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Autosomal Dominant Inheritance
 Each child has 50% chance of inheriting the 

mutationmutation
 No “skipped generations”
 Equally transmitted by either parent Equally transmitted by either parent



Hereditary Cancer SyndromesHereditary Cancer SyndromesHereditary Cancer SyndromesHereditary Cancer Syndromes

 Characterized by Characterized by 

–– Generally younger age of onsetGenerally younger age of onset
–– More than one cancer in one patientMore than one cancer in one patient
–– Multiple individuals in a family with cancerMultiple individuals in a family with cancer



Hereditary Cancer Syndromes 
with Endometrial Cancerwith Endometrial Cancer

 Hereditary Non-polyposis Colorectal CancerHereditary Non polyposis Colorectal Cancer 
Syndrome (HNPCC), or Lynch Syndrome
 Characterized by increased numbers of colon and 

d i l i f ilendometrial cancers in a family

Germline mutation in mismatch repair 
gene (MLH1/MSH2/MSH6/PMS2)

 Cowden’s Syndrome
 Characterized by intestinal hamartomas breast

gene (MLH1/MSH2/MSH6/PMS2)

 Characterized by intestinal hamartomas, breast 
cancer and endometrial cancers

Germline mutation in PTENGermline mutation in PTEN



OverviewOverview

 What is Lynch syndrome?

 Wh t l f L h d b t What can we learn from Lynch syndrome about 
prevention

 Remaining challenges to consider



Historical Perspectivep

Aldred S Warthin MD PhD

Family “G”, circa 1913:  Warthin A. Heredity with reference to carcinoma. Arch Int Med 1913; 12: 546-55

Aldred S. Warthin, MD, PhD



L h I A t l d i t• Lynch I: Autosomal dominant 
colon cancer only families

• Lynch II: Autosomal dominant 
colon cancer with endometrial, 
ovary small bowel stomachovary, small bowel, stomach 
cancers

Henry T. Lynch, MD





Genetics of Lynch SyndromeGenetics of Lynch Syndrome

Genes associated with Lynch syndrome 
belong to the DNA mismatch repair family
– MLH1, MSH2, MSH6, PMS2

ASCO



Lifetime risk of cancer in LynchLifetime risk of cancer in Lynch 
syndrome



Risk of Endometrial and Colorectal Cancer 
in Women with Lynch syndromein Women with Lynch syndrome

Author Study 
Population

Mutation Lifetime Risk 
Endometrial 
C

Mean 
Age @ 
D f

Lifetime Risk 
Colorectal 
CCancer Dx of 

Endo 
Ca 
(Range)

Cancer

(Range)
Aarnio 
(1999)

Finland MLH1, 
MSH2

60% 54%

Barrow
(2009)

UK MLH1, 
MSH2,MSH
6

47% 46%

Stoffel
(2009)

US MLH1, 
MSH2
MSH6

39% 47 43%

Baglietto 
(2010)

Multiple 
countries

MSH6 only 26% to age 70
44% to age 80

53 10% to age 70
20% to age 80



How common is Lynch syndrome

 General population: 1/500- 1/1000

 Endometrial cancer: 2-3%



Pathology of Lynch syndrome associated
endometrial cancer (Broaddus et al Cancer 2006)endometrial cancer (Broaddus et al, Cancer 2006)

•• Compared Lynch Compared Lynch 
d t i l ithd t i l ithendometrial cancers with endometrial cancers with 

sporadic endometrial sporadic endometrial 
cancers. cancers. 

•• Includes full spectrum of Includes full spectrum of 
histologieshistologies, mostly , mostly 
endometrioidendometrioid but alsobut alsoendometrioidendometrioid, but also , but also 
papillary serous and clear papillary serous and clear 
cell (MSH2)cell (MSH2)

• In contrast to BRCA-
associated ovarian cancers, 
which are almost uniformly 
high grade serous



Pathology of Lynch syndrome associated Pathology of Lynch syndrome associated 
endometrial cancerendometrial cancerendometrial cancerendometrial cancer

(Westin et al, J Clin Onc, 2008)

• Lower uterine segment 
endometrial cancers, which 

ft b i t k fcan often be mistaken for 
cervix adenocarcinomas, 
occur more often in Lynch y
syndrome

• 10 of 35 (29%) had Lynch

• Similar to increased 
incidence of “right-sided 

l ” i L h tcolon cancer” in Lynch pts



Prevalence of Lynch in endometrial Prevalence of Lynch in endometrial 
cancer patients under age 50cancer patients under age 50cancer patients under age 50cancer patients under age 50

(Lu et al, J Clin Onc, 2007)

• 9/100 (9%) had Lynch syndrome 
mutationsmutations 
(7 MSH2, 1 MLH1, 1 MSH6)

• 7/9 had 1st degree relative with g
Lynch syndrome

• BMI for patients with Lynch: 29.2
BMI for whole cohort:           34.4 
(p=0.01)

• Similar to 9% rate (5/58) in study ( ) y
by Berends et al



OverviewOverview

 What is Lynch syndrome?

 Wh t l f L h d b t What can we learn from Lynch syndrome about 
prevention

 Remaining challenges to consider



Chemoprevention: Possible agentsChemoprevention: Possible agents
Oral Contraceptive: 

- The Cancer and Steroid Hormone Study (CASH) y ( )
demonstrated that use of oral contraceptives can 
reduce the risk of endometrial cancer by 50%.  

- Endometrial proliferation is inhibited after the firstEndometrial proliferation is inhibited after the first 
few cycles of OCP use.

Progesterone: 
- Progesterone is used clinically as a treatment for 

endometrial hyperplasia.endometrial hyperplasia.  
- Hyperplasia with and without atypia can be 

converted to normal endometrium by treatment 
with progesteronewith progesterone.

-- Mirena IUD



Study Study Design Design (N01-CN-05127)

Women, age Women, age 2525--5050, with documented , with documented Lynch Lynch gene gene gg yy gg
mutation (n=50)mutation (n=50)



Baseline: Baseline: transvaginaltransvaginal ultrasound and endometrial ultrasound and endometrial 
biopsybiopsy


Randomize to OCP orRandomize to OCP or DepoMPADepoMPARandomize to  OCP or Randomize to  OCP or DepoMPADepoMPA


3 months: 3 months: transvaginaltransvaginal ultrasound and endometrial ultrasound and endometrial 
biopsybiopsy



Number of women screened for eligibility:g y

Cumulative numbers

Site 2002 2003 2004 2005 2006 2007

MDACC 50 100 150 238 313 333

Creighton 47 98 173 182 212 220Creighton 47 98 173 182 212 220

UCSF 37 50 80 125 145 155

Cumulative 
Total

134 248 403 545 670 708
Total



Results: Primary Endpoint KiResults: Primary Endpoint Ki--6767
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Results: HistologyResults: Histology

•• Good responsesGood responses
•• 22/23 in OCP arm *22/23 in OCP arm *22/23 in OCP arm 22/23 in OCP arm 
•• 20/23 in 20/23 in depoMPAdepoMPA armarm

•• Poor responses Poor responses 
•• 0/23 in OCP arm0/23 in OCP arm

“Good” response “Good” response 
-- inactive/inactive/secretorysecretory glands, evidence glands, evidence 
for for stromalstromal changes or changes or decidualizationdecidualization//

•• 3/23 in 3/23 in depodepo MPA armMPA arm

* * Pathologic finding in 1/23 in OCP arm: small Pathologic finding in 1/23 in OCP arm: small 
foci of complex hyperplasia without foci of complex hyperplasia without atypiaatypia in in 
background of atrophybackground of atrophyg p yg p y

Poor responsePoor response



Results: PreResults: Pre-- and postand post--txtx TVSTVS

Endometrial thickness (mm) depoMPA OCP p-value
Baseline

Mean 5.5 6.5 0.19
Range 2 6-10 1 2 0-19Range 2.6-10.1 2.0-19

Follow-up
Mean 4.5 4.5 0.93
Range 1.0-9.3 2.0-10.0

Overall change
Mean 0.9 1.7 0.22
Range -5.0 to 6.0 -1.0 to 5.0



Results: Point estimate of baseline endometrial Results: Point estimate of baseline endometrial 
abnormalities in asymptomatic Lynch+ womenabnormalities in asymptomatic Lynch+ women

•• 2/51 women: 3.9% (95% CI: 0.5% to 13.5%) 2/51 women: 3.9% (95% CI: 0.5% to 13.5%) of of 
asymptomaticasymptomatic prepre--menopausal women with Lynch menopausal women with Lynch 
syndrome syndrome had had complex atypical complex atypical hyperplasia (CAH)hyperplasia (CAH)

•• While 2 While 2 cases were both cases were both CAH CAH on on EMB,  subsequent EMB,  subsequent 
hysterectomy hysterectomy showed showed endometrioidendometrioid adenoCAadenoCA grade 1, grade 1, 
Stage Stage IaIa for bothfor both



Conclusions:  Clinical findingsConclusions:  Clinical findings

•• Confirmation of shortConfirmation of short--term ability of OCP and term ability of OCP and 
DepoProveraDepoProvera in women with Lynch syndromein women with Lynch syndromeDepoProveraDepoProvera in women with Lynch syndrome in women with Lynch syndrome 
–– decrease proliferation (Kidecrease proliferation (Ki--67)67)
–– induce atrophy of glandsinduce atrophy of glands–– induce atrophy of glandsinduce atrophy of glands

•• There is preliminary evidence to support efficacy There is preliminary evidence to support efficacy 
of OCP or progestin as a chemoprevention of OCP or progestin as a chemoprevention p g pp g p
strategy for women with Lynch syndromestrategy for women with Lynch syndrome



Conclusions:  Clinical findingsConclusions:  Clinical findings

•• TVSTVS notnot sensitive at detecting complexsensitive at detecting complexTVS TVS notnot sensitive at detecting complex sensitive at detecting complex 
hyperplasia or early endometrial cancer in hyperplasia or early endometrial cancer in 
asymptomatic women with Lynch syndromeasymptomatic women with Lynch syndromey p y yy p y y

•• Point estimate of having endometrialPoint estimate of having endometrialPoint estimate of having endometrial Point estimate of having endometrial 
hyperplasia or cancer in hyperplasia or cancer in asymptomaticasymptomatic
women with Lynch syndrome is 4%women with Lynch syndrome is 4%

•• FollowFollow--up: European study of up: European study of MirenaMirena IUD did IUD did o oo o up: u opea study oup: u opea study o e ae a U d dU d d
not complete accrualnot complete accrual



Where do we go from here?Where do we go from here?

•• Prevention: Do OCPs prevent Type 1 and Type 2Prevention: Do OCPs prevent Type 1 and Type 2Prevention: Do OCPs prevent Type 1 and Type 2 Prevention: Do OCPs prevent Type 1 and Type 2 
endometrial endometrial cancerscancers
–– In Lynch syndrome?In Lynch syndrome?
–– In sporadic endometrial cancer? In sporadic endometrial cancer? 

•• Prevention: Opportunity for “local” preventionPrevention: Opportunity for “local” prevention

•• Prevention: If OCPs are such a good preventive Prevention: If OCPs are such a good preventive 
agent for endometrial cancer (and ovarian agent for endometrial cancer (and ovarian 
cancer) why don’t women know about it?cancer) why don’t women know about it?cancer), why don’t women know about it?cancer), why don’t women know about it?



www.mdanderson.org/diseases/hereditarygyn/ 


