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The	Expert	Committee	noted	that	polycystic	ovary	syndrome	is	a	frequent	disease	in	women	worldwide.	It	is	associated
with	infertility,	obesity,	metabolic	syndrome,	hypertension,	type	2	diabetes,	cardiovascular	disease	and	some
gynaecological	cancers,	and	has	important	psychosocial	effects,	highlighting	the	need	for	appropriate	treatment.	The
Committee	also	acknowledged	that	repurposing	of	old	drugs	for	new	indication	is	important	and	should	be	further
investigated.	However,	the	available	evidence	shows	that	while	simvastatin	can	improve	biochemical	markers	in
patients	with	polycystic	ovary	syndrome,	there	is	no	evidence	that	these	improvements	result	in	better	clinical
outcomes.	Moreover,	the	evidence	seems	to	suggest	statins	may	differ	with	regard	to	their	effect	on	surrogate	markers,
such	as	hormone	levels,	with	atorvastatin	possibly	being	superior	to	simvastatin.	The	Committed	noted	that	simvastatin
should	not	be	used	in	pregnancy	as	studies	in	animals	and	humans	have	shown	fetal	abnormalities	or	the	risk	of	human
fetal	abnormalities.	This	an	important	issue	as	polycystic	ovary	syndrome	mainly	affects	women	of	reproductive	age	and
one	aim	of	treatment	of	polycystic	ovary	syndrome	is	to	improve	fertility.	Therefore,	the	Expert	Committee	did	not
recommend	the	addition	of	simvastatin	for	polycystic	ovary	syndrome	due	to	an	absence	of	evidence	for	clinical
benefits.
Background

Simvastatin	was	added	to	the	EML	in	2007	for	the	secondary	prevention	of	cardiovascular	disease	in	high-risk
populations	with	a	square	box	listing	giving	pravastatin,	lovastatin,	fluvastatin	and	atorvastatin	as	possible	alternatives,
with	the	choice	to	be	made	at	the	national	level.	The	Committee	acknowledged	that	there	was	high-quality	clinical
evidence	from	many	large	randomized	trials	and	systematic	reviews	that	established	the	clinical	benefits	of	statins,	in
conjunction	with	lifestyle	modification,	for	this	indication	(1).	Simvastatin	has	not	previously	been	considered	by	the
Expert	Committee	for	use	in	the	treatment	of	polycystic	ovary	syndrome.	Generally,	polycystic	ovary	syndrome	presents
as	a	spectrum	of	heterogeneous	disorders	of	reproduction	and	metabolism	in	women	with	frequent	symptoms,	such	as
abnormal	menstruation,	infertility,	obesity,	hirsutism,	acanthosis	nigricans,	acne	and	ovarian	cysts.	Expert	groups
commonly	recommend	using	the	Rotterdam	criteria	for	diagnosis	of	polycystic	ovary	syndrome	(2,3).	The	Rotterdam
criteria	require	that	the	patient	exhibits	two	of	three	of	the	following	characteristics:	oligo-	and/or	anovulation;	clinical
and/or	biochemical	signs	of	hyperandrogenism;	and/or	ultrasound	evidence	of	polycystic	ovaries	(4).
Public	health	relevance

Polycystic	ovary	syndrome	is	the	most	common	endocrinopathy	affecting	women	of	reproductive	age	globally,	with	a
prevalence	of	about	8–13%	(5).	Due	to	discrepancies	between	diagnostic	criteria	and	symptom	presentation,	the
prevalence	may	be	as	high	as	20%	(6).	The	prevalence	and	disease	presentation	vary	widely	by	ethnicity	and
geographical	location	(7,8).	Polycystic	ovary	syndrome	is	a	leading	cause	of	infertility.	Furthermore,	women	with
polycystic	ovary	syndrome	are	at	a	higher	risk	of	developing	impaired	glucose	tolerance,	type	2	diabetes,
cardiovascular	disease,	hypertension,	metabolic	syndrome	and	certain	gynaecological	cancers	(5,9).	Women	with
polycystic	ovary	syndrome	have	a	substantially	lower	quality	of	life	compared	with	control	groups	and	population	data
(10).	Visible	signs	of	excess	androgens	(such	as	hirsutism,	acne	and	alopecia)	have	noticeable	effects	on	physical
appearance	that	can	affect	neuropsychological	status.	Obesity	also	has	an	important	psychosocial	effect	(11).	Women,
especially	adolescents,	with	polycystic	ovary	syndrome	are	at	increased	risk	of	anxiety	and	depression	(12–14).
Associations	between	socioeconomic	status	and	polycystic	ovary	syndrome	prevalence	vary;	however,	women	of	low
socioeconomic	status	during	adulthood,	or	low	socioeconomic	status	during	childhood	but	high	personally	attained
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socioeconomic	status	during	adulthood,	are	more	likely	to	have	polycystic	ovary	syndrome	(13,15).
Benefits

Systematic	reviews	and	meta-analyses	Five	systematic	reviews	and	meta-analyses	were	identified	that	included	an
evaluation	of	simvastatin	for	the	management	of	polycystic	ovary	syndrome	(16–20).	Variation	in	inclusion	criteria	(e.g.
any	statin),	search	approach,	analytical	techniques	and	outcomes	of	interest	produced	variability	in	conclusions	on	the
usefulness	of	simvastatin	and	other	statins	for	this	indication.	Three	reviews	focused	on	the	evaluation	of
pharmacological	class	(16,19,20),	and	concluded	simvastatin	may	provide	some	benefit	with	regard	to	biochemical
markers	such	as	lipid	and	testosterone	levels.	Two	reviews	included	a	comparison	of	atorvastatin,	simvastatin	and
rosuvastatin	and	found	atorvastatin	to	be	superior	in	terms	of	effects	on	testosterone	or	dehydroepiandrosterone	levels.
However,	small	sample	sizes	limit	the	clinical	usefulness	of	these	findings	(17,18).	Further	studies	are	needed	to	assess
clinical	outcomes.	Randomized	clinical	trials	Fifteen	randomized	controlled	trials	compared	the	effectiveness	of
regimens	containing	simvastatin	with	one	or	two	other	treatment	options.	Most	trials	had	small	sample	sizes.	Trial	data
indicated	positive	effects	of	simvastatin	therapy	on	lipids,	hormone	levels	and	other	measures	of	disease	activity	in
women	with	polycystic	ovary	syndrome.	Two	trials	compared	simvastatin	with	placebo.	A	trial	in	61	women	with
polycystic	ovary	syndrome	pursuing	in	vitro	fertilization	found	positive	effects	on	testosterone	and	cholesterol	but	did
not	find	benefit	in	terms	of	fertilization	success	(21).	Another	trial	in	200	women	with	polycystic	ovary	syndrome	found
positive	effects	of	simvastatin	compared	with	placebo	on	hormone	levels,	lipids,	menstrual	regularity,	hirsutism,	acne,
ovarian	volume,	body	mass	index	and	waist-to-hip	ratio,	but	did	not	on	fasting	glucose,	fasting	insulin	or	measures	of
insulin	resistance	(22).	Two	trials	compared	simvastatin	with	metformin	in	women	with	polycystic	ovary	syndrome
(23,24).	One	trial	included	400	women	and	found	simvastatin	was	superior	to	metformin	in	improving	total	cholesterol,
low-density	lipoprotein,	C-reactive	protein	and	acne;	metformin	was	superior	in	improving	fasting	blood	sugar	and
insulin	measures	(23).	The	second	trial	included	40	women	with	polycystic	ovary	syndrome	pursuing	in	vitro
fertilization;	both	regimens	were	associated	with	beneficial	effects	on	biochemical	parameters,	but	neither	regimen
affected	fertilization	outcomes	(24).	Three	trials	with	a	total	of	401	women	with	polycystic	ovary	syndrome	compared
simvastatin,	metformin	and	the	combination	of	simvastatin	and	metformin	(25–28).	In	one	of	the	trials,	neither
metformin	nor	simvastatin	were	found	to	affect	levels	of	free	fatty	acid	binding	protein-4	or	retinol	binding	protein-4,
known	to	contribute	to	metabolic	syndrome	(26).	In	another	trial,	women	treated	with	simvastatin	had	significantly
better	responses	than	women	treated	with	metformin	alone	for	outcomes	including	number	of	spontaneous	menses	in	6
months,	ovulation,	ovarian	volume,	body	mass	index,	waist-to-hip	ratio,	hirsutism	score,	acne,	total	and	free
testosterone,	and	other	metabolic	parameters	(25).	In	the	third	trial,	no	significant	differences	were	found	between
treatment	groups	for	reduction	in	total	testosterone,	reduction	in	body	mass	index,	or	improvements	in	markers	of
systemic	inflammation	and	endothelial	function.	Simvastatin	treatment	was	superior	to	metformin	alone	(27,28).	One
trial	compared	simvastatin,	metformin	and	flutamide	plus	oral	contraceptives	in	102	women	with	polycystic	ovary
syndrome	and	metabolic	syndrome	(29).	After	6	months,	simvastatin	was	superior	to	the	other	two	regimens	for
reductions	in	waist	circumference,	body	mass	index	and	triglyceride	levels.	Metformin	was	superior	to	the	other
regimens	for	effects	on	fasting	blood	sugar.	Two	trials	compared	simvastatin	to	atorvastatin	in	116	women	with
polycystic	ovary	syndrome	(30,31).	Both	trials	found	the	statin	regimens	lead	to	improvements	in	lipid	levels	and	other
measures	of	disease	activity,	while	benefits	attributed	to	the	individual	agents	varied	to	some	extent;	the	data	suggest
possible	greater	effects	of	simvastatin	on	hormone	levels,	while	atorvastatin	may	have	a	greater	effect	on	measures	of
insulin	resistance.	Two	trials	evaluated	simvastatin	plus	metformin	versus	metformin	alone	in	192	women	with
polycystic	ovary	syndrome	(32,33).	Both	trials	found	the	regimen	containing	simvastatin-led	to	greater	improvements	in
hormone	levels	(e.g.	testosterone,	follicle	stimulating	hormone	and	luteinizing	hormone)	and	lipids.	One	trial	evaluated
simvastatin	plus	oral	contraceptives	versus	oral	contraceptives	alone	in	48	women	with	polycystic	ovary	syndrome	(34).
The	combination	regimen	significantly	reduced	serum	testosterone,	other	hormone	levels	(e.g.	follicle	stimulating
hormone	and	luteinizing	hormone),	reduced	total	cholesterol	and	low-density	lipoprotein	levels,	and	increased	high-
density	lipoprotein	levels.	The	hirsutism	score	was	also	slightly	reduced.
Harms

The	safety	and	tolerability	profile	of	simvastatin	as	a	treatment	for	hyperlipidaemia	is	well	known.	The	literature
describing	the	use	of	simvastatin	or	atorvastatin	in	the	treatment	of	women	with	polycystic	ovary	syndrome	indicates	a
safety	profile	comparable	to	that	observed	in	the	substantial	evidence	on	statin	use	for	hyperlipidaemia.	Simvastatin	is
contraindicated	in	pregnancy	and	breastfeeding.	It	should	only	be	used	in	women	of	childbearing	potential	when	they
are	highly	unlikely	to	conceive.
Additional	evidence

Comments	were	received	from	Dr	Barbara	Stegmann,	Clinical	Lead	for	Women’s	Health,	Organon	&	Co.	(marketing
authorization	holder	for	Zocor	brand	of	simvastatin),	highlighting	concerns	about	the	of	use	of	statins	(including
simvastatin)	during	pregnancy	and	in	women	of	childbearing	potential,	including	a	category	X	designation	by	the
United	States	Food	and	Drug	Administration	for	use	in	pregnancy	(drugs	that	can	cause	birth	defects	and
developmental	abnormalities	in	humans),	and	the	contraindications	for	use	during	pregnancy	and	breastfeeding	issued
by	the	Food	and	Drug	Admiration,	European	Medicines	Agency	and	other	regulatory	agencies	(35–37).
Cost	/	cost	effectiveness

No	cost–effectiveness	data	were	presented	in	the	application.	Simvastatin	is	widely	used	globally	and	is	generally
affordable.	A	national	cost	analysis	using	United	States	data,	noted	that	the	estimated	annual	national	health	care	cost
associated	with	polycystic	ovary	syndrome	was	US$	1.16	billion,	with	the	greatest	contributors	being	treatment	for
diabetes,	oral	contraceptives,	initial	evaluation,	medical	costs	associated	with	obesity,	and	infertility	treatment	(38).	An
analysis	from	the	United	Kingdom	of	Great	Britain	and	Northern	Ireland	focused	on	the	costs	associated	with	diabetes
in	women	with	polycystic	ovary	syndrome,	and	estimated	the	annual	health	care	burden	of	the	condition	was	at	least	£
237	million	(39).
WHO	guidelines

WHO	guidelines	for	the	treatment	of	women	with	polycystic	ovary	syndrome	are	not	currently	available.



Availability

Simvastatin	is	widely	available	globally	in	branded	and	generic	forms.	Currently,	it	does	not	have	regulatory	approval
for	the	treatment	of	polycystic	ovary	syndrome.
Other	considerations

The	applicants	reviewed	data	from	a	phenome-wide	association	study.	Such	studies	can	identify	diseases	or	conditions
(phenotypes)	that	are	associated	with	a	specific	gene	or	genetic	variant	(40).	Phenome-wide	association	studies	make
use	of	existing	data	from	the	ExomeChip	genotyping	platform	(about	250	000	coding	variants	across	the	protein	coding
region	of	the	genome)	and	electronic	health	records	of	about	35	000	patients.	Because	the	rationale	of	phenome-wide
association	studies	can	be	extended	to	predict	phenotypic	manifestations	of	pharmacological	targeting	(such	as	with
simvastatin)	of	a	given	gene	product	in	humans,	these	methods	are	used	for	drug	repurposing	(41).	As	a	hydroxy-3-
methylglutaryl	coenzyme	A	(HMG-CoA)	reductase	inhibitor,	simvastatin	reduces	cholesterol.	The	phenotypes	associated
with	the	missense	single	nucleotide	polymorphism	(SNP)	(Ile638Val)	in	the	HMGCR	gene	are	risk-causing,	so	in	this
regard,	the	SNP	is	functioning	as	an	HMG-CoA	reductase	activator	(the	opposite	of	the	drug).	This	SNP	is	associated
with	increased	risk	of	cholesterol	disorders,	and	is	also	associated	with	oophorectomy	and	ovarian	cysts.	The	applicants
assert	this	evidence	supports	the	proposal	to	treat	polycystic	ovary	syndrome	with	simvastatin.	The	application	noted
that	current	evidence	does	not	confirm	that	there	is	a	true	pharmacological	class	effect	for	statins	in	polycystic	ovary
syndrome.	In	addition,	statins	have	a	pharmacological	variation	that	might	plausibly	suggest	different	outcomes	with
polycystic	ovary	syndrome.

	Show	references	Hide	references
1.	The	selection	and	use	of	essential	medicines.	Report	of	the	WHO	Expert	Committee,	2007	(including	the	15th	Model
List	of	Essential	Medicines).	Geneva:	World	Health	Organization;	2007	(WHO	Technical	Report	Series	No.	946;
https://apps.who.int/iris/handle/10665/43745,	accessed	17	June	2021).	2.	Teede	HJ,	Misso	ML,	Costello	MF,	Dokras	A,
Laven	J,	Moran	L,	et	al.	Recommendations	from	the	international	evidence-based	guideline	for	the	assessment	and
management	of	polycystic	ovary	syndrome.	Hum	Reprod.	2018;33(9):1602–18.	3.	Legro	RS,	Arslanian	SA,	Ehrmann	DA,
Hoeger	KM,	Murad	MH,	Pasquali	R,	et	al.	Diagnosis	and	treatment	of	polycystic	ovary	syndrome:	an	Endocrine	Society
clinical	practice	guideline.	J	Clin	Endocrinol	Metab.	2013;98(12):4565–92.	4.	Revised	2003	consensus	on	diagnostic
criteria	and	long-term	health	risks	related	to	polycystic	ovary	syndrome	(PCOS).	Hum	Reprod.	2004;19(1):41–7.	5.	Khan
MJ,	Ullah	A,	Basit	S.	Genetic	basis	of	polycystic	ovary	syndrome	(PCOS):	current	perspectives.	Appl	Clin	Genet.
2019;12:249–60.	6.	Brutocao	C,	Zaiem	F,	Alsawas	M,	Morrow	AS,	Murad	MH,	Javed	A.	Psychiatric	disorders	in	women
with	polycystic	ovary	syndrome:	a	systematic	review	and	meta-analysis.	Endocrine.	2018;62(2):318–25.	7.	Jacob	S,
Balen	AH.	How	will	the	new	global	polycystic	ovary	syndrome	guideline	change	our	clinical	practice?	Clin	Med	Insights
Reprod	Health.	2019;13:1179558119849605.	8.	Wolf	WM,	Wattick	RA,	Kinkade	ON,	Olfert	MD.	Geographical
prevalence	of	polycystic	ovary	syndrome	as	determined	by	region	and	race/ethnicity.	Int	J	Environ	Res	Public	Health.
2018;15(11):2589.	9.	Ali	AT.	Polycystic	ovary	syndrome	and	metabolic	syndrome.	Ceska	Gynekol.	2015;80(4):279–89.
10.	Castelo-Branco	C,	Naumova	I.	Quality	of	life	and	sexual	function	in	women	with	polycystic	ovary	syndrome:	a
comprehensive	review.	Gynecol	Endocrinol.	2020;36(2):96–103.	11.	Podfigurna-Stopa	A,	Luisi	S,	Regini	C,	Katulski	K,
Centini	G,	Meczekalski	B,	et	al.	Mood	disorders	and	quality	of	life	in	polycystic	ovary	syndrome.	Gynecol	Endocrinol.
2015;31(6):431–4.	12.	Çoban	Ö	G,	Tulacı	Ö	D,	Adanır	AS,	Önder	A.	Psychiatric	disorders,	self-esteem,	and	quality	of	life
in	adolescents	with	polycystic	ovary	syndrome.	J	Pediatr	Adolesc	Gynecol.	2019;32(6):600–4.	13.	Rubin	KH,	Andersen
MS,	Abrahamsen	B,	Glintborg	D.	Socioeconomic	status	in	Danish	women	with	polycystic	ovary	syndrome:	a	register-
based	cohort	study.	Acta	Obstet	Gynecol	Scand.	2019;98(4):440–50.	14.	Neven	ACH,	Laven	J,	Teede	HJ,	Boyle	JA.	A
summary	on	polycystic	ovary	syndrome:	diagnostic	criteria,	prevalence,	clinical	manifestations,	and	management
according	to	the	latest	international	guidelines.	Semin	Reprod	Med.	2018;36(1):5–12.	15.	Di	Fede	G,	Mansueto	P,	Longo
RA,	Rini	G,	Carmina	E.	Influence	of	sociocultural	factors	on	the	ovulatory	status	of	polycystic	ovary	syndrome.	Fertil
Steril.	2009;91(5):1853–6.	16.	Cassidy-Vu	L,	Joe	E,	Kirk	JK.	Role	of	statin	drugs	for	polycystic	ovary	syndrome.	J	Family
Reprod	Health.	2016;10(4):165–75.	17.	Almalki	HH,	Alshibani	TM,	Alhifany	AA,	Almohammed	OA.	Comparative	efficacy
of	statins,	metformin,	spironolactone	and	combined	oral	contraceptives	in	reducing	testosterone	levels	in	women	with
polycystic	ovary	syndrome:	a	network	meta-analysis	of	randomized	clinical	trials.	BMC	Womens	Health.	2020;20(1):68.
18.	Yang	S,	Gu	Y-Y,	Jing	F,	Yu	C-X,	Guan	Q-B.	The	effect	of	statins	on	levels	of	dehydroepiandrosterone	(DHEA)	in
women	with	polycystic	ovary	syndrome:	a	systematic	review	and	meta-analysis.	Med	Sci	Monit.	2019;25:590–7.	19.	Gao
L,	Zhao	FL,	Li	SC.	Statin	is	a	reasonable	treatment	option	for	patients	with	polycystic	ovary	syndrome:	a	meta-analysis
of	randomized	controlled	trials.	Exp	Clin	Endocrinol	Diabetes.	2012;120(6):367–75.	20.	Raval	AD,	Hunter	T,	Stuckey	B,
Hart	RJ.	Statins	for	women	with	polycystic	ovary	syndrome	not	actively	trying	to	conceive.	Cochrane	Database	Syst	Rev.
2011(10):CD008565.	21.	Rashidi	B,	Abediasl	J,	Tehraninejad	E,	Rahmanpour	H,	Sills	ES.	Simvastatin	effects	on
androgens,	inflammatory	mediators,	and	endogenous	pituitary	gonadotropins	among	patients	with	PCOS	undergoing
IVF:	results	from	a	prospective,	randomized,	placebo-controlled	clinical	trial.	J	Investig	Med.	2011;59(6):912–6.	22.
Seyam	E,	Al	Gelany	S,	Abd	Al	Ghaney	A,	Mohamed	MAA,	Youseff	AM,	Ibrahim	EM,	et	al.	Evaluation	of	prolonged	use	of
statins	on	the	clinical	and	biochemical	abnormalities	and	ovulation	dysfunction	in	single	young	women	with	polycystic
ovary	syndrome.	Gynecol	Endocrinol.	2018;34(7):589–96.	23.	Navali	N,	Pourabolghasem	S,	Fouladi	RF,	Nikpour	MA.
Therapeutic	effects	of	biguanide	vs.	statin	in	polycystic	ovary	syndrome:	a	randomized	clinical	trial.	Pak	J	Biol	Sci.
2011;14(11):658–63.	24.	Pourmatroud	E,	Mohammadjafari	R,	Roozitalab	M.	Comparison	of	metformin	and	simvastatin
administration	in	women	with	polycystic	ovary	syndrome	before	intra-cytoplasmic	sperm	injection	cycle:	a	prospective,
randomized,	clinical	trial	study.	Iran	Red	Crescent	Med	J.	2015;17(12):e20082.	25.	Seyam	E,	Hefzy	E.	Long-term	effects
of	combined	simvastatin	and	metformin	treatment	on	the	clinical	abnormalities	and	ovulation	dysfunction	in	single
young	women	with	polycystic	ovary	syndrome.	Gynecol	Endocrinol.	2018;34(12):1073–80.	26.	Karakas	SE,	Banaszewska
B,	Spaczynski	RZ,	Pawelczyk	L,	Duleba	A.	Free	fatty	acid	binding	protein-4	and	retinol	binding	protein-4	in	polycystic
ovary	syndrome:	response	to	simvastatin	and	metformin	therapies.	Gynecol	Endocrinol.	2013;29(5):483–7.	27.
Banaszewska	B,	Pawelczyk	L,	Spaczynski	RZ,	Duleba	AJ.	Comparison	of	simvastatin	and	metformin	in	treatment	of
polycystic	ovary	syndrome:	prospective	randomized	trial.	J	Clin	Endocrinol	Metab.	2009;94(12):4938–45.	28.
Banaszewska	B,	Pawelczyk	L,	Spaczynski	RZ,	Duleba	AJ.	Effects	of	simvastatin	and	metformin	on	polycystic	ovary
syndrome	after	six	months	of	treatment.	J	Clin	Endocrinol	Metab.	2011;96(11):3493–501.	29.	Mehrabian	F,	Ghasemi-
Tehrani	H,	Mohamadkhani	M,	Moeinoddini	M,	Karimzadeh	P.	Comparison	of	the	effects	of	metformin,	flutamide	plus



oral	contraceptives,	and	simvastatin	on	the	metabolic	consequences	of	polycystic	ovary	syndrome.	J	Res	Med	Sci.
2016;21:7.	30.	Kaya	C,	Cengiz	SD,	Berker	B,	Demirtaş	S,	Cesur	M,	Erdoğan	G.	Comparative	effects	of	atorvastatin	and
simvastatin	on	the	plasma	total	homocysteine	levels	in	women	with	polycystic	ovary	syndrome:	a	prospective
randomized	study.	Fertil	Steril.	2009;92(2):635–42.	31.	Kaya	C,	Pabuccu	R,	Cengiz	SD,	Dünder	I.	Comparison	of	the
effects	of	atorvastatin	and	simvastatin	in	women	with	polycystic	ovary	syndrome:	a	prospective,	randomized	study.	Exp
Clin	Endocrinol	Diabetes.	2010;118(3):161–6.	32.	Malik	M,	Tasnim	N,	Mahmud	G.	Effect	of	metformin	alone	compared
with	metformin	plus	simvastatin	on	polycystic	ovarian	syndrome	in	Pakistani	women.	J	Coll	Physicians	Surg	Pak.
2018;28(3):184–7.	33.	Kazerooni	T,	Shojaei-Baghini	A,	Dehbashi	S,	Asadi	N,	Ghaffarpasand	F,	Kazerooni	Y.	Effects	of
metformin	plus	simvastatin	on	polycystic	ovary	syndrome:	a	prospective,	randomized,	double-blind,	placebo-controlled
study.	Fertil	Steril.	2010;94(6):2208–13.	34.	Duleba	AJ,	Banaszewska	B,	Spaczynski	RZ,	Pawelczyk	L.	Simvastatin
improves	biochemical	parameters	in	women	with	polycystic	ovary	syndrome:	results	of	a	prospective,	randomized	trial.
Fertil	Steril.	2006;85(4):996–1001.	35.	Highlights	of	prescribing	information.	Zocor	(simvastatin)	tablets,	for	oral	use
Initial	U.S.	Approval:	1991.	Silver	Springs,	MD:	US	Food	and	Drug	Administration;	2020
(https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/019766s101lbl.pdf,	accessed	17	June	2021	).	36.
Australian	product	information.	Zocor®	(simvastatin).	Tablets.	Canberra:	Therapeutics	Goods	Administration,
Commonwealth	of	Australia;	2020	(https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-
2010-PI-03217-3&d=20211109172310101,	accessed	17	June	2021).	37.	Electronic	medicines	compendium	(emc).	Zocor
10	mg	film-coated	tablets	[internet].	London:	Datapharm	Communications	Ltd.;	2021
(https://www.medicines.org.uk/emc/product/1010/smpc,	accessed	17	June	2021).	38.	Jason	J.	Polycystic	ovary	syndrome
in	the	United	States:	clinical	visit	rates,	characteristics,	and	associated	health	care	costs.	Arch	Intern	Med.
2011;171(13):1209–11.	39.	Ding	T,	Hardiman	PJ,	Petersen	I,	Baio	G.	Incidence	and	prevalence	of	diabetes	and	cost	of
illness	analysis	of	polycystic	ovary	syndrome:	a	Bayesian	modelling	study.	Hum	Reprod.	2018;33(7):1299–306.	40.
Denny	JC,	Ritchie	MD,	Basford	MA,	Pulley	JM,	Bastarache	L,	Brown-Gentry	K,	et	al.	PheWAS:	demonstrating	the
feasibility	of	a	phenome-wide	scan	to	discover	gene-disease	associations.	Bioinformatics.	2010;26(9):1205–10.	41.
Pulley	JM,	Shirey-Rice	JK,	Lavieri	RR,	Jerome	RN,	Zaleski	NM,	Aronoff	DM,	et	al.	Accelerating	precision	drug
development	and	drug	repurposing	by	leveraging	human	genetics.	Assay	Drug	Dev	Technol.	2017;15(3):113–9.


