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Located in Germany

Our local partner in Iran
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ÅOncology testing

ÅInfertility testing

ÅPrenatal testing

Ob/GYN clinic - Genetic testing for the following indications
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Cancer Syndromes



ÅDNA changes seen in tumors

ÅSomatic changes
ïAcquired

ïNot heritable

ÅGermline mutation
ïPresent from birth

ïHeritable

ïCancer predisposition

Germline mutations alone do not cause cancer- PREDISPOSITION

www.centogene.com

All cancer is geneticé
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ébut most cancers are NOT inherited

Inherited

5%- 10%

Inherited

Familial

20%- 30%

Familial

Sporadic

60%- 75%

Sporadic
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Genetic contribution to gynecological cancers
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Holman LL, Lu KH. Genetic Risk and Gynecologic Cancers.Hematology/oncology clinics of North America. 2012;26(1):13-29. doi:10.1016/j.hoc.2011.11.003.
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Increased risks when hereditary component present
Why you should care?
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Gynecologists = best and first line of defenseé.

Increasing 
awareness

Changing paradigm in point of risk assessment 

Variety of tests

More affordable 
options

More patients 
diagnosed

Previously ςAssessed post-cancer diagnosis

NOW ςAssessed Pre-(and post) cancer suspicion/ diagnosis

Need other medical 
professionals 

Obstetricians/ 
Gynecologists

Oncologists Geneticists Genetic Counselors

Primary care 
physicians
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Identifying Hereditary Cancer Syndromes

Most important and easy tool = 3 generational PEDIGREE analysis

Å Younger than expected age of cancer-onset

Å Multiple generations affected

Å җ 2 first-degree relatives with tumors of the 

same site, rare tumors, tumors of a known 

syndrome

Å Cancer in not commonly affected sex

Å Associated with other genetic traits, 

congenital defects, lesions (i.e. breast cancer and macrocephaly; 

Fanconianemia; polyps)

Å Ancestry with a known founder mutation

Family history suggestive of a cancer predisposition

https://www.cancer.gov/images/cdr/live/CDR746236.jpg
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Consider testingé

Ovarian and Uterine Cancer

Multipl

e

Young

Rare

2 or more primary 

cancers in the same 

person 

Uterine cancer 

diagnosed <50y 

Ovarian cancer at 

any age 

3 or more ovarian, 

uterine, or other 

cancers on the same 

side of the family 

Breast Cancer

Personal/ family Hx of early onset breast 

cancer (dx< 45y)   

Personal/family hx of ovarian/fallopian tube/ 

primary peritoneal cancer at any age

Family with > 3 breast cancers on same side of 

the family 

Breast cancer and 1 or more of the following 

on the same side of the family:

ÅThyroid cancer

ÅSarcoma

ÅEndometrial cancer

ÅBrain tumors

ÅAcute leukemia at < 45y

ÅDiffuse gastric cancer

ÅChildhood cancers

ÅHx of Male breast cancer

Ancestry with high risk
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BRCA1 BRCA2

Breast cancer to age 80 50-85% 50-85%

Ovarian cancer to age 80 20-60% up to 27%

Male breast cancer Slight incr. ~6%

Prostate cancer Slight incr.   Slight incr.

Pancreatic cancer No incr. 1.5 -5%

Melanoma No incr. Slight incr.

Daly MD: NCCN 2002 genetic/familial high -risk assessment clinical practice guidelines in oncology.

25-50% of all hereditary breast and ovarian cancer cases
BRCA1/ 2 Mutations: Cancer Risks

Hereditary Breast & Ovarian Cancer syndrome
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What goes with what??
Brief review on syndromes to consider in a gynecology setting

Syndrome Genes Breast Ovarian Uterine Colorectal Pancreatic Others

Hereditary Breast & 

Ovarian Cancer 

syndrome

BRCA1, 

BRCA2

x x x Melanoma, Prostate

Li-Fraumeni syndrome TP53 x x

Cowden Syndrome PTEN x x X Kidney, thyroid, 

macrocepahly , f/h autism, 

Oral papillomas , Facial 

trichilemmomas

Peutz -Jegers STK11 x x x (Hamartomas)

Hereditary Diffuse 

Gastric Cancer

CDH1 x (LCIS) x Diffuse gastric cancer

Lynch syndrome MLH1, MSH2, 

MSH6, PMS2

x x x Gastric, ureteral, biliary, 

glioblastoma

ATM x x Prostate

CHEK2 x x Prostate

PALB2 x x Male Breast cancer
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Family Hx

Assessment

Personalized prevention

recommendations

- Order genetic testing

- Referral for genetic evaluation

with personalized prevention

recommendations

Standard prevention

recommendations

Intervention

Average

Moderate

(ñFamilialò)

High/Genetic

Risk Classification

Goal: Classification - Who needs what?
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Changing paradigm in Testing:

Sequential vs. Parallel (Panel testing)

Å Prevalence of Lynch syndrome 

pathogenic variants 

(MLH1, MSH2, EPCAM-MSH2, MSH6, 

and PMS2) in unselected population of 

endometrial cancer patients  = 5.8%

Å Prevalence of pathogenic variants in 

other actionable genes was 3.4%.

Tung N, Lin NU, Kidd J, et al.: Frequency of Germline Mutations in 25 Cancer Susceptibility Genes in a Sequential Series of Patients With Breast Cancer. J ClinOncol34 (13): 1460-8, 2016.
Ring KL, BrueglAS, Allen BA, et al.: Germline multi-gene hereditary cancer panel testing in an unselected endometrial cancer cohort. Mod Pathol29 (11): 1381-1389, 2016. 

Å Prevalence of BRCA1 and BRCA2 path

-ogenic variants in unselected 

population of breast cancer patients 

= 6.1%

Å Prevalence of pathogenic variants in 

other breast/ovarian cancer ð

predisposing genes = 4.6%
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ÅBRCA1, BRCA2BRCA1/2 

panel

ÅAPC, ATM, BARD1, BLM, 
BMPR1A, BRCA1, BRCA2, 
BRIP1, CDH1, CDK4, 
CDKN2A, CHEK2, 
EPCAM, FH, FLCN, 
MLH1, MSH2, MSH6, 
MUTYH, NBN, NTHL1, 
PALB2, PMS2, POLD1, 
POLE, PTEN, RAD51C, 
RAD51D, SMAD4, STK11, 
TP53, 

CentoCancer® panel

(Covers breast, ovarian, uterine 
and other cancer genes)

Deciding on the right test: Centogeneõstests



Results and Implications 
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Class 1- Pathogenic

Class 2- Likely Pathogenic

Class 3- Variant of Uncertain 

Significance (VUS)

Class 4- Likely Benign

Class 5- Benign

Classified according to the recommendations of American College of Medical Genetics 

Positive

Negative

Unknown
Medical management 
based on personal 
and/or family history of 
cancer 

Medical management 
based on cancer risks 
specific to gene 
mutation
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Ms. R, a 35 year old woman, comes for a gynecology visit. 
You inquire about family health history and find out the 
following information:

ïMaternal family history is negative for cancer

ïPaternal family history is significant for:

ÅSister with ovarian cancer at 35y

ÅPaternal aunt with ovarian cancer at 55y

ÅPaternal grandmother with breast cancer at 42y

Case 1: Ms. R
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Case 1: Pedigree

Key

-Breast CA

-Ovarian CA

Dx 55

d. 56

Dx 42

82 yrs

Ms. R

35 
Dx 35

37 yrs

28

60 58
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BRCA1/2 Genetic Testing

GeneReviews: https://www.ncbi.nlm.nih.gov/books/NBK1247/ Accessed 6/6/2017

ÅGermline mutations in BRCA1/2  genes implicated in 25-50% of all 
hereditary breast and ovarian cancer cases

ÅAffected family member should be tested first, when possible

ÅNo mutation detected (or άǳƴŎŜǊǘŀƛƴ ǾŀǊƛŀƴǘέύΥ testing others not warranted

ÅMutation detected: unaffected relatives can be offered testing for that specific 
mutation

https://www.ncbi.nlm.nih.gov/books/NBK1247/
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Results of sister
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Test Ms. R for Familial mutation: Predictive Testing

Key

-Breast CA

-Ovarian CA

Dx 55

d. 56

Dx 42

82 yrs

Ms. R

35 
37 28

60 58

+ve BRCA2 

mutation
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Management and Screening for Ms.R

Adapted from National Comprehensive Cancer Network (NCCN) guidelines
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X is a 40 year old patient who asks for information about 
the òbreast cancer gene testó.  

Family history :  

ïMother with breast cancer - age 58

ïMaternal aunt with breast cancer ςage 65

ïPaternal grandmother with breast cancer ςage 79

Ms. X has no other risk factors for breast cancer. 

Case 2: Ms.X
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Case 2:  Pedigree

Dx 55

65 yr

Dx 60

71 yr

Dx 79

d.81

Key:

-Breast CAAlison

40 yr

15 yr
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Pedigree analysis: 

ïno indications of other breast cancer syndromes

Patient is in òModerate/Familialó risk category

Appropriate test:

NGS panel which includes all breast cancer 

related genes including moderate and low risk 

genes.

Case 2: Risk Assessment 
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ÅBRCA1, BRCA2BRCA1/2 

panel

ÅAPC, ATM, BARD1, BLM, 
BMPR1A, BRCA1, BRCA2, 
BRIP1, CDH1, CDK4, 
CDKN2A, CHEK2, 
EPCAM, FH, FLCN, 
MLH1, MSH2, MSH6, 
MUTYH, NBN, NTHL1, 
PALB2, PMS2, POLD1, 
POLE, PTEN, RAD51C, 
RAD51D, SMAD4, STK11, 
TP53, 

CentoCancer® panel

(Covers breast, ovarian, uterine 
and other cancer genes)

Deciding on the right test: 
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Benefits of genetic testing - Positive result

ÅClinical intervention may improve outcome

-Early interventions to reduce risk

-Clarify the risks of other cancers

ÅReduction of uncertainty

ÅOther family members at risk can be identified before 

onset of cancer

ÅPositive health behavior can be reinforced
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Changing with the timesé..

Ob/Gynswill play an important role

ÅParticipate in public health/clinical efforts for cascade screening

ÅHelp identify and screen high risk individuals prior to development of 
cancer

ÅWill allow more patients to access genetic testing

aƻǊŜ ŀǿŀǊŜƴŜǎǎ ŀƴŘ ŜŘǳŎŀǘƛƻƴ ƴŜŜŘŜŘΧΦ
ÅRecognize and use resources for hereditary cancer risk assessment
ÅNCCN website
ÅACOG committee opinions

ÅUnderstand the various testing options available
ÅCascade testing/ Family mutation testing
ÅSingle gene testing
ÅPanel testing
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Infertility Testing
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Infertility

Å Inability to achieve pregnancy after 12 or more 

months of regular unprotected sexual intercourse. 

Å Affects ~15% of couples.

30-50%

30%

20%

10%

Etiology of infertility

Female causes Male causes Both Unknown causes

ZorrillaM, YatsenkoAN. The Genetics of Infertility: Current Status of the Field.Current genetic medicine reports. 2013;1(4):10.1007/s40142-013-0027-1. doi:10.1007/s40142-013-0027-1.
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Causes of male infertility

Human Genetics: From Molecules to Medicine

By Christian Patrick Schaaf, Johannes Zschocke, Lorraine Potocki(2012) Lippincott Williams & Wilkins,pg345-352

c c

c

Å Quantity problem -> Obstruction proble m

Å Quality problem -> Production problem
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Major male infertility attributable to genetic causes

ÅChromosomal Abnormalities

-10-15% of azoospermia cases (more likely sex chromosome 
abnormalities)

-5-7% of oligozoospermia cases (more likely autosomal chromosome 
abnormalities)

-Klinefelterõssyndrome (47 XXY) 
Å primary testicular failure 

Å high prevalence in infertile men, up to 5.0% in severe oligozoospermia and 
10.0% in azoospermia.

ÅY chromosome microdeletions (AZF)

-5-20% of infertile men

-10-15% of idiopathic azoospermia /severe oligozoospermia cases

ÅCongenital Bilateral Absence of the Vas Deferens (CFTR gene)

-2% of male infertility

-6% of obstructive azoospermia

Plaseska-KaranfilskaΣ 5 Ŝǘ ŀƭΦ άDŜƴŜǘƛŎ /ŀǳǎŜǎ ƻŦ aŀƭŜ LƴŦŜǊǘƛƭƛǘȅΦέ .ŀƭƪŀƴ WƻǳǊƴŀƭ ƻŦ aŜŘƛŎŀƭ DŜƴŜǘƛŎǎ: BJMG 15.Suppl (2012): 31ς34. PMC. Web. 11 Feb. 2018.
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Factors contributing to female infertility

Human Genetics: From Molecules to Medicine

By Christian Patrick Schaaf, Johannes Zschocke, Lorraine Potocki(2012) Lippincott Williams & Wilkins,pg345-352
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Genetic causes of female infertility

ÅChromosomal abnormalities

-50% of cases of infertility in women who experience delayed 
puberty and primary amenorrhea - Most frequent is 45,X (Turner 
syndrome)

-Less likely in secondary amenorrhea but a chromosome analysis is 
still indicated

ÅSingle gene disorders

-Premature Ovarian Insufficiency 

Å <1% of infertile women

Å Fragile X syndrome, Galactosemia, NR5A1-disorders (POF7 and 46XY sex 
reversal 3)

Å Most genes remain unidentified

-PCOS

Å Approximately 25-30% of infertility in women, who are mainly 
anovulatory.

Å Some candidate genes/ loci

Soave I, Lo Monte G, Marci R. POI: Premature Ovarian Insufficiency/Pregnancy or Infertility?North American Journal of Medical Sciences. 2013;5(1):71. doi:10.4103/1947-2714.106217.
Qin Y, Jiao X, Simpson JL, Chen Z-J. Genetics of primary ovarian insufficiency: new developments and opportunities. Human Reproduction Update. 2015;21(6):787-808. doi:10.1093/humupd/dmv036.
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Currently should at least offeré.

Wegner R.-D & M. Bloechle. Genetic testing in couples with infertility. GynakolGeburtsmedGynakol
Endokrinol2009;5(3): 168ς181 published 30.11.09 www.akademos.de/gyn
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Currently should at least offeré.

Wegner R.-D & M. Bloechle. Genetic testing in couples with infertility. GynakolGeburtsmedGynakol
Endokrinol2009;5(3): 168ς181 published 30.11.09 www.akademos.de/gyn
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How genetic testing can help

Treatment 
might depend 

on cause

Risk of passing 
it to future 
generations

To test ART 
embryo/ fetus

Å Unsuccessful sperm 
retrieval in AZFaand 
AZFbY chr deletions 

Å Successful in AZFc
deletions 

Å ICSI for CBAVD patients

Å Y microdeletions passed 
onto future male children

Å Carrier daughters for X-
linked conditions who can 
have affected sons with 
other phenotypes

ÅPGD for known 
condition in embryo
ÅPrenatal testing in 

early pregnancy 

Genetic counseling:
ÅTo communicate the risks to future offspring 
ÅTo help the  couple choose the right treatment to conceive
ÅTo present embryo and fetal testing options

Personal risk 
for other 
medical 

conditions

Å Individuals with mixed 
Gonadal Dysgenesis 
(45X/46XY) are at 
increased risk for 
gonadal tumors
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Kallmann
Syndrome and 

HH genes

Pituitary 
hormone 

deficiency genes

Spermatogenic
failure genes

CFTR gene

Prader-Willi 
Syndrome 

testing

Noonan 
syndrome 

Panel genes 

Premature 
ovarian failure 

genes 

Lipodystrophy 
panel genes 

Ovarian 
dysgenesis 

genes 

Fragile X 
testing

Centogene tests for infertility

Y chromosome 
microdeletions

PCOS1 gene
Chromosomal 

Microarray
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Carrier Screening 

Can be offered to couples

- considering a pregnancy, or 

- are pregnant and would like to know the 

risk of passing on a genetic condition to 

their child

- proceeding to IVF/ART   

-with previous history of pregnancy losses/ 

family history of genetic disease

ÅMost individuals are carriers for recessive genetic diseases without 

knowing it

ÅScreening for recessive severe childhood-onset conditions to determine 

risk of affected children.


