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Abstract. We describe the effect of evolucumab, added to atorvastin and ezetemibe on the 

dyslipidemia and, more important, on the coronary artery disease. Evolucumab lowered  the 

dyslipidemia and, clinically important, induced a marked regression of the coronary 

arteriosclerosis. We are at the start of a new era in lipid management and treatment targeted at 

PCSK9 inhibition may significantly reduce the coronary arteriosclerosis and contribute to clinical 

benefits in coronary artery disease. 
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1.       Introduction 

 

In 2003 it was discovered that gain-off-function mutations in the gene 

encoding proproteinconvertasesubtilisin/kexin type 9 (PCSK9) cause autosomal 

dominant hypercholesterolemia and in 2005 a loss-of-function mutations in 

PCSK9 were identified as a cause of lower low-density lipoprotein (LDL) [4]. 

PCSK9 prevents recycling of the LDL receptor to the cell surface, thereby, 

attenuating LDL clearance [2]. Interindividual differences in plasma PCSK9 

concentrations are pathologically relevant [1].The identification of PCSK9 protein 

has led to the development of antibodies, such as evolucumab, that inhibit PCSK9 

action. PCSK9 inhibitors, as statins, accelerate apolipoprotein B catabolism, but 

also attenuate apolipoprotein B production [7]. 

 

2.    Case report 

 

A 52-year old Caucasian male patient hasa worrisome familial anamnesis 

for arteriosclerosis. The familial pedigree is shown in Fig. 1.  

Is father was found to have a genetic hyperlipidemia (location 1q23.3, gene 

locus USF1). The patient had never smoked, has a normal body weight (76 kg) 

and blood pressure and trains regularly. In 2001 he received the diagnosis of a 

severe dyslipidemia, likely to be a familial hyperlipidemia (FH). The values are 

shown in Fig 2. Against medical advice he opted for diet and homeopathic 

'natural' remedies. 
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Figure 1. Patient's familial pedigree 
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Figure 1. Patient's familial pedigree 

 

 
 

Figure 2. Fasting lipid levels during the observational period 

 

 
 

 
Abbreviations 

 

ATO Atorvastatin, 80 mg/day 

EZE Ezetimibe, 10 mg 

E1 Evolucumab, 140 mg subcutaneously every 2 weeks 

E2 Evolucumab, 420 mg subcutaneously once a month 

ApoB Apolipoprotein B, mg/dl 

CHOL Total cholesterol, mmol/l 

HDL High Density Cholesterol, mmol/l 

LDL Low Density Cholesterol, mmol/l 
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At the age of 41 hewas treated for a ST-elevation myocardial infarction. 

Coronarography detected a >80% occlusion of the left anterior descending and of 

the anterior marginal branch, a >70% occlusion of the left marginal branch, and a 

<40% occlusion of the diagonal coronary artery. The right coronary artery showed 

small irregularities. The pathology is schematized in Fig. 3. He was successfully 

treated with 3 sirolimus-eluting coronary stents and was dismissed under therapy 

with aspirin (100 mg/day, long-term therapy), clopidogrel (75 mg/day for 12 

months). Atorvastatin 80 mg/day and ramipril 5 mg bid were prescribed, but the 

patientrefused these drugs and opted for homeopathic natural remedies. 

 

 
Figure 3. Coronary pathology during the observational period 

 

 
 

a) Coronary Pathology, 2006 (1st infarction) b) Coronary Pathology, acute coronary 

syndrome, October 2016 

 

 
 
c) Coronary Pathology. February 2017 
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At a 1-year follow-up the patient had no cardiac symptoms. Hewas taking 

aspirin 100 mg/day and homeopathic remedies. The ECG detected rare isolated 

ventricular premature beats without a Q-wave. Echocardiography detected a 

normal sized left ventricle (LV), without dyskinesia and with a normal LVEF 

(65%). The aortic valve was severely calcified, the ascending aorta showed 

endothelial plaques and the carotid arteries showed intimal thickening and a 

diffuse moderate arteriosclerosis. At exercise the ECG and the LV function were 

normal. The patient returned to his homeopath. 

   In October 2016 the 51-year old patientwas recovered with an acute 

coronary syndrome. Coronarography found that the 3 stents were patent; the 

diagonal coronary artery showed a >80% stenosis and the left main coronary 

artery a <409% stenosis. The pathology is schematized in figure 3. TheLV 

showed no dyskinesia but the LVEF had decreased to 45%. The patient refused a 

revascularization. However, heaccepted regular drugs. He was treated with aspirin 

(100 mg/day, long-term medication), ticagrelor (90 mg bid for 12 months), 

ramipril (5 mg bid) and atorvastatin (80 mg/day). Bisoprolol (2.5 mg/day) was 

prescribed because of a stable mild angina pectoris. However, bisoprolol was soon 

discontinued because of symptomatic paroxysmal bradycardia (<44 beats/min) 

and was replaced with ranolazine (maximal dosage of 500 mg bid).Ranolazine 

was well tolerated and the angina disappeared.After 3 months it was found that 

the effect of atorvastatin was insufficient (figure 2) and ezetimibe was added. 

After 3 months is was found that this therapy had also insufficient (Fig.2) and 

evolucumab(140 mg subcutaneously every 2 week) was added. After 3 months the 

dosage of evolucumab was changed to 420 mg once a month. The effect is shown 

in figure 2. 

In February 2017 the 48-year old brother died because of a second 

myocardial infarction. The patient came for a cardiologic control. A stress 

echocardiography did not elicit symptoms and found a normal LV with a LVEF of 

54%. The patientwas not reassured and requested another coronarography. In this 

patient the lipid-lowering effect with PCSK9 inhibition, atorvastatin 

andezetemibe, has impressively decreased the burden of coronary pathology. 

The patient is treated with aspirin 100 mg, a combination with atorvastatin 

and ezetemibe (80/10 mg) and evolucumab (420 mg once a month). He is doing 

well, without cardiac symptoms. The 3 stents were patent. The left main coronary 

artery was now patent and the stenosis of the diagonal branch had decreased to 

<40%. The pathology is schematized in figure 3. 

 

3. Discussion 

 

The patient has a FH. This pathology is hard to treat and carries a high risk 

for major cardiovascular events. In most cases the LDL receptors are minimally 

functional, if at all. As in our case, high doses of statins, also in combination with 

ezetemibe, are modestly effective in improving lipid levels [3].  

The FOURIER multinational trial [6] at 48 weeks with evolucumab detected 

a 59% decrease in LDL, with parallel reductions in apolipoprotein B (45%), 

lipoprotein (a) (27%), and triglycerides (16%), together with a small increases in 
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HDL (8%) and apolipoprotein A1 (7%). PCSK9 inhibition decreased the primary 

end point (a composite of cardiovascular death, myocardial infarction, stroke, 

hospitalization for unstable angina, or coronary revascularization) by 15%. In 

addition a 20% risk reduction was achieved with respect to the key secondary 

efficacy end point (a composite of cardiovascular death, myocardial infarction, or 

stroke). Therefore, the FOURIER provides formal evidence that treatment 

targeted at PCSK9 inhibition confers additional cardiovascular benefit beyond 

that achieved by lipid-lowering therapy alone. 

The GLAGOV study [7] has proved that after 18 monthof treatment with 

evolucumab added to statin therapy can reduce approximately 1% in atheroma 

volume. About two-thirds of patients show plaque regression even if one third of 

patients still had atheroma progression, suggesting that factors other than LDL 

may be involved in some patients. 

 

4. Conclusions 

 

In spite of prophylactic and effective therapeutic interventions coronary 

artery disease (CAD) remains a frequent a dangerous pathology, especially in 

patients with FH. We are at the start of a new era in lipid management and 

treatment targeted at PCSK9 inhibition may significantly reduce the coronary 

arteriosclerosis and contribute to clinical benefits in CAD. 
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