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Introduction

This meeting was sponsored by Sanofi, which has developed a fixed-ratio 
combination of insulin glargine 300 and the GLP-1 agonist, lixisenatide, and a 
proprotein convertase subtilisin kexane 9 (PCSK9) inhibitor, alirocumab. These 
agents are currently unavailable in South Africa but are undergoing evaluation by 
the Health Products Regulatory Authority. 

The meeting was attended by endocrinologists, general physicians and 
cardiologists from 45 countries, including nine specialists from South Africa. I 
received an unsolicited invitation to attend the meeting.

KEY MESSAGES

• Initiation of, and compliance with, insulin treatment improves when structured education 
about diabetes and its treatment is provided

• Patient reluctance to initiate insulin therapy arises from fear of hypoglycaemia, the pain of 
injection and misconceptions about the implications of insulin therapy

• Patients experiencing hypoglycaemia are less adherent to therapy 

• Insulin glargine 300 has been associated with better HbA1c levels and reduced incidence of 
hypoglycaemia compared to insulin degludec

• Simultaneous intensification of treatment with fixed-ratio therapy shows improvement of 
HbA1c in comparison to instituting therapy sequentially or using basal-bolus regimens

• The combination of glargine 300 and lixisenatide targets both fasting and post-prandial 
hyperglycaemia

• Preliminary studies with PCSK9 inhibitors have demonstrated pronounced reductions in LDL-
cholesterol - 50-60% beyond those obtained with statin treatment

• PCKS9 inhibitor therapy has a highly significant impact on the outcome after an acute coronary 
syndrome 

• Alternative indications for lowering LDL-cholesterol include familial hypercholesterolaemia, 
stable coronary artery disease, primary prevention for high LDL-cholesterol and statin 
intolerance.
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There is a surprising 
delay in the 
introduction of insulin 
therapy, which only 
occurs on average 
eight years after 
diagnosis

Trends in the treatment of diabetes 
The need for an altered treatment strategy
The International Diabetes Management 
Practice Study (IDMPS) survey of 81 500 
patients has disappointing results on dia-
betes management. A continual rise in 
body mass index (BMI) is noted in these 
patients. No more than 40% reach the 
goal of an HbA1c <7%. An LDL choles-
terol level <2.6mmol/l is achieved in less 
than 50% of patients, despite 90% receiv-
ing prescriptions for statins. These results 
are even less optimal in those who receive 

insulin. 
There is a surprising delay in the intro-

duction of insulin therapy, which only 
occurs on average eight years after diagno-
sis. Compliance with treatment improves 
when structured education about diabetes 
is provided. Typically, such an education 
programme requires the dedication of 
up to 10 hours, but only a minority of 
patients receive this. 

Insulin – reducing barriers to initiation 
Examining the effective use of insulin, 
Polonsky et al1 and Chan et al2 noted 
patient inertia in initiating treatment, 
titrating to higher doses, and a later move 
from basal to prandial insulin. Reluctance 
to initiate insulin therapy is evident in 30% 
of patients who will decline injections, 
while a similar number accept the pre-
scription but may never start treatment. 

Patients overemphasise the risk of 
hypoglycaemia, the pain of injection and 
have misconceptions about the implica-
tions of insulin therapy, misinterpreting 
the long-term complications of diabe-
tes such as blindness, peripheral arterial 
disease and chronic kidney injury as 
side-effects of insulin. It was noted that 
patients are subject to increased anxiety 
when ‘threatened’ with insulin treatment 
if  they prove to be non-compliant with 
their dietary measures and oral antidia-
betic medication.

Education
The clinician’s role in patient education 
is vital in helping overcome fears and 
misconceptions. It is important to dem-
onstrate the injection technique to the 
patient to decrease their fear. For those 
that resist commencing treatment, a col-
laborative approach is recommended. 
This implies that the patient should be 
told that they might wish to ‘just try insu-
lin therapy for a month’ before making a 
final decision against it.

Minimising the risk of hypoglycaemia
The use of continuous glucose moni-
toring has revealed that there is a much 
greater incidence of hypoglycaemia 
than was previously suspected. It is now 

recognised that even a high HbA1c does 
not protect against hypoglycaemic epi-
sodes, with frequency similar in those 
with both high and low HbA1c. Blumer 
and Clement3 noted that using traditional 
basal insulin may be associated with vari-
ations in insulin effect of up to 50%, unre-
lated to patient compliance or behaviour. 
Patients experiencing hypoglycaemia are 
less adherent to therapy and generally (in 
up to 74% of patients) will of their own 
accord downwardly adjust their dose.

Glargine 300 provides more stable glu-
cose control with 34% less hypoglycaemia 
due to its flatter blood glucose profile over 
24 hours. Most patients require 0.5U/kg 
for control. It is thus possible to predict 
the likely maintenance dose at the outset 
of treatment, so the clinician can reas-
sure the patient and reduce anxiety about 
the implications of progressive increases 
in dose. Starting with 10U/day, the dose 
is titrated upward, recommended at an 
increase of one unit per day. Whichever 
titration scheme is used, it is crucial to 
obtain control within three months of ini-
tiation as this ensures the long-term suc-
cess of treatment.

Studies comparing glargine 300 with 
insulin degludec have found that the for-
mer has a lower incidence of hypogly-
caemia. Sub-analyses of the BRIGHT 
study4 were conducted in patients with 
an eGFR of <60ml/min/1.73m2 and in 
patients older than 70 years of age. In 
both instances, glargine 300 was associ-
ated with a slightly better HbA1c and a 
reduced incidence of hypoglycaemia.

A review of real-world data demon-
strates that most patients are poorly 
controlled because of inertia in upward 
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A review of real-world 
data demonstrates 
that most patients 
are poorly controlled 
because of inertia in 
upward titration of 
the insulin dose

titration of the insulin dose; at three 
months only 21% of patients reach target 
and in two years only 28%. The achieved 
reductions in HbA1c are less than those 

seen in randomised controlled trials. The 
gap between real-world data and ran-
domised trial results is explained by poor 
adherence to treatment.

Intensifying insulin therapy 
Dr Javier Ampudia-Blasco (Diabetes 
Reference Unit, Hospital Valencia, Spain) 
presented evidence that treatment for dia-
betes is intensified very slowly. The steps 
from single to double to multiple oral 
therapies, and eventually to the addition 
of insulin, are separated by years. Recent 
guidelines have focused on more aggres-
sive treatment for those patients with 
atherosclerotic cardiovascular disease, 
chronic kidney injury and/or heart fail-
ure. The early use of basal insulin is advo-
cated. Control is improved when therapy 
is reviewed and appropriately modified 
at three- to six-monthly intervals. Given 
these long delays, simultaneous intensifica-
tion of treatment with fixed-ratio therapy, 
though currently not supported by guide-
lines, shows improvement of HbA1c in 
comparison to instituting therapy sequen-
tially or using basal-bolus regimens.

Post-prandial hyperglycaemia accounts 
for at least 50% of excess hyperglycaemia 
in diabetes. The combination of glargine 
300 and lixisenatide targets both fasting 
and post-prandial hyperglycaemia. This 
combination is, on average, weight loss 
neutral and not associated with additional 
hypoglycaemia. It represents a simpli-
fied regimen and with slow up-titration is 
associated with better gastrointestinal tol-
erance of the GLP-1 agonist. The fixed-
ratio combination achieved target HbA1c 
in 60% of patients, 50% thereof occurring 
earlier than with glargine 300 alone. A 
weight gain of 3kg was noted. The effect 
of the combination was similar regardless 
of duration of diabetes (more or less than 
seven years). Goal achievement was inde-
pendent of the initial HbA1c. Consistent 
results were obtained in patients with a 
BMI above and below 30kg/m2.

New agents in development
A combination SGLT-1 and SGLT-2 
inhibitor is under development, which has 
the potential to reduce glucose absorption 

and increase urinary glucose excretion. 
Preliminary results indicate an increase in 
the risk of diabetic ketoacidosis, however.

Advances in the treatment of dyslipidaemia
The risk of developing coronary artery 
disease increases with the progressive 
emergence of the metabolic syndrome, 
impaired fasting glucose and the even-
tual development of diabetes. Patients 
with diabetes are considered at very high 
risk when more than one atherosclerotic 

vascular disease event has occurred, 
when the first event is associated with 
advanced age, family history, prior revas-
cularisation, hypertension, chronic kid-
ney injury, smoking, an LDL-cholesterol 
level >2.5 mmol/l or heart failure. These 
patients require aggressive treatment.

The role of PCSK9 
PCSK9 is produced by the liver and 
secreted into the bloodstream where it 
attaches to circulating LDL-cholesterol. 
When an LDL-cholesterol/PCSK9 com-
plex attaches to the LDL-cholesterol 
receptor on the liver cell surface it is inter-
nalised and both LDL-cholesterol and 
the LDL-cholesterol receptor undergo 
lysosomal degradation. Without PCSK9 
present, LDL-cholesterol is degraded in 
the same fashion but the LDL receptor 

is not destroyed, enabling it to return to 
the cell wall to promote further LDL-
cholesterol uptake. Statins increase the 
production of PCSK9, which likely 
accounts for the observed attenuation of 
LDL-cholesterol lowering when the statin 
dose is doubled. Preliminary studies with 
PCSK9 inhibitors have demonstrated pro-
nounced reductions in LDL-cholesterol - 
50-60% beyond those obtained with statin 
treatment.
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Preliminary studies 
with PCSK9 inhibitors 
have demonstrated 
pronounced 
reductions in LDL-
cholesterol - 50-60% 
beyond those 
obtained with statin 
treatment

ODYSSEY outcomes study
Dr Diaz reviewed the results of the 
ODYSSEY outcomes study,5 which 
enrolled almost 20 000 patients in the first 
months after an acute coronary syndrome. 
All patients were already taking their max-
imum tolerated dose of statin. A small 
percentage was also taking ezetimibe. 
Over 90% were enrolled because their 
LDL-cholesterol exceeded 2.4mmol/l, 
while the remainder were enrolled based 
on an elevated apolipoprotein B or non-
HDL cholesterol level. The PCSK9 inhibi-
tor, alirocumab, given subcutaneously in a 
dose of 75mg or 150mg twice monthly, 
was compared to placebo. The study was 
conducted over an average of 2.8 years.

Major adverse cardiac events (MACE), 
the combination of cardiovascular death, 
non-fatal myocardial infarction, ischae-
mic stroke or unstable angina, comprised 
the primary endpoint of the study; it 
was reduced by 15%. In accordance with 
the study design, patients whose LDL-
cholesterol reached <0.25mmol/l (7.7%) 
were switched to placebo; and another 
16% experienced interruption of drug 
therapy for other reasons. In the inten-
tion-to-treat analysis, it is likely that these 
two effects led to a small, though gradual, 
increase in LDL-cholesterol and reduced 
the impact on MACE. Despite this, there 
was a ‘nominally significant’ trend towards 
a lower total mortality rate. Treatment 
side-effects were minimal, predominantly 

being injection site reactions. Neutralising 
antibodies were detected in a very small 
percentage of patients, none of whom 
showed a reduction in the efficacy of low-
ering LDL-cholesterol. 

Subgroup analyses of the trial suggest 
greater absolute benefit in patients with a 
higher baseline LDL-cholesterol, previous 
coronary bypass surgery, diabetes or poly-
vascular disease. ODYSSEY targeted an 
LDL-cholesterol level of 0.25-0.5mmol/l 
and demonstrated the benefit of lowering 
LDL-cholesterol to these levels. The most 
significant effect was seen in patients with 
a baseline LDL-cholesterol >2.5 mmol/l. 
In subgroups with this baseline level, 
the effect on MACE was not discernible. 
Although clinicians are constantly cau-
tioned against accepting the results of 
subgroup analyses, when confronted with 
the patient on maximum statin treatment 
who has achieved an LDL-cholesterol of 
1.8mmol/l, the currently accepted treat-
ment target in a high-risk patient, is it 
necessary to add the PCSK9 inhibitor to 
get the LDL-cholesterol even lower?

PCKS9 inhibitor therapy undoubtedly 
has a highly significant impact on the out-
come after an acute coronary syndrome 
by reducing the ‘residual risk’. This treat-
ment should be made widely available, 
but alirocumab is currently very expensive 
and therefore difficult to give long-term 
to a broad group of patients. 

Alternative indications for lowering LDL-cholesterol with PCSK9 inhibition
The most recent guidelines divide high-
risk patients into three categories - high 
risk, very high risk and severe high risk 
(e.g. recent acute coronary syndrome, 
previous myocardial infarction or stroke, 
peripheral vascular disease, polyvascular 
disease) (Figure 1). Using these defini-
tions, it may be possible to focus PCSK9 
inhibition on those who have the most 
severely elevated risk. 

ODYSSEY does not indicate the mag-
nitude of benefit that could be anticipated 
with an alternative indication for lowering 
of LDL-cholesterol, although logically 
the beneficial effects might be anticipated 
in these patients with familial hypercho-
lesterolaemia, stable coronary artery 
disease, primary prevention for high LDL-
cholesterol, or statin intolerance. In most 
homozygous familial hypercholesterolae-
mia patients, who may entirely lack LDL 

receptors, little or no effect of PCSK9 
inhibition can be anticipated and there 
are no outcome studies. Heterozygotes do 
respond to PCSK9 inhibition although 
the effect is attenuated. 

There has been no study of alirocumab 
in the setting of stable coronary artery 
disease. The FOURIER trial,6 which 
employed the PCSK9 inhibitor evo-
locumab, did include patients with stable 
disease and showed a similar level of ben-
efit. Therefore, it seems reasonable to use 
alirocumab in such patients. 

In the group of patients requiring pri-
mary prevention, the use of the PCSK9 
inhibitor will require meticulous risk 
assessment, the choosing of an appropri-
ate LDL-cholesterol target and serious 
consideration of cost-effectiveness, as the 
number-needed-to-treat would be very 
large.
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PCKS9 inhibitor 
therapy undoubtedly 
has a highly 
significant impact on 
the outcome after 
an acute coronary 
syndrome by reducing 
the ‘residual risk’ 

Statin intolerance and the relevance of lipoprotein(a)
Statin intolerance continues to elude accu-
rate definition. Many patients reporting 
intolerance in the form of myalgia have 
been shown to have alternative causes 
for their muscle pain when re-challenged 
with statins. In the GAUSS-2 study7 evo-
locumab was effective in statin-intolerant 
patients.

Although statins raise lipoprotein(a) 
[Lp(a)], the PCSK9 inhibitors have been 

shown to reduce it. From ODYSSEY, it 
was calculated that the higher the baseline 
Lp(a), the greater the contribution to the 
outcome of reducing it. An isolated eleva-
tion in Lp(a) not associated with elevated 
LDL-cholesterol is not an indication for 
treatment; however, the combination of an 
inadequately controlled LDL-cholesterol 
level and raised Lp(a) strengthens the case 
for using a PCSK9 inhibitor.

Commentary on PCSK9 inhibition 
The findings of ODYSSEY and 
FOURIER raise questions about how 
patients with dyslipidaemia should be 
managed. Many of these questions are 
addressed by Professor Derick Raal in the 
deNovo Medica report based on the latest 
South African dyslipidaemia guidelines. 
(Click here to view this module) 
1. Are concerns about LDL-cholesterol 

becoming ‘too low’ on statin treat-
ment finally eliminated because 
PCSK9 inhibitors safely lower LDL-
cholesterol <1.0 mmol/l? 

2. Do trial results validate using PCSK9 
inhibition across most, or all, catego-
ries of patient needing treatment for 
dyslipidaemia?

3. Will it be mandatory for patients to 
receive maximally tolerated doses of 
a statin plus ezetimibe before adding a 
PCSK9 inhibitor?

4. When a patient is treated with a statin 
plus ezetimibe, at what level of patient 
risk and at what on-treatment LDL-
cholesterol level is it cost-effective to 
introduce a PCSK9 inhibitor?

5. Do these trial results call for establish-
ing a lower LDL-cholesterol treatment 
target and, if  yes, what should it be 
and in which subgroups of patients 
should it be applied?

Figure 1. Baseline cardiovascular risk and LDL-cholesterol8

Extreme High Risk Very High Risk High Risk

LDL-C >1.8mmol/l
• CVD and FH
• CVD and PVD
• CVD and recurrent events

LDL-C >2.6mmol/l
• CVD and DM (no PVD)
• CVD and CKD
• ACS
• CVD and poorly controlled 

risk factors

LDL-C >3.3mmol/l
• CVD and well controlled risk 

factors
• Primary prevention FH

https://www.denovomedica.com/modules/south-african-dyslipidaemia-guidelines-and-consensus-statement/
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New agents in development

New agents in development for the low-
ering of cholesterol include an alterna-
tive PCSK9 inhibitor, incliseran, which 
inhibits the micro-RNA that signals the 

production of PCSK9, and bempedoic 
acid, a non-statin inhibitor of cholesterol 
synthesis. The latter is reported to be free 
of muscle side-effects.
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