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PCSK9 inhibitors (PCSK9i)1

▪ Monoclonal antibodies

▪ Alirocumab (Praluent)

▪ Evolocumab (Repatha)

▪ Bococizumab

▪ FDA & EMA approved since 2015



Trial overview

Karatasakis. 2017. J Am Heart Assoc.
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Overall conclusion

▪ Most common AEs in RCTs in ALI/EVO group1-3:

▪ Nasopharyngitis 5.9% - 12.2%

▪ Upper respiratory tract infection 3.2% - 8.5%

▪ Injection-site reactions 3.1% - 7.4%

▪ Influenza like illness 2.1% - 7.3%

▪ Myalgia 3.5% - 7.2%

▪ Back pain 2.6% - 6.4%

▪ Arthralgia 1.7% - 5.7%

▪ Headache 3.2% - 5.0%

▪ Cochrane Review: 

▪ No significant difference of AEs compared to PBO4

▪ Alirocumab and evolocumab are generally well tolerated3

1. Jones. 2016. Am J Cardiol.

2. Toth. 2017. Circulation.

3. Zhang. 2015. BMC Med.

4. Schmidt. 2017. Cochrane Database Syst. Rev.



PCSK9 inhibitors (PCSK9i)1

Evolcumab (Repatha) 1 april 2016

140 mg SC/2 weeks

420 mg SC/2 weeks (hoFH)

Alirocumab (Praluent) 1 juni 2016

75 mg SC/2 weeks

150 mg SC/2 weeks
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EAS/ESC guidelines for PCSK9i therapy

Landmesser. 2017. Eur Heart J.



PCSK9 inhibitors vergoeding

. 

1. Zorginstituut Nederland. 2017. Medicijnkosten

**
*

• Alleen 

evolocumab



Overall conclusion

Landmesser 2017 Eur Heart J.



Real-world data

▪ Real-world data provides complimentary information to RCTs1

▪ Data  is scarce, only 5 studies2-7

▪ Relatively small study population (largest n=105)

▪ Any AE rate 15-39%

▪ Most common AEs:

▪ Flu-like symptoms

▪ Neurological symptoms

▪ Abdominal symptoms

▪ Myalgia

▪ Injection-site reactions
1. Nallamothu. 2008. Circulation.

2. Choi. 2017. Lipids Health Dis.

3. Galema-Boers. 2017. J Clin Lipidol.

4. Kohli. 2017. Int J Clin Pract.

5. Pandey. 2017. Curr Opin Caridol.

6. Saborowski. 2017. Cardiol J

7. Stoekenbroek 2018, Atherosclerosis.



Research questions

▪ Main question:

▪ What are the main AEs associated with the use of PCSK9 inhibitor 

prescribed in the clinical setting?

▪ Subquestions: 

▪ Is there a difference in AE profile between alirocumab and evolocumab?

▪ Is there a sex difference in AEs?

▪ Are there predictors of AEs?

▪ What is the time course of AEs?

▪ Which AEs lead to drug discontinuation?



Methods (1)

▪ 3 Databases: EMC, Lareb and VigiLyze

▪ Erasmus MC database PCSK9i:

▪ Inclusion criteria:

▪ All patients ≥ 18 years, who started on PCSK9i between 06-2015* and 11-2017

▪ Exclusion criteria:

▪ Patients who (had) participated in PCSK9i trials

▪ Patients without follow-up data

▪ Data on age, gender, BMI, diabetes, history of CVD, FH, LLT from patients’ files

▪ Baseline date: instructions and 1st administration

▪ Routine CV lab before/after start PCSK9i

▪ Follow-up at 6 – 18 – 42 weeks

* Compassionate use program



Methods (2)

▪ Lareb database: 

▪ Contains spotaneous adverse drug reaction reports in NL

▪ Reports by health professionals, patients or pharmaceutical

industry

▪ All reports from all ages are included

▪ One report may contain several adverse events

▪ VigiLyze database:

▪ Contains spotaneous ADRs worldwide 110 countries

▪ Same as above



Results – Flowcharts
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Results – Patient characteristics

▪ EMC

▪ 49% ALI vs 51% EVO; no sign difference

▪ Lareb

▪ 28% ALI vs 72% EVO; similar distr. age/sex

▪ VigiLyze

▪ 30% ALI vs 70% EVO; similar distr. age/sex



Results – Adverse events: Erasmus MC

41% report 

Treatment emergent

adverse events



Results – Adverse events: Lareb



Results – Adverse events: Vigilyze



Results – Adverse events ALI vs EVO

▪ EMC: 

▪ 43% of ALI vs 40% of EVO with AEs

▪ Influenza like illness (29% vs 27%)

▪ ISRs (37% vs 30%)

▪ No significant differences in AE profile

▪ Lareb

▪ Myalgia (7% vs 15%)

▪ ISRs (2% vs 2%)

▪ Similar AE profile  

▪ VigiLyze

▪ Myalgia (9% vs 8%)

▪ ISRs (22% vs 21%)

▪ Back pain 3x more frequent in EVO 



Results – Predictors



Results – Follow-up

▪ 60% AEs at both

▪ 74% reported different AEs

▪ In 40% AEs resolved at FU2

▪ 23% developed new AEs at FU2

▪ in >70%  AEs resolve at FU3



Results – Drug discontinuation

▪ EMC

▪ 12 (7%) patients (1 non-response)

▪ 2/3 Female

▪ Most reported ≥ 3 events

▪ Influenza like illness

▪ Lareb

▪ 60 (39%) patients

▪ 52% Female

▪ Most reported ≥ 3 events

▪ Myalgia



Results – Lareb Drug discontinuation

Alirocumab Evolocumab



Discussion – Rates of AEs

▪ EMC

▪ Higher AE rate in our study (41.5%), most transient

▪ Nasopharyngitis and influenza occurred at similar rates

▪ ISRs were reported frequently, similar to trials

▪ Myalgia rate was comparable to RCTs

▪ Lareb + VigiLyze:

▪ ISRs were reported more frquently in Vigilyze vs Lareb

▪ High myalgia rate in Lareb + Vigilyze, maybe attributed to 

concomitant statin use



Other real world data

1. Galema-Boers 2017, J Clin Lipidol



Other real world data

1. Kohli. 2017. Int J Clin Pract.

.

Adverse events in 10 (9.5%) patients: 

8 myalgia

1 nausea

1 transient ALT  rise 2 xULN



Other real world data

1. Stoekenbroek 2018, Atherosclerosis.



Other real world data

1. Stoekenbroek 2018, Atherosclerosis.



Discussion – Mechanism AEs

▪ Cytokine-mediated type alpha immune response is main mechanism for

common AEs such as flu-like symptoms and ISRs1

▪ Pathogenic mechanism for myalgia is unclear

▪ Possible protective effect of PCSK9 on cognitive function2,3

▪ Very low LDL-C not associated with an increase in overall AE rates4,5 or 

neurocognitive AEs6,7 and did not affect vitamin E, steroid or gonadal

hormones8.

1. Scherer. 2010. J Dtsch Dermatol Ges.

2. Wu. 2014. Biomed Rep.

3. Swiger. 2015. Drug Saf.

4. Giugliano. 2017. Lancet.

5. Robinson. 2017. J Am Coll Cardiol.

6. Giugliano. 2017. N Eng J Med.

7. Harvey. 2017. Eur Heart J

8. Blom. 2015. Circ Res.



Spontaneous reports

▪ Pharmacovigilance databases have a higher treshold to report

▪ Women are at higher risk of developing and reporting AEs1,2

▪ Women represented 52% of Lareb and 56% of VigiLyze reports

▪ GIP Database: 42% of all patients using PCSK9 were female3

▪ Report ratio 1.18 in hospital registry and 1.23 in pharmacovigilance

1. Martin. 1998. Br J Clin Pharmacol.

2. Montastruc. 2002. Fundam Clin Pharmacol.

3. Zorginsituut Nederland. 2017. GIP Databank.



Strengths & Limitations

▪ Strengths

▪ Largest in-depth study of AEs of PCSK9i in clinical setting

▪ Low reporting bias due to equiry during visits in EMC registry

▪ Follow-up up to 42 weeks for insight on how Aes develop

▪ Different methods of AE monitoring for complete overview

▪ Limitations

▪ Low power in EMC hospital registry

▪ Multiple testing

▪ Variable follow-up might have led to uncaptured AEs

▪ Drug discontinuation rates were low to allow for extensive analysis

▪ Lareb + VigiLyze: amount of available information varied between cases



Conclusion

▪ In real-world setting, PCSK9 inhibitors are well tolerated.

▪ AE profile comparable to trials

▪ Influenza like illness, nasopharyngitis, myalgia and ISRs most common

▪ No significant difference between ALI & EVO

▪ No significant difference between sexes

▪ No sigificant predictors of AEs

▪ Most AEs resolve over time and drug discontinuation was infrequent

▪ Myalgia main reason for discontinuation in pharmacovigilance database



Recommendations

▪ Monitoring of long-term safety of PCSK9 inhibitors indispensable 

▪ Contribute to monitor AEs by reporting these to pharmacovigilance 

agencies 

▪ Collect long-term data in a local, national and ultimately an international 

database.



Thanks to:

Erasmus MC

▪ Muhammed Gurguze

▪ Michelle Schreuder

▪ Eric Boersma

▪ Annette Galema-Boers

▪ Kim Steward

Lareb

▪ Annemarie Muller


