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ABSTRACT

Objectives: The purpose of this study is to
determine the percentage of patients admitted for
acute myocardial infarction currently prescribed a
statin, with low-density lipoprotein (LDL) <100
mg/dL, and high-density lipoprotein (HDL) <50
mg/dL for men and <565 mg/dL for women and
evaluate their medication management with a focus
on niacin initiation.

Methods: This was a retrospective study from 12/07
to 12/09, conducted at a private, community
hospital. Inclusion criteria required patients to have
an acute myocaridal infarction (AMI) ICD-9 code,
troponin 20.2 ng/dL and lipid panel performed within
96 hours of troponin. Patients with a triglyceride
level > 400 mg/dL were excluded. The residual risk
population consisted of patients currently taking a
statin with LDL <100 mg/dL and HDL <50/55 mg/dL.
Patients were excluded from the residual risk
population if they were on niacin, had an allergy to
or previously failed niacin therapy, or expired within
72 hours.

Results: A total of 553 patients experiencing an AMI
had lipid panels available for evaluation. The mean
LDL was 97.3 = 36.0 mg/dL, mean HDL was 33.5 £
11.1 mg/dL, and mean triglycerides were 133.1
71.3 mg/dL. The majority of patients (n=521, 94.2%)
had an HDL < 50 or 55 mg/dL respective of gender.
Ninety-two (80.0%) residual risk patients had no
change in their home lipid medications post AMI.
Fifteen (13.0%) residual risk patients had their dose
of statin medication increased. Seven (6.1%)
residual risk patients were initiated on niacin.
Conclusions: The study results confirm an existence
of a residual risk population with nearly 25% of AMI
patients meeting the criteria. The results also
confirm a low incidence of medication intervention in
the residual risk population post AMI (20.0%)
regarding lipid therapy, including the initiation of
niacin in only 6.1% of patients.
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MANEJO DE LA MEDICACION PARA
HIPERLIPEMIA EN PACIENTES
INGRESADOS POR INFARTO DE
MIOCARDIO

RESUMEN

Objetivos: El propdsito de este estudio es
determinar el porcentaje de pacientes ingresados
por un infarto agudo de miocardio que tienen
actualmente prescrita una estatina, con
lipoproteinas de baja densidad (LDL) <100mg/dL,
y lipoproteinas de alta densidad (HDL) <50 mg/dL
para hombres y <55 mg/dL para mujeres, y evaluar
el manejo de su medicacion centrandose en la
iniciacion a niacina.

Me¢étodos: Este fue un estudio retrospectivo de
12/07 a 12/09, realizado en un hospital comunitario
privado. Los criterios de inclusion requerian que los
pacientes tuviesen un codigo CIE-9 de infarto
agudo de miocardio (IAM), troponina >0.2 ng/dL y
un panel lipidico realizado en las 96 horas de la
troponina. Los pacientes con nivel de triglicéridos
>400 mg/dL fueron excluidos. La poblacion de
riesgo residual consistié en pacientes que tomaban
actualmente estatinas con LDL<100 mg/dL y
HDL<50/55 mg/dL. Se excluia a los pacientes de la
poblacion de riesgo residual si estaban con niacina,
tenian alergia o fallo previo a la niacina, o
fallecieron en las 72 horas.

Resultados: Un total de 553 pacientes que sufrieron
un IAM tenian un perfil lipidico disponible para
evaluacion. La media de LDL fue de 97,3
(DE=36,0) mg/dL, la media de HDL fue de 33,5
(DE=11,1) mg/dL, y la media de triglicéridos fue
de 133,1 (DE=71,3) mg/dL. La mayoria de los
pacientes (n=521, 94.2%) tenian HDL<50 o 55
mg/dL, respectivamente del su género. 92 (80,0%)
pacientes de riesgo residual no tuvo cambios en su
medicacion domiciliaria de lipidos después del
IAM. A 15 (13,0%) pacientes de riesgo residual se
le aumento la dosis de estatinas. En 7 (6,1)
pacientes de riesgo residual se inici6 la niacina.
Conclusiones: Los resultados del estudio confirman
la existencia de una poblacion de riesgo residual de
cerca del 25% de pacientes con IAM que satisface
los criterios. Los resultados también confirman la
baja incidencia de intervencion en la poblacion de
riesgo residual post-IAM (20,0%) en relacion al
tratamiento para los lipidos, incluyendo la
iniciacion de niacina en solo el 6,1% de los
pacientes.
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INTRODUCTION

Despite significant progress in cardiovascular
disease (CVD) management with stains and
aggressive lowering of low-density lipoprotein
(LDL), CVD contlnues to be the leading cause of
death worldwide." This prompts the pursuit for novel
strategies to decrease cardiovascular risk and has
increased the interest in low high- denS|ty lipoprotein
(HDL) as a therapeutic target HDL has been
shown to have an independent inverse relationship
with coronary heart disease (CHD) event rates, in
which CHD risk decllnes by 2-3% for a 1 mg/dL
increase in HDL levels.® This relationship becomes
more notable when the prevalence of low HDL (<40
mg/dL) among Americans age 20 and older is
considered; with an overall incidence estimated at
nearly 50% of Americans.* Currently, the most
effective drug therapy available for raising HDL is
niacin, showing increases of 15 to 35 percent

Due to the relative potency of niacin in increasing
HDL compared to other medications, supplemental
treatment with niacin is gaining attention as
pharmacotherapy extends beyond statin
monotherapy. Even after patients are treated with
high-dose statins and have met the aggressive
optional low-density lipoprotein cholesterol (LDL)
goal of less than 70 mg/dL, a risk for cardiovascular
events (CVE()) still exists, often referred to as
residual risk. ~ The investigators of the Treating to
New Targets (TNT) trial reported in a post hoc
analysis that HDL level was predictive of CVE in
patients being treated with statins, including patients
with LDL of less than 70 mg/dL and increasing HDL
could decrease this residual risk."

Studies have shown a relationship between
increasing HDL concentrations with niacin and a
decrease in occurrence of CVE and possibly
mortality.12'16 It is important to note that the
improvement in outcomes in these trials is attributed
to the increase in HDL, not the decrease in LDL or
triglycerides (TG). The present study investigates
the lipid panels of patients with an acute myocardial
infarction (AMI) to determine the occurrence of
residual risk patients experiencing an AMI, and
evaluate their medication management with a
specific focus on niacin initiation.

METHODS
Study location and patients

This study was conducted at a private, community
hospital, Saint Rose Dominican Hospital- Siena
Campus (219 beds). During a 2-year period
(December 2007 to December 2009), all patients
with an ICD-9 code of acute myocardial infarction
(410.00-410.92), with a serum  troponin
concentration greater than or equal to 0.2ng/mL,
and a lipid panel performed within 96 hours of the
serum troponln concentration were eligible for this
study L|p|d panels containing a triglyceride value

of greater than 400 mg/dL were excluded due to
decreased accuracy of the calculated LDL. A subset
of patients, defined as the residual risk patient
group, was analyzed and included those on a statin
prior to hospitalization and at LDL goal, but not at
HDL goal. Patients were excluded from this subset
if their home medications included niacin, had a
documented allergy to niacin or previously failed
niacin therapy, or expired less than 72 hours after
hospital admission. This study was approved by the
Western Institutional Review Board and informed
consent was waived.

Study design and data collection

A retrospective, descriptive study design was
employed for this investigation and all available and
qualifying lipid panels for any patient who had an
AMI were analyzed. The main outcome was
evaluating the medication management of the
residual risk patient group with a focus on the
initiation of niacin. A computerized list of patients
with an AMI ICD-9 code was generated by the
Medical Informatics Department at St Rose
Hospital, which allowed the identification of potential
study subjects. All data were obtained from the
electronic database. Patients could not be entered
into the residual risk study population more than
once.

Definitions

All definitions were identified prospectively as part
of the original study design. A positive troponin was
defined as 20.2 ng/mL. For the residual risk study
population lipid goals and risk factors were defined
by the current Natlonal Cholesterol Education Panel
(NCEP) guidelines.™ Initiation of niacin and other
medication interventions regarding lipids were
recorded if the patient received the medication while
admitted or had the drug listed in the discharge
medication list.

Statistical analysis

PASW version 17.0 was employed for statistical
analysis. The data were classified as either nominal
or continuous and chi-squared tests and
independent t-tests were utilized, respectively. The
primary data analysis compared residual risk
patients initiated on niacin versus other medical
management to determine differing characteristics
between these groups.

RESULTS
Patients

A total of 1113 patients were evaluated for
inclusion. Patients were excluded for the following
reasons (Figure 1): 142 (12.8%) did not have a
positive troponin value, 403 (36.2%) did not have a
lipid panel within 96 hours of the positive troponin,
and 15 (1.3%) had a triglyceride value of >400
mg/dL. A total of 553 patients experiencing an AMI
with subsequent lipid panels were eligible for
inclusion into the residual risk group.
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Figure 1: Flow chart of patients included in the study and
reasons for exclusion

Patients with AMI and Lipid Panel

The mean LDL was 97.3 (SD=36.0) mg/dL, mean
HDL was 33.5 (SD=11.1) mg/dL, and mean TG was
133.1 (SD=71.3) mg/dL (Table 1). Of these patients,
459 (83.0%) patients had an LDL<130 mg/dL, 317
(57.3%) had and LDL<100 mg/dL, and 144 (26.0%)
had an LDL<70 mg/dL. The majority of patients
(n=521, 94.2%) had an HDL<50 or 55 mg/dL
respective of gender (Figure 2). Of the 317 patients
experiencing an AMI while at LDL of <100 mg/dL,
303 (95.6%) of them were not at HDL goal and of
the 144 patients at the optional goal LDL<70 mg/dL,
136 (94.4%) were not at HDL goal. One hundred
and eighty-one (32.7%) patients had a statin listed
in their medication list. From this group of patients
on statins, 137 (75.7%) had an LDL<100 mg/dL,
171 (94.5%) had an HDL<50/55 mg/dL, and 130
(71.8%) patients had and LDL<100 mg/dL and an
HDL<50/55 mg/dL. Eleven patients (2.0%) were on
niacin as a home medication.

Residual Risk Patients

Of these 553 AMI patients, 115 patients met criteria
as the residual risk patient population and were
evaluated for medication management (Figure 1).
Demographics evaluated for residual risk patients
are listed in Table 2.

Ninety-two (80.0%) residual risk patients had no
change in their home lipid medications post AMI
(Table 3). Of the 23 (20.0%) patients with
interventions, 15 (13.0%) had their statin dose
increased. The average LDL of these 15 patients
was 69.3 (SD=16.0) mg/dL, and 8 (53.3%) of these
patients had an LDL of <70 mg/dL and 12 (80.0%)

Table 1: Baseline Characteristics of AMI Patients

Baseline Characteristic N=553
LDL (mg/dL), mean (SD) 97.3 (36.0)
HDL (mg/dL), mean (SD) 33.5 (11.1)
TC (mg/dL), mean (SD) 157.8 (40.9)
TG (mg/dL), mean (SD) 133.1 (71.3)
TC/HDL (mg/dL), mean (SD) 5.1 (1.9)

LDL <70 mg/dL, n (%) 144 (26.0%)
LDL <100 mg/dL, n (%) 317 (57.4%)
(
(

LDL <130 mg/dL, n (%) 459 (82.9%)
HDL <50/55 mg/dL, n (%) 521 (94.2%)
On statin, n (%) 181 (32.7%)
On niacin, n (%) 11 (2.1%)

Residual risk, n (%) 130 (24.3%)
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Figure 2: Bar graph of characteristics of acute myocardial
infarction (AMI) patients (x axis) and percent of patients
(y axis)

had an HDL of <40 mg/dL. Seven (6.1%) residual
risk patients were initiated on niacin, and the
average LDL was 72.6 (SD=14.1) mg/dL and all
patients had an HDL of <40 mg/dL.

DISCUSSION

The study results confirm an existence of a residual
risk population with nearly 25% of AMI patients
meeting the criteria. This presence of a residual risk
may suggest statin monotherapy for the
management of dyslipidemia may not be sufficient.
The lipid panel results of all AMI patients validate
the interest in low HDL as a target therapy beyond
LDL lowering, as 94.2% of AMI patients were not at
HDL goal but 57.4% were at an LDL goal of <100
mg/dL. The results also confirm a low incidence of
medication intervention in the residual risk
population post AMI (20.0%) regarding lipid therapy,
including the initiation of niacin in only 6.1% of
residual risk patients.

Perhaps the importance of residual risk is
overlooked because of the order and focus of the
goals listed in the cholesterol guidelines. In 2001,
the guidelines for Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults: Adult
Treatment Panel Il (ATPIll) identified LDL as the
primary target of therapy.19 The document describes
specific LDL goals for three different risk categories,
and a statin is listed as the drug of choice for LDL
lowering. Metabolic syndrome, defined as an
assemblage of lipid and nonlipid risk factors, and
hypertriglyceridemia are listed as a potential
secondary targets and treatment goals are also
described in detail. Although low HDL is part of the
possible diagnostic criteria for metabolic syndrome,
it is not mentioned as a specific patient population in
the original 2001 ATPIII publication.
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Table 2: Characteristics of Residual Risk Patients
Characteristic Niacin Initiated No Niacin p value
(n=7) (n =108)

Age, mean (SD) 67.0 (13.8) 67.8 (12.0) 0.869

Male, n (%) 5(71.4%) 79 (73.1%) 0.609

BMI, mean (SD) 29.1 (4.5) 28.7 (5.4) 0.814

LDL, mean (SD) 72.6 (13.4) 67.8 (17.3) 0.478

HDL, mean (SD) 28.7 (4.0) 32.2 (9.2) 0.322

TC, mean (SD) 129.3 (5.8) 123.5 (26.0) 0.556

TG, mean (SD) 139.0 (70.5) 122.7 (60.3) 0.493

TC/HDL, mean (SD) 4.6 (0.9) 4.1 (1.4) 0.386

Gout, n (%) 0 (0%) 2 (1.9%) 0.881

Diabetes, n (%) 3 (42.9%) 36 (33.3%) 0.443

HTN, n (%) 5(71.4%) 88 (81.5%) 0.401

Hx of AMI, n (%) 1(14.3%) 1(19.4%) 0.599

Hx of PCI, n (%) 3 (42.9%) 21 (19.4%) 0.157

Hx of CABG, n (%) 3 (42.9%) 1(10.2%) 0.038

Tobacco, n (%) 3 (42.9%) 32 (29.6%) 0.361

Family Hx, n (%) 4 (57.1%) 18 (16.7%) 0.024

Concurrent lipid therapy, n (%) 0 (0%) 21 (18.3%) 0.234
Table 3: Medication Management of Lipids in Residual Risk Patients

Intervention n=115 (%) LDL, avg (SD) HDL, avg. (SD) LDL <70, n HDL <40, n

No Intervention 92 (80.0%) 67.6 (17.5) 32.3 (9.0) 52 22
Any Intervention 23 (20.0%) 70.1 (15.6) 30.6 (8.0) 12 20
Increased Statin Dose 15 (13.0%) 69.3 (16.0) 31.7 (9.2) 8 12
Initiated Niacin 7 (6.1%) 72.6 (14.1) 28.7 (2.9) 3 7
Initiated Omega-3s 1 (0.9%) 50 23 1 1
Initiated Fibrate 1(0.9%) 97 35 0 1
Initiated Ezetimibe 1(0.9%) 95 48 0 0

ATPIIl 2004 update mentions HDL a limited number
of times and states its importance as a strong
independent predictor of CHD, but does not focus
on the treatment of low HDL until the Special Issues
section and after addressmg very high LDL and
elevated trlglycerldes ® The panel did increase the
definition of low HDL from <35 to <40 mg/dL when
comparing ATPIl to ATPIII, but does not specify a
treatment goal for HDL. It is suggested all patients
with low HDL should follow the treatment sequence
to first meet LDL goal, weight and activity goals,
TG<200 mg/dL, then HDL goal. It also states that
treatment for isolated low HDL when all other goals
met is reserved for CHD and CHD risk equivalent
patients, and fibrates or nicotinic acid can be
considered. Our study clearly identifies the need to
increase the level of interest in HDL, as all patients
in the residual risk population were on a statin, at
LDL and TG goals, and still experiencing AMIs.

Although ATPIIl states that currently no drugs
robustly increase HDL, niacin and statin/niacin
combination therapy has been shown to significantly
increase HDL levels compared to placebo, high-
dose statin therapy, ezetimibe, and fibric acids in
the trials previously mentioned as well as the
COMPELL trial®® and SEACOAST-1 trial.?!

The influence of the ATPIII guidelines and focus on
LDL and TG therapy is also reflected in the number
of dispensed prescriptions with atorvastatin,
simvastatin, rosuvastatin, simvastatin/ezetimibe
combination, ezetimibe, and fenofibrate all listed in
the top 50 in 2008 and niacin listed at 151.%2
Another possibility is that therapy with statins and
other cholesterol medications is thought to increase

HDL sufficiently. However it has been shown in
several of the trials discussed above as well as the
FIELDS study that high-dose statins and other
cholesterol medications do not 3|gn|f|cantly increase
HDL concentrations.>'320:21:2324

Additional reasons for the low-incidence of niacin
initiation could be the side effect of flushing and the
increase in serum glucose in diabetic patients. It is
important to mention that flushing was rarely a
cause for dropout in trials using extended-release
niacin.?®> Secondly, the increase in serum glucose is
low (4 to 5%) and transient.”% These changes in
blood glucose levels are considered to be safe by
the American Heart Association, National Lipid
Association, American Diabetes Association, and
National Cholesterol Education Program and
furthermore suggest the cardlovascular benefits
may outweigh the risks. '

This study had several limitations. First, a lipid panel
was not obtained on over 40% of AMI patients, and
this missing data could have altered the results. All
data was collected from the electronic database,
some patients may have been wrongfully excluded
or included due to missing information that could
have been obtained from a paper chart review.
Another perceived limitation could be the inaccuracy
of lipid panels in the time frame surrounding an AMI.

There has been some controversy in the past
regarding the measurement of lipids outside of the
24 hour period post acute coronary syndrome as
suggested by the American College of
Cardiology/American Heart Association
(ACC/AHA).***! This is due to the believed transient
decline in serum lipid levels occurring after the 24
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hour mark and potentially persisting for nearly a
year.32'36 Data by Pitt B, et al. published after the
ACC/AHA guidelines has shown lipid levels are
stable within the 96 hour window post AML."" The
contradictory finding is likely due to the weakness of
previous trials assessing calculated serum lipid
levels within this time frame. Strengths of the more
recent trial include a more robust study population;
more than double the number of patients of the
previously referenced studies combined,
prospective design, direct lipid measurements, and
contemporary medical practice. Measuring LDL
directly as opposed to calculating eliminates falsely
elevated LDL in non-fasting patients due to elevated
triglyceride levels.*’ Contemporary medicine is an
important  distinction when considering the
advancement of percutaneous coronary
interventions and thrombolytic therapy because the
extent of lipid alteration has been directly correlated
to the extent of myocardial necrosis.>* Based on the

strength of this evidence we chose to include serum
lipid measurements up to 96 hours in our study.

CONCLUSIONS

This study supports a need to address low HDL in
residual risk patients. The direct relationship
between HDL and CVE needs to be further
investigated in prospective, randomized trials. The
AIM-HIGH and HPS2-THRIVE ftrials will help to
elucidate this correlation. However while awaiting
these results, physicians and pharmacists can
potentially impact patient outcomes by identifying
these residual risk patients and appropriately
addressing their HDL.
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