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Abstract
Background and objectives: patients with coronary disease have a very high cardiovascular risk, 

with dyslipidemia being the most prevalent risk factor and the one most responsible for recurrence. 
In previous studies, we have found a low percentage of achievement of low-density lipoprotein 
cholesterol (LDL-C) targets, requiring additional treatments besides statins. Therefore, we decided 
to describe the proportion of patients who reach LDL-C cholesterol targets at our institution, and 
identify the factors associated with achieving these targets.

Patients and methods: this was an observational, retrospective cohort study carried out from 
January to March 2019. Patients with acute coronary syndrome and evidence of significant coronary 
atherosclerosis were enrolled. Using the SPSS v26 statistical program, independent variables like 
sociodemographic, cardiovascular risk, treatment and laboratory factors were described. The fre-
quency with which LDL-C targets were reached was determined, and a bivariate analysis was done 
of the factors associated with reaching lipid targets, calculating the RR with its respective 95% CI. 

Results: a total of 146 patients were identified, with an average age of 62.8 ± 9.3 years, and 
male predominance (63.7%). Altogether, 71.9% received high-intensity statins, but this percentage 
decreased to 60.3% after three months. A total of 53.4% of the population achieved the LDL-C 
targets. None of the factors associated with achieving the targets showed statistical significance. 
As a relevant finding, of the patients who were enrolled in the study with out-of-target LDL-C 
values (n=97), 43% were able to control their LDL-C levels during follow-up: these changes were 
statistically significant (p<0.0001). 

Conclusions: high-intensity statin treatment is essential in atherosclerotic cardiovascular disease 
prevention, with a high percentage of lipid target achievement, along with a well-structured institu-
tional cardiovascular prevention and risk factor control program, leaving a select group of patients 
for new lipid lowering drugs. (Acta Med Colomb 2024; 49. DOI: https://doi.org/10.36104/amc.2024.2750).
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Introduction
Cardiovascular disease (CVD) is the main cause of death 

worldwide. In Colombia, atherosclerotic coronary disease 
is the main cause of death, especially after the sixth decade 
of life (1). Over the last 50 years, life expectancy has risen 
from 50 to 72 years, and it is estimated that there will be 15.5 
million people over the age of 60 by 2050. These changes 
will lead to growth in the CVD-prevalent population, and 
therefore the burden of this disease will continue to grow 
steadily (1). 

Studies have shown that dyslipidemia is the most preva-
lent of the many atherosclerotic cardiovascular risk factors 
(CVRFs), with a population attributable risk (PAR) of 49.2% 
(OR 3.25: 95%CI; 2.81-3.76) (2). 

For patients with atherosclerotic coronary disease, both 
national and international guidelines recommend beginning 
treatment with high-intensity statins, to lower the baseline 
LDL cholesterol (LDL-C) by more than 50% and below 
70 mg/dL. Statins are the preferred drugs due to their 
greater impact on stabilization and possible regression of 
atherosclerotic plaque (3, 4). Furthermore, various stud-
ies have shown that statin treatment is safe and reduces 
cardiovascular risk, showing a greater benefit in secondary 
prevention (5-7). 

These recommendations are mainly based on the last 
Cholesterol Treatment Trialists (CTT) meta-analysis, 
which showed that a 40 mg/dL reduction in LDL-C was 
associated with a 22% reduction in the risk of nonfatal 



2

Hugo Rafael Granados-Charris et al.

The study variables were cardiovascular history and risk 
factors (hypertension, diabetes mellitus and dyslipidemia); 
lipid-lowering agents used, with their doses, at discharge 
and 12-week follow-up; as well as other variables including 
age, sex, marital status, educational level, lipid profile on 
admission and at 12-week follow-up, thyroid stimulating 
hormone (TSH) levels at 12 weeks in patients with a history 
of hypothyroidism, glycosylated hemoglobin (HbA1c) levels 
at 12 weeks in patients with diabetes mellitus, medications 
being taken on follow-up that could interfere with target 
achievement, and nutritional assessment. An LDL-C level 
<70 mg/dL at the 12-week follow-up was considered to 
indicate target achievement. 

All variables were taken from the patients’ medical charts 
and arranged in an Excel matrix for statistical study using 
the SPSS v26 program. Categorical variables are presented 
as frequencies and proportions, and numerical variables 
are summarized using averages and standard deviation or 
interquartile range, depending on their distribution. The 
frequency of LDL-C target achievement in the total popu-
lation and by patient subgroups, according to healthcare 
center, is reported. 

A bivariate analysis was done, calculating RR with its 
respective 95%CI; the Chi square test of independence was 
used for qualitative variables. 

Achievement of the LDL-C targets was the dependent 
variable. Independent variables included statins and their 
correct dose, chronic kidney disease, obesity, adherence 
to diet, hypothyroidism, diabetes mellitus and medications 
which could interfere with lipid target achievement. If the 
variables had an RR with a p value less than 0.05 on the 
bivariate analyses, a multivariate analysis would be run. 

Ethical considerations 
The study was classified as “no risk” according to Resolu-

tion 8430 of 1993. Approval was obtained from the ethics 
committee at Clínica del Norte and Clínica Medellín de 
Occidente to access the medical charts (Meeting Minutes 
02-2019; Number 3.1). Approval was also obtained from the 
research committee at Universidad CES, through Meeting 
Minutes 206Proy024. 

Results
A total of 146 patients were enrolled in the study from 

January 01 to March 31, 2019. The demographic character-
istics of the population are recorded in Table 1. 

Of all the patients evaluated, 93 (63.7%) were males, and 
the average age was 62.8 ± 9.3 years. The most common 
cardiovascular risk factors at the beginning of the study 
were hypertension, dyslipidemia and diabetes mellitus. The 
patients’ average baseline LDL-C at the time of the event 
was 90 mg/dL (Table 2). 

As far as lipid-lowering treatment ordered at discharge, 
115 patients (78.8%) received atorvastatin, 21 patients 
(14.4%) received rosuvastatin, and fewer than 10% received 

cardiovascular episodes and a 10% reduction in overall 
mortality (8). 

It has been proven that 67.3% of patients with estab-
lished atherosclerotic CVD can achieve the target LDL-C 
(<70 mg/dL) with high-intensity statin monotherapy. If a 
second lipid lowering agent (ezetimibe) is added, up to 86% 
could achieve the target (9, 10). However, some factors 
could prevent LDL-C target achievement with statins, such 
as insufficient doses, poor adherence to pharmacological 
treatment and nonpharmacological measures like diet and 
physical activity, side effects leading to dose reduction or 
treatment suspension, the use of certain medications (thia-
zides, steroids, amiodarone), and uncorrected endocrine 
disorders like hypothyroidism, among others (11, 12). 

Various cohorts have been published in different coun-
tries, showing the difficulty in achieving therapeutic targets, 
especially for patients with high cardiovascular risk. In this 
group, fewer than 40% of the patients have been able to 
achieve the LDL-C targets recommended in the guidelines, 
suggesting suboptimal treatment of hyperlipidemia globally 
and a lost opportunity for reducing cardiovascular risk (13, 
14). As in the international findings, two studies in hospi-
tals in Bogotá, Colombia reported achieving target LDL-C 
levels lower than 70 mg/dL in 22 to 50% of patients with 
very high cardiovascular risk (15, 16). 

To date, Clínica Medellín de Occidente and Fundación 
Clínica del Norte have not evaluated the achievement of 
lipid targets in patients with very high cardiovascular risk. 
The objective of this study is to describe the proportion of 
patients who achieve the target, and the factors associated 
with this outcome. 

Materials and method
An observational analytical (retrospective cohort) study 

was performed on patients over the age of 18 hospitalized 
at Fundación Clínica del Norte and Clínica Medellín de 
Occidente from January 1 to March 31, 2019. The study 
population consisted of 146 patients hospitalized for acute 
coronary syndrome who completed ambulatory follow up at 
the institutions where data was gathered two to six months 
after the event. 

Follow up at Clínica Medellín was done through a 
cardiovascular prevention program led by the clinical 
cardiology group, in which patients were periodically as-
sessed (the frequency depended on clinical and laboratory 
findings) by a general practitioner who is a cardiovascular 
risk “expert,” based mainly on the dyslipidemia guidelines 
published by the Ministry of Social Protection in 2014 and 
the European dyslipidemia guidelines published in 2016. 
At Clínica del Norte, routine follow-up is carried out by 
the primary care clinic physicians, with variable cardiology 
follow-up depending on availability. Patients who did not 
have data available more than one month after the event 
and those with a lipid profile taken more than 24 hours after 
admission were excluded. 
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another statin or were not prescribed a statin. Of the patients 
who received statins (137), 71.9% received the proper dose, 
which for high-intensity statins is 80 mg of atorvastatin or 
40 mg of rosuvastatin (Table 3). 

At the three-month follow-up, LDL-C targets had been 
achieved in 78 patients (53.4%), 23.5% of whom were en-
rolled with controlled LDL-C and maintained this control, 
with an average of 66.5 mg/dL. However, the percentage 
of patients with an appropriate statin dose decreased from 
71.9% to 60.3%; there was no reason given in the medical 
charts for reducing the statin dose. We also saw a change 
in the type of statin the patients received, with atorvastatin 
prescriptions decreasing from 78.8% to 61%, and the per-
centage of patients receiving rosuvastatin increasing from 
14.4 to 31.5%. 

The clinical factors that could interfere with lipid target 
achievement included obesity and chronic kidney disease 
in 19.2% of the patients, as well as uncontrolled comorbidi-
ties like diabetes and hypothyroidism (average follow-up 
HbA1c and TSH of 5.9% and 2.5 mIU/L, respectively), 
along with medications causing secondary dyslipidemia 
(13.7%), with hydrochlorothiazide being the most frequent 
(75%) (Table 4). 

Of the patients with initially controlled LDL-C (n=43), 
10 (23%) did not achieve the target at three months, while 
of those who were not controlled (n=97), 42 (43%) achieved 
LDL levels <70 mg/dL after three months of follow-up; these 
changes were statistically significant (p<0.0001) (Figure 1). 

No statistically significant associations were found with 
any of the factors that could be associated with achieving 
the LDL-C targets (Table 5). 

Table 1. Population characteristics.

Characteristics n (%)

Female sex 53 (36.3)

Age (years) 62.8 (9.3)*

Institution a

A
B

111 (76.0)
35 (24.0)

Level of schooling, n:50
Illiterate
Preschool
Primary
Secondary 
Technical
College-graduate studies

3 (6.0)
2 (4.0)

32 (64.0)
7 (14.0)
2 (4.0)
4 (8.0)

Marital status, n:68
Married
Single
Cohabiting
Divorced
Widowed

32 (47.1)
18 (26.5)
8 (11.8)
5 (7.4)
5 (7.4)

*Mean (standard deviation)
a A=Clínica Medellín de Occidente; 
B=Clínica del Norte

Table 2. Baseline clinical characteristics of the participants (n:146).

Variable n (%)

Hypertension 100 (68.5)

Dyslipidemia 76 (52.1)

Diabetes mellitus 35 (24)

Hypothyroidism 23 (15.8)

GFR ≤ 60 ml/min/1.73m2 14 (9.6)

Obesity 14 (9.6)

LDL mg/dL, Mdn (IQR)a 90 (67)

HDL mg/dL, Mdn (IQR)a 35 (12.3)

TC mg/dL, Mdn (IQR)a 162 (82)

TGs mg/dL, Mdn (IQR)a 152.5 (105)

Nutritional assessment (Adherence to diet) n=49

Adherent 24 (49)

Nonadherent 25 (51)

GFR: glomerular filtration rate; Mdn: median; 
IQR: interquartile range; LDL: low-density lipoprotein cholesterol; 
HDL: high-density lipoprotein cholesterol; TC: total cholesterol; 
TGs: triglycerides a: Kolmogorov – Smirnov normality test

Table 3. Lipd-lowering treatment at hospital discharge (n:146).

Variable n (%)

Type of statin

Atorvastatin 115 (78.8)

Rosuvastatin 21 (14.4)

Simvastatin 1 (0.7)

None 9 (6.2)

Appropriate statin dose 

Yes 105 (71.9)

Discussion
This is one of the first studies in Colombia evaluating 

lipid (LDL-C) target achievement in patients with very 
high cardiovascular risk, most of whom were on high-
intensity statins. We found that a high percentage of patients 
achieved the target, considering the low proportion of target 
achievement documented previously, both nationally and 
internationally. 

The results of this observational analytical study suggest 
that adequate adherence to the medical treatment recom-
mended by the various treatment guidelines could have a 
large impact on patients’ lipid profiles and, consequently, 
reduce the incidence of adverse cardiovascular events. On 
average, target achievement in patients with very high risk 
tends to range from 20 to 40% (17, 18). 
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The LTAP study was the first of a very extensive series 
of studies that have shown the difficulty in target achieve-
ment, with 4,888 patients studied, and only 18% of those 
with established coronary disease achieving the target (13). 

Table 4. Clinical and treatment characteristics at three-month follow-up 
(n:146).

Variable n (%)

Target achievement (LDL-C < 70 mg/dL) 78 (53.4)

 Institution Aa (n:111) 66 (59)

 Institution Ba (n:35) 12 (34.2)

LDL-C control, Mdn (IQR)b 66.5 (44.3)

HbA1C% control, Mdn (IQR)b 5.9 (0.7)

TSH, Mdn (IQR) b 2.5 (2.6)

Type of statin

 Atorvastatin 89 (61)

 Rosuvastatin 46 (31.5)

 Simvastatin 1 (0.7)

 None 10 (6.8)

Appropriate statin dose

 Yes
Medications

88 (60.3)
20 (13.7)

a: A=Clínica Medellín de Occidente; B=Clínica del Norte
b: Kolmogorov – Smirnov normality tests
c: medications (thiazides, amiodarone, fibrates, glucocorticoids).

Figure 1. Percentage of patients who achieved lipid control (LDL levels ≤69) according to 
their LDL control status on enrollment in the cohort. McNemar’s test: p<0.0001. 

Table 5. Relationship between factors and lipid target achievement. 

Factors Target achievement
n/N (%)

RR 
(95%CI)

P value

Appropriate statin dose initially 
Yes
No

56/105 (53.3)
22/41 (53.7)

1.0 (0.7-1.4) 0.972

Appropriate statin dose at three-month 
Yes
No

44/88 (50.0)
34/58 (58.6)

1.2 (0.9-1.6) 0.307

Obesity
Yes
No

6/14 (42.9)
72/131 (55.0)

1.3 (0.7-1.4) 0.388

Nutritional assessment, n:49
Nonadherent
 Adherent

14 /25 (56.0)
12/24 (50.0)

0.9 (0.5-1.5) 0.674

Creatinine clearance
≤60 mL/min
>60 mL/min

5/14 (35.7)
73/132 (55.3)

1.5 (0.7-3.2) 0.162

Use of medications
Yes
No

10/20 (50.0)
68/126 (54)

1.1 (0.7-1.7) 0.741

Controlled TSH, n:110
Yes
No

57/105 (54.3)
3/5 (60.0)

1.1 (0.5-2.3) >0.999*

Controlled HbA1c, n:122
Yes
No

58/105 (55.2)
10/17 (58.8) 1.0 (0.7-1,6) 0.782

*Fisher’s exact test. The Chi square test was used for all other cases. 

Later, in LTAP-2, 26% of the group with very high cardiovas-
cular risk achieved the targets (19). Likewise, a systematic 
review by Mitchell et al. included treatment guidelines and 
observational studies (17 guidelines and 42 studies), show-
ing that 68 to 96% of patients with very high cardiovascular 
risk did not achieve the lipid target of <70 mg/dL (14). In the 
Fourier trial, 69% of the patients who were randomized were 
on high-intensity statins and their average baseline LDL-C 
was 92 mg/dL (20), which reflects the persistent difficulty 
in achieving targets with statins alone. 

In Colombia, two studies evaluated LDL-C target 
achievement. Merchán et al. reported that only 21.7% of the 
population with a history of coronary disease achieved the 
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target of LDL-C <70 mg/dL, highlighting that 56% of these 
individuals were being treated with lovastatin and only 16% 
were on atorvastatin or rosuvastatin (15). On the other hand, 
the study by Diaztagle et al. reported 66.6% target achieve-
ment in the very high risk group; an interesting point in this 
study is that all the patients were on lovastatin, considered 
to be a low to moderate-intensity statin (16). 

The results of our study can be considered to be due 
to the high percentage of patients (71.9%) who were on 
high-intensity statins, unlike previous studies in which the 
most frequently used statin was lovastatin. Cannon et al. 
estimated a 63.7% achievement of lipid targets with statin 
monotherapy (9). However, at three-month follow-up, the 
percentage of patients on high-intensity statins had reduced 
to 60%, similar to what has been found in various studies in 
which adherence to medical treatment is less than 50% one 
year after prescription (3, 5). 

Another significant aspect is the difference in target 
achievement between the two institutions, with better 
results in facilities with well-structured cardiovascular 
prevention programs and multidisciplinary, periodic, 
scheduled follow-up, continuously supported by cardiol-
ogy or internal medicine. We tried to evaluate adherence 
to nonpharmacological treatment (diet) through a clinical 
chart review in the nutrition department, but unfortunately 
only obtained information on 49 patients that showed that 
51% did not adhere to diet, indicating an opportunity for 
improvement to obtain better clinical and laboratory out-
comes in these patients. 

As far as factors related to lipid target achievement, such 
as female sex, obesity, uncontrolled type 2 diabetes mellitus, 
patient nonadherence to treatment, physician nonadherence 
to treatment guidelines, and statin intolerance (14, 21, 22), no 
significant association was found with lipid target achieve-
ment. These findings could be related to the low power of 
the study. However, different studies have yielded conflicting 
results regarding the association of these factors with lipid 
target achievement (19, 23-26). 

Our study has several limitations. First, adherence to 
medical treatment was obtained from a medical chart re-
view, and many times this information was not detailed, 
which introduces information bias. Second, blood sampling 
for lipid profiles was not standardized, was performed in 
several laboratories, and the fasting status was unknown, 
which could cause measurement bias. Third, periodic patient 
follow-up was conducted between two and six months after 
the acute event, depending on the availability of follow-up 
appointments, and using two different follow-up protocols 
(one more strict than the other); that is, not all patients had 
follow-ups at the same time. And the fourth limitation is the 
small sample size. 

Conclusions
We found a high percentage of lipid target achievement 

in our study population with very high cardiovascular risk. 

Comparing these results with previously published studies, 
we confirmed that the use of statins as first line treatment 
continues to be the cornerstone of secondary atherosclerotic 
cardiovascular disease prevention, along with the control of 
cardiovascular risk factors like poor diets and sedentarism, 
leaving a small, very select group of patients for new lipid-
lowering drugs. 

Comment
Since this study was performed before the current Euro-

pean dyslipidemia treatment guidelines were published, we 
maintained the LDL-C target for that time, which was less 
than 70 mg/dL. With the advent of new evidence and the 
publication of new guidelines in August 2019, the LDL-C 
target for patients with very high cardiovascular risk was 
set at less than 55 mg/dL. 
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