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Allgemeine Prinzipien in der Pravention

= Frauen mit einem erhohten Erkrankungsrisiko fiir Brustkrebs sind
Ratsuchende und nicht Patientinnen.

= Dem Angebot priventiver MaRnahmen geht eine umfassende und
ausfiihrliche Beratung mit Nutzen / Risikoabwagung voraus.

= Das Nichtschadensprinzip steht dabei im Vordergrund.

(Primum nil nocere)



~=</| Indikation fiir eine genetische Testung in den Genen
} BRCA 1/2 und ggf. weiteren Risikogenen
} > l (Teil 1 von 2 - Testung nach Familienanamnese )
°;60o. v. | Oxford LoE:2b GR:B AGO: ++
m:::G:v Familien mit (je aus einer Familienseite) mindestens*
::;m:mm = drei an Brustkrebs erkrankten Frauen unabh. vom Alter

Version 2022.1D * zwei an Brustkrebs erkrankten Frauen, von denen eine im Alter unter 50 Jahren (vor

dem 51. Geburtstag) erkrankt ist

einer an Brust- und einer an Eierstockkrebs erkrankten Frau

einer an Brust- und Eierstockkrebs erkrankten Frau

zwei an Eierstockkrebs erkrankten Frauen

einer an beidseitigem Brustkrebs erkrankten Frau mit einem

Ersterkrankungsalter vor dem 51. Geburtstag

* einer an Brustkrebs erkrankten Frau vor dem 36. Geburtstag

= einem an Brustkrebs erkrankten Mann und mindestens einem / einer weiteren
Erkrankten an Brust- oder Eierstockkrebs

www.age-online.de

TORSCHIEN ° hi; ien (EK) des h Familidrer Brust- und Eierstockkrebs (DK-FBEK) basierend auf der genetischen Analyse von 21 401 Familien;
LETIRTN bei Vorfiegen eines dieser EK liegt die b fiir den Nach einer BRCA1/2-Mutation bei 2 10 %.
FICHEN Eine Erfassung maglichst aller ionstrigeri ist ben. Hierzu sollten geeignete Einschlusskriterien weiter validiert werden und Nutzen und Schaden

in Studien werden (inklusi lations-basierter L

Beitsch PD, Whitworth PW, Hughes K. Underdiagnosis of Hereditary Breast Cancer: Are Genetic Testing Guidelines a Tool or an
Obstacle? Journal of Clinical Oncology 2019 37:6, 453-460

Couch FJ, Hart SN, Sharma P, et al. Inherited mutations in 17 breast cancer susceptibility genes among a large triple-negative breast
cancer cohort unselected for family history of breast cancer. J Clin Oncol. 2015;33(4):304-11.

Meindl A, German Consortium for Hereditary B, Ovarian C. Comprehensive analysis of 989 patients with breast or ovarian cancer
provides BRCA1 and BRCA2 mutation profiles and frequencies for the German population. Int J Cancer. 2002;97(4):472-80.

Kast K, Rhiem K, Wappenschmidt B, et al., Prevalence of BRCA1/2 germline mutations in 21.401 families with breast and ovarian
cancer. J Med Genet 2016;53:465-71.

Manchanda R, Gaba F. Population Based Testing for Primary Prevention: A Systematic Review.Cancers (Basel). 2018 Nov 5;10(11).
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* Weitere empfohlene Kriterien

* Eigene Erkrankung mit triple-negativem Mammakarzinom mit
Erkrankungsalter < 60 Jahre

*  Eigene Erkrankung mit Ovarialkarzinom

= Bei therapeutischer Relevanz (z. B. PARPi)

www.age-online.de
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Couch FJ, Hart SN, Sharma P, et al. Inherited mutations in 17 breast cancer susceptibility genes among a large triple-negative breast
cancer cohort unselected for family history of breast cancer. J Clin Oncol. 2015;33(4):304-11.

Engel C, Rhiem K, Hahnen E, et al. Prevalence of pathogenic BRCA1/2 germline mutations among 802 women with unilateral triple-
negative breast cancer without family cancer history. BMC Cancer. 2018;18(1):265. Published 2018 Mar 7. doi:10.1186/s12885-018-
4029-y

Hahnen E, Lederer B, Hauke J et al. Germline Mutation Status, Pathological Complete Response, and Disease-Free Survival in Triple-
Negative Breast Cancer: Secondary Analysis of the GeparSixto Randomized Clinical Trial. JAMA Oncol. 2017 Oct 1;3(10):1378-1385.
doi: 10.1001/jamaoncol.2017.1007. PMID: 28715532; PMCID: PMC5710508.

Harter P, Hauke J, Heitz F, et al. Prevalence of deleterious germline variants in risk genes including BRCA1/2 in consecutive ovarian
cancer patients (AGO-TR1). PLoS One 2017;12:e0186043.

Litton JK, Hurvitz SA, Mina LA, et al. Talazoparib versus chemotherapy in patients with germline BRCA1/2-mutated HER2-negative
advanced breast cancer: final overall survival results from the EMBRACA trial. Ann Oncol. 2020 Nov;31(11):1526-1535. doi:
10.1016/j.annonc.2020.08.2098. Epub 2020 Aug 20. PMID: 32828825.

Manchanda R, Gaba F. Population Based Testing for Primary Prevention: A Systematic Review. Cancers (Basel). 2018 Nov 5;10(11).
Meindl A, German Consortium for Hereditary B, Ovarian C. Comprehensive analysis of 989 patients with breast or ovarian cancer



provides BRCA1 and BRCA2 mutation profiles and frequencies for the German population. Int J Cancer. 2002;97(4):472-80.
8. Robson M, Im SA, Senkus E, et al. Olaparib for Metastatic Breast Cancer in Patients with a Germline BRCA Mutation N Engl J Med
2017;377:523-533
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Checkliste zur Erfassung einer méglichen erblichen
Belastung fiir Brust- und / oder Eierstockkrebs

e
A Paruns ung

~ ___ checkliste_erbliche_belastung_brust_gyn-210212

Lo Ca — online tool provided by the GC-HBOC,

PRSI R L I e— https://familiaerer-brust-und-eierstockkrebs.uk-
o 3 koeln.de/informationen/downloads/
E. Suwme aus A und D = Risko Scors

1. Kast K, Rhiem K, Wappenschmidt B, et al., Prevalence of BRCA1/2 germline mutations in 21.401 families with breast and ovarian
cancer. ] Med Genet 2016;53:465-71.

2. Rhiem K, Biicker-Nott HJ, Hellmich M, et al. Benchmarking of a checklist for the identification of familial risk for breast and ovarian
cancers in a prospective cohort. Breast J. 2019;25(3):455-460. doi:10.1111/tbj.13257



State of research: Relevance of Genetic and
non-Genetic Risk Factors
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Castera L, Harter V, Muller E. et al.: Landscape of pathogenic variations in a panel of 34 genes and cancer risk estimation from 5131
HBOC families. Genetics in Medicine. Genet Med. 2018 Jul 10. doi: 10.1038/s41436-018-0005-9.

Couch FJ, Shimelis H, Hu C, et al. Associations between cancer predisposition testing panel genes and breast cancer JAMA Oncol
2017;3:1190-1196.

Couch FJ, Nathanson KL, Offit K. Two decades after BRCA: setting paradigms in personalized cancer care and prevention. Science.
2014;343(6178):1466-70.

Dorling L, Carvalho S, Allen J et al. Breast-Cancer Risk Genes — Association Analysis in More than 113,000 Women. NEJM 2021 DOI:
10.1056/NEJM0a1913948

Fachal L, Aschard H, Beesley J, Barnes DR, Allen J, Kar S, Pooley KA, Dennis J, Michailidou K, Turman C et al: Fine-mapping of 150
breast cancer risk regions identifies 191 likely target genes. Nat Genet 2020.

Ghoussaini M, Fletcher O, Michailidou K et al. Genome-wide association analysis identifies three new breast cancer susceptibility
loci. Nat Genet 2012; 44: 312-318

Hauke J, Horvath J, GroR E, et al. Gene panel testing of 5589 BRCA1/2-negative index patients with breast cancer in a routine
diagnostic setting: results of the German Consortium for Hereditary Breast and Ovarian Cancer. Cancer Med. 2018 Mar 9. doi:
10.1002/cam4.1376.



8. Michailidou K, Hall P, Gonzalez-Neira A et al. Large-scale genotyping identifies 41 new loci associated with breast cancer risk. Nat
Genet 2013; 45: 353-361, 361e1-361e2

9. Michailidou K, Beesley J, Lindstrom S et al. Genome-wide association analysis of more than 120,000 individuals identifies 15 new
susceptibility loci for breast cancer. Nat Genet 2015; 47: 373-380

10. Milne RL, Kuchenbaecker KB, Michailidou K et al. Identification of ten variants associated with risk of estrogen-receptor-negative
breast cancer. Nat Genet 2017; 49: 1767-1778

11. Michailidou K, Lindstrom S, Dennis J et al. Association analysis identifies 65 new breast cancer risk loci. Nature 2017; 551: 92-94

12. Turnbull C, Sud A, Houlston RS. Cancer genetics, precision prevention and a call to action [published correction appears in Nat Genet.
2019 Jan;51(1):196]. Nat Genet. 2018;50(9):1212-1218. d0i:10.1038/s41588-018-0202-0



Pathogene Genvarianten mit moderatem bis
hohem Erkrankungsrisiko fir Brustkrebs

Oxford
©AGO e. V.
In der DGGG e.V. LoE GR AGO
RIONINE B Altersabhingige Erkrankungsrisiken fiir Brustkrebs
Gesonsczss *  hoch: BRCA1, BRCA2, PALB2
* hoch: CDH1, PTEN, TP53, STK11
* moderat erhoht: ATM, CHEK2
* moderat erhoht: BARD1, RAD51C, RAD51D
Klinischer Nutzen* einer genetischen Untersuchung
* BRCAI1, BRCA2 1b A ++°
= PALB2 3a B +°
®= (CDH1, PTEN, TP53, STK11 3b B +°
www.age-online.de "
O e = ATM, BARD1, CHEK2, RAD51C, RAD51D 3a B +/-

; | ';',‘ * Effektivitdt priventiver MaBnahmen sowie konkurrierende Erkrankungsrisiken bei klinischen Entscheidungen beriicksichtigen

°® Eine Teilnahme an prospektiven Studien oder Registerdok ion wird

P

1. Couch FJ, Shimelis H, Hu C, et al. Associations between cancer predisposition testing panel genes and breast cancer JAMA Oncol
2017;3:1190-1196.

2. BuysSS, Sandbach JF, Gammon A, et al. A study of over 35,000 women with breast cancer tested with a 25-gene panel of hereditary
cancer genes. Cancer 2017 May 15;123(10):1721-1730. doi: 10.1002/cncr.30498. Epub 2017 Jan 13

3. Hauke J, Horvath J, GroR E, et al. Gene panel testing of 5589 BRCA1/2-negative index patients with breast cancer in a routine
diagnostic setting: results of the German Consortium for Hereditary Breast and Ovarian Cancer. Cancer Med. 2018 Apr;7(4):1349-
1358. doi: 10.1002/cam4.1376

4. Shimelis H, LaDuca, Hu C et al.: Triple-negative breast cancer risk genes identified by multigene hereditary cancer panel testing. J Natl
Cancer Inst 2018 Aug 7.doi:10.1093/jnci/djy106.

5. Dorling L, Carvalho S, Allen J et al. Breast-Cancer Risk Genes — Association Analysis in More than 113,000 Women. January 20, 2021
DOI: 10.1056/NEJM0a1913948

6. https://www.konsortium-familiaerer-brustkrebs.de/konsensusempfehlung/, accessed 28th December 2022

7. HuC, Polley EC, Yadav S, et al: The Contribution of Germline Predisposition Gene Mutations to Clinical Subtypes of Invasive Breast
Cancer From a Clinical Genetic Testing Cohort. J Natl Cancer Inst. 2020 Dec 14;112(12):1231-1241. doi: 10.1093/jnci/djaa023.

CDH1:



1. Hearle N, Schumacher V, Menko FH, et al: Frequency and spectrum of cancers in the Peutz-Jeghers syndrome. Clin Cancer Res. 2006
May 15;12(10):3209-15

2. Kaurah P, MacMillan A, Boyd N, et al: Founder and recurrent CDH1 mutations in families with hereditary diffuse gastric cancer. JAMA.
2007 Jun 6;297(21):2360-72. doi: 10.1001/jama.297.21.2360. Epub 2007 Jun 3.

3. van Lier MG, Mathus-Vliegen EM, Wagner A, et al: High cumulative risk of intussusception in patients with Peutz-Jeghers syndrome:
time to update surveillance guidelines? Am J Gastroenterol. 2011 May;106(5):940-5

4. Roberts ME, Ranola JMO, Marshall ML, et al: Comparison of CDH1 Penetrance Estimates in Clinically Ascertained Families vs Families
Ascertained for Multiple Gastric Cancers. JAMA Oncol. 2019 Sep 1;5(9):1325-1331. doi: 10.1001/jamaoncol.2019.1208.
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Dorling L, Carvalho S, Allen J et al. Breast-Cancer Risk Genes — Association Analysis in More than 113,000 Women. January 20, 2021

DOI: 10.1056/NEJM0a1913948
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with Protein-Truncating Variants in 8 Genes
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Shown are cumulative risks of breast cancer through 80 years of age for protein-truncating variants in 8 genes that had significant
evidence of an association with breast cancer overall, on the basis of estimated odds ratios from population-based studies. Baseline

absolute risks were derived from population incidences in the United Kingdom in 2016. The | bars indicate 95 % confidence intervals.

Dorling L, Carvalho S, Allen 1 et al. Breast-Cancer Risk Genes — Associstion Analysis in More than 113,000 Women. January 20, 2021 DOI: 10.1056/NE/Moa1913948

10



=<1l Management of Individuals with Germline Variants in PALB2: A Clinical Practice

ey Resource of the American College of Medical Genetics and Genomics (ACMG)

-,

©AGOe. V. Conclusion:
InderDEGGeV. | The recommendations made here have been based on expert opinion using comprehensive literature ascertainment
in der DKG e.V. approach, but not systematic review. There is strong evidence that P/LP PALB2 variants confer a range of breast cancer risks
e across what is considered moderate to high; consequently, enhanced surveillance and the option of risk-reducing
Version 2022.1D interventions are warranted.

The risk range for this gene underlies the need to move away from compartmentalizing PALB2 and consider risk to be a
continuous variable from high to moderate, influenced by family history, polygenic risk score, and other factors. The
same applies to other breast cancer genes.

Changing this paradigm will allow us to move to personalized risk estimates by placing the risk from the P/LP variant in
the context of other risk factors and develop strategies to translate this information to enhance medical management.
There is reasonable evidence that PALB2 P/LP variants confer a small to moderately increased risk for ovarian cancer that
may warrant risk-reducing interventions, albeit their clinical benefit is not sufficiently proven yet with respect to the
efficacy of preventive measures to reduce morbidity and mortality. ...

Given the many uncertainties, those at risk for PALB2-related cancers, and the health professionals who care for them
are encouraged to contribute follow-up data to long term studies, thereby facilitating the generation of prospective

www.ago-online.de | cancer risk estimates and the evaluation of prevention measures...
roRsScrrsS
s Tischkowitz M, Balmaiia J, Foulkes WD, et al. Manag of with g riants in PALB2: 3 clinical practice resource of the American

College of Medical Genetics and Genomics (ACMG). Genet &d mx.zsm.w&uzl doi:10.1038/541436-021-01151-8

1. Tischkowitz M, Balmaiia J, Foulkes WD, et al. Management of individuals with germline variants in PALB2: a clinical practice
resource of the American College of Medical Genetics and Genomics (ACMG). Genet Med. 2021;23(8):1416-1423.
doi:10.1038/s41436-021-01151-8



BT Gegenwartige klinische Bedeutung
ﬂ> weiterer Risikogene

CAGO 8. V. = Weitere moderat penetrante Genverdnderungen und Niedrigrisikovarianten kénnen oligo- oder
Inder DEGGRV: polygen einen Einfluss auf das Brustkrebsrisiko haben.

=  Die Penetranz dieser Genverdanderungen ist abhdngig von der eigenen und familidren
s Krebsbelastung.

Einzelne Niedrigrisikovarianten erh6hen das Erkrankungsrisiko nur unwesentlich. Sie wirken
multiplikativ, so dass die Analyse multipler Genregionen (Polygener Risiko Score, PRS) zukiinftig

von klinischer Relevanz ist.
Oxford

LoE GR AGO
Genetische Analyse von mod Risikog 1 1ib B +
e.g. Genpanel
Genetische Analyse von Niedrigrisikovarianten (Polygenic risk score) 2b B +/-*
Zuweisung an spezialisierte Zentren des Konsortiums oder kooperierende 5 D -

www.age-online.de
SRR, Zentren

FICHEN * Derzeit sollten moderat penetrante Gene und Niedrigrisikovarianten nur im Rah von prospektiven Kohortenstudien,
wie der des Deutschen Konsortiums, untersucht werden, um den klinischen Nutzen zu bewerten.

Borde J, Ernst C, Wappenschmidt B et al. Performance of breast cancer polygenic risk scores in 760 female CHEK2 germline mutation
carriers. J Natl Cancer Inst. 2020 Dec 29:djaa203. doi: 10.1093/jnci/djaa203. Epub ahead of print. PMID: 33372680.

Couch FJ, Shimelis H, Hu C, et al. Associations between cancer predisposition testing panel genes and breast cancer JAMA Oncol
2017;3:1190-1196.

Cuzick J, Brentnall AR, Segal C, et al. Impact of a Panel of 88 Single Nucleotide Polymorphisms on the Risk of Breast Cancer in High-
Risk Women: Results From Two Randomized Tamoxifen Prevention Trials. J Clin Oncol. 2016:1C02016698944.

. Dunning AM, Michailidou K, Kuchenbaecker KB, et al. Breast cancer risk variants at 6g25 display different phenotype associations and
regulate ESR1, RMND1 and CCDC170. Nat Genet. 2016;48(4):374-86.

. Dorling L, Carvalho S, Allen J et al. Breast-Cancer Risk Genes — Association Analysis in More than 113,000 Women. January 20, 2021
DOI: 10.1056/NEJM0a1913948
. Hauke J, Horvath J, GroR E, et al. Gene panel testing of 5589 BRCA1/2-negative index patients with breast cancer in a routine
diagnostic setting: results of the German Consortium for Hereditary Breast and Ovarian Cancer. Cancer Med 2018 Apr;7(4):1349-1358.
doi: 10.1002/cam4.1376. Epub 2018 Mar 10.
Mavaddat N, Pharoah PD, Michailidou K, et al. Prediction of breast cancer risk based on profiling with common genetic variants. J
Natl Cancer Inst. 2015;107(5).

Mavaddat N, Michailidou K, Dennis J et al. Polygenic Risk Scores for Prediction of Breast Cancer and Breast Cancer Subtypes. Am J
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Hum Genet. 2019 Jan 3;104(1):21-34. doi: 10.1016/j.ajhg.2018.11.002. Epub 2018 Dec 13. PMID: 30554720; PMCID: PMC6323553.

9. Michailidou K, Beesley J, Lindstrom S, et al. Genome-wide association analysis of more than 120,000 individuals identifies 15 new
susceptibility loci for breast cancer. Nat Genet. 2015;47(4):373-80.

10. Lakeman IMM, van den Broek AJ, Vos JAM, et al. The predictive ability of the 313 variant-based polygenic risk score for contralateral
breast cancer risk prediction in women of European ancestry with a heterozygous BRCA1 or BRCA2 pathogenic variant. Genet Med.
2021;23(9):1726-1737. doi:10.1038/s41436-021-01198-7

11. Brooks JD, Nabi HH, Andrulis IL, et al. Personalized Risk Assessment for Prevention and Early Detection of Breast Cancer: Integration
and Implementation (PERSPECTIVE 1&l). J Pers Med. 2021;11(6):511. Published 2021 Jun 4. d0i:10.3390/jpm11060511
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Non BRCA-Associated Hereditary Cancer
- -
Syndromes with Increased Risk for Breast Cancer
©AGO . V. Syndrome | Gene | Risk for malignancy
In der DGGG o.V.
i‘::: DKG eV, Li Fraumeni P53 Breast, endometrium, colorectal, small intestine, stomach, hepato biliary,
skin, osteosarcoma, soft tissue sarcoma, urog I, CNS, ACC, leukemi

Guidelines Braast lymphoma, lung
Version 202210

Cowden PTEN Breast, endometrium, thyroid, colorectal, kidney, melanoma

Hereditary diffuse gastric cancer COH1 Hereditary diffuse gastric cancer, lobular invasive breast cancer

syndrome

Peutz-Jeghers Syndrome $TX11/tKB1 Colorectal, small intestine, stomach, pancreas, testicle, endometrium

Lynch MLHI, MSH2, MSHS, Endometrium, avary, colorectal, small Intestine, stomach, hepato billary,

PMS2, EPCAM pancreas, kidney, urogenital, CNS
Ataxia telanglectasia ATM Breast cancer, leukemia, stomach, mel sarcoma
(AT-Syndrome)
Vo ine.de Fanconi Andmie ::f;zz, BRIPI, RAD51C, AML, MDS, SCC, meduliobl nephrobi breast, pancreas, ovary

FIERLEN

Antoniou AC, Casadei S, Heikkinen T, et al. Breast-cancer risk in families with mutations in PALB2. N Engl J Med. 2014;371(6):497-506.

Benusiglio PR, Malka D, Rouleau E, et al. CDH1 germline mutations and the hereditary diffuse gastric and lobular breast cancer
syndrome: a multicentre study. ] Med Genet. 2013;50(7):486-9

Couch FJ et al.: Associations between cancer predisposition testing panel genes and breast cancer. JAMA Oncology 2017, DOI:
10.1001/jamaoncol.2017.042

di Masi A, Antoccia A. NBS1 Heterozygosity and Cancer Risk. Curr Genomics. 2008;9(4):275-81.

Gao P, Ma N, Li M, et al. Functional variants in NBS1 and cancer risk: evidence from a meta-analysis of 60 publications with 111
individual studies. Mutagenesis. 2013;28(6):683-97.

Goldgar DE, Healey S, Dowty JG, et al. Rare variants in the ATM gene and risk of breast cancer. Breast Cancer Res. 2011;13(4):R73.

Engel C, Loeffler M, Steinke V, et al. Risks of less common cancers in proven mutation carriers with lynch syndrome. J Clin Oncol.
2012;30(35):4409-15.

Hauke J, Horvath J, GroR E, et al. Gene panel testing of 5589 BRCA1/2-negative index patients with breast cancer in a routine
diagnostic setting: results of the German Consortium for Hereditary Breast and Ovarian Cancer. Cancer Med. 2018 Mar 9. doi:
10.1002/cam4.1376.

Hearle N, Schumacher V, Menko FH, et al. Frequency and spectrum of cancers in the Peutz-Jeghers syndrome. Clin Cancer Res.
2006;12(10):3209-15.
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10. Masciari S, Dillon DA, Rath M, et al. Breast cancer phenotype in women with TP53 germline mutations: a Li-Fraumeni syndrome
consortium effort. Breast Cancer Res Treat. 2012;133(3):1125-30.

11. Meindl A, Hellebrand H, Wiek C, et al. Germline mutations in breast and ovarian cancer pedigrees establish RAD51C as a human
cancer susceptibility gene. Nat Genet. 2010;42(5):410-4.

12. Song H, Dicks E, Ramus SJ, et al. Contribution of Germline Mutations in the RAD51B, RAD51C, and RAD51D Genes to Ovarian Cancer
in the Population. J Clin Oncol. 2015;33(26):2901-7.

13. Tan MH, Mester JL, Ngeow J, et al. Lifetime cancer risks in individuals with germline PTEN mutations. Clin Cancer Res.
2012;18(2):400-7.

14. Weber-Lassalle N, Hauke J, Ramser J, et al. BRIP1 loss-of-function mutations confer high risk for familial ovarian cancer, but not
familial breast cancer. Breast Cancer Res. 2018 Jan 24;20(1):7. doi: 10.1186/s13058-018-0935-9.
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Current Version of the TruRisk® BC / OC* Gene Panel

by the

German Consortium (GC-HBOC)

©AGOa. V.
In der DGGG e.V.
sowe

in der DKG e.V.

Guidelines Braast
Version 202210

www.ago-online.de
FORSCHIEN
LETIREN
MEREN

| I-'AMI?SAI FANCC I FANCM | HOXB13

MEN1 |MRE!M|MUTYH 'NBN lNF! lPOl.DI lPOLE |RAIEO

RECQL I XRCC2

Selection of genes:

11 BC (breast cancer) / OC (ovarian cancer) ‘core genes’ (Data on risk increase)
7 other syndrome-associated genes (Lynch, Cowden, Peutz-Jeghers) with suspected

BC / OC association
16 BC / OC candidate genes from scientific projects (validation in the GC-HBOC)

Strategy: Validation in prospective cohort, continuous expansion and improvement

TruRisk® V3.1.1.

* BC = breast cancer, OC = ovarian cancer
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e Distinct Genetically Subtypes

ﬂ> Defines Distinct Tumor Entities
“Acoe.V. | Distinct genetic subtypes of breast cancer may show distinct clinical features.
wwe v | Prior to the offer risk reducing clinical procedures the following facts and data

cuemessess | ShOUld be addressed:
Version 202210
®  Age related disease penetrance?

®  Typical histopathological features?

®  Sensitivity to current screening modalities?
®  Better survival of early detected tumors?

®  Natural disease course?

®  Response to anti-tumor therapy?

www.aga-online.de ; Genotype-phenotype-correlations must be known before performing
LEHREN preventive clinical measures

MEEN

Broeks A, Schmidt MK, Sherman ME, et al. Low penetrance breast cancer susceptibility loci are associated with specific breast tumor
subtypes: findings from the Breast Cancer Association Consortium. Hum Mol Genet. 2011;20(16):3289-303.

Fasching PA, Pharoah PD, Cox A, et al. The role of genetic breast cancer susceptibility variants as prognostic factors. Hum Mol Genet.
2012;21(17):3926-39.

Pirie A, Guo Q, Kraft P, et al. Common germline polymorphisms associated with breast cancer specific survival. Breast Cancer Res.
2015;17(1):58.

Mulligan AM, Couch FJ, Barrowdale D, et al. Common breast cancer susceptibility alleles are associated with tumour subtypes in
BRCA1 and BRCA2 mutation carriers: results from the Consortium of Investigators of Modifiers of BRCA1/2. Breast Cancer Res.
2011;13(6):R110.

Weischer M, Nordestgaard BG, Pharoah P, et al. CHEK2*1100delC heterozygosity in women with breast cancer associated with early
death, breast cancer-specific death, and increased risk of a second breast cancer. J Clin Oncol. 2012;30(35):4308-16.
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VUS: Problems and Questions

“AGOe. V. = A Variant of Unknown Significance (VUS IARC class 3) is a genetic variant

In der DGGG e.V.

sowle with unknown clinical relevance.” (Plon et al. Hum Mutat 2008)

in der DKG e.V.

Guideines Broast = Most VUS are extremely rare (< 3 variants in > 80 % of families)

Version 202210
= Classification of sequence variants should be performed according to the
IARC classification system

= Frequency of VUS (IARC class 3) increases with numbers of tested genes
= Clinical interpretation and decision making depending on the IARC
classification system is not standardized yet

= In silico prediction tools (PolyPhen2, SIFT) are not adequate or sufficient
for clinical decision making

Wiw.agc-onlina da = Additional analyses are required, e.g. in vitro splicing assay, functional

TORSCIIEN

assay, segregation analysis, co-occurence analysis, large case / control
studies

Ernst C, Hahnen E, Engel C, et al. Performance of in silico prediction tools for the classification of rare BRCA1/2 missense variants in
clinical diagnostics. BMC Med Genomics. 2018;11(1):35. Published 2018 Mar 27. doi:10.1186/s12920-018-0353-y

Plon SE, Eccles DM, Easton D, et al. Sequence variant classification and reporting: recommendations for improving the interpretation
of cancer susceptibility genetic test results. Human mutation. 2008;29(11):1282-91.



NE Klassifikation der Varianten nach IARC

.
; > = (Plon et al., Human Mutation, 2008)
°ﬁi?:é:é oV Proposed Classification System for Sequence
i 4a¢ DKE oV Variants Identified by Genetic Testing
e Class | Discription Probability of being
pathogenic
5 Definitly pathogenic >0,99
4 Likely pathogenic 0,95-0,99
3 Uncertain 0,05-0,949
2 Likely not pathogenic or of little clinical significance 0,001-0,049
1 Not pathogenic or no of clinical significance < 0,001
www.ago-online.de
LR Nur Klasse 4 und 5 Varianten gelten als klinisch relevant.

HEnLS

Plon SE, Eccles DM, Easton D, et al. Sequence variant classification and reporting: recommendations for improving the interpretation
of cancer susceptibility genetic test results. Human mutation. 2008;29(11):1282-91.



1.

Nl
— | Classification of IARC Class 3 Variants
D> |
©AGOa. V.
In der DGGG 0.V,
owe Requires additional information and analyses, e.g.
e = Co-occurence data from large data banks
- = Segregation analysis
= Functional analysis etc.
= Data should be pooled in large study groups (e.g. ENIGMA)

* Most class 3 variants can be downgraded to clinically irrelevant classes 1 or 2 by these analyses. Few are
upgraded to the clinically relevant classes 4 or 5. Any re-evaluation of the IARC class should be communicated
to the tested persons (see for example the concept of supervision in centres of the German Consortium / GC-

www.age-online.de HBOC).

Spurdle AB, Healey S, Devereau A, et al. ENIGMA--evidence-based network for the interpretation of germline mutant alleles: an
international initiative to evaluate risk and clinical significance associated with sequence variation in BRCA1 and BRCA2 genes.

Human mutation. 2012;33(1):2-7.
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Guidelnes Braast
Version 2022.1D

www.age-online.de
TORSCITIENS
LEIRT~N
nmeEnLDsS

Requirements for the Introduction of New
Diagnostic or Predictive Genetic Testing*

The risk collective is clearly defined by risk criteria.

The positive predictive value of risk critiera with respect to the
identification of the genetic risk factor is known.

The cut-off values for genetic testing evolved through a transparent
consensus process.

The genetic test is valide and reliable.
A spectrum bias is excluded or defined.

A clinical prevention strategy exists that leads to early detection or
prevention and mortality reduction of the genetically defined subset of
the disease.

* Acc. to the position paper on risk-adjusted early detection of cancer of the German National Cancer Plan

developed under the Federal Ministry of Health, e.g. "Priventive Gendiagnostik - Hoffnung und Fluch der
Genanalyse®, Heft 26 des Deutschen Arzteblattes vom 29.06.2012; Dtsch. Arztebl. 2012; 109(26): A-1371 / B-
1183 / C-1163)

Schmutzler RK, et al. Risikoadaptierte Friiherkennung, Ein Papier der Unterarbeitsgruppe ,,Risikoadaptierte Friherkennung der AG1
2Weiterentwicklung der Krebsfriiherkennung” des Nationalen Krebsplans.
http://wwwbmgbundde/fileadmin/dateien/Downloads/N/Nationaler_Krebsplan/Zielepapier_zum_Querschnittsthema_Risiko-
adaptierte_Krebsfrueherkennung.pdf. 2011.

"Praventive Gendiagnostik - Hoffnung und Fluch der Genanalyse", Heft 26 des Deutschen Arzteblattes vom 29.06.2012; Dtsch.
Arztebl. 2012; 109(26): A-1371 / B-1183 / C-1163),
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ToOoRSCIHIrEsS
LEnRe~N
MEnesS

Nicht-direktive Beratung vor der Durchfiihrung
praventiver MaBnahmen

AGO ++
= Beriicksichtigung des:
= Gendiagnostikgesetzes
= Medizinproduktegesetzes (z. B. Risikokalkulation)

= Anwendung von Software zur Risikokalkulation erfordert ein professionelles
Training und Erfahrung

= Kommunikation von:
= absoluten Erkrankungsrisiken in einem iiberschaubaren Zeitraum
= Risiken und Nutzen der intensivierten Fritherkennung
= Risiken und Nutzen praventiver MalRnahmen

= konkurrierenden Risiken, z. B. Rezidiv- / Metastasierungsrisiko im
Vergleich zum Zweitkarzinomrisiko bei bereits erkrankten Frauen

= Angemessene Bedenkzeit vor prophylaktischen Operationen

1. Phi XA, Houssami N, Hooning MJ et al., Accuracy of screening women at familial risk of breast cancer without a known gene
mutation.. Eur J of Cancer 2017;85:31-38
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Multimodales intensiviertes
Friiherkennungsprogramm?*

Oxford
TR e tof GR AGO
i DXG V. * Fritherkennungsprogramm am Beispiel nicht an BC-
S Do erkrankter BRCA1/2-Mutationstragerinnen
* Zum Nachweis frither Tumorstadien 2b B +4
Arztliche Tastuntersuchung 2 25 Jahre halbjdhrlich
Ultraschall 225 Jahre halbjahrlich
Mammographie 240 Jahre 1-2 jhrlich
Kernspintomographie 225 Jahre Jahrlich
= Zur Verbesserung des metastasenfreien Uberlebens 2b B +
* Uberlebende nach kindlichen Tumoren mit thera- 2a B b
www.aga-online.de peutischer Radiatio der Brustwand (z. B. M. Hodgkin)

2 PIDT * Das multimodale Frilherkennungsprogramm sollte fiir Frauen mit Mutationsnachweis in Risikogenen und bei
PN erhdhtem rechnerischen Risiko ohne Mutationsnachweis im Rahmen einer transparenten Qualitétssicherung
und entsprechender Evaluation erfolgen

E-Learning DKG/FBREK, 2022

Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe, AWMF): S3-Leitlinie Friiherkennung, Diagnose,
Therapie und Nachsorge des Mammakarzinoms, Version 4.4, 2021, AWMF Registernummer: 032-0450L,
http://www.leitlinienprogramm-onkologie.de/leitlinien/mammakarzinom/ (abgerufen am: 24.1.2022) Bick U, Engel C, Krug B, et al.
High-risk breast cancer surveillance with MRI: 10-year experience from the German consortium for hereditary breast and ovarian
cancer. Breast Cancer Res Treat. 2019;175(1):217-228. d0i:10.1007/s10549-019-05152-9

3. Ellen Warner: Screening BRCA1 and BRCA2 Mutation Carriers for Breast Cancer. Review. Cancers 2018, 10, 477,
doi:10.3390/cancers10120477

4. Evans, D.G.; Kesavan, N.; Lim, Y. et al.: MRI breast screening in high-risk women: Cancer detection and survival analysis. Breast Cancer
Res. Treat. 2014, 145: 663-672

. Leach MO, Boggis CR, Dixon AK, et al. Screening with magnetic resonance imaging and mammography of a UK population at high
familial risk of breast cancer: a prospective multicentre cohort study (MARIBS). Lancet. 2005;365(9473):1769-78.

. Meindl A, Ditsch N, Kast K, et al. Hereditary breast and ovarian cancer: new genes, new treatments, new concepts. Dtsch Arztebl Int.
2011;108(19):323-30.

Bick U, Engel C, Krug B, et al. High-risk breast cancer surveillance with MRI: 10-year experience from the German consortium for

U

(o))

~
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hereditary breast and ovarian cancer. Breast Cancer Res Treat. 2019;175(1):217-228. doi:10.1007/s10549-019-05152-9

8. Ellen Warner: Screening BRCA1 and BRCA2 Mutation Carriers for Breast Cancer. Review. Cancers 2018, 10, 477,
doi:10.3390/cancers10120477

9. Evans, D.G.; Kesavan, N.; Lim, Y. et al.: MRI breast screening in high-risk women: Cancer detection and survival analysis. Breast
Cancer Res. Treat. 2014, 145: 663-672

10.Leach MO, Boggis CR, Dixon AK, et al. Screening with magnetic resonance imaging and mammography of a UK population at high
familial risk of breast cancer: a prospective multicentre cohort study (MARIBS). Lancet. 2005;365(9473):1769-78.

11.Meindl A, Ditsch N, Kast K, et al. Hereditary breast and ovarian cancer: new genes, new treatments, new concepts. Dtsch Arztebl Int.
2011;108(19):323-30.



roeeo
——— | High-Risk Breast Cancer Surveillance with MRI
°.’:§3§é§é oV. 30-39 years 40-49 years > 50 years
Idsr DG e ¥, Detection PPV (%) Detection PPV (%) Detection PPV (%)
Guideines Breast rate (%o) rate (%o) rate {%o)
Version 202210
BRCA1 43.2 29.4 21.8 255 30.5 333
BRCA2 22.7 233 24.3 27.5 16.3 23.5
BRCA1/2-non 29 2.8 74 6.8 10.9 13.8
carriers with
high risk
PPV: Pasitive predictive value
www.ago-online.de Detection performance of annual multimodality screening rounds with MRI by risk group and age.
:l‘!ll'l";l\\ Bick U, Engel C, Krug B, et al. High-risk breast cancer surveillance with MRI: 10-year from the for by y breast and
ovarian cancer, Breast Cancer Res Treot. 2019;175{1):217-228. doi:10.1007/510549-019-05152-3

Bick U, Engel C, Krug B et al.: German Consortium for Hereditary Breast and Ovarian Cancer (GC-HBOC). High-risk breast cancer
surveillance with MRI: 10-year experience from the German consortium for hereditary breast and ovarian cancer. Breast Cancer Res
Treat. 2019 May;175(1):217-228. doi: 10.1007/s10549-019-05152-9. Epub 2019 Feb 6. PMID: 30725383.
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Multimodales Nachsorgeprogramm fiir Frauen mit BRCA1/2

E"“"“ Mutation nach primérer einseitiger Mammakarzinom-Erkrankung
©AGO &. V. Oxford
In der DGGG o.V.
moxe V. LoE GR AGO
S = Multimodales intensiviertes Nachsorgeprogramm®
= Zum Nachweis frither Tumorstadien 2a B o
= Arztliche Tastuntersuchung 2 25 Jahre* halbjahrlich
= Ultraschall 2 25 Jahre* halbjdhrlich
= Mammographie 2 40 Jahre* 1-2 jahrlich
= Kernspintomographie 2 25 Jahre* jahrlich
= Zur Mortalitdatsreduktion 3a C +/-*

www.age-online.de

g » * bzw. ab Alter bei Erstdiagnose
eSS
® die Nachsorge solite im Rahmen einer transparenten Qualititssicherung und entsprechender Evaluation erfolgen.

1. Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, Deutsche Krebshilfe, AWMF): S3-Leitlinie Friherkennung, Diagnose,
Therapie und Nachsorge des Mammakarzinoms, Version 4.4, 2021, AWMF Registernummer: 032-0450L,
http://www.leitlinienprogramm-onkologie.de/leitlinien/mammakarzinom/ (abgerufen am: 24.1.2022) Bick U, Engel C, Krug B, et al.
High-risk breast cancer surveillance with MRI: 10-year experience from the German consortium for hereditary breast and ovarian
cancer. Breast Cancer Res Treat. 2019;175(1):217-228. d0i:10.1007/s10549-019-05152-9

2. Ellen Warner: Screening BRCA1 and BRCA2 Mutation Carriers for Breast Cancer. Review. Cancers 2018, 10, 477,
doi:10.3390/cancers10120477

3. Evans, D.G.; Kesavan, N.; Lim, Y. et al.: MRI breast screening in high-risk women: Cancer detection and survival analysis. Breast Cancer
Res. Treat. 2014, 145: 663-672

4. Leach MO, Boggis CR, Dixon AK, et al. Screening with magnetic resonance imaging and mammography of a UK population at high
familial risk of breast cancer: a prospective multicentre cohort study (MARIBS). Lancet. 2005;365(9473):1769-78.

5. Meindl A, Ditsch N, Kast K, et al. Hereditary breast and ovarian cancer: new genes, new treatments, new concepts. Dtsch Arztebl Int.
2011;108(19):323-30.
6. Bick U, Engel C, Krug B et al.: German Consortium for Hereditary Breast and Ovarian Cancer (GC-HBOC). High-risk breast cancer

surveillance with MRI: 10-year experience from the German consortium for hereditary breast and ovarian cancer. Breast Cancer Res
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Treat. 2019 May;175(1):217-228. doi: 10.1007/s10549-019-05152-9. Epub 2019 Feb 6. PMID: 30725383.

7. Carbine NE, Lostumbo L, Wallace J et al.: Risk-reducing mastectomy for the prevention of primary breast cancer. Cochrane Database
Syst Rev. 2018 Apr 5;4:CD002748. Review

8. Leach MO, Boggis CR, Dixon AK, et al. Screening with magnetic resonance imaging and mammography of a UK population at high
familial risk of breast cancer: a prospective multicentre cohort study (MARIBS). Lancet. 2005;365(9473):1769-78.

9. Meindl A, Ditsch N, Kast K, et al. Hereditary breast and ovarian cancer: new genes, new treatments, new concepts. Dtsch Arztebl Int.
2011;108(19):323-30.

10. Yao K et al.: Contralateral prophylactic mastectomy: current perspectives: Int ] Womens Health 2016, 8:213-23. doi:
10.2147/1JWH.S82816



‘;,.;gcz;; Fritherkennungsprogramm fiir Manner
ﬂ> mit BRCA1/2 Mutationen*

< ' Das Lebenszeitrisiko fiir Brustkrebs liegt in der ménnlichen Allgemeinbevolkerung bei 0.1 %.
,':?3;;:& .v. BRCA1 Mutationstrdger haben ein Erkrankungsrisiko fiir Brustkrebs von ca. 1 %, ein ca. 1.8-

insroxcey.  Dis 3.75-faches Risiko fiir ein Prostatakarzinom < 65 Jahren.
cuiteessreass. BRCA2 Mutationstrdger haben ein ca. 5-7 %iges Lebenszeitrisiko fiir Brustkrebs, ein ca. 2.5-
Versn 202210 hjg 8.6-faches Risiko fiir ein Prostatakarzinom < 65 Jahren.

Oxford
LoE GR AGO

Aktuell kein spezifisches Fritherkennungsprogramm -
Krebsfriiherkennungsuntersuchung im Rahmen der Regelversorgung

* Fir Brustkrebs: 5 D +
Selbstuntersuchung
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‘ BRCA-neg. Women at Moderate to High Risk

ﬂ h | or Survivors of Hodgkin Disease
Tt Rationale:

in dor DKG eV * |Increased risk of breast cancer after chest irradiation because
Shoas Bk of Hodgkin lymphoma in childhood (9-18 years)

= Increased risk of breast or ovarian cancer in women from BRCA1/2
negative families at risk that is, however, lower than in women from
BRCA1/2 positive families

= Referral to centres of the GC-HBOC or cooperating centres for the
evaluation of structured surveillance and follow-up
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sie zu keiner Mortalitadtsreduktion fiihrt.
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Chirurgische Pravention bei gesunden
BRCA1/2 Mutationstridgerinnen
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sowme
in der DKG e.V. S
cusemessese " Risiko-reduzierende bilaterale Salpingo-Oophorektomie 2a B
Version 202210 (RRSO)#‘
reduziert die Eierstockkrebsinzidenz und -mortalitédt ++*
= reduziert die Gesamtmortalitat ++*
= Risiko-reduzierende bilaterale Mastektomie (RRBM)
reduziert die Brustkrebsinzidenz 2b B +*
reduziert die Mortalitit bei BRCA1 Mutationstrigerinnen*** 2b B +*
*  Studi ilnah pfohl
W'awm‘“ ** Die RRSO wird ab ca. 35 Jahren fiir BRCA1 und ab ca. 40 Jahren fiir BRCA2 Mutationstrigerinnen unter

Wi

Pt Beriicksichtigung des Erkrankungsalters in der Familie und des Familienpl gs-Status empf
HIEHEN *** Fiir BRCA2 Mutationstrigerinnen konnte keine Mortalitdtsreduktion gezeigt werden. RRBM Beratung sollte
individualisiert durchgefithrt werden.
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Guidelnes Breast = Risikoreduzierende Salpingo-Oophorektomie (RRSO) 2b B +*
Version 202210
iert Eierstockkrebsinzidenz und -mortalitst
reduziert die rtalitat
(gegensitzliche Ergebnisse bzgl. kontralateraler Brustkrebsinzidenz)
Risikoreduzierende kontralaterale Mastektomie (RRCM)* 2b B +*
reduziert kontralaterale Brustkrebsinzidenz und die Mortalitét
Tamoxifen (reduziert kontralaterale Brustkrebsinzidenz) 2b B +/-*
Indikationsstellung fiir RRCM solite Alter, Ersterkrankungsalter 2a B ++*
und betroffenes Gen beriicksichtigen.
Risikoreduzierende bilaterale Mastektomie nach Ovarialkarzinom 4 C +[-**

www.age-online.de

; . " ';’,‘ * Gesamtprognose muss beriicksichtigt werden, Studienteilnahme empfohlen
** in Abhingigkeit vom Tumorstadium (FIGO 1/1l), rezidivfreier Zeit (> 5 Jahre), Alter
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NEc Improved Overall Survival After Contralateral
____/| Risk-reducing Mastectomy in BRCA1/2 Mutation Carriers with
E_ z a History of Unilateral Breast Cancer: A Prospective Analysis

CAGO e V. Analysis® Group Person years of Deaths Mortality® (95% CI) | HR (95 % C1)

In der DGGG e.V. observation

sawie

in der DKG e.V. {a) Surveillance | 3007 65 21.6(16.9-27.6) Ref

Guidelines Braast

Versian 202210 CRRM 1975 19 9.6(6.1-15.1) 0.43(0.26-0.72)¢
0.49 (0.29-0.82)¢

{b) Surveillance | 2673 56 21.0(16.1-27.2) Ref.
CRRM 1837 18 9.8 (6.2-15.5) 0.46 {0.27-0.79) ¢
0.55 (0.32-0.95) ¢
* Analysis {a) is the mal startof being date of primary (p8C) the date of DNA whichever came first. in the
d lysis (b), the starts elther 2 years after PBC or at the date of DNA diagnasis, whichever came firss, to exciude i dis

fter PBC {n=17),

* Univarlate analysis.
‘,_L 4 for duciny ip bl d criterl; Lox £
thy ds sectl th analysis: type year of birth, age at DNA diagnosis, age at PBC diagnosis, T-status,
presence of positive lymph nodes, diff grade, recep! tus, HER2 status PBC.
Abbreviations: CRRM, contralateral risk-reducing mastectomy; HR, Hazard ratio; €I, confidence Interval.
www.ago-online.de

TORSCHIEN We conclude that CRRM Is lated with Imp d averall In BRCA1/2 mutation carrlers with a history of PEC.
LEIREN Further h is d to d lop a model based on age at diag is and and char: ristics that
MeEnesS can predict survival b fit for specifi bgroups of pati mi at further personalized counselling and improved

decision making.
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= Therapie des Keimbahnmutations-assoziierten
| M Karzi
dMmmaxKarzinoms o
Es liegen prospektive Kohortenstudien mit begrenzter Nachbeobachtungszeit vor LoE GR AGO
e:i?,;;:g oV. *  Brusterhaltende Operation: Addquate lokale Tumorkontrolle (~ 10 Jahre Follow-up) 2a B +
m DKG e.V. *  Systemische Therapie nach den allgemeinen Standards 3a B +
Guidelnes Braast *  gBRCA Mutationsstatus ist ein pradiktiver Faktor fiir das Ansprechen auf Chemotherapie bei TNBC 2b B
- * Carboplatin (vs. Docetaxel) beim metast. MaCa 2b B
PARP-Inhibitor (Her2-negative Karzinome):
EBC : Olaparib (bei gBRCA1/2-Mutation)* ib B +
MBC:
gBRCA1/2-Mutation
* Olaparib ib A ++
* Talazoparib ib A ++
Somatische BRCA1/2-Mutation (Keimbahntestung gBRCA ist Standard)
www.age-online.de * Olaparib b s +/-
FORSCIIEN PALB2-Keimbahnmutation
HERLEN * Olaparib B 4

EBC: Early Breast Cancer; MBC: Metastatic Breast Cancer; * Einsatz gemi di inschl iterien und Zuk
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Reduktion des invasiven MaCa, DCIS und LN

= Raloxifen fiir postmenopausale Frauen 1b A +*
Reduktion des invasiven MaCa

=  Aromatasehemmer fiir postmenopausale Frauen 1b A L Sl

* Risiko definiert wie in der NSABP P1-Studie (1.66 % in 5 Jahren) oder nach #Tyrer-Cuzick-Modell (IBIS-11).
www.ago-online.de ** Signifikante Risikoreduktion unter Anastrozol filr Ovarial- und Endometriumkarzinome, sowie Haut-, Kolorektal-,
i Schilddriisen-, Harnwegskarzinome und himatologische Tumoren
Chemopriventive Therapien sollten nur nach individueller und umfassender Beratung angeboten werden. Der
Nutzen hingt vom Risikostatus, Alter und vorbestehenden Risiken fiir Nebenwirkungen ab.
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FORSCHIEN
LETIREN
HENEN

Kooperation von zertifizierten Brustzentren (BZ) mit zertifizierten
spezialisierten Zentren des DK-FBEK*

Checkliste (Einschlusskriterien)

Aufkldrung zur diagnostischen Testung Gentest
' Communication, Spez.
Exchange, Advice Zentren
Prophylaktische OP Beratung Indikation zum Fritherkennungs-

Stratifizierte Therapie programm und / oder prophyl. OP

* Transsektoraler Vertrag zur integrierten Versorgung nach § 140a SGB V seit 2015
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