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Introduction

The use of contraceptive methods for family planning has 
grown over the years among women of reproductive age (15-49 
years old). In an exploratory analysis by using the United Nations 
Population Division database, the prevalence of contraceptive  

 
strategies worldwide increased from 55 percent up to 63 percent 
between 1990 and 2010 [1]. Among the reversible methods, 
oral contraceptives are presented as the most commonly used 
strategy for family planning. In Brazil, it is estimated that 27% 
of women including all social classes use some type of oral 
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contraceptive [2]. In this context, combined oral contraceptives 
(COC) have been the choice options of a considerable part of 
the female population [3,4]. However, some investigations have 
shown that COC continued use is associated with the elevation of 
some cardiovascular risk markers, such as an increased insulin 
resistance [5] changes in the lipid profile [6] elevated blood 
pressure [7] and subclinical inflammation [8]. Low-density 
lipoprotein (LDL) is indicated as the main marker of the lipid 
profile involved in the atherosclerotic process of coronary artery 
disease (CAD) [9,10]. However, the quantification of LDL in 
clinical practice does not distinguish the heterogeneous group 
of subclasses that compose it. Based on the particle size and 
density lipid content, the LDL has been described in two different 
phenotypes basically: phenotype A and B [11]. Specifically, the 
LDL phenotype B subclass has a smaller size and higher density 
in its composition, suggesting to be more atherogenic class than 
the phenotype A. Studies have shown a 3-fold increased risk for 
CAD when it pattern of LDL predominates [12]. Environmental 
factors may influence the expression of this phenotype, such as 
continued use of oral contraceptives. The observational study 
conducted by Graaf et al. [13] corroborates with this hypothesis, 
which it was showed this association in premenopausal women 
who took low-dose COC. However, to quantify these subclasses it 
is commonly used density ultracentrifugation, an unusual method 
of direct analysis with a high cost for clinical practice. It is known 
that the presence of the phenotype of LDL subclass B has a close 
relationship with high value of serum triglycerides (TG) and low 
value of high density lipoprotein (HDL) [11,14]. This fact has been 
catch the scientific community attention, once the use of this TG 
/ HDL ratio might be a method more accessible, user-friendly 
and low-cost for estimating the LDL subclasses presence [14,15]. 
Hanak et al. [14-19] showed an accuracy of 70% of this ratio when 
a cut-off point of 3.8 was established, based on the international 
recommendations for the desired fasting values   of TG and HDL 
[10]. Due to the conclusiveness of these findings, the use of the TG 
/ HDL ratio seems to be an interesting parameter to be used in the 
stratification of cardiovascular risk in the most varied populations, 
for example, in women who take hormonal contraceptives. Thus, 
this study aims to test the hypothesis that women who take COC 
have greater TG/HDL ratio values than those women who do not.

Materials and Method

It is aanalytic cross-sectional studyin which was included 
women between 18 and 30 years old, irregularly active, eutrophic, 
with waist circumference less than 80cm, with blood glucose less 
than 100mg / dl and fasting triglycerides less than 200 mg / dL. The 
whole subjects were categorized into two groups: 1) contraceptive 
group (COG) composed of volunteers taking continuouslylow-
dose of COC of ethinylestradiol (15-30mcg) for at least one year; 
2) non-contraceptive group (NCOG) composed of women who did 
not use any hormonal contraceptive method. For classifying the 
physical conditioning of the subjects it was used theshort version 
of International Physical Activity Questionnaire (IPAQ), in which 

was developed by the World Health Organization (WHO) and the 
Control Center and United States Prevention (Centers for Disease 
Control and Prevention, CDC) [16]. It was excluded of the study: 
women with dyslipidemias (diagnosed and / or under treatment), 
polycystic ovary syndrome, liver dysfunction, diabetes, hypo 
or hyperthyroidism, kidney disease, hypo or fat diet, alcohol 
consumption and smoking history, in use of lipid - lowering drugs, 
steroids, diuretics or beta-blockers. I was also excluded those who 
presented in the physical evaluation blood pressure (BP) values   
more than 140 / 90mmHg. The sample calculation was performed 
in WinPepi calculator, where the difference between averages was 
established in 0.4 with a standard deviation of 0.6, both extracted 
from a previous pilot study. It was considered an alpha of 5% and 
a beta of 80%, in which a total of 37 volunteers for each group 
was required. It was followed the guidelines for the human being 
research written by the Helsinki Declaration and the National 
Health Council Resolution 466/12. This study was approved by 
the Ethics and Research Committee of Faculdade Nobre de Feira 
de Santana (CAAE number: 79549517.3.0000.5654) and all 
participants gave their informed consent.

Physical and Clinical Procedures

The volunteers were submitted to a standard questionnaire 
and physical examination in order to collect general information 
about their characteristics. Physical examination consisted of 
measurements of blood pressure (BP) at rest by using a medium-
sized tensiometer for adults and calibrated by the National Institute 
of Metrology (INMETRO), in addition to a duo sonic stethoscope. 
This measurement followed the American Heart Association 
recommendations. Still, it was measured the total body weight 
and height. The measurement of height was performed with the 
subjects in completely stand up position and barefoot by using 
a professional stadiometer with 0.1cm of precision. Total body 
weight was measured by using a digital device with maximum 
capacity of 150kg and ± 100g of margin of error. For the calculation 
of body mass index (BMI), the measures of body weight and height 
were used, according to the Quetelet equation: BMI = weight (kg) 
/ height2 (m). For classification in eutrophic (18.5-24.9kg / m2), 
the cut-off points recommended by the V Brazilian Guidelines for 
Dyslipidemias and Prevention of Atherosclerosis 17 were adopted.

Laboratory Collection

After 12 hours of fasting, 10 mL of venous blood was drawn 
and serum concentrations of TG, total cholesterol (CT), LDL, HDL, 
Very Low Density Lipoprotein (VLDL) and blood glucose (BG) 
were analyzed. The evaluation of CT, HDL and TG was determined 
enzymatically. LDL was calculated by the Friedwald equation 
[18] and non-HDL cholesterol was calculated by the difference 
between total cholesterol and HDL. TG / HDL-c ratio values   
were obtained from these pre-established variables. Regarding 
the blood glucose analysis, it was used clinical chemistry system 
Dade Behring- Dimension, an in vitro diagnostic test for the 
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quantitative determination of plasma glucose. The volunteers 
were instructed not to change their diet on the test week and to 
avoid any unusual physical activity, as well as not to drink alcohol 
in the 24 hours before the collection date. The collections were 
performed between the fifth and tenth day of the menstrual 
cycle with aim of smaller fluctuations hormone, and / or 28 days 
without medication (inactive phase) as recommended by Casazza 
et al. [19]. Thus, there will not be influence of menstruation on the 
variables values.

Statistical Analysis

It was used the symmetry and kurtosis test and the Shapiro 
Wilk test to verify the data, as well as the visual inspection of the 
histograms. As the variables presented normal distribution, they 
were described in mean and standard deviation. Thus, Student’s t 
test for independent samples was performed to compare means. 
For the effect size calculation, the Cohen d score was performed 

for independent samples [20]. All analyzes were performed in 
the statistical package SPSS (Statistical Package for the Social 
Sciences) version 21.0, adopting a level of significance of 5%.

Results

The population included 106 women, 52 in the COG. The 
clinical and anthropometric variables of both groups are 
described in Table 1. There was no statistical significance among 
them in the hypothesis test, showing homogeneity of these 
characteristics among the groups evaluated. Table 2 shows the 
fasting lipid profile of both groups. It is interesting to note that 
for all analyzed variables the COG showed significantly higher 
averages, including those involved in TG / HDL ratio calculation. 
Intergroup comparison of TG / HDL ratio values   is described in 
Table 3. Besides the COG to present a statistically higher value in 
the applied test, a high effect size can be observed, which confirms 
the significance of the finding.

Table 1: Clinical and anthropometric variables of the study population.

COG (mean ± SD) NCOG (mean ± SD) P value *

Age (years) 23 (± 2.5) 23 (± 2.5) 0.36

BW (kg) 58 (± 9.1) 55 (± 8.5) 0.28

Height (cm) 161 (± 5.7) 163 (± 5.7) 0.15

BMI (kg / m²) 22 (± 2.3) 21 (± 3.2) 0.07

SBP (mmHg) 109 (± 11.6) 106 (± 8.5) 0.33

DBP (mmHg) 70 (± 8.4) 68 (7.9) 0.54

BG 82 (± 6.1) 84 (± 7.3 ) 0.23

COG: Contraceptive Oral Group; NCOG: Non-Contraceptive Oral Group; BW: Body Weight; BMI: Body Mass Index; SBP: Systolic Blood Pressure; 
DBP: Diastolic Blood Pressure; SD: Standard Deviation; BG: Blood Glucose. *Student’s t test for independent samples.

Table 2: Fasting lipid profile (mg/dL) of the sample studied.

COG (mean ± SD) NCOG (mean ± SD) P value *

TG 104 (± 33.9) 53 (± 14.7) <0.01

HDL 54 (± 12.6) 50 (± 11.1) 0.04

CT 204 (± 41.3) 170 (± 35.3) <0.01

LDL 128 (± 36.4) 108 (33.9) <0.01

VLDL 18 (± 4.9) 10 (± 3.1) <0.01

COG: Contraceptive Oral Group; NCOG: Non-Contraceptive Oral Group; TG: Triglycerides; CT: Total Cholesterol; HDL:  High Density Lipoprotein; 
LDL: Low Density Lipoprotein; VLDL: Very Low Density Lipoprotein; SD: Standard Deviation *Student t test for independent samples

Table 3: TG/HDL ratio between the groups studied.

COG (Mean ± SD) NCOG (Mean ± SD) p Value* ES**

TG/HDL ratio 2.1 (± 0.8) 1.1 (± 0.5) <0.01 1.5

COG: Contraceptive Oral Group; NCOG: Non-Contraceptive Oral Group; TG: Triglycerides; CT: Total Cholesterol; HDL:  High Density Lipoprotein; 
LDL: Low Density Lipoprotein; VLDL: Very Low Density Lipoprotein; SD: Standard Deviation; ES: Effect Size Performed by the Cohen d Score. 
* Student t-test for independent samples.
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Discussion

The results show that continued use of low-dose combined 
oral contraceptives (COC) is strongly associated with elevated 
TG / HDL ratio. This suggests that the profile of LDL in this 
population is more atherogenic, that is, it has smaller size and 
more density (subclass of phenotype B). Although the design 
of this study does not allow to establish a causal relationship 
between use of contraceptive pill and changes in the lipid profile, 
some investigations have already pointed out to it [5,6,13]. Some 
hypotheses try to explain possible mechanisms involved in the 
alterations of the lipid profile on this specific population. It is well 
documented that in the presence of insulin resistance, in which is 
one of the criteria for metabolic syndrome diagnosis, changes in 
the lipid profile occur [5,21]. Subjects who present LDL phenotype 
B predominance have twice more chance to develop type 2 
diabetes, regardless of age, sex and body mass index [12]. But what 
explains this interrelationship? The blocking insulin action in the 
adipose tissue results in elevation of remaining chylomicrons and 
plasma free fatty acids. This leads to an increase in hepatic cellular 
activity and promote a negative repercussion in the quantitative 
lipid content and quality of the lipoproteins [11,21]. Responsible 
for promoting the deposition of TG in lipoproteins, the cholesteryl 
ester transport protein (CETP) is a determining factor in this 
metabolic pathway. 

Pietzsch and Fuecker [22] identified an increase 
in CETP activity in individuals with insulin resistance compared 
to normoglycemics. In the work of Frempong et al. [5] poorer 
performance in the glucose tolerance test was identified in African-
American women using low-dose oral contraceptives in relation 
to those who did not use these hormones. Interestingly, there 
was no any difference in serum LDL levels between the groups 
studied. The differences identified were only the highest values   of 
TG and HDL in the contraceptive group. This finding reinforces the 
idea that, most likely, LDL in the contraceptive group had a more 
atherogenic phenotype.

Moreover, it seems that these alterations are closely related 
to the estrogen and progestin dosages in the contraceptive 
composition [23-25]. The idea is that the chronic exposure to these 
hormones leads to enzymatic and endocrine changes that affect 
the lipid metabolism [26]. It is known that LDL size is determined 
by a genetic component in approximately 35% [12,27]. However, 
environmental factors such as abdominal adiposity and a high-
carbohydrate diet can influence the LDL profile [28,29]. In the 
present study, only women with an abdominal circumference 
<80cm and eutrophic were included, which excludes this 
methodological bias. Although there was no adequate control of the 
diet, the volunteers of both groups did not practice regular physical 
activities and belonged to the same social context, characterizing 
certain homogeneity between the groups. The TG / HDL ratio has 
been described as an important predictor of cardiovascular risk 
in different populations [30-32]. Specifically in women, this index 

was an independent predictor of mortality after adjustment for 
the other known risk factors [30]. Although there is no consensus 
regarding a specific cut-off point, Hanak et al. [14] identified that 
89% of women with an index above 3.8 had a predominance of 
LDL of phenotype B, that is, with greater atherogenic power. 
This cut-off point established by the authors was based on the 
maximum and minimum values   of TG and HDL respectively, 
according to international guidelines [10]. Interestingly, in the 
results found here, even though both groups are well below the 
3.8 value, the group of women who use COC presents significantly 
higher average values   in relation to control group. Thus, it seems 
that the continued use of this substance results in metabolic 
changes, for example, changes in the LDL profile. In fact, Graaf et 
al. [13] by using the density ultracentrifugation method showed 
a positive association between COC use and the predominance of 
smaller size and higher density fractions of LDL in premenopausal 
women. These findings corroborate with the results of the present 
study, since these authors used a method of direct quantification 
of the LDL subclasses. However, even with a higher ratio than 
the control group, does this index have any clinical significance 
since it is still below 3.8?.  Some investigations have shown that 
coronary heart patients have LDL serum within normal values 
[33-36]. Sachdeva et al. [36] identified that approximately 75% 
of patients hospitalized with CAD had their LDL levels absolutely 
normal, which drawing an important attention. But what explains 
such a finding like this? A consistent hypothesis of thinking is 
that for these individuals there would be a predominance of the B 
subtype of LDL. Thus, even if LDL levels are according to normal 
range, perhaps the main contribution regarding the lipid profile 
to increase cardiovascular risk is due to the predominance of the 
more atherogenic subclass of this lipoprotein. Tornvall et al. [34] 
showed a positive association between LDL subclass B in patients 
who suffered myocardial infarction. However, there was no any 
difference between TG and LDL values   between these and the 
control group. Similarly, Campos et al. [33] identified significantly 
higher values   of TG in patients with CAD compared with control, 
but without significant difference regarding LDL. Thus, it seems 
that the TG / HDL ratio offers additional information about the 
atherogenic risk of LDL, suggesting being an interesting marker 
during the clinical follow-up of women who use COC. Questions 
are raised up about the accuracy of this index. Among the methods 
used for direct quantification of LDL subtypes, magnetic resonance 
imaging (MRI) is described as a gold standard because of its ability 
to measure size of the lipoprotein and the concentration of its lipid 
content [37]. Thus, some researchers have evaluated the level of 
agreement between TG / HDL ratio and MRI with respect to the 
prediction of LDL phenotype B. By using the value of 3.8 as the 
cut-off point, Bhalodkar et al. [15] found a positive and negative 
predictive value of 83% and 89%, respectively. In another 
investigation with the same purpose, this ratio was described with 
an accuracy of 70% [14]. Due to the variability of the population 
studied by the different researches, there is still no consensus in 
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relation to what index should be adopted in the clinical context. 
However, it is clear that the higher this index, the greater 
probability of LDL phenotype B predominate. With regarding 
to women in continuous use of COC, there appear to be strict 
relationship between the using time of drug and changes in the 
lipid profile Barry et al. [6] performed a subgroup analysis in their 
study in which they identified a direct relationship between the 
time of COC use and the serum levels of TG, HDL, VLDL. However it 
was showed an inverse relationship between this variable and the 
LDL quantity, which will consequently affect the TG / HDL ratio. 
Finally, it is important to note that although the TG / HDL ratio 
is higher in women taking COC, which may imply a higher risk of 
developing cardiovascular disease, the TG / HDL ratiois within 
normal limits. Therefore, it is imperative that physicians assess 
the benefits and risks individually before prescribing the use of 
COC, considering elements such as physical exercise, nutritional 
status, family history and other triggering factors of cardiovascular 
diseases, choosing the most appropriate contraceptive method.

Conclusion

Continued use of low-dose combined oral contraceptive is 
strongly associated with changes in the lipid profile of young 
women, resulting in elevation in Triglycerides / High Density 
Lipoprotein ratio. This suggests that this population has metabolic 
alterations in which can impact the Low-Density Lipoprotein 
profile and increase the cardiovascular risk.
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