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Abstract 
        In the past decades, the prevalence of overweight and obesity have increased 
substantially worldwide, especially in South-East Asia countries including Thailand. Recent 
data from prospective studies have indicated that overweight and obesity in children and 
adolescents are predictors of adult obesity. There is also substantial evidence that the 
association between obesity and cardiovascular disease is explained by the adverse 
cardiovascular risk factor profile including hypertension, type 2 diabetes mellitus and 
dyslipidaemia. Since the occurrence of overweight and obesity is mainly attributed to an 
unhealthy lifestyle (unhealthy diet and sedentary behaviour), we demonstrated in a case study 
that adopting a lifestyle of consuming a healthy diet and performing regular physical activity 
can reverse the adverse abnormal lipid profile seen in our overweight patient. 
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Introduction 
        Increased serum concentrations of total cholesterol (TC) and low-density lipoprotein 
cholesterol (LDL-C) represent established major cardiovascular disease (CVD) risk factors, and 
LDL-C levels have long been used as the target for lipid-lowering therapy. The role of 
triglycerides (TG) in predicting cardiovascular risk, on the other hand, is the topic of debate for 
several decades. Recent data from prospective epidemiological and genetic studies have, 
however, indicated that TG and TG-rich lipoprotein including remnant cholesterol (RN-C) have 
a causal association with the development of atherosclerotic cardiovascular disease 
(ASCVD)(1,2). We report herein a case of a young women with overweight, in whom adoption of 
a healthy lifestyle alone, without the use of lipid-lowering medication, resulted in a significant 
improvement in serum lipid profile. 
 
Case Report 
        A 27-year-old woman came to the hospital because she was concerned about her 
abnormal lipid profile detected at the routine laboratory check-up in the year 2017. She 
reported to have no family history of hypercholesterolaemia or dyslipidaemia associated with 
type 2 diabetes mellitus. Her calculated body mass index (BMI) was high at 25.6 kg/m2, 
indicating an overweight(3), and her waist circumference was normal at 78 cm. Laboratory 
investigations of liver and renal function as well as plasma glucose were all in the normal 
ranges. 
        Serum concentrations of lipid and lipoprotein were determined on a fully-automated 
analyzer Cobas 602 (Roche Diagnostics) using standard enzymatic methods. As shown in Table, 
serum TG (reference value < 150 mg/dL) and high-density lipoprotein cholesterol (HDL-C, 
reference value > 50 mg/dL) level was high and low at 304 mg/dL and 41 mg/dL, respectively, 
resulting in a high TG to HDL-C ratio of 7.41. The calculated RN-C (TC minus LDL-C minus HDL-
C, reference value < 30 mg/dL) level was also high at 61 mg/dL. Her TC, LDL-C (calculated by 
Friedewald formula: LDL-C = TC – HDL-C – TG/5), and non-HDL-C (TC minus HDL-C, reference 
value < 200, 130 and 160 mg/dL, respectively) levels in 2017 were all above the reference 
ranges. A retrospective analysis of the data between the year 2014 and 2017 has revealed a 
rising trend in serum levels of TG and RN-C, and a decreasing trend in concentrations of HDL-
C. A rising trend in levels of TC, LDL-C and non-HDL-C was also observed (Table). 
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Table: Serum lipid and lipoprotein concentrations serially determined between the year 
2014 and 2019. 
 
 2014 2015 2016 2017 2018 2019 
TG (mg/dL) 174 286 249 304 146 186 
HDL-C (mg/dL) 47 43 42 41 55 46 
RN-C (mg/dL) 35 57 50 61 29 37 
TG/HDL-C 3.70 6.65 5.93 7.41 2.65 4.40 
TC (mg/dL) 228 257 258 241 268 213 
LDL-C (mg/dL) 146 157 166 139 184 130 
Non-HDL-C (mg/dL) 181 214 216 200 213 167 
TC/HDL-C 4.85 5.98 6.14 5.88 4.87 4.63 

Note: HDL-C = High-density lipoprotein cholesterol; LDL-C = Low-density lipoprotein 
cholesterol; Non-HDL-C = Non-high-density lipoprotein cholesterol; RN-C = Remnant 
cholesterol; TC = Total cholesterol; and TG = Triglycerides  
 
 
        Based on these results, the patient was advised to adopting a healthy lifestyle which 
primarily consists of a healthy diet (increase consumption of fruits, vegetables and fish, and 
reduce intake of fatty and high sodium foods as well as sugar-sweetened beverages) and 
regular physical activity (150 minutes/week of moderate-intensity leisure-time activity). As can 
be seen in Table, there was a significant improvement in the dyslipidaemic profile, with a 
marked decrease in TG level to the reference range, and a significant rise in HDL-C level, 
resulting in a low TG/HDL-C ratio after one year of intervention. The RN-C level also showed 
a decline toward the reference range. Although a rising trend in TG and RN-C concentrations, 
and a decreasing trend in HDL-C levels were seen after 2 years of intervention (in 2019) as 
compared with those in 2018, they still showed a favourable profile compared to those before 
intervention in the year 2017. In contrast, an increasing trend in TC, LDL-C and Non-HDL-C 
levels, measured in 2018, compared to those determined in 2017 was observed. Nevertheless, 
their concentrations in 2019 exhibited a strong favourable lipid profile compared to all of 
those determined between the year 2014 and 2018. Of interest is the observation that all of 
the lipid and lipoprotein levels determined in 2019 were comparable to those measured in 
2014 (Table). In this context, it is important to note that during the 2-year period of 
intervention, her BMI and waist circumference have declined from 25.6 to 24.0 kg/m2 and 78 
to 74 cm, respectively. 
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Discussions 
        The main findings in the present case study are that adoption of a healthy lifestyle 
alone, without the need for pharmacologic intervention, results in a significant increase in HDL-
C serum concentration and a considerable reduction in TG level and the TG/HDL-C ratio. Since 
all the lipid parameters mentioned above have been proved to be strong predictors of 
ASCVD(4,5), their measurements should be routinely used, along with those of TC and LDL-C, 
in the risk assessment of cardiovascular disease. In addition, calculation of RN-C level should 
be performed to predict residual cardiovascular risk, especially in patients with overweight or 
obese, since this novel parameter has recently been shown to be a potent atherogenic 
lipoprotein similar to that of LDL-C(6,7). Recently, calculated RN-C has been recommended to 
be used as an optional parameter in addition to the standard lipid profile (TC, TG, HDL-C, LDL-
C and Non-HDL-C) for cardiovascular risk assessment(8). In this context, it has been reported 
that a healthy diet alone may not represent a useful tool to significantly reduce serum TC 
and LDL-C concentrations. According to the US National Cholesterol Education Programme, 
Step I or Step II diet lead only to a 12% and 16% reduction in LDL-C level(9), respectively, a 
far less lipid-lowering effect compared to the effect of lipid-lowering drug in the statin group 
of 30 to 50%. However, it has been recommended that the use of statins in primary prevention 
should be confined to the patients considered to be at intermediate or high risk of developing 
cardiovascular disease(10,11). On the other hand, by considering the young age and the absence 
of major CVD risk factors (smoking, hypertension and diabetes mellitus), our patient can be 
classified into the low risk group in which there is no indication for pharmacological treatment. 
Nonetheless, the data from this case report indicated that the use of the combination of a 
healthy diet and regular physical activity can result in a significant reduction in atherogenic 
lipid and lipoprotein levels. Similar observations have been made in several recent studies on 
children and adolescents(12,13), as well as in adults(14). 
 
Conclusion 
        It can be concluded that performing a lifelong healthy lifestyle may represent the 
appropriate treatment modality in this patient. 
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