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ABSTRACT
Background: Despite widespread use of statins, it is estimated that 40 – 50% of Canadian patients with known atherosclerotic 
cardiovascular disease (ASCVD) do not achieve recommended LDL-C level. We aimed to ascertain the care gap and whether 
the use of physician reminders imbedded in the electronic medical record (EMR) can optimize the use of second- and third-
line therapy as recommended by guidelines and its impact on LDL-C goal achievement in a real-world experience.

Methods: We invited 300 physicians from our list of those known to be using Telus EMR in order to participate and share 
their practice level data. Physicians were asked whether they aimed to prescribe guidelines’ recommended therapy in patients 
with LDL-C above recommended level.

Results: Of the invited physicians, 159 were recruited to participate and 140 activated their dashboard and 97 shared their 
practice results. There were 7,647 patients coded as ASCVD or familial hypercholesterolemia (FH) of whom 63% were 
male and 81% were older than 60 years of age and 49% had history of hypertension (HT), 29% diabetes, and 19% CKD. 
Approximately half (51%) of patients did not have the cholesterol panel results documented in EMR in the past two years. 
Of those with documented LDL-C, the value was above the recommended level of <2.0 mmol/L in 33% of patients; 22% 
had LDL-C between 2.0 and 3.0 mmol/L and 11% above 3.0 mmol/L. Among patients with LDL-C > 2.0 mmol/L, 35% were 
receiving no treatment, 32% were on sub-optimal dose of statin, 22% were on high intensity statin but no ezetimibe, 10% 
were on statin and ezetimibe, and only 1% were on PCSK9i. The most common reason for not being on any lipid lowering 
was patient refusal or intolerance in 47% followed by “my management is appropriate” in 32%; only in 15% of patients were 
there a plan to modify therapy at the next visit.

Conclusion: significant care gaps exist among primary care practices with respect to lipid lowering management with half 
of the patients not having the LDL-C level on the chart and of those with LDL-C, a third of patients not achieving guidelines 
recommended LDL-C level. Programs designed to overcome treatment inertia are needed to improve LDL-C control and 
achieve reduction in cardiovascular morbidity and mortality of high-risk patients.
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Introduction
Low-density lipoprotein cholesterol (LDL-C) is a well-
established risk factor for cardiovascular disease (CVD) and 
there is considerable evidence that lowering LDL-C reduces the 
risk of both cardiovascular events and mortality in patients with 
CVD [1]. Nonetheless, strategies for lowering LDL-C are often 
poorly adopted in clinical practice, and many patients fail to reach 
guideline-recommended levels [2-10]. Thus, patients in routine 
practice may not receive similar benefits in cardiovascular risk 
reduction to that observed in clinical trials.

Although statins remain the mainstay of dyslipidemia management, 
attainment of the recommended LDL-C levels can be difficult 
without use of combination therapy [11]. 

In the Canadian Heart Research Centre (CHRC) Diabetes Mellitus 
Status in Canada (DM-SCAN) survey [12], only 57% of high CV 
risk patients with diabetes achieved the guideline-recommended 
LDL-C level < 2.0 mmol/L. Similarly, in the Canadian cohort 
of the DYSlipidemia International Study (DYSIS Canada), only 
63% of all high CV risk patients were at recommended LDL-C 
levels [13]. Even in a recently completed Alberta survey, 48.5% of 
patients with ASCVD receiving lipid-lowering treatment, with the 
majority on moderate/high dose statin therapy, did not achieve an 
LDL-C <2.0 mmol/L [14]. 

The clinical implications of this type of care gap are significant 
and have been reported [15] providing projections for the number 
of cardiovascular morbidity and mortality events that can be 
prevented if clinical professional guidelines (CPG) are followed 
[16]. The CV benefit of add-on therapy for LDL-C lowering 
have recently been confirmed [17-19] and incorporated into 
the Canadian practice. We have demonstrated the feasibility of 
resolving the care gap in patients after acute coronary syndrome 
[20] and more recently in LDL-C lowering in the high-risk 
patients based on a clinical reminder imbedded in the patient level 
educational intervention [22]. 

Current and almost universal availability of electronic medical 
records (EMR) raises a possibility that the use of the EMR 
platform may allow identification of patients at high risk as well 
as those who may benefit from additional therapy. Thus, this 
implementation science program studied whether the use of EMR 
can help identify clinical inertia (care gap) and whether educational 
intervention based on feedback to physicians on their management 
of dyslipidemia at the practice level rather than patient level of 
intervention can support clinical decision making to achieve CPG 
recommended LDL-C level in high risk patients.

Methods
ADVANTAGE CV was supported by Amgen Canada as an 
investigator-initiated study started in 2018 and coordinated by the 

CHRC, an academic research and education physician organization. 
Data on lipid lowering management among high risk patients with 
either prior history of cardiovascular disease (CVD) or familial 
hypercholesterolemia (FH) were collected using the Telus EMR 
platform and compared to recommendation for management by 
Canadian CPG [16].

Invitations to participate were sent to 300 Canadian physicians 
from proprietary Canadian Heart Research Centre list of primary 
care physicians who were known to be on Telus platform and 
who participated in prior dyslipidemia - oriented data collection 
exercises [12,13,21].
 
Participating physicians were asked to share their practice 
level data (dashboard) to ascertain the care gap based on CPG 
recommended LDL-C levels and management. Physicians were 
alerted regarding groups of patients in their practice that were 
not treated according to recommendations [16] and were asked to 
provide reasons during one year of dashboard sharing. The primary 
end-point was proportion of patients treated according to CPG [16] 
recommendations and the secondary end-points were proportion 
of patients treated with lipid lowering therapy grouped as none, 
high intensity statin (atorvastatin 40 or 80 mg or rosuvastatin 20 
or 40 mg), suboptimal statin (any statin other than high intensity), 
ezetimibe and any statin, and triple therapy of statin, ezetimibe, 
and PCSK9i, as well as the absolute and proportionate number of 
patients achieving the recommended LDL-C level of below 2.0 
mmol/L.

Statistical Analysis
Data shared via dashboard was received on a daily basis from the 
start of the sharing by an individual physician and until the end of 
the program on April 30th 2020. Descriptive analysis was reported 
as frequency and percentage. No patient level data was collected.
 
Results
Of the invited physicians, 159 were recruited to participate and 
140 activated their dashboard and 97 shared their practice results.

At the end of the program, there were 7647 patients with CVD 
(n=6798) or FH (n=715) or both (n=134) of whom 63% were male 
and 81% were older than 60 years of age with 49% having the 
history of hypertension, 29% diabetes, and 19% chronic kidney 
disease (CKD). Baseline heart rate was less than 70 bpm in 48% 
and 71 – 99 bpm in 49% among those with documented result on 
the chart; 74% of patients did not have the heart rate documented. 
Systolic and diastolic blood pressures were at target (< 140/90 
mmHg) in 66% and 86% respectively in those with documented 
value; blood pressure was not documented in 37% of patients.

The cholesterol panel results such as LDL-C were not documented 
in 51% of patients at any point in the last 24 months. Only 3,775 
patients (49%) had LDL-C recorded on the chart in the past 24 
months and in these patients, LDL-C was above 2.0 mmol/L in 
1240 (33%).
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The breakdown of treatment used among 1240 patients with 
LDL-C ≥ 2.0 mmol/L is detailed in (Figure 1) and of these patients 
437 (35%) were receiving no lipid lowering treatment.

The reasons physicians provided for not following the guidelines 
are summarized in (Figure 2). Of the 437 patients who were not 
on any lipid lowering therapy, 246 had responses from physicians 
and the most common reasons for not treating these patients were 
patient refusal and patient intolerance (47%) followed by physician 
assessment that their treatment was appropriate or that additional 
treatment was not needed (32%) and 15% were planning to add lipid 
lowering therapy at the next visit (Figure 2). Among the remaining 
three groups of patients who were not treated according to guidelines 
despite LDL-C above recommended level (those on suboptimal dose 
of statin, on high intensity statin but without ezetimibe, or those on 
statin with ezetimibe but not on PCSK9i) the most common reasons for 

not following the guidelines were that management was appropriate, 
followed by decision to add therapy or ask for specialist involvement, 
followed by patient refusal (Figure 2).

Discussion
In patients with established cardiovascular disease, LDL-C 
lowering is one of the safest and efficient ways of lowering the 
risk of future cardiovascular events including cardiovascular and 
total mortality and myocardial infarction and stroke. Lowering of 
LDL-C by 1 mmol/L results in 20% reduction in cardiovascular 
mortality and 12% reduction in total mortality as well as 22% 
reduction in other cardiovascular events over five years [1]. We 
have previously documented the benefit of an algorithmic approach 
towards LDL-C lowering with the addition of ezetimibe [21] and 
more recently with the patient level improvement in the care gap 
based on CPG recommendations [22].

Figure 1: Recommended lipid lowering therapy among 1240 (33% of total sample) patients with LDL > 2 mmol/L (i.e. above recommended level).

Figure 2: Reasons for not following guidelines for lipid lowering recommendations
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To our knowledge this is the first Canadian experience in quality 
improvement measures involving lipid lowering in high risk 
patients that has utilized the EMR platform. In this study we 
identified two care gaps that are unique to the EMR platform and 
have not been previously described. Firstly, half of the patients 
did not have the LDL-C level documented in the EMR over a 
24-month period for reasons that are not clear. The proportion 
is much lower with respect to absence of blood pressure (37%) 
but not absence of heart rate (74%) suggesting that this care gap 
is not unique to LDL-C. While it is possible that the analytical 
capability of the EMR platform did not capture all of the available 
data, recent experience from Ontario, Canada revealed that 48% of 
patients following percutaneous coronary intervention (PCI) did 
not have an LDL-C documented on the chart [23]. 
Secondly, among approximately a third of patients who did not 
achieve the CPG recommended LDL-C level of < 2.0 mmol/L 
(primary end point) and less than third were on recommended 
therapy and another third were on no lipid lowering therapy. These 
observations were once again supported by recent publication [23].

The etiology of treatment inertia is multi-factorial including 
several patient and physician associated factors [24]. We and 
others [15,25,26] have demonstrated that treatment inertia is 
associated with unfavourable outcome. The results of this program 
indicate that both, gap in knowledge (e.g. no treatment) and action 
gap (e.g. “I have not yet but will prescribe”) are present (Figure 
2). Most patients with LDL-C above the recommended level were 
not on high intensity statin recommended by the guidelines [16] or 
were not on any documented lipid lowering therapy. This care gap 
highlights the need for implementation science programs and the 
need for additional education since these responses from physicians 
clearly indicate presence of some knowledge gap in actual risk 
evaluation and its applicability to lipid lowering management.

Limitations
This study provided descriptive analysis of practice level data from 
participating physicians who were not chosen randomly and this 
selection bias limits generalizability of our findings. Furthermore 
the use of a single EMR platform may have contributed not only to 
the bias in physician selection but also in the care gap findings with 
respect to LDL-C reporting and its management.

In summary, significant care gaps exist among primary care 
practices with respect to lipid lowering management with half of the 
patients not having the LDL-C level on the chart and of those with 
LDL-C, a third of patients not achieving guidelines recommended 
LDL-C level. Programs designed to overcome treatment inertia 
are needed to improve LDL-C control and achieve reduction in 
cardiovascular morbidity and mortality of high-risk patients.
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