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EditorialEditorial

In another classical painting, Hermes 
(Mercury), holding the caduceus, delivers the 
soul of a dead man to Charon, the boatman 
who ferries the souls of the deceased to the 
underworld. Charon is collecting an obolus (a 
Greek coin) as his fee for the service.

Pictorial Medical History (36)

L owering low-density lipoprotein 
cholesterol (LDL-C) is the primary 
priority in lipid management in 

order to prevent atherosclerotic car-
diovascular disease. LDL-C goal should 
adopt “lower”, “earlier” and “longer” 
management strategies, Dr Myles Chan 
emphasises. Both statin and non-statin 
LDL-C–lowering therapy are typically 
required for goal attainment. Upfront use 
of combined statin–ezetimibe, adding 
a proprotein convertase subtilisin/kexin 
type 9 (PCSK9) inhibitor are available 

options and can increase the success rate 
for achieving the LDL-C target, particularly 
in those at enhanced risk or with familial 
hypercholesterolaemia (FH). Dr Cheong 
KC discusses the first small interfering 
RNA (siRNA), which has been shown to 
effectively lower LDL-C, with the unique 
advantage of very long half-life that 
allows dosing via subcutaneous injection 
just once every 6 months. 

Transthyretin cardiac amyloidosis, 
previously known as senile systemic 
amyloidosis, should be suspected in men 

aged ≥60 years with heart failure but 
preserved left ventricular ejection fraction 
and elderly patients with new features 
of restrictive cardiomyopathy, together 
with other ‘red flag’ features, Dr Jim 
MH warns. Serial investigations include 
urine, blood, electrocardiogram, imaging 
studies, biopsy and genetic testing. Liver 
transplantation is the definitive treatment 
as a means of removing the source of 
amyloid, but specific systemic therapies 
are emerging. 



42  |  Journal of The Society of Physicians of Hong Kong MAY 2022

Practical Guidance From EAS for 
Combination Lipid-Modifying Therapy  
in High- and Very-High-Risk Patients 

 
  

 
 

Introduction
The 2019 European Society of Cardiology/
European Atherosclerosis Society (ESC/
EAS) Guidelines for Dyslipidaemia 
Management recommended that low-
density lipoprotein cholesterol (LDL-C) 
be lowered as much as possible to 
prevent atherosclerotic cardiovascular 
disease (ASCVD).1 In high- and very-
high-risk patients, the LDL-C goals factor 
in both a target LDL-C level and at least 
a 50% reduction from baseline LDL-C. 
For example, for ASCVD patients with 
a second event within 2 years while on 
maximally tolerated statin therapy, an 
LDL-C goal of <1.0 mmol/L (<40 mg/dL) 
may be considered.1

Although these guidelines empha-
sise the need for combination therapy 
to achieve LDL-C goals at the earliest 
opportunity, there is a considerable short-
fall in real-world practice, with poor LDL-C 
goal attainment being an issue across 
all categories of high- and very-high-risk 
patients.2,3 Considering the uncertainty 
over the most appropriate strategies for 
combination treatment, the EAS Task 
Force has recently issued a practical guid-
ance statement for the use of combina-
tion therapy to improve the management 
of elevated LDL-C.4 The key highlights of 
this statement are summarised below.

LDL-C: The primary 
priority in lipid 
management
As causality has been established 
between LDL-C and ASCVD,5,6 it is impor-
tant that patients achieve their LDL-C goal 
as early as possible and maintain it as long 
as possible, preferably lifelong. Moreover, 
clinicians should always consider “the 
lower the better” together with “the 
earlier the better” and “the longer the 
better” in management strategies.7,8 

Patients with ASCVD
In managing ASCVD patients, the key chal-
lenge for clinicians is to reduce the risk of 
recurrent events and the associated bur-
den of hospitalisation, revascularisation 
and intensive clinical management. While 
improving the uptake of maximally toler-
ated high-intensity statin therapy is man-
datory, non-statin LDL-C–lowering therapy 
will also be required to attain LDL-C goal, 
especially for patients at higher risk due 
to the presence of risk moderators and/or 

with high baseline LDL-C levels on statin 
monotherapy.9 

Therefore, the Task Force reinforces 
guideline recommendations for upfront 
high-intensity statin–ezetimibe combina-
tion therapy in ASCVD patients with 
baseline LDL-C levels ≥2.6 mmol/L (≥100 
mg/dL), as shown in Figure 1.4  

Upfront combination therapy 
improves treatment adherence and LDL-C  
goal attainment in the longer term, as 
exemplified by the Treat Stroke to Target 
study, in which the combination of 
ezetimibe and statin therapy increased 
the proportion of patients at LDL-C goal 
by three-fold.10 The availability of a fixed 
combination of ezetimibe and a high dose 
of a more efficacious statin will likely 
improve patient adherence. For patients 
with statin intolerance and elevated LDL-C 
levels, upfront combination therapy with 
ezetimibe and bempedoic acid reduces 
LDL-C levels by 40%; the availability of 
a fixed-dose combination has practical 
advantages.11 

Patients with familial 
hypercholesterolaemia 
without ASCVD
Patients with heterozygous familial hyper-
cholesterolaemia (FH) without ASCVD are 
considered high risk, and the presence 
of additional risk moderators elevates 
this to very high risk.12,13 Despite this, 
undertreatment of patients is common,14 
even with combination treatment with 
high-intensity (or maximally tolerated) 
statin and ezetimibe as the standard 
of care.1 Consequently, the Task Force 
recommends adding a proprotein con-
vertase subtilisin/kexin type 9 (PCSK9) 
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inhibitor for FH patients without clinically 
diagnosed ASCVD if LDL-C levels are 
>50% from LDL-C goal on combination 
statin–ezetimibe therapy.4

Upfront combination 
treatment with a statin 
and ezetimibe
Patients with ASCVD, particularly those 
at enhanced risk with additional risk mod-
erators, or FH without ASCVD and high 
LDL-C levels, are unlikely to attain LDL-C 
goal with intense statin monotherapy. 
Therefore, the Task Force recommends 
upfront combination high-intensity statin–
ezetimibe treatment in these patients. 
This approach has practical advantages 
in avoiding repeated follow-up visits and 
allows patients to be on target as early 
as possible, with a favourable impact on 
cardiovascular outcome.4
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Figure 1. Algorithm for managing high LDL-C levels in patients with ASCVD.4

Modified from Averna M, et al. Atherosclerosis 2021;325:99-109.
* HI statin=high-intensity statin or maximally tolerated statin therapy
ASCVD, atherosclerotic cardiovascular disease; CABG, coronary artery bypass graft; HI, high intensity; LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein(a);  
PAD, peripheral artery disease; PCSK9, proprotein convertase subtilisin/kexin type 9.
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Statin intolerance?
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For patients living with heart failure,

Time is essential. So is starting with ENTRESTO®.
Make ENTRESTO your first choice in place of an ACEi/ARB 
to help patients stay out of the hospital, live longer, and 
feel better right from the start1-4
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To Harden Your Heart Makes You Feel Bad

 
 

‘S tiff heart syndrome’ is another 
name for cardiac amyloidosis 
(CA), a life-threatening, infiltra-

tive cardiomyopathy that causes heart 
failure. It is characterised by extracellular 
deposition of highly organised amyloid 
fibrils in the form of β-pleated sheets in 
the myocardium, which are insoluble and 
resistant to body degradation. Based on 
the type of amyloid protein deposition, CA 
is commonly classified into: (I) light-chain 
amyloidosis (AL), which is due to exces-
sive production of monoclonal immuno-
globulin light chain by plasma cells or B 
cell dyscrasia; (II) transthyretin amyloi-
dosis (ATTR), which is either wild type 
(ATTRwt; caused by misfolded but non-
mutated protein) or hereditary (ATTRh; 
caused by  the mutated TTR gene and 
products); and (III) secondary CA, which 
is due to deposition of serum amyloid A 
in chronic inflammatory diseases, such as 
tuberculosis or rheumatoid arthritis. This 
article will focus mainly on updates in the 
clinical management of ATTR-CA.

ATTR-CA, previously known as 
senile systemic amyloidosis, is being 
increasingly recognised worldwide. It is 
estimated to occur at a rate of 1 per 5,800 
population, with a very strong male pre-
dominance (male-to-female ratio between 
25–50:1). In patients with heart failure 
with preserved left ventricular ejection 
fraction (LVEF), the incidence could be up 
to 13%. Autopsy studies have revealed 
ATTRwt amyloid deposits in about 25% 
of individuals >80 years old, with the 
endocardial amyloid deposition occurring 
mainly in the atrial septum (right more 
involved than left) and basal ventricular 
septum (more than apical region).1,2

Pathophysiology of 
ATTR-CA
Transthyretin (TTR), or prealbumin, is a 
carrier protein mainly synthesised in the 
liver (about 5% is produced in the choroid 
plexus and retinal pigment epithelium) to 
transport thyroxine and retinol to the liver. 
It exists naturally in the form of a tetramer. 
Destabilisation occurs due to either muta-
tion or ageing, leading to dissociation of 
the tetramer to monomers, which misfold 
and form the amyloid fibrils subsequently 
deposited onto the myocardium. Mutated 
protein has been shown to have a higher 
tendency to misfold.

Clinical presentation
The median ages at diagnosis of ATTRwt 
and ATTRh are 75 and 39 years, respec-
tively. ATTRh-CA is inherited mostly in 
an autosomal dominant pattern, but a 
positive family history is found in only 
about 50% of cases. The clinical presen-
tation depends on the organs affected 
by amyloid protein deposits (Figure 1). 
ATTRwt predominantly has cardiac and 
orthopaedic involvement, whereas ATTRh 
tends to affect the cardiac and nervous 
systems. The diagnosis of ATTR-CA is 

very often delayed, and prognosis could 
be improved if recognition and diagnosis 
were made earlier. The ‘red flag’ scenarios 
that arouse physicians’ suspicions are: (i) 
intolerance to heart failure medications; 
(ii) men aged ≥60 years with heart failure 
with preserved LVEF and a history of 
carpel tunnel syndrome and/or spinal ste-
nosis; (iii) newly diagnosed hypertrophic 
cardiomyopathy in an elderly patient; (iv) 
family history of ATTRh; and (v) history 
of bilateral carpel tunnel syndrome, often 
requiring surgery.

Diagnosis and evaluation 
(A) Electrocardiography 
The electrocardiogram (ECG) features 
include low limb leads QRS voltage  
<5 mm (40–60%); poor R wave progres-
sion (pseudo-infarction pattern) (50%); 
atrioventricular blocks (30%); non-
specific intraventricular conduction delay 
(16–30%); bundle branch block (40–60%); 
atrial flutter or fibrillation (AF) (20–25%); 
and ventricular tachycardia (5%).1,2

(B) Echocardiography
The typical findings are preserved LVEF 
and left ventricle hypertrophy with restric-
tive physiology. The interventricular sep-
tum is grossly thickened with a speckled 
and granular appearance (Figure 2A). The 
right ventricular wall, atrial septum and 
heart valves are also thickened, with aortic 
stenosis a known manifestation. Various 
degrees of diastolic dysfunction may be 
demonstrated due to stiffening of the 
left atrium and ventricle. Echocardiogram 
may show reversed E/A ratio <1, rapid 
deceleration time <160 ms and markedly 
increased E/e’ ratio (e’ = magnitude of e 
velocity at septum side of the mitral valve 
ring by tissue doppler). Speckle tracking 
echocardiography shows a reduced lon-
gitudinal strain, particularly at the basal 
compared with the apex movement, with 
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‘cherry on top’ appearance of bullseye 
longitudinal strain display. Biatrial enlarge-
ment is a usual finding, with the left atrial 
area larger in ATTR-CA than AL-CA. Finally, 
pericardial effusion could be present.1,2

(C) Cardiac magnetic resonance 
imaging
Cardiac magnetic resonance imaging 
(MRI), compared with echocardiography, 
is superior in myocardial tissue characteri-
sation. As gadolinium does not penetrate 
intact cell membranes, it is distributed 
in the extracellular space. The hallmark 
feature of CA is late gadolinium enhance-
ment (LGE) measured with T1 mapping, 
which indicates an expansion in extracel-
lular volume by amyloid deposits. The 

enhancement could be subendocardial 
(more in AL-CA) or transmural (more in 
ATTR-CA) (Figure 2B).1,2

(D) Serum and urine for 
immunofixation
This test is very important for differentiat-
ing AL-CA from ATTR-CA. A serum kappa/
lambda free light chain ratio of <0.26 or 
>1.65 is considered abnormal and war-
rants bone marrow examination to further 
evaluate plasma cell dyscrasia.

(E) Serum biomarkers
CA is associated with elevated serum 
cardiac troponin and N-terminal pro-brain 
natriuretic peptide (NT-ProBNP) levels. 
The level of the serum biomarkers is 

associated with prognosis by Mayo 
criteria.

(F) Nuclear bone scintigraphy 
with SPECT
Bone scintigraphy using technetium-
labelled bisphosphonate (99mTc-DPD, 
99mTc-HMDP or 99mTc-PYP) has been 
known to detect ATTR-CA with high sen-
sitivity. The exact mechanism by which 
the agent localises amyloid tissues is not 
clear. In the planar view, two methods are 
commonly used. One is a visual scoring 
of myocardial retention, with 0 = absent 
myocardial uptake; 1 = mild myocardial 
uptake less than rib uptake; 2 = myocar-
dial uptake equal to rib uptake; and 3 = 
myocardial uptake greater than rib uptake 
with mild or absent rib uptake. A score of 
≥2 for radiotracer uptake is suggestive of 
ATTR-CA (Figure 2C). The other method 
is the measurement of radiotracer uptake 
in the cardiac silhouette and contralateral 
lung, with a heart/contralateral lung  
(H/CL) ratio of >1.3 at 3 hours considered 
positive for ATTR-CA. The addition of 
single-photon emission computed tomog-
raphy (SPECT) is necessary to distinguish 
myocardial uptake from blood pooling 
(Figure 2D). Other potential false positive 
clinical factors include old rib fracture or 
myocardial infarction, diffuse myocardial 
scarring due to renal failure, hydroxychlo-
roquine toxicity, and other rare forms of 
CA. In the absence of monoclonal light 
chain, the characteristic clinical features 
and echocardiographic and cardiac MRI 
findings, together with abnormal nuclear 
scintigraphy, are enough to make a diag-
nosis of ATTR-CA without the need for a 
confirmatory tissue biopsy.1,2

(G) Biopsy 
Endomyocardial biopsy (EMB) remains 
the gold standard for diagnosis and typing 
of amyloidosis. Histology demonstrates 
the pathognomonic features of positive 
Congo red stain with apple-green birefrin-
gence under polarised light microscope. 
Further identification and typing are 
achieved by immunohistochemistry or 

Figure 1. Clinical presentations according to organ involvement.
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immunofluorescence or immunoelectron 
microscopy. The most reliable method 
is mass spectrometry proteomic-based 
analysis, which has a near perfect sen-
sitivity and specificity. However, its use 
has been largely restricted by high cost 
and the limited availability of the equip-
ment and expertise. EMB is generally 
safe in experienced hands; the rate of 
major complications is about 1%. Other 
choices of biopsy sites include abdominal 
fat patch, skin, lip salivary gland and 
stomach. These sites are generally less 
sensitive for ATTRwt-CA.

(H) Genetic testing (ATTRwt vs 
ATTRh)
Over 130 mutations had been identified 
to date. The Val50Met (V30M) mutant is 
the most prevalent worldwide, affecting 
predominantly nervous tissue and associ-
ated with better survival. The Val142Ile 
(V122I) mutation is prevalent in African 
Americans and predominately affects the 
cardiac system. The Phe64Leu (P44L) 
mutant shows low uptake by bone tracer, 
and diagnosis may have to resort to 
biopsy.

Treatment and prognosis
The median survival for cases of ATTRwt 
and ATTRh is 3.6 and 7.0 years, respec-
tively. In advanced stages of restrictive 
cardiomyopathy, cardiac output is main-
tained by high left atrial filling pressure 
and increased heart rate. Traditional heart 
failure medications, such as angiotensin-
converting enzyme inhibitors, angiotensin 
receptor blockers and β-blockers, are in 
general not well tolerated and may be 
harmful to patients. Diuretic therapy is 
the only choice, but the dosage must 
be carefully titrated and strike a balance 
between oedema status, blood pressure 
and renal function. Anticoagulation is 
given for prevention of thromboembolism 
in AF, and a pacemaker device is indicated 
for bradyarrhythmia according to interna-
tional guidelines.

Orthotopic liver transplantation is 
the definitive treatment for ATTRh (but not 
ATTRwt because patients are usually too 

old) as a means of removing the source 
of amyloid. In the Familial Amyloidosis 
Polyneuropathy World Transplant  
Registry, the 20-year longitudinal follow 
up of 1,940 ATTRh patients showed a 
20-year survival rate of 55%. Early onset 
V30M variant is a good prognostic indica-
tor in this registry.1,2

Specific TTR therapy is an emerging 
treatment for ATTR-CA. TTR stabilisers 
(tafamidis and diflunisal) serve to keep 
TTR in tetramer form. Tafamidis has 
been approved by the US Food and 
Drug Administration for the treatment 
of ATTRwt and ATTRh. According to the 
ATTR-ACT study, which is a randomised 
two-arm trial involving 441 patients, the 
tafamidis group had a significantly lower 
rate of cardiovascular hospitalisation and 
a 30% reduction in all-cause mortality 
compared with the control arm.3 In addi-
tion, the rate of decline in 6-minute walk 
test distance and quality of life score 

was better in the tafamidis group than 
controls at 30 months.3 Diflunisal has also 
shown promise in retarding the disease 
progression of neurological symptoms 
in non-randomised trials.4 TTR silencers 
(patisiran or inotersen) are antisense 
oligonucleotide inhibitors of TTR mRNA, 
thus blocking its translation. Phase 3 
randomised clinical trials have been 
conducted using patisiran (APOLLO trial)5 
and inotersen6; both have returned quite 
promising results in improving neurologi-
cal status and quality of life. Inotersen is 
associated with increased thrombocyto-
penia and glomerulonephritis. PRX004 
is a monoclonal antibody developed 
to target and clear the non-native TTR 
aggregates (misfold TTR) in the pathology 
without affecting the native, normal TTR 
tetramer. A phase 2 study is currently 
underway.

Figure 2. Apical four-chamber view shows thickened left and right ventricular 
walls with speckled and granular appearance, enlarged atria and pericardial 
effusion (2A). Cardiac MRI shows T1 mapping with delayed late gadolinium 
enhancement in atrial (dotted circle) as well as interventricular septum (shown 
by white arrow) (2B). Bone scintigraphy planar view shows grade 3 myocardial 
uptake (2C) and SPECT shows predominant uptake in interventricular septum (2D).

MRI, magnetic resonance imaging; SPECT, single-photon emission computed tomography.

2A 2B

2C 2D
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Advances in LDL-C Management:  
What’s Next?

  

H yperlipidaemia is one of the 
commonest, yet modifiable, risk 
factors for cardiovascular disease, 

with low-density lipoprotein cholesterol 
(LDL-C) the main therapeutic focus. 

As they are insoluble in plasma, 
lipids are bound to lipoproteins within the 
circulation for transport to tissues where 
they fulfil various functions. All apolipo-
protein-B (apoB)-containing lipoproteins, 
including LDL, very-low-density lipo-
protein (VLDL), smaller triglyceride-rich 
lipoproteins and their remnant particles, 
can cross the endothelial barrier into the 
intimal layer of the arterial vessel wall. The 
retention of cholesterol-rich lipoproteins 
within the arterial wall, especially in the 
presence of endothelial dysfunction, is 
the key initiating event of atherosclerosis.

 
Risk reduction by 
lowering LDL-C
Lowering the plasma LDL-C level has 
been proven to reduce the risk for 

atherosclerotic cardiovascular disease 
(ASCVD): for each 1 mmol/L reduction 
in LDL-C level, the relative risk of ASCVD 
can be reduced by 10% in the first year, 
16% in the second year and 20% after 
the third year. After 5 years, lipid-lowering 
therapy should have reduced the relative 
risk of ASCVD by 20–25%.1 

Current guidelines advocate dif-
ferent treatment goals according to risk 
categories. In the 2019 European Society 
of Cardiology guidelines, an LDL-C level 
<1.8 mmol/L is recommended for the 
high cardiovascular risk group (ie, with 
markedly elevated single risk factors, 
moderate chronic kidney disease [CKD], 
diabetes [DM] without target organ 
damage, etc), while the very high risk 
group (ASCVD, severe CKD, DM with 
target organ damage, etc) should aim for 
LDL-C <1.4 mmol/L.2 In comparison, the 
American Heart Association/American 
College of Cardiology (AHA/ACC) 2018 
guidelines recommend a target LDL-C 
<1.8 mmol/L for patients at very high risk 
for ASCVD, using the maximum tolerated 
statin dose with the addition of ezetimibe 
or a proprotein convertase subtilisin/kexin 
type 9 (PCSK9) inhibitor, if required.3 

Statins
Therapies for lowering LDL-C levels have 
been actively developed over recent 
decades, with statins (HMG-CoA reduc-
tase inhibitors) being the cornerstone of 
pharmacological treatment. High-intensity 
statin therapy (eg, atorvastatin 40–80 
mg, rosuvastatin 20–40 mg) can reduce 
LDL-C by 50%, while moderate-intensity 
statin therapy (eg, atorvastatin 10–20 mg, 
rosuvastatin 5–10 mg, simvastatin 20–40 
mg) can lower LDL-C levels by 30–50%.4 
Statins have been shown to significantly 
reduce the occurrence of major vascular 

events by 22% and total mortality by 10% 
for each 1 mmol/L reduction in LDL-C 
over 5 years.5 If the maximum tolerated 
dose of statin does not achieve the LDL-C 
target, ezetimibe, a cholesterol absorp-
tion NPC1L1 inhibitor, can be added to 
intensify treatment, typically achieving a 
further 21–27% reduction in LDL-C.6

PCSK9 inhibition
Another breakthrough in lipid-lowering 
therapy is PCSK9 inhibition. PCSK9 
binds to the LDL receptor, resulting in 
lysosomal catabolism of the receptor 
and an increase in plasma LDL-C. PCSK9 
inhibitors reduce the plasma level of 
PCSK9, thus reducing the LDL-C level. 
The currently available PCSK9 inhibi-
tors, alirucomab and evolocumab, are 
monoclonal antibodies. Clinical trials have 
shown that, either alone or in combina-
tion with statins, PCSK9 inhibitors can 
significantly reduce LDL-C levels by 60%, 
on average.7,8 In phase 3 trials, both ali-
rucomab7 and evolocumab8 have reduced 
the primary cardiovascular outcome by 
15%. As monoclonal antibodies, PCSK9 
inhibitors require subcutaneous injection 
every 2 weeks or 1 month, depending on 
the agent and dosage. Adverse reactions 
are minor, most frequently injection-site 
reaction or flu-like symptoms. 

A more recent development is 
agents targeting RNA interference of 
PCSK9. Inclisiran is the first and only 
small interfering RNA (siRNA) and has 
been shown to effectively lower LDL-C. 
Inclisiran is selectively taken up by hepato-
cytes (Figure) and becomes undetectable 
in the blood stream after 48 hours. The 
siRNA loads into the RNA-induced silenc-
ing complex, which will cleave the PCSK9 
mRNA, thus downregulating the expres-
sion of PCSK9 and upregulating the LDL 
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Figure. Mechanism of action of inclisiran, the first small interfering RNA for silencing PCSK9 expression. 

Table. Pooled analysis of the primary efficacy endpoint by subgroup for the phase 3 inclisiran trials, ORION-9, -10 and -11.11

Inclisiran binds specifically 
to the hepatocyte due to 
GaINAc conjugation
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released in to the cytoplasm

2
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3
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guide strand

4
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between guide strand and 
PCSK9 mRNA in the RISC
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PCSK9 mRNA is 
cleaved and 
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PCSK9 protein

6

Overall
1,827
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(n=1,827)
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in LDL-C (%)

Inclisiran
(n=1,833)
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1,833Overall

On statin –54.5
–48.8

1,675
152

1,686
147Not on statin

–54.6
–52.7

1,345
482

1,356
477

High-intensity statin
Not on high-intensity statin

–54.5
–53.9
–45.6

1,675
62
90

1,686
75
72
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≤29.7 kg/m2 –51.6

–54.1

–56.8
888942
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GaINAc; triantennary N-acetyl galactosamine; mRNA, messenger RNA; PCSK9, proprotein convertase subtilisin/kexin type 9. 

LDL-C, low-density lipoprotein cholesterol; LSMD, least squares mean difference.
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receptor, resulting in lower serum LDL-C 
levels. Like PCSK9 inhibitors, inclisiran is 
also administered via subcutaneous injec-
tion. The unique advantage of inclisiran is 
its very long half-life: after loading doses 
on day 1 and day 90, injections every 6 
months are adequate to maintain sus-
tained control of LDL-C.

Three pivotal phase 3 clinical trials 
were performed to assess the efficacy 
and safety of inclisiran: ORION 9,9 ORION 
1010 and ORION 11.10 Each trial focused on 
a different group of patients–from hetero-
zygous familial hyperlipidaemia, to estab-
lished ASCVD and ASCVD risk-equivalent 
patients. In all three trials, patients with 
LDL-C levels ≥2.6 mmol/L or ≥1.8 mmol/L 
while taking a maximum tolerated statin 
dose, with or without other LDL-C–lower-
ing agents, were randomly assigned 1:1 
to also receive inclisiran or placebo. The 
three trials included more than 3,500 
patients over an 18-month study period. 
Pooled analysis of data from the three tri-
als showed the placebo-corrected reduc-
tion in LDL-C with inclisiran at day 510 
was 50.7% (95% confidence interval [CI] 
52.9–48.4%; p<0.0001).11 The placebo-
corrected, time-adjusted percentage 
reduction in LDL-C with inclisiran after 
day 90 up to day 540 was 50.5% (95% CI 
52.1–48.9%; p<0.0001). The correspond-
ing absolute change in LDL-C with incli-
siran at day 510 was -1.425 mmol/L (95% 

CI -1.484 – -1.365 mmol/L; p<0.0001), with 
a time-adjusted absolute change of -1.362 
mmol/L (95% CI -1.407 – -1.316 mmol/L; 
p<0.0001). Importantly, the effects were 
consistent across subgroups (Table). The 
safety analysis showed that, compared 
with placebo, inclisiran was associated 
with an excess of injection-site pain and 
reactions (5.0% vs 0.7% for inclisiran 
and placebo, respectively) and mild to 
moderate bronchitis (4.3% vs 2.7%, 
respectively).11 

Conclusion
As hyperlipidaemia is asymptomatic but is 
a key contributor to ASCVD, maintenance 
of LDL-C levels to target is important in 
both primary and secondary prevention. 
With the powerful PCSK9 inhibitors, 
more patients can achieve their treatment 
goal. However, treatment adherence and 
persistence with regular twice-weekly 
injections is an issue. The emergence 
of inclisiran addresses this issue; with a 
twice-yearly injection that can be admin-
istered by physicians during a clinic visit, 
it can achieve a meaningful and sustained 
LDL-C reduction. As a result, the 2021 
ESC guidelines on cardiovascular disease 
prevention in clinical practice include incli-
siran, describing it as a reasonable alter-
native to consider in patients who require 
intensification of LDL-C lowering who 
have adherence issues with injections.12

With the advancement in treatment 
modalities, tight and sustained LDL-C 
control can be achieved, thus effectively 
hindering the process of atherosclerosis.
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To Harden Your Heart Makes You Feel Bad 
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