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Background: Dyslipidemia is an important risk 
factor for cardiovascular disease but is subop-
timally managed. Pharmacists are accessible 
primary care professionals and with expanded 
scopes of practice (including prescribing), could 
identify and manage patients with dyslipidemia. 
We sought to evaluate the effect of pharmacist 
prescribing of dyslipidemia medications on the 
proportion of participants achieving target LDL-
cholesterol (LDL-c) levels.

Methods: We conducted a randomized con-
trolled trial in 14 community pharmacies in 
Alberta, Canada. We enrolled adults with uncon-
trolled dyslipidemia as defined by the 2009 Cana-
dian Dyslipidemia Guidelines. Intervention was 
pharmacist-directed dyslipidemia care, including 
assessment of cardiovascular risk, review of LDL-c, 
prescribing of medications, health behaviour

interventions and follow-up every 6 weeks for 6 
months. Usual care patients received their lipid 
results and a pamphlet on cardiovascular disease 
and usual care from their physician and pharma-
cist. Primary outcome was the proportion of par-
ticipants achieving their target LDL-c (<2 mmol/L 
or ≥50% reduction) at 6 months between groups.

Results: We enrolled 99 patients with a mean 
(SD) age of 63 (13) years, 49% male and base-
line LDL-c of 3.37 mmol/L (0.98). Proportion of 
patients achieving LDL-c target was 43% inter-
vention versus 18% control (p = 0.007). Adjusted 
odds of achieving target LDL-c were 3.3 times 
higher for the intervention group (p = 0.031), 
who also achieved greater reduction in LDL-c 
(1.12 mmol/L, SE = 0.112) versus control (0.42 
mmol/L, SE = 0.109), for an adjusted mean dif-
ference of 0.546 mmol/L (SE = 0.157), p < 0.001.

Conclusion: Pharmacist prescribing resulted in >3-fold more patients achieving target LDL-c levels. This 
could have major public health implications. Can Pharm J (Ott) 2016;149:283-292.

Our ongoing goal is to 
implement and test the 
impact of pharmacists’ 
advanced scope of 
practice, in this case, 
looking at independent 
prescribing and 
laboratory monitoring 
in patients with 
suboptimally treated 
dyslipidemia.

Notre objectif continu 
est de mettre en 
œuvre un champ 
d’activité avancé 
pour les pharmaciens 
et d’en évaluer les 
conséquences; dans le 
cas qui nous intéresse, il 
s’agit de la prescription 
indépendante et des 
analyses de suivi chez 
les patients atteints 
d’une dyslipidémie mal 
traitée.
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Introduction
Heart disease is the number one cause of death 
for men and women in the United States,1 and 
cardiovascular disease (CVD) is the cause of one-
third of all deaths in Canada.2 One important 

risk factor for CVD is dyslipidemia. The National 
Health and Nutrition Examination Survey from 
2003-2006 found that roughly 32% of Americans 
aged 50 to 64 had unhealthy levels of LDL choles-
terol (LDL-c).3 The Canadian Health Measures 
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survey, conducted from 2007 to 2009, found that 
roughly 36% of all Canadians had unhealthy lev-
els of LDL cholesterol (LDL-c), and this preva-
lence increased with age, peaking at 43% in those 
aged 40 to 59.4 Despite strong evidence and clear 
practice guidelines for the management of this 
risk factor, it remains suboptimally treated.5-10 
Some of this represents undertreatment due 
to patients not presenting to or failing to be 
screened by primary care physicians, a reluctance 
to initiate or titrate lipid-lowering therapies,6 or 
because of poor adherence or reluctance to initi-
ate medications by patients.8,11

Pharmacists are front-line primary care 
professionals who see many patients at risk for 
CVD, often more frequently than physicians.12 
A number of recent systematic reviews have 
demonstrated the effectiveness of a variety of 
pharmacists’ interventions, including in the 
management of patients with dyslipidemia.13,14 
Furthermore, in 2007, pharmacists in the prov-
ince of Alberta, Canada, were granted the ability 
to apply for independent prescribing authority, 
allowing them to prescribe medications.15 To 
qualify to apply for this authority, pharmacists 
must have been in practice for at least 1 year 
and demonstrate a high level of clinical care 
and management through the submission of 
a detailed application and 3 patient cases.16 In 
addition, all Alberta pharmacists have also been 
extended the authority to order and interpret 
laboratory tests for patients.17

Pharmacists are thus well positioned to sys-
tematically and proactively identify patients 
with unrecognized or undertreated dyslipidemia 
as a public health approach to chronic disease 
management. To our knowledge, there have 
not been any studies examining the outcomes 
associated with pharmacists’ use of independent 

prescribing authority to manage patients with 
dyslipidemia.

The primary objective of this study was to 
evaluate the effect of pharmacist intervention 
(participant identification, assessment, care  
plan development, education/counselling,  
prescribing/titration of lipid-lowering medica-
tions and close follow-up) on the proportion 
of participants achieving target LDL-c levels as 
defined by the 2009 Canadian Cardiovascular 
Society (CCS) dyslipidemia guidelines.2 Sec-
ondary objectives included determining the 
effects of the intervention on the difference in 
change in LDL-c and apolipoprotein-B (Apo-B) 
between groups at 6 months.

Methods

Design
This was a randomized controlled trial of phar-
macist intervention, with the unit of randomiza-
tion being the patient. Due to the nature of the 
intervention, blinding was not possible in this 
study.

Setting
Fourteen community pharmacies from across 
Alberta, Canada, participated in patient recruit-
ment and follow-up. Each of the 14 sites had 
at least 1 pharmacist with additional prescrib-
ing authorization. Pharmacist investigators 
were recruited through our pharmacy practice 
research network.

Patient population
The participant population was comprised of 
adults with uncontrolled dyslipidemia as defined 
by the 2009 Canadian Dyslipidemia Guidelines.2 
Participants were not required to be treatment 
naïve but had to be willing to take statin therapy 
if prescribed by the pharmacist.

Participant identification/screening  
and enrollment
Pharmacists were encouraged to apply the prin-
ciples of “case finding” as part of the recruitment 
procedures for this study.21 Case finding is the 
process by which health care professionals use 
patient characteristics such as demographics, 
risk factors and symptoms to direct their deci-
sion-making around whether or not that patient 
should undergo further testing for a particular 
condition.21 All risk factors and symptoms used 

KNOWLEDGE INTO PrACTICE 

 • Using a systematic, case-finding approach, pharmacists can efficiently 
identify patients with untreated or inadequately treated dyslipidemia 
risk.

 • In a randomized trial of pharmacist prescribing in patients with 
dyslipidemia, greater than 3-fold more patients reached their LDL 
cholesterol goal, compared to usual care.

 • This is the first randomized trial of independent pharmacist 
prescribing and an advanced scope of practice in patients with 
dyslipidemia.
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in the identification of possibly eligible patients 
for this study were gathered from the guidelines 
developed for the treatment of dyslipidemia.2,22

Eligibility criteria: All eligibility criteria were 
based on the 2009 CCS dyslipidemia guidelines.2 
To be included in the study, all participants had 
to be >18 years of age and have suboptimally 
controlled dyslipidemia defined by their CVD 
risk, as follows: (1) high-risk patients, includ-
ing those with known coronary artery disease 
(CAD), cerebrovascular disease (stroke/tran-
sient ischemic attack), peripheral arterial dis-
ease, diabetes, or a calculated Framingham Risk 
Score (FRS) of ≥20% and LDL-c ≥2 mmol/L; (2) 
moderate-risk patients included patients with a 
calculated FRS of 10% to 19% and LDL-c >3.5 
mmol/L if not treated or LDL-c ≥2 mmol/L if 
treated; or (3) moderate risk (FRS 10%-19%) 
in treatment-naïve males >50 years or females 
>60 years with an LDL-c of ≤3.5 mmol/L and 
hs-CRP ≥2 mg/L (measured twice 1 to 2 weeks 
apart); or (4) low risk (FRS <10% and LDL-c 
≥5.0 mmol/L).2,23 We excluded patients who 
were unwilling/unable to use statins, were 
pregnant or nursing, or had renal impairment 
(defined as a creatinine clearance ≤30 mL/min 
using the Modification of Diet in Renal Disease 
[MDRD] study equation) or significant hepatic 
dysfunction (alanine aminotransferase [ALT] 
levels >120 U/L).

Randomization
Once eligibility had been determined and the 
participant provided written informed consent, 
the participant was randomized in a 1:1 ratio via 
a secure website, managed by the Epidemiology 
Coordinating and Research Centre (EPICORE, 
www.epicore.ualberta.ca), to ensure allocation 
concealment to either pharmacist intervention 
or usual care (Figure 1). Randomization was 
stratified by study centre (pharmacy), and a vari-
able block size was used.

Intervention group: The prescribing interven-
tion was pharmacist-directed dyslipidemia care 
based on the 2009 CCS dyslipidemia guide-
lines.2 Pharmacists assessed each participant’s 
overall cardiovascular risk, including reviewing 
LDL-c control, developed treatment goals and 
determined health behaviour interventions (e.g., 
smoking cessation, diet and exercise) for the 
participant to undertake to help them manage 
their overall CV risk. Pharmacists worked with 
the participant to determine the best treatment 

option and approach, along with a plan for the 
implementation of these strategies. In brief, the 
treatment algorithm can be found in Figure 2.

In the intervention group, pharmacists pre-
scribed dyslipidemia therapies as indicated. 
Whenever drug therapy was initiated or a dos-
age adjusted, the prescribing pharmacist ordered 
all appropriate laboratory tests (e.g., fasting lipid 
panel, apo-B, creatine kinase [CK], ALT, cre-
atinine, fasting blood sugars, A1c for diabetic 
patients) and monitored the participant to ensure 
the treatment’s efficacy and safety. Additionally, 
at each visit, participants were assessed for drug 
tolerability, including symptoms of myalgia and 
gastrointestinal tolerance. If any adverse event 
was noted, pharmacists intervened as necessary 
to ensure participant safety. Pharmacists worked 
closely with participants to determine the opti-
mal drug therapy choices for each individual 
participant, taking into account drug interac-
tions, medical conditions and degree of LDL-c 
lowering required.

Participants in the intervention group 
received a copy of their laboratory results, their 
calculated FRS (if applicable) and a participant 
information package on dyslipidemia.24 Physi-
cians involved in the care of study participants 
randomized to the intervention group in the 
study were made aware of participants’ involve-
ment in the study. The physician was also 
informed of all changes made to the participant’s 
drug therapy regimen, as per the requirements 
of the Alberta College of Pharmacists.25

Participants received follow-up in person or 
over the telephone, at 6, 12, 18 and 24 weeks 
post-randomization. Participants were given a 
laboratory requisition to have follow-up fasting 
lipid panel, along with treatment-monitoring 

MISE EN PrATIqUE DES CONNAISSANCES 

 • À l’aide d’une méthode de recherche de cas systématique, les 
pharmaciens peuvent repérer efficacement les patients qui présentent 
un risque de dyslipidémie non traité ou traité de façon inadéquate.

 • Dans le cadre d’une étude aléatoire portant sur des pharmaciens 
délivrant des ordonnances à des patients atteints de dyslipidémie, un 
nombre plus de trois fois supérieur de patients ont atteint leur objectif 
de LDL-cholestérol par rapport aux soins habituels.

 • Il s’agit de la première étude aléatoire sur des pharmaciens 
indépendants délivrant des ordonnances et d’un élargissement du 
champ d’activité aux patients atteints de dyslipidémie.
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lab tests (e.g., ALT, CK), performed as needed 
and prior to each follow-up visit, to monitor 
treatment safety and efficacy. Interim telephone 
follow-up may have been performed at the dis-
cretion of the pharmacist investigator. Other 
cardiovascular risk reduction interventions, 
including discussion of smoking cessation, were 
performed at the discretion of the pharmacist.

Control Group (Usual Care)
Participants randomized to the control group 
received a copy of their lab results, a pamphlet on 
cardiovascular disease26 and usual care from their 
pharmacist and physician. Usual care participants 
were seen at 12 and 24 weeks post-randomiza-
tion. The rationale for including the 12-week visit 
was to minimize loss to follow-up. Participants in 

FiguRe 1 Treatment algorithm
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this group were also given a laboratory requisition 
to have follow-up fasting lipid profiles, Apo-B, CK 
and ALT measures performed prior to each visit. 
Physicians of a participant who had been ran-
domized to the usual care group were not actively 
informed of their participation in the study, but 
participants were encouraged to discuss their 
LDL-c levels with their physicians.

Outcomes: The primary outcome of this study 
was the proportion of participants achieving their 
target LDL-c (<2 mmol/L or ≥50% reduction in 
LDL-c) at 6 months in the intervention versus usual 
care groups. The secondary outcomes included the 
difference in change in LDL-c between the inter-
vention and usual care groups at 6 months and the 
difference in change in Apo-B between baseline 
and 6 months in intervention patients.

Sample size: Based on a review of recent lit-
erature,18-20 we hypothesized that 70% of inter-
vention participants would reach target LDL-c 
levels (<2 mmol/L for high- and moderate-risk 
patients and a 50% reduction in LDL-c, from 
baseline, for low-risk patients) at 6 months. We 
estimated a sample size of 82 would provide 80% 
power to detect a difference of 30% between 
the groups (based on a 2-sided α of 0.05). As a 

pragmatic, practice-based trial, the sample size 
was increased to 100 to account for possible 
losses due to follow-up and withdrawals.

Statistical analyses: All analyses were based 
on intention to treat principles and using a 
last value carried forward approach to missing 
data. A comparison of baseline characteristics 
was performed using t tests or nonparametric 
Wilcoxon test for continuous variables and chi-
square test for categorical variables. The primary 
outcome, proportion of participants to reach tar-
get LDL-c levels, was analyzed by the chi-square 
test and binary logistic regression to adjust for 
any baseline differences between variables (p < 
0.1). We adjusted for the clustering effect by per-
forming generalized estimating equations with 
binomial family. Since the number of clusters 
was small (only 14), we used the MBN small-
sample correction method.27 The secondary out-
comes were analyzed using ANCOVA, adjusting 
for differences in baseline variables that were dif-
ferent at p < 0.1.

Ethical considerations
The Health Research Ethics Board at the Univer-
sity of Alberta approved the study protocol and 

FiguRe 2 Study flow diagram
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procedures, and all patients provided written 
informed consent to participate.

Results
Between December 2011 and July 2013, 199 pos-
sibly eligible patients were screened (Figure 2); 
of these, 99 patients were eligible for participa-
tion in the study and randomized (49 patients 
were randomized to intervention and 50 patients 
were randomized to usual care). Of those 100 
patients who were not eligible for participa-
tion, the majority did not have elevated levels 
of LDL-c as defined by the dyslipidemia guide-
lines2; other patients did not complete baseline 
testing of their LDL-c levels, were not interested 
in participating in the study or could not tolerate 
taking a statin if one were prescribed. A total of 
12 patients withdrew from the study early (6 in 
each group).

Intervention and usual care groups were sim-
ilar at baseline, as described in Table 1, with the 
exception of the frequency of a diagnosis of heart 

failure between the groups. The average age of 
participants was 63 years (SD = 12.6), and there 
was an equal distribution of men and women 
enrolled. Most of the primary prevention par-
ticipants had a high level of risk according to 
the Framingham Risk Score. About one-third of 
patients were taking a statin at baseline.

Primary outcome
The proportion of patients achieving the 2009 
CCS dyslipidemia guidelines target for LDL-c 
levels at 6 months was 43% for the interven-
tion group and 18% for usual care group, for an 
absolute difference of 25% (p = 0.007) (Figure 3). 
The odds (adjusted for cluster effect) of reaching 
target LDL-c was 3.30 (95% CI, 1.12-9.78, p = 
0.031).

Secondary outcomes
A reduction in LDL-c levels was observed for 
both the intervention and usual care groups 
within this study. However, a reduction in LDL-c 

TaBle 1 Study population

Characteristic
usual care group (n = 50)

Mean (SD)/prevalence, (n)
intervention group (n = 49)

Mean (SD)/prevalence (n)

Mean age 63 (11.91) 63 (13.34)

Gender Male 52% (26) 47% (23)

Mean baseline LDL-c (mmol/L) 3.21 (0.81) 3.52 (1.12)

Mean systolic blood pressure (mmHg) 133 (18.39) 129 (14.14)

Mean diastolic blood pressure (mmHg) 79 (10.47) 77 (10.05)

Mean bMI 31.35 (5.55) 31.80 (10.49)

baseline Framingham risk 
Score (primary prevention 
patients)

High risk 32% (23) 27% (19)

Moderate risk 13% (9) 17% (12)

Low risk 4% (3) 7% (5)

Secondary prevention patients 27% (14) 27% (13)

baseline statin prescription 42% (21) 31% (15)

Cerebrovascular disease/stroke/TIA 12% (6) 8% (4)

Coronary heart disease/acute MI 10% (5) 16% (8)

Diabetes 43% (21) 57% (28)

Heart failure 0%* 8%* (4)

Lower extremity PAD 6% (3) 2% (1)

MI, myocardial infarction; PAD, peripheral arterial disease; TIA, transient ischemic attack.
*Denotes significant differences noted between the usual care and intervention groups.
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levels for the intervention group of 1.12 mmol/L 
(SE = 0.112) was significantly greater than the 
reduction of 0.42 mmol/L (SE = 1.09) achieved 
by the usual care group. The adjusted differ-
ence in change between intervention and usual 
care groups was 0.546 mmol/L (SE = 0.157, p = 
0.001) (Figure 4). There was no significant differ-
ence in the change in apo-B between the groups 
from baseline to 6 months. However, these data 
were not consistently collected as part of regular 
laboratory testing during the study, as it is only 
considered an alternate lipid target in the CCS 
guidelines. At 6 months, 74% of patients in the 
intervention group were taking a statin. There 
were no adverse events reported in either group.

Discussion
To our knowledge, this is the first randomized 
trial of independent pharmacist prescribing in 
the care of patients with dyslipidemia. We found 
that pharmacist intervention, which included 
prescribing of lipid-lowering therapies, resulted 
in an absolute 25% more patients achieving 
guideline targets for LDL-c levels, a >3-fold 
improvement compared to usual care. Patients 
in the intervention group also experienced a 
greater LDL-c reduction than those patients in 
the usual care group. Applied on a broader scale, 
this may help counteract “clinical inertia” and 
help more patients to achieve lipid targets, which 
is a major public health problem.

FiguRe 3 Proportion of patients achieving target LDL-c levels after 6 months

FiguRe 4 Adjusted mean change in LDL-c level over 6 months
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In a recently published systematic review of 
21 randomized trials examining pharmacist care 
for patients with dyslipidemia, authors found 
that patients receiving pharmacist care had a 
0.28 mmol/L greater decrease in their LDL-c lev-
els when compared to control.14 This review also 
found that patients in the pharmacist interven-
tion groups were 2.46 (95% CI, 1.43-4.25) times 
more likely to achieve recommended guideline 
targets for LDL-c levels.14 Most of these stud-
ies were limited to pharmacists making recom-
mendations or patient education on adherence. 
As suggested in the analysis of the SCRIP-HTN 
study, there may be a ceiling effect for the effi-
cacy of pharmacist interventions when phar-
macists only offer suggestions for changes to 
patients’ medication therapy, as they depend on 
the individual patient’s physician accepting and 
implementing the recommendation.28 The phar-
macists in our study were able to use their clini-
cal judgement and actively make adjustments 
to patients’ medication therapy as needed by 
assuming responsibility for prescribing.

Extrapolating our results to those of the Cho-
lesterol Treatment Trialists’ Collaboration meta-
analysis of data from 90,056 participants from 14 
randomized trials of statins, a number of impor-
tant clinical implications can be identified.29 
From these figures, we estimate that a sustained 
0.546 mmol/L LDL-c difference between the 
intervention and usual care groups (as found in 
our trial) would translate into a 13% reduction 
in coronary death or nonfatal MI, 13% reduction 
in coronary revascularization and 11% reduction 
in ischemic stroke. Given the high prevalence of 
dyslipidemia in Western civilization, these find-
ings have public health importance.

Limitations
There are a number of limitations in this study 
that warrant comment. To begin, due to the 

nature of the study, it was not possible to blind 
patients or pharmacists to the treatment group to 
which they were allocated (although our outcome 
measure was objective). Second, it was not pos-
sible to completely measure change in apo-B, one 
of our secondary outcomes, as laboratory results 
were not consistently collected (they were often 
not available from the local laboratory). Third, as 
only about 25% of Alberta pharmacists currently 
have additional prescribing authority (although 
this number is growing rapidly), it is possible that 
the group of pharmacists participating in this 
study is not representative of the wider popula-
tion of practising pharmacists. Conversely, the 
level of care provided by this select group of phar-
macists to usual care patients cannot be assumed 
to be equal to the “usual care” in other pharmacy 
settings. In fact, our usual care arm (with a reduc-
tion of LDL-c of 0.42 mmol/L) may be superior 
to “usual care” in the community and may have 
introduced a bias toward the null hypothesis. 
This was a trial of a treatment approach—having 
pharmacists assess and prescribe based on the 
CCS dyslipidemia guidelines—and as such, we 
were not able to obtain fine detail about specific 
actions such as patient education, prescribing, 
dosage adjustment, adherence assessment and so 
on, which might provide “mechanistic insight.” 
Finally, while the sample size might appear 
“small,” we assumed a large effect size, which was 
achieved by our intervention.

The results of this study demonstrate that 
independent pharmacist prescribing yields a 
clinically significant increase in the proportion 
of patients achieving guideline treatment targets 
in the management of dyslipidemia and a reduc-
tion in LDL-c levels. This study, which is the first 
to examine the efficacy of independent prescrib-
ing by pharmacists in patients with dyslipidemia, 
lends further support to the value of pharmacist-
directed medication therapy management.■
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