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Case Report

Sudden Fall in the Lipid-Lowering Effect of Evolocumab:
The Butler Is Not Always Guilty
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Abstract: A 78-year-old man came to our attention after undergoing coronary computed tomography
angiography documenting multivessel coronary artery disease. He was started on treatment with the
proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitor evolocumab 140 mg subcutaneously
every 2 weeks. Treatment-emergent changes in lipids and lipoproteins were long-lasting, and
the medication was well tolerated by the patient in the long-term. Unexpectedly, after 2 years of
continuous treatment with evolocumab, serum lipids increased, apparently without any reasonable
explanation. During the follow-up visit, the patient was found to have habitually injected evolocumab
into his right thumb instead of into the appropriate injection sites (i.e., abdomen, thighs or upper
arms) after turning the injector upside down.
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1. Introduction

The incidence of drug therapy problems (DTPs) has significantly increased over the
past few decades [1]. Worldwide, more than half of all medications are prescribed and
dispensed inappropriately, and half of the patients fail to take them correctly [2,3]. This
represent a relevant issue, especially with regards to all the chronic diseases that frequently
recur when patients are off-therapy or not adequately managed with the standards of care.

DTPs can compromise the quality of life, increase the risk of hospitalization and
overall health care costs [4]. Moreover, DTPs not infrequently lead to death when they are
not detected early and quickly resolved [4].

Below, we describe the case of a patient who experienced an absolutely unexpected
increase in serum lipids after 2 years of continuous treatment with the proprotein convertase
subtilisin/kexin type 9 (PCSK9) inhibitor evolocumab.

2. Case Presentation

A 78-year-old non-smoking Caucasian man came to our attention for the first time
after undergoing coronary computed tomography angiography documenting multives-
sel coronary artery disease. He had consistently high levels of low-density lipoprotein
cholesterol (LDL-C) and lipoprotein(a) (Lp(a)) and a family history of early-onset CVD
in first-degree relatives. Comorbidities were chronic myeloid leukemia (CML), recurrent
prostate cancer, hypertension with left ventricular hypertrophy (LVH), recurrent deep-vein
thrombosis (DVT), non-alcoholic fatty liver disease (NAFLD; FibroScan fibrosis score F0 to
F1) and Type 2 diabetes. For these reasons, by the time the patient was on pharmacological
treatment with 500 mg metformin twice a day; triptorelin, 75 mg acetylsalicylic acid, 40 mg
pantoprazole, cholecalciferol, 5 mg amlodipine, 16 mg candesartan, 2.5 mg indapamide
and 2.5 mg bisoprolol twice a day; and ezetimibe. He was treated with an intermittent
imatinib schedule (alternate months on and off imatinib). He had a personal history of
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intolerance to statins even at the lowest doses because of disabling muscle cramps and
increased creatine kinase (CK) serum levels judged to be clinically relevant. These symp-
toms disappeared after withdrawal of statins and recurred after rechallenge with statins,
supporting a causal effect.

He was started on treatment with the PCSK9 inhibitor evolocumab, 140 mg subcuta-
neously (SC) every 2 weeks (QW2). Treatment-emergent changes in lipids and lipoproteins
were long-lasting (Table 1) and consistent with our previous observations [5], and the
medication was well-tolerated by the patient in the long term and correctly assumed over
time. Unexpectedly, after 2 years of continuous treatment with evolocumab, serum lipids
increased (Table 1), apparently without any reasonable explanation.

Table 1. Serum lipids concentration of the patient.

Parameters

Before Starting
Treatment with

Evolocumab
During Treatment with Evolocumab
(Correct Administration of the Drug) After Incorrect Administration of Evolocumab

Absolute Value
(mg/dL)

Absolute Value
(mg/dL)

Change
Compared with

Baseline
(%)

Absolute Value
(mg/dL)

Change
Compared with

Baseline
(%)

Difference with
Respect to

Correct
Administration

(%)

Total Cholesterol 183 114 −37.7 122 −33.3 +4.4
Triglycerides 101 128 +26.7 102 +1 −25.7

HDL Cholesterol 60 62 +3.3 62 +3.3 0
Non-HDL

Cholesterol 123 52 −57.7 60 −51.2 +6.5
LDL Cholesterol 102.8 26.4 −74.3 39.6 −61.5 +12.8
Lipoprotein(a) 59.1 59.8 +1.2 73.7 +24.7 +23.5

HDL = high-density lipoprotein; LDL = low-density lipoprotein.

The possibility that the patient may have developed an acute condition potentially
reducing the effect of evolocumab had to be investigated. The most plausible explanation
for the increase in serum lipids was that the patient had thyroiditis. We planned additional
laboratory tests, but his hormonal thyroid test was normal (thyroid stimulating hormone =
2.30 µU/mL) and thyroid antibodies were negative.

We then speculated that the patient missed the drug injection, even though he was
firmly claiming that he had regularly taken the drug. After discussing with the hospital
pharmacy service director who was responsible for the drug utilization review (DUR), we
were able to ascertain that the patient had not received fewer injections than prescribed.
Moreover, the patient’s wife confirmed that her husband was very careful to administer
the drug in the right time window (i.e., once every 14 days). However, even though the
patient was supposed to have been administered evolocumab the day before the visit, on
physical examination, he did not have any puncture marks into the appropriate injection
sites (i.e., abdomen, thighs or upper arms), suggesting no recent administration of the
drug in those areas. On the contrary, an injection mark was clearly distinguishable on the
patient’s right thumb.

By repeating the drug administration procedure with a sham injection during the
follow-up visit, the patient was found to have habitually injected evolocumab into his right
thumb after turning the injector upside down (Figure 1).
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Figure 1. (A) Correct and (B) incorrect method of evolocumab administration. 
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Figure 1. (A) Correct and (B) incorrect method of evolocumab administration.

After retraining the patient on proper care, the levels of plasma lipids fell back again
(total cholesterol = 106 mg/dL; LDL-C = 25 mg/dL; Lp(a) = 49.7 mg/dL) and our hypothesis
was definitely confirmed.

3. Discussion

The active participation of the patients in the care process is important to enhance their
clinical management and minimize the risk of complications linked to pharmacological
treatment [6].

The OSLER-1 trial (Open-Label Study of Long-Term Evaluation Against LDL-C Trial)
has already showed the consistent LDL-C–lowering effect of evolocumab in the long-term,
with no neutralizing antibodies detectable [7]. For this reason, there was apparently no
reasonable explanation justifying the observation in our patient. However, a closer analysis
allowed us to identify a DTP that made the PCSK9 inhibitor less effective than expected [8].

Our case report highlights the importance of identifying all patient-level variables that
are potentially able to affect the efficacy of even the most powerful lipid-lowering drugs,
such as evolocumab.

Similar to what has already been demonstrated for the treatment of hypertension,
in lipidology, the failure to account for all the dimensions of adherence also typically
leads to suboptimal improvements in the efficacy parameters and in the associated clinical
outcomes [9]. As regards our case study, the rapid identification of the underlying reason
for the increase in serum lipids levels spared the patient from undergoing further expensive
and not strictly useful laboratory tests and/or instrumental examinations to identify the
clinical reason for the reduction in the effectiveness of evolocumab.

Certainly, the identification and documentation of DTPs and the predictors are crucial
to design preventive strategies.

A recent analysis found that the risk of DTPs increases with the use of more than three
drugs in patients affected by CVD [10]. Actually, our patient took a number of different
medications for multiple chronic conditions, and this is likely to have contributed to the
final observation.

Another factor to be considered is the need for periodic retraining in the case of long-
lasting treatments, especially for elderly and frail patients. This is particularly relevant
when prescribing a high-cost drug not requiring serial therapeutic monitoring, since the
effect of the drug on the laboratory parameters is not repeatedly evaluated at close range.
In patients under stabilized treatment with evolocumab, for example, only one laboratory
assessment every 6 months is required for prescription renewal in Italy. In this case, if our
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patient had poorly administrated the drug for 6 months, his serum lipid levels would have
further increased over time, and the positive effects of the drug would be definitely reduced.

Author Contributions: Conceptualization, F.F. and A.F.G.C.; methodology, F.F., A.D.M. and A.F.G.C.;
formal analysis, F.F. and A.F.G.C.; investigation, F.F., A.D.M. and A.F.G.C.; data curation, F.F., C.B. and
A.F.G.C.; writing—original draft preparation, F.F. and A.F.G.C.; writing—review and editing, A.D.M.
and C.B.; visualization, F.F. and A.F.G.C.; supervision, A.F.G.C.; project administration, A.F.G.C. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Institutional Review Board on 23/05/2018 (code:
261/2018/Oss/AOUBo; P.I. Prof. Claudio Borghi).

Informed Consent Statement: Informed consent was obtained from the patient to publish this study.

Data Availability Statement: Data are contained within the article.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Nivya, K.; Sri Sai Kiran, V.; Ragoo, N.; Jayaprakash, B.; Sonal Sekhar, M. Systemic review on drug related hospital admissions—A

pubmed based search. Saudi Pharm. J. 2015, 23, 1–8. [CrossRef] [PubMed]
2. WHO. Promotion of Rational Use of Medicine Care Components of Geneva; WHO: Geneva, Switzerland, 2002.
3. Lu, Y.; Hernandez, P.; Abegunde, D.; Edejer, T. The world medicines situation 2011. In Medicine Expenditures; World Health

Organization: Geneva, Switzerland, 2011.
4. Viktil, K.K.; Blix, H.S. The impact of clinical pharmacists on drug-related problems and clinical outcomes. Basic Clin. Pharmacol.

Toxicol. 2008, 102, 275–280. [CrossRef] [PubMed]
5. Cicero, A.F.G.; Toth, P.P.; Fogacci, F.; Virdis, A.; Borghi, C. Improvement in arterial stiffness after short-term treatment with PCSK9

inhibitors. Nutr. Metab. Cardiovasc. Dis. 2019, 29, 527–529. [CrossRef] [PubMed]
6. Cipolle, R.; Strand, L.M.; Morley, P.C. Pharmaceutical Care Practice: The Clinician’s Guide, 3rd ed.; McGraw Hill: New York, NY,

USA, 2012.
7. Koren, M.J.; Sabatine, M.S.; Giugliano, R.P.; Langslet, G.; Wiviott, S.D.; Ruzza, A.; Ma, Y.; Hamer, A.W.; Wasserman, S.M.; Raal, F.J.

Long-Term Efficacy and Safety of Evolocumab in Patients with Hypercholesterolemia. J. Am. Coll. Cardiol. 2019, 74, 2132–2146.
[CrossRef] [PubMed]

8. Strilchuk, L.; Fogacci, F.; Cicero, A.F. Safety and tolerability of injectable lipid-lowering drugs: An update of clinical data. Expert
Opin. Drug Saf. 2019, 18, 611–621. [CrossRef] [PubMed]

9. Burnier, M.; Egan, B.M. Adherence in Hypertension. Circ. Res. 2019, 124, 1124–1140. [CrossRef] [PubMed]
10. Gelchu, T.; Abdela, J. Drug therapy problems among patients with cardiovascular disease admitted to the medical ward and had

a follow-up at the ambulatory clinic of Hiwot Fana Specialized University Hospital: The case of a tertiary hospital in eastern
Ethiopia. SAGE Open Med. 2019, 7, 2050312119860401. [CrossRef] [PubMed]

http://doi.org/10.1016/j.jsps.2013.05.006
http://www.ncbi.nlm.nih.gov/pubmed/25685036
http://doi.org/10.1111/j.1742-7843.2007.00206.x
http://www.ncbi.nlm.nih.gov/pubmed/18248511
http://doi.org/10.1016/j.numecd.2019.01.010
http://www.ncbi.nlm.nih.gov/pubmed/30954414
http://doi.org/10.1016/j.jacc.2019.08.1024
http://www.ncbi.nlm.nih.gov/pubmed/31648705
http://doi.org/10.1080/14740338.2019.1620730
http://www.ncbi.nlm.nih.gov/pubmed/31100030
http://doi.org/10.1161/CIRCRESAHA.118.313220
http://www.ncbi.nlm.nih.gov/pubmed/30920917
http://doi.org/10.1177/2050312119860401
http://www.ncbi.nlm.nih.gov/pubmed/31367379

	Introduction 
	Case Presentation 
	Discussion 
	References

