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MMR deficient CRC’s are characterised by a higher infiltration
of CD3+ and CD8+ lymphocytes compared to MMR proficient
CRC 2.



Checkpoint inhibitors

• Immune check point mechanisms can be targeted by 
mono-colonal antibody based therapies 

• In 2000 Medarex launched its first clinical trials with a 
human Mab binding to CTLA-4. 

• Approval of ipilimumab for the treatment of 
metastatic melanoma by the FDA in 2011. 
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The CRC Story 

n=1,066

n=10,206

n=535

n=13,444 surveillance sessions n=450

n=10,365

((((endometrial cancer) OR uterine) OR womb cancer) AND 
(Lynch syndrome OR HNPCC) 



((((endometrial cancer) OR uterine) OR womb cancer) AND (Lynch syndrome OR HNPCC) 





Lynch?
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The Questions

• What proportion of endometrial 
cancer has MMRd?

• What proportion of endometrial 
cancer is related to Lynch syndrome?

• What is the best way to screen 
endometrial cancer for MMRd?

• How feasible is it to screen all 
endometrial cancers for 
MMRd/Lynch syndrome? 

• Does the aetiology of MMRd effect 
the immune response? 



The plan 







	
	
	
	
	
	
	
	 		

*	two	studies	selected	on	age	
<80yrs	

1119	Papers	identified	

1119	Titles	and	abstracted	screened	independently	by	
3	reviewers		

83	Full	papers	reviewed	by	independently	by	2	
reviewers			

56	Full	papers	included.	Data	extracted	by	
independently	by	2	reviewers.	Bias	assessed	

independently	by	3	reviewers				

Wrong	pathology-	Not	Lynch	syndrome		
(n=87)	
Wrong	pathology-	Not	Endometrial	cancer	
(n=132)	
Wrong	Study	type*	(n=353)	
Study	of	etiology/pathogenesis	(n=233)	
Other	(n=231)		

Duplicate	(n=5)	
Known	Lynch	syndrome	(n=5)	
Review/Editorial	(n=14)	
Non-cancer	study	(n=5)	
	

Sample	size	

>500	(n=6)		

250	to	499	
(n=8)	

100	to	249	
(n=20)	

<100	(n=19)	

Primary	test	

MSI		(n=9)	

IHC		(n=28)		

MSI	and	IHC	
(n=13)	

Germline	
(n=3)	

Selection	criteria	

Unselected	
(n=30)	
	

Family	Hx	
(n=2)	

Age*		
(n=14)	

Multiple	
(n=4)	

Histology	
(n=3)	

Studies	found	to	have	inconsistent	results	
(n=1)	or	incomplete	datasets	that	prohibited	
analysis	(n=1),	an	inappropriate	population	
(n=1)	were	removed.		
	

Identification	
Screening	

Eligibility		
Included			

Records	in	PubMed	
	(n=411)	

		

Records	in	Embase		
	(n=386)	

		

Records	in	from	other	
sources	(n=18)	

Records	in	Web	of	
Science	(n=301)	

		

Records	in	CENTRAL	
(n=3)	
				





















But

• Quality of available studies was very 
poor

• Few studies tested all eligible 
patients

• No studies compared all testing 
strategies

• All studies in private health care 
setting











88%
n=9







Strategy Cost per 
tumour

IHC & methylation £45.68

MSI £78.95

MSI & methylation £42.01

Direct germline
sequencing

£176.24













• 20% of GO didn’t known LS was 
associated with OC

• 18% of GO didn’t agree with the 
universal LS screening in EC

• <5% of Cancer Centers we carrying 
out universal screening in EC 

• The management of women with 
LS was far from uniform 



• Survey of BAGP and ISGyP (n=36 
and 44) 

• 90% aware of LS association with 
EC

• 36% carried out universal 
screening 

• 36% thought consent was 
needed before tumour testing 

• All respondents wanted a 
standardised terminology for 
reporting 



impact

















Checkpoint inhibitors

• Immune check point mechanisms can be targeted by 
mono-clonal antibody-based therapies 

• In 2000 Medarex launched its first clinical trials with a 
human Mab binding to CTLA-4. 

• Approval of ipilimumab for the treatment of 
metastatic melanoma by the FDA in 2011. 
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Stage	
	
I		 (n=25)	
II		 (n=4)	
III		 (n=4)	
	

	EEC		 (n=29)	
	CC		 (n=4)	

G1		 (n=12)	
G2		 (n=9)	
G3		 (n=12)	

Tumor	Blocks	reviewed	for	quality	and	cancer	
content		
n=105	

MLH1	Hyper-methylated	EC	
Samples		
n=34	

Confirmed	Lynch	syndrome	
EC	Samples	

n=36	

Microsatellite	Stable	EC	
samples	
n=35	

• Ovarian	
cancer	(n=1)	

• No	cancer	in	
specimen	
(n=9)		

• Poor	fixation	
(n=2)		

Microsatellite	Stable	EC	
samples	
n=35	

Confirmed	Lynch	syndrome	
EC	Samples	

n=25	

MLH1	Hyper-methylated	EC	
Samples		
n=33	

MLH1		 (n=6)	
MSH2		 (n=10)	
MSH6		 (n=8)	
PMS2		 (n=1)	

EEC		 (n=23)	
CC		 (n=1)	
Serous		(n=1)	
	

G1		 (n=18)	
G2		 (n=2)	
G3		 (n=5)	
	

Stage	
I		 (n=18)	
II		 (n=1)	
III		 (n=4)	
IV	 (n=1)	
NK		 (n=1)	

G1		 (n=18)	
G2		 (n=2)	
G3		 (n=5)	
	

Stage	
	
I		 (n=18)	
II		 (n=1)	
III		 (n=4)	
IV	 (n=1)	
	

	EEC		 (n=25)	
	CC		 (n=2)	
Serous		(n=4)	
CCS	 (n=	4)	
	

Figure	1:	Study	flow	schema.	Abbreviations:	EEC:	Endometrioid	Endometrial	Cancer;	
CC:	Clear	Cell	Endometrial	Cancer;	CCS:	Carcinosarcoma	of	the	uterus;	G:	Grade;	NK:	
Not	known		
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ROI matching on sequential slides

(a)

(c)

(b)

(d)

Staining of sequential slides of an endometrial cancer tumour for four primary antibodies to demonstrate region of 
interest matching for scoring lymphocytes: (a) CD3, (b) CD8, (c) FoxP3, (d) PD-1. Magnification x10. 
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What next



What do we 
do with all 
these new 
women with 
LS? 
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Detector



NSMG vs MSI NSMG vs p53 MSI vs p53











Immunohistochemistry

• 6.7% prevalence of MMRd 
by IHC



Microsatellite 
Instability

• 10.4% prevalence of MMRd 
by MSI



Germline

• 0.83% prevalence of Lynch 
Syndrome



Domains

D1 = Selection

D2 = Comparability

D3 = Exposure

D4 = Outcome

D5 = Overall



POTALS… 





In summary 

• Gynecological care for Lynch syndrome and 
remains behind colorectal 

• Our understanding of the science that 
underpins MMRd gynaecological cancer is 
still behind colorectal 

• The body of work tries to address this 

• More is needed to address the inequality 
seen in Lynch syndrome care

• Collaborations are key in rare disease 
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