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Objective
Combined	Oral	Contraceptive	Pill	(COCP)	use	has	been	shown	to	
reduce	the	risk	of	ovarian	cancer	by	30-50%	(1).	While	the	mechanism	
behind	this	is	unclear,	in	previous	literature	COCP-users	have	
exhibited	overall	lower	global	DNA	methylation	levels	compared	to	
non-users	(2).	Our	objective	was	to	further	investigate	and	quantify	
methylation	changes	in	cervical	cells	with	COCP	use.

Design
Case-control	study	investigating	DNA	methylation	changes	associated	with	COCP	use.

Methods
Cervical	samples	were	collected	from	153	patients	attending	
colposcopy	or	gynaecology	clinics	at	two	London	hospitals	between	
January	2017	and	February	2021.	DNA	was	extracted	from	the	samples	
and	quantified,	before	bisulphite	conversion	and	methylation	assays	
were	performed.	Background-subtracted	beta	values	(β)	were	
calculated	for	each	sample:	a	value	between	1	and	0,	where	1	
represented	100%	methylation	at	a	CpG site	and	0	represented	no	
methylation.	27	COCP	users	were	compared	with	a	population	of	126	
COCP	non-users.	The	average	β	value	for	COCP-users	was	compared	to	
COCP	non-users.	β	values	for	16	previously	identified	CpG sites	were	
calculated	and	COCP-users	compared	to	non-users.

Results
There	was	a	net	gain	of	methylation	in	COCP-users	when	compared	to	COCP	non-users.	COCP	
users	had	a	median	β	value	of	0.544	whilst	COCP	non-users	had	a	median	β	value	of	0.538.	This	
result	was	statistically	significant	(p<0.05).	

However,	COCP	users’	samples	were	hypomethylated at	certain	CpG sites	across	different	
chromosomes	compared	to	COCP	non-users,	including	genes	CASC4,	FLT1,	KIAA1549L,	OR10A3,	
INPP5A,	CUX1,	SH3BP4,	and	MAB21L3	(p<0.01).	The	difference	in	methylation	levels	(β	values)	
in	these	genes,	whilst	statistically	significant,	was	minimal	(smallest	difference	in	values	0.003,	
largest	difference	in	values	0.103).

Conclusion
The	mechanism	by	which	COCP	use	provides	protection	against	carcinogenesis	
remains	unclear.	Our	study	adds	to	the	current	body	of	evidence	suggesting	there	is	a	
relationship	between	COCP	use	and	methylation	levels,	and	suggests	target	CpG sites	
for	further	investigation.	This	warrants	future	research	in	a	larger	cohort	with	more	
established	COCP	use;	we	anticipate	our	small	changes	in	methylation	levels	may	be	
more	significant	after	long-term	COCP	use.
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Figure	1:	Establishment	of	background	subtracted	beta	values	

Figure	2:	DNA	methylation

Table	1:	Beta	values	for	CpG sites
Figure	3:	Boxplot	of	average	beta	values	in	COCP-users	and	non-users


