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Abstract

Background: Cardiovascular disease, especially coronary disease, represents one of the main causes of morbidity and mortality.
Objective: To determine the drug prescription profile for primary cardiovascular prevention prior to a first acute coronary
syndrome event. Methods: Cross-sectional study. We included adult patients of any sex affiliated with one healthcare insurer
of the Colombian Health System, with a diagnosis of a first episode of acute coronary syndrome that occurred during the
period of 2015 to 2016. Sociodemographic, clinical and pharmacological variables were evaluated from clinical records. The
cardiovascular risk score prior to the event was calculated, and the need for the use of statins and aspirin in primary prevention
was defined according to the recommendations of clinical practice guidelines. Results: Clinical records of 322 patients were
reviewed with mean age of 61.9 = 10.8years, and 77.3% were men. The most frequent comorbidities were dyslipidemia
(64.3%), arterial hypertension (62.7%) and diabetes mellitus (30.1%); 22% of the patients were obese, and 33.5% were smokers.
The cardiovascular risk score was calculated in 21 | patients (65.5%) who had the necessary variables complete. The median 10-
year risk according to Framingham risk score was 21.4%, and it was 16.3% according to the American Heart Association. From
the 21 | patients with risk scores, there were 179 (84.8%) who needed statins (175 of high intensity, 97.8%), and 88 (27.3%)
required aspirin as a primary prevention; however, 56 of these patients (31.3%) did not receive any statins, 127 (72.6%) did not
receive the high intensity statin they needed, and 38 (43.2% of those with indication) lacked aspirin. Conclusion: Real-life data
show that among a group of patients with high cardiovascular risk, a substantial proportion were not receiving medications for
primary prevention necessary to reduce their risk and finally suffered an acute coronary event.
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Many outcomes caused by coronary disease could be pre-
vented if an effective intervention with nonpharmacological
and pharmacological measures is applied, depending on the
risk factors of each person. This may involve the use of
statins and aspirin, the control of blood pressure with antihy-
pertensive medications, and even the proper management of
diabetes mellitus and any other related conditions.

Despite the benefits shown by some of the medications,
it is estimated that many patients are not receiving them as
part of their cardiovascular risk management. Furthermore,
these drugs have usually been used in patients who already
had major cardiovascular outcomes, losing the opportunity
to use them as primary prevention strategies.**

The objective of the present study was to determine, in
patients who suffered a first acute coronary syndrome, the
use profile of statins and aspirin before such event (as a
strategy for primary cardiovascular prevention).

Methods

A cross-sectional study was carried out. We identified
patients affiliated with one healthcare insurer within the
contributory (paid) scheme of the Colombian Health
System, of any sex and >18 years, with a diagnosis of a first
episode of acute coronary syndrome that occurred during
the period of 2015 to 2016. The prescription of statins and
aspirin before said event was reviewed, considering the rec-
ommendations of the Colombian dyslipidemia guidelines®
and the United States Preventive Services Task Force
(USPSTF) guide for aspirin in primary prevention.” The
information was obtained from the clinical records pro-
vided by the insurer and the medication claim data from the
company Audifarma SA (largest drug dispensing company
in the country).

From a population of 1405800 patients affiliated with
the insurer, we identified a total of 1894 adult patients who
suffered a first episode of acute coronary syndrome between
January 2015 and December 2016. From these patients, and
in order to review individual clinical records, a representa-
tive simple random sample of 322 cases was selected, using
5% as an acceptable margin of error and a confidence level
of 95%. Patients without a clinical history prior to the coro-
nary event were excluded from the study.

Based on information from clinical and drug dispensing
records, a database was designed with the following vari-
ables: 1) Sociodemographic and anthropometric: sex, age,
education level, and body mass index (BMI). Obesity was
defined as patients with a BMI =30kg/m?. 2) Comorbidities:
hypertension, type 2 diabetes mellitus, chronic kidney dis-
ease, hypothyroidism, peripheral arterial disease, smoking,
and chronic obstructive pulmonary disease. 3) Clinical and
laboratory data: whether or not recommendations were
received about healthy lifestyles or exercise, or having had a
consultation with a nutrition professional before the coronary

event. The values of systolic blood pressure (SBP, in mmHg),
glycated hemoglobin (HbAlc) and cholesterol (total, high-
density lipoprotein [HDL] and low-density lipoprotein [LDL]
cholesterol, in mg/dL) were collected. For the review of the
lipid profile, recommendations on lifestyles and healthy diet,
and nutritionist evaluation, the reports up to 1year before the
coronary event were considered.*) Pharmacological: use of
statins, aspirin, antihypertensives, antidiabetics and their
respective doses (mg/day), and use of comedications, includ-
ing bronchodilators, psychotropic drugs, non-steroidal anti-
inflammatory drugs, anti-ulcer drugs, and levothyroxine.®)
Cardiovascular risk: the corrected Framingham cardiovascu-
lar risk score for Colombia,® the cardiovascular risk score
according to the American Heart Association (AHA) proto-
col’ and the need for use (yes/no) of statins and aspirin in
primary prevention.

For the definition of the requirements for the use of
statins in primary prevention, the recommendations classi-
fied as “strong in favor” were taken into account, from the
Colombian dyslipidemia guidelines.® For people in need of
statins at a high intensity dose, the following was included:
having LDL cholesterol >190mg/dL (>4.9 mmol/L); hav-
ing a diagnosis of diabetes mellitus, age over 40 years, an
associated cardiovascular risk factor and LDL cholesterol
>70mg/dL (>1.8 mmol/L); or having an estimated cardio-
vascular risk >10% at 10years, according to the adjusted
Framingham score for Colombia. The need for moderate
intensity statins included people with diabetes mellitus, age
older than 40years, with LDL cholesterol >70mg/dL and
without criteria for intensive therapy.

A “misuse of statins” was considered for patients who
needed their prescription and were not receiving it before
the coronary event, according to the Colombian guidelines.
To define the need for the use of aspirin, the updated
USPSTF grade B recommendation was considered: use of
aspirin at low doses in patients between 50 and 59 years old
with a risk of 10% or more of developing a cardiovascular
event in 10years (according to the risk score of the AHA
2013 [pooled cohort equations]).” In addition, patients with
the need for aspirin who were between 60 and 69 years of
age were identified (grade C).

A patient with hypertension was considered under con-
trol if the blood pressure values before the coronary event
were less than 140/90 mmHg. In patients with diabetes mel-
litus and chronic kidney disease, levels under 130/80 mmHg
were considered to be under control. Regarding diabetes
mellitus, a patient was considered controlled if the glycated
hemoglobin level prior to the coronary event was =7.0%.

The protocol was endorsed by the Bioethics Committee of
the Universidad Tecnologica de Pereira and was classified in
the category of “risk-free research” according to national
laws. Personal data of the patients were not used, and their
identity was safeguarded following the principles established
by the Declaration of Helsinki. Code: CBE-SYR-162016.
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Table I. Sociodemographic, Anthropometric and Comorbidity Characteristics of Patients with a First Coronary Event for One

Insurer in Colombia, 2015 to 2016.

Variable Total (n = 322) Male (n = 249) Female (n = 73)
Sociodemographic
Age (mean = SD) 619 £10.8 60.7 = 10.4 658 = 11.0
Age =65years-n (%) 125 (38.8) 85 (34.1) 40 (54.8)
Education level-n (%)
llliterate 5(1.6) 4(1.6) 1 (1.4)
Primary school 106 (32.9) 72 (28.9) 34 (46.6)
High school 144 (44.7) 118 (47.4) 26 (35.6)
Technical 39 (12.1) 31 (124) 8 (11.0)
University 28 (8.7) 24 (9.6) 4 (5.5)
Anthropometric
Weight (kg)- mean = SD 72.8 £ 13.1 752 £ 124 64.6 £ 12.2
Height (cm)- median (IQR) 165 (158-171) 168 (163-172) 152 (149-157)
BMI- mean * SD 269 * 4.0 26.7 £ 3.7 275 49
Obesity-n (%) 71 (22.0) 49 (19.7) 22 (30.1)
Comorbidities-n (%)
Dyslipidemia 207 (64.3) 150 (60.2) 57 (78.1)
Hypertension 202 (62.7) 147 (59.0) 55 (75.3)
Smokers 108 (33.5) 87 (34.9) 21 (28.8)
Diabetes mellitus 97 (30.1) 65 (26.1) 32 (43.8)
Chronic kidney disease 61 (18.9) 42 (16.9) 19 (26.0)
Hypothyroidism 30 (9.3) 20 (8.0) 10 (13.7)
COPD 24 (7.5) 15 (6.0) 9 (12.3)
PAD 12 (3.7) 9 (3.6) 34.1)

Abbreviations: BMI: body mass index - kg/m2; COPD: Chronic Obstructive Pulmonary Disease; IQR: interquartile range; PAD: peripheral arterial

disease; SD: standard deviation.

Data Analysis

Descriptive statistics were used for the analysis of the data,
using the statistical package SPSS version 24.0 (IBM, USA)
for Windows. Bivariate tests were also performed for the
comparison of quantitative variables; X? test was used for
the categorical variables. We performed a non-parsimoni-
ous, exploratory binary logistic regression model, using as
a dependent variable the misuse of statins (yes/no). The
covariates in these models included age, sex and those that
were significantly associated with the dependent variable in
the bivariate analysis. The level of statistical significance
was P < .05.

Results

We included 322 patients who met the inclusion criteria.
The mean age was 61.9 = 10.8 years and 77.3% (n = 249)
were men. There were 125 patients (38.8%) aged 65 years
or older, and only seven patients were of African descent
(2.2%). None of the events analyzed presented a fatal out-
come. Table 1 describes the main characteristics of the
study population.

There were 287 patients (89.1%) with some of the comor-
bidities examined, especially dyslipidemia, hypertension and

type 2 diabetes mellitus. In addition, it was identified that one
third of the population were smokers (Table 1). The median
systolic blood pressure was 120mmHg (interquartile range
[IQR]: 110-130mmHg), without significant differences
according to sex or the age group of 65 years or more.

During the pre-infarct visits, a total of 252 patients
(87.8%) received recommendations for healthy lifestyles.
In the year prior to the date of the coronary event, 108
patients (33.5%) were assessed by a nutritionist, espe-
cially those with obesity (OR: 1.89, 95% confidence inter-
val [95%CI]: 1.10-3.24).

Only 197 patients (61.2%) had complete reports for total,
LDL and HDL cholesterol before the coronary event. Among
these, the mean total cholesterol was 202.4 £ 54.2mg/dL,
mean LDL cholesterol was 125.9 = 46.6mg/dL and mean
HDL cholesterol was 40.0 = 9.3mg/dL (median of
39.0mg/dL, IQR: 34.0-46.0mg/dL).

Calculation of Cardiovascular Risk and Use of
Drugs for Primary Prevention
The cardiovascular risk score was calculated in 211 patients

(65.5%) who had the necessary variables complete. The
median Framingham risk score adjusted for Colombia was
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Table 2. Comparison Between Users of Statins and the Need for Use According to the Recommendations of Clinical Guidelines in
Patients with a First Coronary Event for One Insurer in Colombia, 2015 to 201 6.

Statin Indicated (n = 211) -n (%)

Colombian Guideline AHA Guideline
Variable Yes Yes No
Use of statin -n
Yes 123 (68.7) 12 (37.5) 102 (69.9) 33 (50.8)
No 56 (31.3) 20 (62.5) 44 (30.1) 32 (49.2)
Total 179 146 65

Abbreviation: AHA: American Heart Association.
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Figure |. Consumption proportion of the different medications useful in the management of cardiovascular risk and in primary
prevention based on the need for use according to the guidelines evaluated, in patients with a first coronary event for one insurer in

Colombia, 2015 to 2016.

21.4% (IQR: 11.7%-22.5%), while the median cardiovascu-
lar risk according to the AHA scale was 16.3% (IQR: 9.1%-
28.6%). According to the recommendations of the
Colombian guidelines, 179 patients (84.8%) needed a statin
in primary cardiovascular prevention. It was found that 155
patients (48.1% of the total number of participants studied)
were receiving statins before the coronary event, of which
63 (40.6% of those with statins) received high intensity
doses. However, according to the cardiovascular risk results
and the recommendations of the Colombian guidelines, 175
cases (97.8% of those requiring statins) with a calculable
cardiovascular risk score should have been receiving high
intensity statins, and 56 patients (31.3% of those who
needed them) were not receiving the statin, which was

considered a misuse of this group of medication (Table 2).
On the other hand, 48 patients (27.4%) were adequately
receiving high intensity statins (Figure 1). Atorvastatin was
the most used statin, followed by lovastatin (Table 3).

In the exploratory binary logistic regression model, it
was found that patients diagnosed with dyslipidemia were
more likely to adequately receive a statin (Hosmer-
Lemeshow test P = .735, Nagelkerke’s R squared .294)
(Figure 2).

Regarding the use of aspirin, it was found that 128
patients (39.8% of the total population) were receiving aspi-
rin, all of them at a dose of 100 mg/day. Of the 211 patients
with a calculable cardiovascular risk, 88 (27.3%) should
have received aspirin in primary prevention according to
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Table 3. Patterns of Cardiovascular Drug Use in Patients with
a First Coronary Event for One Insurer in Colombia, 2015 to
2016.

Prescriptions / Dose
Users (n = 322) (mgl/day)
Medication # Patients % Mean Median
Antihypertensives
Losartan 127 394 94.9 100
Hydrochlorothiazide 66 20.5 26.7 25
Amlodipine 50 15.5 7.8 10
Enalapril 47 14.6 27.3 40
Metoprolol 41 12.7 100.6 100
Furosemide 18 5.6 40.0 40
Nifedipine I 34 48.2 60
Prazosin 10 3.1 1.1 |
Verapamil 9 2.8 91.7 80
Carvedilol 5 1.6 20.0 12.5
Valsartan 4 1.2 180.0 160
Irbesartan 3 0.9 200.0 150
Clonidine 3 0.9 250.0 150
Spironolactone 2 0.6 25.0 25
Propranolol | 0.3 80.0 80
Antidiabetics
Metformin 74 23.0 1554.0 1700
Glibenclamide 18 5.6 9.2 10
Vildagliptin 4 1.2 100.0 100
Sitagliptin 3 0.9 2.5 3
Linagliptin | 0.3 100.0 100
Saxagliptin | 0.3 5.0 5
Insulins (Units/day) 43 13.4
Glargine 27 8.4 33.1 32
NPH 10 3.1 439 475
Determir 5 1.6 432 40
Degludec | 0.3 40.0 40
Glulisine I 34 429 40
Aspart 5 1.6 51.4 48
Regular 4 1.2 429 475
Statins 155 48.1
Atorvastatin 118 36.6 30.0 40
Lovastatin 33 10.2 20.6 20
Rosuvastatin 3 0.9 26.7 20
Simvastatin I 0.3 20.0 20
Aspirin 128 39.8 100.0 100

USPSTF recommendation; it was found that 38 patients of
the 88 (43.2%) with an indication for aspirin use were not
receiving it (Figure 1). Conversely, 61 patients (28.9% of
the 211 with calculable risk) were prescribed aspirin with-
out indication.

Comorbidities

Of the 202 patients diagnosed with hypertension, 195
(96.5%) were receiving at least one antihypertensive

medication, the most frequently prescribed being losartan,
followed by hydrochlorothiazide, amlodipine, and enalapril
(Table 3). Of the hypertensive patients, 142 (70.3%) pre-
sented blood pressure values within the goals.

Atotal of 91 of the 97 patients (93.8%) with type 2 diabe-
tes mellitus were receiving some antidiabetic medication,
with an average of 1.5 £ 0.7 drugs per patient. There were
45 patients (46.4%) who used a single antidiabetic, 39
(40.2%) who used two and seven who received three (7.2%).
The most frequently prescribed medication was metformin,
followed by insulin and glibenclamide (Table 3).

The HbAlc registry was missing for 10 of the patients
(10.3%) with diabetes mellitus. In the remaining 87, the
median HbAlc was 7.5% (IQR: 6.5-9.4), and only 35 of the
cases (36.1%) were within the treatment goals. Table 3
shows the use patterns of medications related to cardiovas-
cular disease that were being used in the study patients.

The most frequently prescribed comedications were pro-
ton pump inhibitors in 76 patients (23.6%), followed by
acetaminophen (n = 69, 21.4%) and nonsteroidal anti-
inflammatory drugs (n = 57, 17.7%).

Discussion
Main Finding of this Study

Given the significant burden of morbidity and death that
acute myocardial infarction represents worldwide, the iden-
tification of patients who, due to their cardiovascular risk,
required specific medications to prevent the coronary event
but were not receiving them becomes a relevant issue for
any public health system. In this case, it could be estab-
lished that a third of the patients who needed statins and
40% of those who may have required aspirin did not receive
them before the acute coronary event.

The characteristics of the patients included in this study
are similar to the results reported nationally and globally,
such as mean age, sex, BMI, and associated comorbidities
that get involved in cardiovascular outcomes. It was found
that the most frequently associated comorbidity was dys-
lipidemia, followed by arterial hypertension. Recently,
Alvarez-Ceballos et al found that in a group of Colombian
patients seen in primary care, 76% had high blood pres-
sure, highlighting the frequency of this pathology in our
population, while diabetes mellitus was found in 22% of
their study population'® as well as ours.

More than 70% of the patients with arterial hypertension
had blood pressure values within the goals, compared with
previous studies of cardiovascular disease in Colombia that
showed a control rate of 82%.!! In the case of diabetes mel-
litus, only 36% were within HbAlc goals, a lower propor-
tion than the 57% in the study conducted by Machado-Duque
et al in patients treated by the same insurer.'? This should
highlight the importance of achieving adequate control of
these pathologies given that, in the group of patients with a
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95% CI
Variables OR Lower Upper
Female sex 0.48 0.18 1.29 L
Age 65 years or older 0.72 0.33 1.57 i
Hypertension 0.5 0.21 1.2 L2
Type 2 diabetes mellitus  0.49 0.23 1.07 —
Dyslipidemia 0.13 0.05 0.32 -
Hypothyroidism 0.19 0.04 1.01 ——
I 1 1
0 0.5 1 1.5
Decreases risk Increases risk

Figure 2. Variables related to the misuse of statins in the binary logistic regression model for patients with a first coronary event for

one insurer in Colombia, 2015 to 2016.

coronary event included in the study, both pathologies pre-
sented lower proportion of control than those of previous
analyses. Additionally, it should be noted that the control
measures of other determinants, such as obesity, were
apparently insufficient, as only one third of the patients
attended a nutrition evaluation in the year before the coro-
nary event.

Many of the patients who were evaluated did not have
enough data to be able to determine the risk score, which,
more than a study limitation, suggests the importance of
its periodic measurement, especially when the mean age
exceeds 60 years.

It was also found that of the patients who were receiving
statins, the most prescribed was atorvastatin, which is simi-
lar to the results reported by studies in the United States and
Taiwan.'>!* A study conducted by Rosselli et al showed that
the most cost-effective strategy for Colombia is achieved
with the prescription of atorvastatin compared with the
other statins, so its preference as found in the present work
seems to be appropriate. '’

The limited prescription of cardiovascular therapies in the
context of secondary prevention has been widely described.
For example, Bennett et al found in an Irish population that
only 37% of patients with diabetes and coronary heart disease
were receiving statins.!® Yusuf et al also found that this low
prevalence of use occurs more frequently in low and middle
income countries, such as Colombia.!” However, in the field
of primary prevention, studies are scarce.

A study conducted in the United States found that only
20% of patients with a 10-year cardiovascular risk score
greater than 20% were receiving the necessary drugs to
address the risk.* Kulenovic et al described that in Denmark,
the use of statins in primary prevention before the develop-
ment of acute myocardial infarction was infrequent; how-
ever, the use of statins was much lower than that identified in
the present work (approximately 12% vs 69%), which can be
explained by the risk scale used and the inclusion criteria of

that study, which collected only patients without a history of
any cardiovascular disease (including diabetes).'®

The use of aspirin in primary prevention is still contro-
versial. In this study we included the recommendations
given by the USPSTF. Recent trials have found divergent
results on the effect of aspirin for primary prevention, that
varies according to baseline cardiovascular risks factors,
specially the presence of diabetes mellitus.!®?* Thus, the
use of aspirin in this setting should be still assessed care-
fully in the clinical context of each patient, considering its
preferences and potentials risks, as stated in the recent clini-
cal practice guidelines,?' which limits the potential patients
eligible for aspirin. On the contrary, in this study we found
patients using aspirin without any indication, which should
also be reviewed to avoid unnecessary bleeding risk.

The current study presents several limitations for the
generalizability of its results. Only patients from one insurer
in the country were included, so the results can be applied
to populations with similar demographic and health care
characteristics. A third of the analyzed cases did not have all
the necessary variables to perform the calculation of cardio-
vascular risk scores, which can be seen as an important
finding that indicates shortcomings in the approach toward
patients in follow-up consultations and morbidity manage-
ment (ie, high blood pressure, diabetes mellitus, and dyslip-
idemia). As a strength, the individualized review of each
patient’s clinical records should be highlighted, allowing to
identify in general all the other variables under study,
including the doctor’s recommendations regarding changes
in lifestyle.

Conclusion

With the above findings, it can be concluded that only
approximately two thirds of the population who had a first
acute coronary event had sufficient information in their
clinical records to qualify their 10-year cardiovascular risk.
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Of these, their median cardiovascular risk scores measured
with different scores were high; 85% required the use of a
statin for primary prevention, but only two thirds actually
received it, and at insufficient doses in most cases. In addi-
tion, a high proportion of patients that may have required a
platelet antiaggregant for the same purpose were not receiv-
ing it, which, added to the insufficient results in the control
of diabetes mellitus and arterial hypertension, can explain
the outcome of the cases included. Based on these results, it
is essential to implement measures that encourage primary
care physicians to measure the cardiovascular risk levels of
their patients and prescribe the appropriate medications to
reduce the probability of an acute coronary event.
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