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ABSTRACT

Objective: To determine cardiovascular risk factors, calculate cardiovascular risk, and the value of betatrophin, a novel biomarker in
predicting the risk of cardiovascular disease (CVD) in obese individuals.

Study Design: Cross-sectional and descriptive study.

Place and Duration of Study: University of Health Sciences, Kartal Dr. Lutfi Kirdar City Hospital, Turkey, from August to November
2019.

Methodology: Three hundred and sixty-three patients sociodemographic information was obtained, anthropometric measurements
were made, and routine laboratory examinations were taken for obesity. In addition, betatrophin was studied from the samples
collected and stored under appropriate conditions. The risk of CVD development in the patients was calculated using Framingham and
PRCAE risk calculation systems.

Results: The median betatrophin level of the participants was 745.8 (636.3-935.7) ng/L. A significant relationship was found between
Framingham sub-risk groups and betatrophin level (p=0.049). Moreover, a significant relationship was also found, especially between
the medium-risk group and the high-risk group (p=0.029). A significant correlation was found between the triglyceride and the betat-
rophin levels (p=0.001, r=-0.166). No relation was found between betatrophin level and risk score in the PRCAE sub-risk groups.
Conclusion: Its significant relationship with the risk groups determined by the Framingham scoring system and triglyceride level is

promising for betatrophin to be used as a new biomarker in predicting the CVD risk.
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INTRODUCTION

Although obesity is a complex and multifactorial disease, CVD,
hypertension, hyperlipidemia, cerebrovascular disease, various
cancers, obstructive sleep apnea, fatty liver, gastroesophageal
reflux, polycystic ovary syndrome (PCOS), depression, and type
2 diabetes mellitus (DM) contribute to the development of many
health problems and create ahuge burden onthe health budgets
of societies." Obesity worsens most cardiovascular risk factors
such as plasma lipids, blood pressure, glucose, and negatively
affects systolicand diastolic ventricularfunction.’

CVDisthe most common cause of death around the world. World
Health Organization reports that the incidence of CVD can be
reduced by half with the control of blood pressure, obesity,
cholesterol, and smoking. For this reason, individuals with high
risk of CVD should be detected early and protected.’
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Variousscoringsystemsareusedinthe calculationof cardiovas-
cularrisk. The Framingham system is the most commonly used
risk calculation system. The system classifies the 10-year risk of
developing a fatal and non-fatal coronary event as <10% low
risk, 10-20% medium risk, and >20% high risk.* The American
Heart Association and the Turkish Society of Cardiology recom-
mend the use of the pooled risk cohort assesment equation
(PRCAE) risk scale. Risk assessment results are considered as
<5%lowrisk, 5-7.4% mediumrisk,and =7.5 highrisk.’

Betatrophinwasfirstidentifiedin2004. Itwas showntoregulate
lipase activity in mice and correlate with serum triglyceride
levels®. Betatrophin playsarole inthe regulation of both glucose
and triglyceride metabolism’. In addition, betatrophin has been
associated with many diseases such as gestational diabetes,
polycystic ovary syndrome, obesity, nonalcoholic fatty liver
disease, and preeclampsia.® A study investigating the relation-
ship between betatrophin level and coronary artery disease
(CAD) found its association with CAD. Betatrophin level is
thought to be associated with atherosclerotic risk factors such
as body mass index (BMI), glycolysed hemoglobin (HbALc)
level, low density lipoprotein (LDL) level, triglyceride level, and
smoking. Itis thought that the betatrophin level can be used to
showthe presence of atherosclerotic disease.’
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One of the primary goals of primary healthcare services is to
identify risk factors that may cause disease developmentatan
early stage and to combat modifiable factors. This study sought
torevealtherelationshipbetweentheriskscalculated by cardio-
vascular risk scales of obese individuals and betatrophin level
anddeterminethevalue of betatrophinin predicting CVDrisk.

METHODOLOGY

This cross-sectional and descriptive study included 363
patients, who applied to University of Health Sciences, Kartal Dr. Lutfi
Kirdar City Hospital, Family Medicine Obesity Outpatient Clinic
between August and November 2019 for the first time,
requested obesity-related examinations, were between the
ages of 18-65, had a BMI=30. Patients with a known history of
cardiac disease, a history of myocardial infarction, acute coro-
nary syndrome, PCOS, a history of gestational diabetes, and
pregnantindividuals were excluded.

The patients were seen by the a researcher and an observer,
their anamnesis were taken, physical examinations were
performed,andheight, weight, waistcircumference, hipcircum-
ference and blood pressure measurements were made.
According to their BMI values, the patients were grouped as
class 1 (BMI 30-34.9), class 2 (BMI 35-39.9), and class 3 (BMI=
40)." Body analyses of the patients were performed with a
JAWON device on empty stomach, without metal and with bare
feet. Since two patients included in the study had platinum in
their bodies, fat-muscle analysis could not be performed. Fat--
muscle analysis was requested in both patients, but could not
be measured by the device. Cardiovascularrisks of the patients
were calculated using the Framingham and PRCAE risk calcula-
tion scales.™" Since there are differences between the soci-
eties between cardiovascular risk calculation systems, the
currentriskwas calculated withtwo separatescoring. The Fram-
ingham risk  calculation scale via applicable
http://reference.medscape.com/calculator/framingham-cardi

ovascular-disease-risk site and PRCAE risk calculation scale
was accessed via
http://clincalc.com/Cardiology/ASCVD/PooledCohort.aspx.

At the beginning of the study, the patients were informed and
their consents were obtained. Approval was obtained from the
Ethics Committee of the Hospital, with Ethics Committee No.
2019/514/148/31. The treatments of the patients were
arranged according to the risk factors. Cardiology control was
recommended forthe patientsinthe highrisk group.

Afterobtaining the consents from the patients who mettheinclu-
sion criteria, the blood was centrifuged and taken into eppen-
dorfs and kept under appropriate conditions at -80 °C." After all
samples were collected, they were studied in accordance with
the procedure with the Andygene brand Human Betatrophin
ELISA kit (Catalog No. AD9870Hu). The research kits were
provided by the University of Health Sciences Scientific Research
Projects Coordinator.

Study data were analysed in SPSS version 21.0 package
programme. Descriptive criteria (frequency, percentage, mean,

median, standard deviation and 25th percentile-75th
percentilevalues) were used in the analyses. Kolmogorov-S-
mirnov test was applied as normality test. Pearson and
Spearman correlation tests were used to evaluate the relation-
ships between continuous variables. Sincethedatadonotshowa
normal distribution, Kruskal-Wallis and Mann- Whitney U-tests
were used to determine differences among groups. As a result of
all analyses, a p-value of less than 0.05 was considered signifi-
cant.

RESULTS

A total of 363 patients were included in the study; 297 (81.8%)
were females and 66 (18.2%) were males. Socio-demographic
characteristics of the participants are summarised in Table I. In
terms of chronic diseases, metabolic syndrome was found in 205
(56.5%), DM in 117 (32.2%), prediabetes in 130 (35.8%), insulin
resistancein277(76.3%), hypertensionin 169 (46.6%), hyperlipi-
demiain 272 (74.9%), depression in 22 (6.1%), obstructive sleep
apnea in five (1.4%). In terms of drug use, 123 (33.9%) of the
patients used metformin, 36 (9.9%) other oral antidiabetics, 15
(4.1%) insulin, 107 (29.5%) antihypertensive, 27 (7.4%) antilipo-
lyticagents, and 22 (6.1%) antidepressants. The mean measured
systolic blood pressure of the patients was 122.3 + 18.6 mmHg
and the mean diastolic blood pressure 75.6 = 12.7 mmHg. The
anthropometric measurements revealed that the mean waist
circumference was 117.7 £ 14.3 cm, with average BMI 38.7 £ 6.5
kg/m’, the average body fat mass of 40.7 + 9.8 kg, the average
body fatpercentage0f39.9 + 5.1 and the average lean body mass
of 55.4 £ 11.1 kg. One hundred and twenty-three (33.9%) of the
patients were placed in class 1 obesity, 108 (29.7%) in class 2 and
132(36.4%)inclass 3.

Tablel: Socio-demographic characteristics of the participants.

n (%) Mean = SS

Age (years) 363 (100.0) | 44.2 + 11.9
n %

Gender
Woman 297 81.8
Male 66 18.2
Education status
Primary school and below 179 49.3
Secondary school-high school 123 33.9
University 61 16.8
Working status
Employee and student 112 30.9
Inoperative 251 69.1
Marital status
Married 281 77.4
Single 82 22.6
Smoking consumption
None/ Ex smoker (at least 1 year) 283 78.0
Yes 80 22.0
Childhood obesity
No 243 66.9
Yes 120 33.1
Obesity in the family
No 112 30.9
Yes 251 69.1

The average fasting blood glucose was 108.5 + 35.9 mg/dL, with
themeanHbAlcof6.1+1.0%,total cholesterolaverageof211.7
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+43.2mg/dL, HDLaverage of 50.1 + 11.1 mg/dL, LDL average of
133.4 + 37.9 mg/dL, median insulin level of 16.7 (11.5-24.0)
plU/mL, and triglyceride median of 131.0 (94.0-180.0) mg/dL.
HOMA median was 4.2 (2.7-7.0). The median betatrophin levels
werefoundtobe 745.8(636.3-935.7) ng/L.

According to Framingham risk scoring, 232 (63.9%) patients
were low-risk, 80 (22.0%) medium-risk, and 51 (14.1%) high-
-risk. According to the PRCAE scoring system, 234 (64.5%)
patients werefoundtobelow-risk, 41 (11.3%) medium-risk, and
88 (24.2%) high-risk. When the betatrophin levels were
compared with the patients who were divided into risk groups
according to Framingham and PRCAE risk calculation systems,
there was no significant difference between PRCAE risk calcula-
tion system subgroups and betatrophin level (p=0.184); while a
statistically significant difference was found between Fram-
inghamrisk calculation system subgroups (p=0.049). Whenthe
subgroups were evaluated, it was seen that the difference was
significantin transition from the medium-risk group to the high-
-risk group (p=0.029). The relationship between the subgroups
and betatrophin level of all participants in our study, according
to their cardiovascular risk scoring systems, is summarised in
Tablell.

Table II: Relationship between cardiovascular risk groups and betat-
rophinlevelsoftheparticipants.

Median
n (%) (25th percentile-75th p
percentile)
Framingham
Low risk 232 (63.9) 760.0 (645.2-950.1) 0.049"
Medium risk 80 (22.0) 753.7 (649.8-956.3) '
High risk 51 (14.1) 695.4 (599.1-861.2)
PRCAE
Low risk 234 (64.5) 768.9 (650.0-752.2) 0.184
Medium risk 41 (11.3) 713.4 (623.4-905.0) )
High risk 88 (24.2) 711.6 (607.7-890.4)

A statistically significant negative correlation was found
between betatrophin level and fasting triglyceride level in the
patientsincludedinthestudy (r=-0.166,p =0.001). There was
no significant relationship between fasting blood glucose,
HbA1lc, insulin, homeostatic model assessment of insulin resis-
tance (HOMA-IR), total cholesterol, HDL, LDL levels, and betat-
rophin levels (p = 0.201, p = 0.144,p = 0.640,p=0.393,p =
0.699,p=0.302,p=0.658, respectively). Thedata on the parti-
cipants' chronic disease status, gender, smoking, drug use, and
the degree of obesity detected, and the comparison of betat-
rophin level are showninTablelll. There was no significantrela-
tionship between betatrophin leveland age, systolic blood pres-
sure, and diastolic blood pressurein the patientsincluded in the
study (p=0.269,p=0.107,p =0.256, respectively). There was
no significant relationship between betatrophin level and waist
circumference, BMI, body fat mass, and body fat percentage in
the patients included in the study (p = 0.226, p = 0.473, p =
0.778,p=0.111, respectively).

Table 1lIl: Comparison of participants' chronic disease status, gender,
smoking, druguse, degreeof obesityand betatrophinlevel.

Betatrophin (ng/L)
Median p
(25th percentile-75th percentile)

Gender
Woman 757.6 (644.0-948.9) 0.057
Male 705.3 (578.4-907.6)
Smoking
Non-smoking 742.1 (648.5-925.3) 0913
Smoking 732.0 (619.8-1027.9) '
Ex-smoker 790.4 (611.4-937.3)
Obesity degree
Class 1 788.8 (644.6-992.7) 0.461
Class 2 741.8 (621.5-894.4) '
Class 3 726.2 (636.9-924.5)
Diabetes mellitus
Yes 721.9 (618.0-885.0) 0.176
No 762.9 (644.6-952.2)
Hypertension
Yes 738.0(639.2-895.3) 0.810
No 747.8 (635.1-949.2)
Metabolic syndrome
Yes 714.1 (618.0-906.0) 0.021
No 791.5 (656.8-974.7)
Prediabetes
Yes 754.5 (634.7-946.5) 0.827
No 742.3 (636.3-935.2)
Insulin resistance
Yes 737.6 (627.8-946.2) 0.731
No 759.9 (642.7-925.8)
Use metformin
Yes 745.8 (617.1-950.4) 0.579
No 745.1 (645.2-935.3)
Use insulin
Yes 594.5 (519.6-874.1) 0.013
No 748.8 (642.9-946.8)
Use antilipolytic
Yes 697.9 (615.1-855.9) 0.080
No 758.0 (640.0-946.8)

DISCUSSION

Although there are several studies in the literature comparing
betatrophin level with each of the risk factors that increase the
risk of CVD one by one, no study has proved the relationship
between betatrophin level and cardiovascular risk calculation
models.*"” Betatrophin is thought to be valuable in predicting
CVD as it is associated with most of the cardiovascular risk
factors.”

In their study, Leiherer et al. enrolled patients who were
referred to coronary angiography consecutively and followed
their survival and cardiovascular events with an approximately
8-year follow-up. The incidence of hypertension in patients
included in their study was 73.6% and was similar to the finding
ofthisstudy. Similartothisstudy, there was nosignificantdiffer-
ence in betatrophin level between patients with and without
hypertension. As a result of 8 years of follow-up, they found that
the survival rate of people with high betatrophin levels without
having a cardiovascular event was significantly higher than
those with low and moderate betatrophin levels. They found a
positive correlation with triglyceride level and a negative corre-
lation with HDL level.*
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Abu-Farha et al. conducted a study that found that betatrophin
levelsincreased inindividuals with hypertension.” Inthis study,
no significant difference was found between betatrophin levels
in individuals with and without hypertension. In another study,
Abu-Farha et al. studied patients with and without metabolic
syndrome. Betatrophin level was higher in the group with
metabolic syndrome. Inaddition, betatrophinlevel was foundto
be positively associated with BMI, triglyceride, LDL, HOMA-IR
and fasting blood glucose.” In the present study, betatrophin
level was lower in patients with metabolic syndrome compared
topatientswithoutmetabolicsyndrome, and asignificantdiffer-
encewasfoundbetweenthem.

Niki et al. in their studies in which they did not include patients
with a history of CVD, they detected CAD in 241 (53%) of 457
patients. They found that the patients with CAD were older,
male gender, hypertension, hypertriglyceridemia, diabetes
and smoking prevalence higher. They found that betatrophin
level was significantly higher in patients with CAD than those
without. Although betatrophin level is associated with some
cardiovascular risk factors such as diabetes, hypertriglyc-
eridemia, they suggested that it is a significant marker for
peripheral artery disease independent of atherosclerotic risk
factors.” Inthe present study, betatrophin level was found to be
low in patients with hypertension, male gender and smokers,
and the difference was not significant. The difference of the
ELISA kit used may have caused this difference. In another
study, Niki et al. scanned patients with carotid ultrasound and
measured plasma betatrophin levels in 153 patients without
known CVD to investigate the relationship between plasma
betatrophin level and carotid atherosclerosis. They found that
betatrophin level was significantly higher in patients with
plague in the carotid than in patients without. Betatrophin is
thought to play a role in atherosclerotic events, but its mech-
anism is unknown." It is thought that more comprehensive
studies with larger patient populations are required to explain
theatherogeniceffectof betatrophin.

Fadaei et al. studied 71 patients with known CAD and a control
group of 192 patients, and found that serum betatrophin levels
were higher in patients with CAD. They observed that the rela-
tionship between betatrophin level and CAD was significant in
the patient groups after adjustment for age, gender, and BMI.*®
These studies suggest that betatrophin level may have arolein
the pathogenesis of atherosclerosis.

Huang et al. investigated the relationship between CVD and
betatrophin in type 2 DM patients. CVD was significantly higher
in advanced age and male gender. Betatrophin level was found
to be significantly higher in patients with CVD than those
without.” In this study, subjects with known CVD were
excluded. It was observed that betatrophin level decreased
significantly as the patient's risk increased according to the
Framingham risk score in individuals without known CVD.
Although the increase in the risk score was significantly associ-
ated with the decrease in betatrophin level, it was found more
prominently among the mediumand high-risk groups.

The effect of betatrophin on insulin resistance has not been
clearly determined. In some studies, a positive correlation was
observed with type 2 diabetes, gestational diabetes and insulin
resistance. Xuetal.examined 192 publicationsintheliterature,
analysed 6,521 participants, including 1,235 type 2 diabetes,
238 prediabetes, 277 PCOS, 189 obese, and 1,011 metabolic
syndromes. They found that six different ELISAkits were usedin
the studies examined. According to the meta analysis result,
althoughtherelationshipbetweenbetatrophinandinsulinresis-
tance was found to be statistically significant, it was thought
that there were contradictory results regarding betatrophin,
and this heterogeneity might be due to different operating prin-
ciples of different ELISA kits.”

Gomez-Ambrosi et al. investigated the relationship between
type 2 DM and obesity and betatrophin level. As in this study,
they recorded lower betatrophin levels in males than females.
They found that betatrophin level decreased significantly in
insulin resistance associated with obesity and obesity.** In this
study, as the degree of obesity increases, betatrophin level
decreases. Betatrophin levels are found lower in patients with
insulin resistance, but the difference was not significant. These
differences may be due to different operating principles of
different ELISAKkits.

Inameta-analysis, investigating the relationship between beta-
trophin level and obesity conducted by Ye et al. in a total of
studies, the results of the studies were heterogeneous. Some
studies were positively correlated, some unrelated, some nega-
tively related. Examining the contents of the studies, they found
that serum samples were used in some and plasma samples
were usedinothersandtheworking principles of ELISAkits used
were different. ltwas thought that these situations might create
limitations for the studies and be related with inconsistenciesin
theresults. Asaresult ofthe analysis, they found a positiverela-
tionship between obesity and betatrophinlevel.”

Gestational diabetes and PCOS were excluded because
patients with known CVD. Many conditions claimed to be associ-
ated with betatrophinlevels were excluded, and consequently a
populationwith arelatively low CVD risk was studied. Thisisone
of the limitations of the present study. In addition, it should be
kept in mind that a positive or negative relationship may be
detected due tothe difference inthe working principles of ELISA
kits.Inordertobetterunderstand betatrophin, reveal the condi-
tions it is related to, and obtain real outputs, there is need for
larger scale studies which excludes methodological factors
suchasgender, age, BMI,and chronicdiseases.

CONCLUSION

This study revelaed that although a meaningful relationship
with the PRCAE risk calculation system has not been revealed,
the correlation between Framingham and betatrophin level is
promisingtobe usedasabiomarkerin predicting CVDrisk.
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