibroepithelial lesions with rapid growth or size > 3 cm 5 D ++

should be excised (independently from the any CNB

result)

= |f the result of the CNB is unclear or suspicious for PT, 5 D ++

excision with clear margins should be performed
= SLNE / Axillary dissection (if clinically unsuspicious) 4 C --
= Treatment of local recurrence

= RO resection or simple mastectomy 4 C ++

www.ago-online.de

General recommendations / Guidelines:

1.
2.

Breast Cancer. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®). (6.2024). Phyllodes Tumor (Phyll-1)

Bogach J, Sriskandarajah A, Wright FC, et al.; Canadian Phyllodes Tumor Consensus Panel. Phyllodes Tumors of the Breast: Canadian
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ko Phyllodes Tumors of the Breast: Canadian National
Smm Consensus Document Using Modified Delphi Methodology

28=00=338%

S Canadian Phyllodes Tumor Consensus Panel (23 panelists): Example of one out of 109 state-
nderpeeGev. | ments on diagnosis and therapy of phyllodes tumors that were discussed (73 with consensus).
in der DKG e.V.

Guidslines Broast The following statements are referring to MALIGNANT phyllodes (diagnosed on biopsy)
ersion 55 If the diagnosis of malignant PT is known preoperatively, malignant PT should under-go wide excision
(clinical 1 cm), with the goal of negative microscopic margins 87%

* In patients with negative margins who undergo wide excision (clinical 1cm) — if the
* microscopic margin is:

¢ <2 mm: reexcision of margin can be offered 82%
e 2-10 mm: no re-excision should be offered 65%
* >10 mm: no reexcision should be offered 100%
e Patients with tumor on ink after breast conservation, should be offered reexcision (this includes
“shelled out” and positive margins) 96%
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Borderline and Malignant Phyllodes Tumor

- Margins -
©AGOe. V.
in der IZ‘)EGGG eV. Oxford
sowie
inder DKG e.V. |_o E G R AG 0
\('/.;uid_elingts)zBsriaEst
e * Intended lesion-free surgical margins are* 2b B ++

- in borderline PT: 22 mm
- in malignant PT: 2 10 mm

= Intended pathologically lesion-free margins are*  2b B ++

- in borderline PT: negative (no ink onthe tumor)
- in malignant PT: 22 mm

= Re-resection recommended 2b B ++

- in borderline PT: if margin* positive (ink on tumor)
iy - in malignant PT: if margin <2 mm

* Margins related to breast tissue only (but not to skin or to the thoracic wall)
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Borderline and Malignant Phyllodes Tumor
- Adjuvant Radiotherapy -

®AGOe. V. Adjuvant radiotherapy of the breast and the Oxford
popeEel thoracic wall is aimed at local control.
inder DKG e.V. LO E G R AG o
\('/.;uid_elingts)zBsriaEst
ersion . .
= BCS, RO-resection 2b B +

- Borderline PT: no
- Malignant PT: yes (independently from the size of the lesion)

= Mastectomy, RO-resection 2b B +

- Borderline PT: no
- Malignant PT: < 5 cm: no
- Malignant PT: 2 5 cm: with aggressive pathology or growth

= Mastectomy, R1-resection 2b B +

www.ago-online.de - Borderline PT: no
- Maligner PT: ja (independently from the size of the lesion)
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Borderline and Malignant Phyllodes Tumor
Systemic Adjuvant Therapy

©AGOe. V. Oxford
in der DGGG e.V.
indior DKG V. LoE  GR AGO
Guidelines Breast = Systemic adjuvant therapy (chemo, endocrine)
Version 202518 Adjuvant endocrine therapy (irrespect. of ER/PR) 4 C
Adjuvant chemotherapy 4 C
Primary systemic therapy, if complete resection (R0) presumably 4 C +

cannot be achieved (Adriamycin/Ifosfamid)
= Adjuvant Treatment of local recurrence
Radiotherapy, chemotherapy after R1 resection 4 C +/-

= Distant metastasis (very rare)

Multidisciplinary case discussion (,,Sarcoma board“) 5 D ++

) Treatment like soft tissue sarcomas 4 C ++
www.ago-online.de

Surgical resection of metastatic lesions 4 C +
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Primary Angiosarcoma of the Breast*

Diagnosis
©AGOe. V. Oxford
in der DGGG e.V.
ﬁ?g: DKG e.V. LoE GR AGO
Ve S = Mammography, sonography to determine extent of 3a C -
disease
= Preoperative MRI to determine the extent of 3a C ++
disease
= Diagnosis by core biopsy 3a C ++
= Diagnosis by FNB 3a C --
= Staging (CT thorax & abd.; angiosarcoma: MRI 4 D ++
brain)
www.ago-onine.de = Prognostic factors: size, grade, margins 3a C ++

* Therapy in specialized centers recommended
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= Rare: intramammary sarcoma metastases

= Staging: TNM (UICC) or AJCC scheme of the soft tissue sarcoma analogous to
sarcoma of the breast

www.ago-online.de
= Grading: Analogous to the FNCLCC system for sarcoma or according to Rosen
(1988) for angiosarcomas

Esperanga-Martins M, Melo-Alvim C, Damaso S et al. Breast Sarcomas, Phyllodes Tumors, and Desmoid Tumors: Turning the
Magnifying Glass on Rare and Aggressive Entities. Cancers (Basel). 2023 Aug 2;15(15):3933.

Li W, Zhang S, Fan W, et al.: Sonographic imaging features of alveolar soft part sarcoma: Case series and literature review.
Medicine (Baltimore) 2022;101:e31905.

Depla, A. L., Scharloo-Karels, C. H., de Jong, M. A. A,, et al. (2014). Treatment and prognostic factors of radiation-associated
angiosarcoma (RAAS) after primary breast cancer: a systematic review. European Journal of Cancer, 50(10), 1779-1788.
http://doi.org/10.1016/j.ejca.2014.03.002

Kaklamanos, I. G., Birbas, K., Syrigos, K. N., et al. (2011). Breast angiosarcoma that is not related to radiation exposure: a
comprehensive review of the literature. Surgery Today, 41(2), 163-168. http://doi.org/10.1007/s00595-010-4341-x

Lim, S. Z., Ong, K. W,, Tan, B. K. T, et al. (2016). Sarcoma of the breast: an update on a rare entity. Journal of Clinical Pathology,
69(5), 373—-381. http://doi.org/10.1136/jclinpath-2015-203545

Penel, N., Marréaud, S., Robin, Y-M. et al. (2011). Angiosarcoma: state of the art and perspectives. Critical Reviews in
Oncology/Hematology, 80(2), 257-263. http://doi.org/10.1016/j.critrevonc.2010.10.007

. Shah, S., & Rosa, M. (2016). Radiation-Associated Angiosarcoma of the Breast: Clinical and Pathologic Features. Archives of
Pathology & Laboratory Medicine, 140(5), 477—-481. http://doi.org/10.5858/arpa.2014-0581-RS

. Young, R. J,, Brown, N. J.,, Reed, M. W, et al. (2010). Angiosarcoma. The Lancet Oncology, 11(10), 983—991.
http://doi.org/10.1016/51470-2045(10)70023-1

28



9. Hodgson, N. C., Bowen-Wells, C., Moffat, F. et al. (2007). Angiosarcomas of the breast: a review of 70 cases. American Journal of
Clinical Oncology, 30(6), 570-573. http://doi.org/10.1097/COC.0b013e3181131d62



XX <>

Primary Angiosarcoma of the Breast

3 S AMMA
A = Most common primary sarcoma of the breast
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- = Young age (median: 24-46 years)
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Version 2025.1E

= Indistinct tumor borders

= Large tumor (median: 5-7 cm)

= Uncharacteristic findings on mammography and sonography

= High local recurrence risk, even after mastectomy

= More unfavorable prognosis than other primary sarcoma of the breast
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www.ago-online.de = Presentation in a sarcoma board 5 D ++
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Radical surgery ist not associated with better
outcome
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= lymph node metastasis possible
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Trimodality Therapy Improves Disease Control in Radiation-
; >" Associated Angiosarcoma of the Breast (RAASB)

38 patients (median age 69 years) with RAASB; median F/U 5,6 y

AcgioDeGgG o, + Trimodality therapy consisted of

i derbrGe. () taxane induction therapy, followed by

Verson 023.1E. (i) concurrent taxane and irradiation therapy, followed by
(iii) surgical resection with wide margins.
Results:

* n =16 trimodal therapy: pCR 12/16.
Loc.rec.: 0/16; dist.met.: 1/16; death 1/16
Wound break / sec. wound-healing: 100%
* n =22 monotherapy/dual therapy:
Loc.rec.: 10/22; dist.met.: 8/22; death 7/22
Wound break / sec. wound-healing: 48% (p < 0.001)
* RFS; 93.8% vs. 42.9%; P = 0.004; HR, 7.6 (95% ClI: 1.3-44.2)
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Angiosarcoma of the Breast
Treatment of Local Recurrence and Metastases
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Version 2025.1E Treatment of Local Recurrence:
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Adjuvant radiotherapy for high-risk patients 4 C +/-

(tumor size > 5 cm, R1)

Distant Metastases / Unresectable Tumors:

= Treatment like as for soft tissue sarcomas (according to S3 4 C ++
guideline)
Paclitaxel weekly / liposomal doxorubicin (as in angiosarcoma) 2b B +
Antiangiogenic treatment (e.g. in angiosarcoma) 4 C +/-
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If clinically resistant to therapy
Molecular diagnostics (Multidisciplinary molecular board) 5 D +
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Definition: Metaplastic transformation of epithelial tumor cells

©AGOe. V.
in der DGGG e.V. — Epithelial differentiation: squamous cell carcinoma, spindle-cell carcinoma
sowie . . . . . .
in der DKG e.V. — Heterologous (mesenchymal) differentiation: chondroid, osseous or otherwise metaplastic breast

cancer

Clinical and pathological characteristics:

— < 1% of malignant breast neoplasms

— Similar age group as NST breast cancer

— Localized, mostly palpable

— Rapidly growing, poor response to chemotherapy

—  >90 % triple-negative

Subtypes:

— Highly aggressive with squamous cell or high-grade spindle-cell differentiation

— Less aggressive (low-grade) with mesenchymal, low grade adenosquamous or fibromatosis-like
differentiation

www.ago-online.de Frequent mutations:

— TP53, EGFR, PIK3CA, PTEN

— Possible association to gBRCA1-mutation/HRD-positivity
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