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icotinic acid (for treatment of low high-

density lipoprotein [HDL]) combined
with a statin has been shown previously
to improve cardiovascular outcomes. To
evaluate tolerability and safety of prolonged-
release nicotinic acid added to statin
therapy in patients at high cardiovascular
risk, the Niaspan®-induced HDL-Elevation
for Optimizing Risk Control (NEMO) study
focused on 179 patients with atherogenic
dyslipidaemia treated under usual-care
conditions. Flushing was the most common
treatment-related adverse drug reaction
(ADR) in Ireland (32% flushed during the
first month), followed by cutaneous (6.2%)
and gastrointestinal (3.9%) ADRs. Mean
HDL-cholesterol increased by 20%. Half of
the patients elected to continue treatment
after the study. In conclusion, the tolerability
and safety of prolonged-release nicotinic acid
was similar in Ireland compared with the
overall NEMO population. It is important to
take practical measures to optimise patient
compliance to minimise overall cardiovascular
risk.

Introduction

Cardiovascular events remain the leading cause

of morbidity and mortality in developed countries,
and the treatment of dyslipidaemia is central to the
overall management of cardiovascular risk.? Although
correction of hypercholesterolaemia remains the
principal target for correction of the lipid profile,
dyslipidaemia is heterogeneous in presentation, with
many patients presenting with low high-density
lipoprotein-cholesterol (HDL-C) in addition to elevated
concentrations of ApoB-containing lipoproteins. A
survey carried out in 11 European countries identified
low HDL-C (<1.03 mmol/L in men and <1.29 mmol/L
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in women) in about one-third of patients undergoing
treatment for dyslipidaemia.3

Moreover, limiting pharmacologic intervention

to statin monotherapy addresses less than half

of the overall cardiovascular risk present prior to
treatment.* Numerous epidemiological analyses have
identified low HDL-C as an independent risk factor
for adverse cardiovascular outcomes.>® Randomised
intervention trials with agents that increase levels of
HDL-C (reviewed elsewhere)®!! have demonstrated
an improved cardiovascular outcome, in a manner
consistent with these observations. Nicotinic acid
(niacin in some countries) is the most effective
agent currently available that increases HDL-C with
increases of up to 25% commonly observed.'?
Therefore, adding a nicotinic acid derivative to statin
therapy is a rational strategy for optimising the lipid
profile in patients with hypercholesterolaemia and
low HDL-C.!3!* Such combinations have been shown
to deliver improved cardiovascular outcomes relative
to placebo,'® and a reduced rate of progression of
atherosclerosis relative to statin monotherapy.!6'

A prolonged-release formulation of nicotinic

acid (Niaspan®) is as effective in correcting lipid
abnormalities as the standard, immediate-release
version but causes less flushing, an important barrier
to the successful therapeutic application of nicotinic
acid.'? The Niaspan®-induced HDL-Elevation for
Optimizing Risk Control (NEMO) study evaluated the
safety and tolerability of prolonged-release nicotinic
acid given under usual-care conditions in four
European countries.'® Survey data have demonstrated
that regional differences exist in the prevalence and
severity of cardiometabolic risk factors, including

the prevalence of low HDL-C.2 Accordingly, the
participants in the NEMO study have been stratified
according to their countries of origin, and the results of
the study will be described separately for the countries
containing the most substantial numbers of patients.
Here, we report an analysis from the NEMO study
based on patients treated in Ireland.
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Methods

The methodology of the NEMO study has
been published in detail,'® and only a brief
account will be given here. NEMO was an
observational study and all treatments were
given as part of the usual-care practice of
investigators. In particular, no constraints
on the administration of prolonged-release
nicotinic acid were applied by the study
sponsor, beyond a recommendation that this
treatment should be prescribed according to
its label, which includes advice on stepwise
titration to minimise flushing.®

Patients were eligible for the study if, at
baseline, they were aged =18 years; had
started treatment with prolonged-release
nicotinic acid within the previous two months
added to existing statin treatment; had HDL-C
<1.3 mmol/L and/or triglycerides

>1.7 mmol/L before administration of
prolonged-release nicotinic acid; and were

at elevated cardiovascular risk due to one

or more of: (a) coronary heart disease with

at least one previous myocardial infarction

or stroke, (b) prior revascularisation of a
coronary stenosis of at least 70% documented
by angiography, (c) type 2 diabetes, or (d)
Prospective Cardiovascular Mlnster Study
(PROCAM) score indicating 10-year risk of
myocardial infarction >20%.

The main objective of the study was to
measure the incidence of treatment-related
adverse drug reactions (ADRs), which were
ADRs where the relationship of the ADR to
prolonged-release nicotinic acid treatment
was classified as ‘possible’, ‘probable’, ‘not
assessable’, or ‘missing’. MedDRA definitions
were used for ADRs. Lipid parameters and
the PROCAM risk score were collected as
secondary end points.

The study was conducted in accordance with
relevant legislation. International conventions
on the conduct of clinical studies, such as the
Declaration of Helsinki, were upheld as far as
applicable. The processing and handling of
patient observational data was compliant with
European Union Directive 5/46/EC on the
processing of personal data and on the free
movement of such data (24 October 1995).

Data were analysed using descriptive statistics
without significance testing.

Results

Patients

Of the 1,053 patients in the main analysis
of the NEMO study, 179 were recruited in
Ireland. Data on the proportion of patients
who elected to continue on prolonged-release
nicotinic acid beyond the study period were
available for 136 patients: of these, exactly
half (68 patients) elected to continue on the
treatment. Main reasons for not continuing
after the end of the observation period

were patient request (32 patients, 18%

of patients recruited in Ireland), flushing
(30 patients, 17%), ADRs unrelated to
flushing (15 patients, 8%), and lost to
follow-up (10 patients, 7%).

Demographic and disease characteristics of
patients recruited are compared with those
of the overall NEMO population in table 1.
The proportion of female patients among
patients in Ireland was higher than in the
general population, although the mean age
and weight of the Irish sub-population were
similar to those of the overall population.
Patients recruited in Ireland also had a

lower prevalence of several manifestations

of cardiovascular disease compared with

the overall population, including coronary
heart disease, myocardial infarction and
cerebrovascular disease. A lower prevalence
of the metabolic syndrome, family history

of cardiovascular disease or smoking in
Ireland may have explained these differences
to some extent. Lipid profiles were similar
for the two populations, except for a lower
average triglyceride level in Ireland that was
consistent with the lower prevalence of the
metabolic syndrome in that country. Mean
HDL-C at baseline was low and similar for the
two populations, consistent with the inclusion
criteria of the study.

Patients required treatment with a statin
to be eligible for the study. The most
common statins (n= number of patients
[% patients] in Ireland) prescribed were
atorvastatin (=82 [46%)]), pravastatin
(n=35 [20%]), simvastatin (n=14 [8%])
and rosuvastatin (n=10 [6%]), with

1-2 patients receiving other statins. The
nature of the prescribed statin was not
provided for 20%.

ANALYSIS

Tolerability and safety

Flushing was the most common ADR, as
expected. The proportion of patients flushing
during each month of the study is shown in
figure 1 for patients recruited in Ireland and
for the overall NEMO population. The largest
proportion reporting flushing was in the first
month of the study, when 32% of patients

in Ireland reported flushing, declining to
17% by month six. Most episodes of flushing
were rated as mild or moderate in severity
by investigators. In general, the frequency
and severity of flushing was similar for the
population in Ireland and in the overall
population. Two patients in Ireland reported
flushing as a serious ADR (according to
standard definitions for reporting adverse
events in clinical trials). Both patients
recovered after withdrawal of medication.

The frequency of gastrointestinal ADRs was
similar for the two populations studied,
although patients in Ireland reported a slightly
higher incidence of skin and subcutaneous
disorders and nervous system disorders
(table 2). Four patients recruited in Ireland
(2%) reported a total of seven treatment-
related serious ADRs other than flushing
(compared with 1% of patients in the overall
NEMO population).

Physicians rated overall tolerability at study
end for 122 of the patients (68%) recruited

in Ireland. For these patients, the overall
tolerability of prolonged-release nicotinic acid
was rated as ‘very good’ for 12.3% (vs. 17.7%
for the overall population), ‘good’ for 32.8%
(vs. 35.7%), and ‘acceptable’ for 18.0%

(vs. 19.6%).
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ANALYSIS

Table 1. Demographic parameters and cardiometabolic risk
factor status at baseline

Table 2. Treatment-related adverse drug reactions (ADRs)
unrelated to flushing (% patients)

Patients in Ireland  All patients
(n=179) (n=1,053)

Males (%) 67.0 79.3
Age, years 60.6 (10.9) 58.4 (10.9)
Weight, kg 87.1 (19.7) 88.0 (16.0)
Ethnicity (%) White/Caucasian 94.4 94.5

Asian 1.1 2.6

Black 0.6 0.8

Other/ 3.9 2.2

not recorded
Total-cholesterol, mmol/L 4.9 (1.6) 4.7 (1.4)
Triglycerides, mmol/L 2.6 (1.7) 3.2 (2.5)
LDL-cholesterol, mmol/L 2.7 (1.2) 2.6 (1.1)
HDL-cholesterol, mmol/L 1.0 (0.5) 0.9 (0.3)
Fasting plasma glucose, mmol/L 6.3 (2.0) 6.8 (2.4)
HbA,, % 6.6 (1.3) 6.6 (1.4)
Systolic blood pressure, mmHg 136 (18) 136 (19)
Diastolic blood pressure, mmHg 80 (10) 80 (10)
Hypertension, % 50.3 56.7
Coronary heart disease, % 39.7 53.0
Prior myocardial infarction, % 21.2 30.3
PTCA or stent, % 14.5 23.8
CABG, % 12.3 14.2
Cerebrovascular disease, % 4.5 10.3
Peripheral vascular disease, % 3.9 129
Diabetes, % 40.2 56.9
Metabolic syndrome, % 29.1 44.5
Family history for CVD, % 25.7 42.1
Smoking, %: Current smoker 20.1 21.7

Ex-smoker 31.3 38.8

Adverse drug reaction Patients in Ireland  All patients

(n=179) (n=1,053)
Skin and subcutaneous 6.2 4.1
disorders (any)

Pruritus 34 2.7

Rash 1.1 0.7

Rash macular 1.7 0.3
Gastrointestinal disorders (any) 319 3.8

Upper abdominal pain - 1.1

Nausea 2.2 1.0

Diarrhoea 1.1 0.6

Abdominal pain 1.1 0.5
Nervous system disorders (any) 6.7 3.8

Burning sensation 2.2 0.7

Dizziness 1.1 0.6

Insomnia 2.2 0.6
Musculoskeletal/connective tissue 1.7 1.2
disorders (any)

Myalgia - 0.8
General disorders/administration 2.2 0.9
site conditions
Cardiac disorders (any) 1.7 0.7

Palpitations 1.7 0.7
Psychiatric disorders (any) 1.7 0.6

Sleep disorders 1.1 0.3

Figures in parentheses are standard deviation (SD).

Key: CABG = coronary artery bypass graft; CVD = cardiovascular disease;

HbA,, = glycosylated haemoglobin; HDL = high-density lipoprotein; LDL = low-density
lipoprotein; PTCA = percutaneous transluminal coronary angioplasty

Figure 1. Frequency and severity of flushing in the Niaspan®-
induced HDL-Elevation for Optimizing Risk Control (NEMO) study
in patients recruited in Ireland and in the overall NEMO population

ADRs that occurred in at least 1% of patients in any MedDRA System Organ Class in the overall
population are shown, with specific clinical ADRs within each body system that occurred in
more than 1% of patients for either population (this approach lists ADRs that occurred in two
or more patients in the population in Ireland). Treatment-related ADRs were those for which
Investigators did not rule out a causal relationship with prolonged-release nicotinic acid.

Figure 2. Effects of prolonged-release nicotinic acid on lipid
parameters in the NEMO study in patients recruited in Ireland
and in the overall NEMO population
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Efficacy measurements

The principal effects of prolonged-release
nicotinic acid on lipid parameters were as
expected, with marked increases in HDL-C
and decreases in triglycerides (figure 2).

A larger decrease in low-density lipoprotein-
cholesterol was observed in patients in
Ireland compared with the overall population
(figure 2).

Physicians rated efficacy at study end for

118 of the patients (66%) recruited in

Ireland. The overall efficacy of prolonged-
release nicotinic acid was rated as ‘very

good’ for 9.3% (vs. 13.1% for the overall
population), ‘good’ for 28.0% (vs. 33.4%),
and ‘acceptable’ for 25.4% (vs. 26.2%). Mean
PROCAM score (10-year risk of myocardial
infarction or coronary death) fell by 3.5
(standard error of the mean [SEM] 0.7) from
a baseline value of 44.9, a change similar to
the decrease of 4.0 (SEM 0.3) from a baseline
value of 45.6 in the overall population.

Discussion

The NEMO study provided an evaluation of
the tolerability and safety of prolonged-release
nicotinic acid added to statin therapy in four
European countries. Although this study
lacked a placebo or other control, the study
was carried out under usual-care conditions,
and its results are therefore directly applicable
to routine clinical practice. In general, the
tolerability and safety profiles of prolonged-
release nicotinic acid were as expected from
previous clinical experience, with flushing the
principal tolerability issue, and gastrointestinal
and cutaneous side effects the most common
ADRs other than flushing.!? The frequency of
serious ADRs was low with no evidence of
myopathy or hepatic dysfunction.

Although the effects of the study treatment
were generally similar in Ireland versus

the overall population, some interesting
differences between these populations
emerged. For example, the prevalence of
several manifestations of cardiovascular
disease was lower at baseline in the Ireland
cohort relative to the overall study population.
The reason for this is unclear. The lower
proportion of males treated in Ireland relative
to elsewhere may have contributed to this
observation. Another possibility is that, as

the prescription of treatments in this non-
interventional study was directed entirely by
the usual practice of physicians, it may be
that lipid-modifying treatments other than
statins are more readily prescribed in the
absence of overt cardiovascular disease in
Ireland relative to the other countries (Austria,
the Netherlands and Sweden). However, there
was little difference in overall cardiovascular
risk between the populations described

here in terms of their PROCAM score at
baseline.

Another difference emerged from the rating
of tolerability and efficacy by investigators.
Physicians in Ireland gave lower ratings

for overall tolerability than investigators in
other countries, despite a similar incidence
of flushing and other ADRs. Similarly,

the rating of overall efficacy was lower in
Ireland, despite similar effects on HDL-C,
and an apparently greater effect on low-
density lipoprotein cholesterol. Whether
these differences resulted from differing
expectations of physicians in Ireland with
reference to the expected therapeutic profiles
of treatments, or from some other factor, is
unclear. It should be noted however, that the
substantial proportion of patients for whom
overall ratings of efficacy and tolerability were
unavailable represents a limitation of this
study.

Half of the patients for whom data were
available elected to continue treatment with
prolonged-release nicotinic acid after the
study. Correction of low HDL-C remains an
important therapeutic objective for the overall
management of cardiovascular risk. Nicotinic
acid remains the most effective treatment
currently available for raising HDL-C (it
should be noted here that the failure of the
prototype cholesteryl ester transfer protein
inhibitor, torcetrapib, to reduce cardiovascular
risk?%2! was likely due to other effects rather
than its effects on HDL-C).?223 This study
highlights the practical issue of optimising
compliance with this regimen. In particular,
patients should be educated on the strong
likelihood that they will experience flushing,
and briefed on practical measures to minimise
its frequency and impact.?* These include
avoiding alcohol or spicy foods (which
themselves promote flushing) at the time of
ingestion of nicotinic acid. The Prescribing

ANALYSIS

Information for this treatment recommends
ingestion of nicotinic acid at bedtime. This is
a pragmatic measure to minimise the impact
of flushing on daily activities, especially

as patients will often sleep through a mild
flushing episode.!® In addition, it has been
known for more than 25 years that analgesic
doses of non-steroidal anti-inflammatory
agents will prevent or terminate a flushing
episode,?® although lower doses in the range
used for cardiovascular prophylaxis are

less effective.?®

Conclusion

A combination of prolonged-release nicotinic
acid added to a statin was safe and well
tolerated, and was associated with additional
benefits to lipid profile compared with statin
monotherapy. The increase in HDL-C induced
by prolonged-release nicotinic acid may lead
to a reduction in cardiovascular risk beyond
that provided by low-density lipoprotein-
cholesterol reduction alone @
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Key messages

® The tolerability and safety of prolonged-
release nicotinic acid were evaluated
under usual-care conditions in patients
with atherogenic dyslipidaemia in Ireland

® Flushing was the most common
treatment-related adverse drug
reaction (ADR; 32% during the first
month), followed by cutaneous (6.2%)
and gastrointestinal (3.9%) ADRs

® Prolonged-release nicotinic acid
increased mean high-density
lipoprotein (HDL)-cholesterol by 20%
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