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Do PCSK9 inhibitors reduce

cardiovascular events?
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Clinical question

Do proprotein convertase subtilisin-kexin type 9
(PCSK9) inhibitors decrease cardiovascular disease
(CVD) events. If so, are they cost-effective?

Bottom line

For patients with CVD taking maximally tolerated
statins, adding evolocumab or alirocumab decreases
new CVD events for an additional 1 in 65 patients
compared with placebo over about 2.5 years. Routine
use of these agents is not currently cost-effective.

Evidence

¢ Two large industry-sponsored, placebo-controlled trials
evaluated clinical outcomes. Patients had existing CVD
and a low-density lipoprotein (LDL) level of 1.8 mmol/L
or greater while taking maximally tolerated statins.!?
-A study randomized 27564 patients to evolocumab
(140 mg every 2 weeks or 420 mg/month) or placebo.! At
2.2 years, the reduction in new CVD events (evolocumab
9.8%, placebo 11.3%) was statistically significant (number
needed to treat [NNT]=67) independent of the baseline
LDL level; there was no difference in death by any cause.
-A study pending publication randomized 18924
patients after acute coronary syndrome to alirocumab
(75 to 150 mg every 2 weeks) or placebo.? At 2.8 years,
there was a statistically significant reduction in new
CVD events (9.5% for alirocumab and 11.1% for placebo,
NNT=63) and death by any cause (alirocumab 3.5%,
placebo 4.1%; 6 fewer deaths; NNT=167).
-Adverse events were primarily injection site reactions
(number needed to harm of about 100).!?

¢ Other smaller RCTs were limited by only reporting surro-
gate outcomes,? lack of blinding,** and enrolling familial
hypercholesterolemia patients* or patients from previ-
ous studies,*® and found inconsistent effects on CVD.5¢

Context

¢ Bococizumab research stopped owing to development
of drug-neutralizing antibodies.”
-Developing neutralizing antibodies to alirocumab or
evolocumab is rare and usually clinically insignificant.!#

¢ No studies on statin-intolerant patients evaluated clin-
ical outcomes.’

e Some guidelines recommend PCSK9 inhibitors for
patients with familial hypercholesterolemia or CVD
whose LDL levels are above “target” despite taking a
maximum-tolerated statin with or without ezetimibe.!

e Routine use of PCSK9 inhibitors is not cost-effective at
current Canadian prices (about $7100 per year).!!

Implementation

Statins are first-line lipid-lowering therapy, as they have
the best CVD risk reduction.!? Statin-associated muscle
symptoms (SAMS) occur in 1% to 5% of users in trials
and are dose-related.'? Statin discontinuation is associ-
ated with increased risk of death and CVD events.!* Most
patients who report SAMS tolerate restarting statins at
lower or alternate-day doses of the same or a different
statin.'? Statin rechallenge should be attempted before
using ezetimibe or PCSK9 inhibitors. Coenzyme Q10 does
not prevent or alleviate SAMS beyond placebo.! %

Dr Kolber is Professor with the PEER (Patients, Experience, Evidence, Research) Group in the

Department of Family Medicine at the University of Alberta in Edmonton. Mr Nickonchuk is a clinical
pharmacist with Alberta Health Services in Peace River and Northwest Health Centres. Dr Turgeon is
completing a clinical pharmacist fellowship at the Mazankowski Alberta Heart Institute in Edmonton.

Competing interests
None declared

The opinions expressed in Tools for Practice articles are those of the authors and do not necessar-
ily mirror the perspective and policy of the Alberta College of Family Physicians.

References

1. Sabatine MS, Giugliano RP, Keech AC, Honarpour N, Wiviott SD, Murphy SA, et al. Evolocumab
and clinical outcomes in patients with cardiovascular disease. N Engl ] Med 2017;376(18):1713-22.

2. Schwarz GG, Szarek, Bhatt DL, Bittner V, Diaz R, Edelberg J, et al. The Odyssey Outcomes Trial: topline
results. Alirocumab in patients after acute coronary syndrome. Presented at: ACC 67th Scientific Ses-
sions; 2018 Mar 10; Orlando, FL. Available from: accscientificsession.acc.org/~/media/Scientific
Sessions/ACC18/PDFs/Sanofi-stream/Session-401-ODYSSEY-slides.pdf. Accessed 2018 Apr 24.

3. Blom DJ, Hala T, Bolognese M, Lillestol M), Toth PD, Burgess L, et al. A 52-week placebo-
controlled trial of evolocumab in hyperlipidemia. N Engl J Med 2014;370(19):1809-19.

4. Raal FJ, Honarpour N, Blom DJ, Hovingh GK, Xu F, Scott R, et al. Inhibition of PCSK9 with evo-
locumab in homozygous familial hypercholesterolaemia (TESLA Part B): a randomised, double-
blind placebo-controlled trial. Lancet 2015;385(9965):341-50.

5. Sabatine MS, Giugliano RP, Wiviott SD, Raal FJ, Blom DJ, Robinson }, et al. Efficacy and safety of
evolocumab in reducing lipids and cardiovascular events. N Engl ) Med 2015;372(16):1500-9.

6. Robinson JG, Farnier M, Krempf M, Bergeron J, Luc G, Averna M, et al. Efficacy and safety of
alirocumab in reducing lipids and cardiovascular events. N Engl ] Med 2015;372(16):1489-99.

7. Ridker PM, Revkin J, Amarenco P, Brunell R, Curto M, Civeira F, et al. Cardiovascular efficacy and
safety of bococizumab in high-risk patients. N Engl J Med 2017;376(16):1527-39.

8. Roth EM, Goldberg AC, Catapano AL, Torri A, Yancopoulos GD, Stahl N, et al. Antidrug antibodies
in patients treated with alirocumab. N Engl J Med 2017;376(16):1589-90.

9. Karatasakis A, Danek BA, Karacsonyi J, Rangan BV, Roesle MK, Knickelbine T, et al. Effect of PCSK9
inhibitors on clinical outcomes in patients with hypercholesterolemia: a meta-analysis of 35
randomized controlled trials. J Am Heart Assoc 2017;6(12):e006910.

10. Anderson TJ, Grégoire ], Pearson GJ, Barry AR, Couture P, Dawes M, et al. 2016 Canadian
Cardiovascular Society guidelines for the management of dyslipidemia for the prevention of
cardiovascular disease in the adult. Can J Cardiol 2016;32(11):1263-82.

1. Canadian Agency for Drugs and Technologies in Health (CADTH). CADTH Canadian Drug Expert
Committee Recommendation. Evolocumab (Repatha—Amgen Canada Inc). Ottawa, ON: CADTH; 2017.

12. Allan GM, Lindblad AJ, Comeau A, Coppola J, Hudson B, Mannarino M, et al. Simplified lipid
guidelines. Prevention and management of cardiovascular disease in primary care. Can Fam
Physician 2015;61:857-67 (Eng), e439-50 (Fr).

13. Zhang H, Plutzky J, Shubina M, Turchin A. Continued statin prescriptions after adverse reactions
and patient outcomes: a cohort study. Ann Intern Med 2017;167(4):221-7.

14. Tan JT, Barry AR. Coenzyme Q10 supplementation in the management of statin-associated
myalgia. Am J Health Syst Pharm 2017;74(11):786-93.

Tools for Practice articles in Canadian Family Physician are adapted from articles published on the Alberta College of Family Physicians (ACFP) website, summarizing
medical evidence with a focus on topical issues and practice-modifying information. The ACFP summaries and the series in Canadian Family Physician are coordinated
by Dr G. Michael Allan, and the summaries are co-authored by at least 1 practising family physician and are peer reviewed. Feedback is welcome and can be sent to
toolsforpractice@cfpc.ca. Archived articles are available on the ACFP website: www.acfp.ca.

Vol 64: SEPTEMBER | SEPTEMBRE 2018 4 Canadian Family Physician | Le Médecin de famille canadien 669


https://placebo.14
https://statin.12
https://events.13
https://dose-related.12
https://reduction.12
https://year).11
https://ezetimibe.10




Accessibility Report





		Filename: 

		669.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 1



		Passed manually: 1



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

