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Abstract

Öz

Aim: Today, there are many risk calculation methods. In this
study, we aimed to compare SCORE, QRISK2, BNF, ASSIGN
and Framingham risk scorings for patients who have been first
detected that they have hyperlipidemia and to evaluate the
relation between metabolic syndrome criteria and cardiovascular
risk scorings for the same group patients.
Methods: We included 216 female, 84 male newly diagnosed
hyperlipidemic patients. Lipid levels measured using enzymatic
calorimetric methods. We also measured weight, height, waist
circumference of patients. We used NCEP ATP III for metabolic
syndrome identification. For 10 years cardiovascular risk
assessment we performed Framingham, SCORE, QRISK 2, ASSIGN,
BNF score systems.
Results: The difference between these four different methods
found statistically significant with Friedman test (p<0.001). With
post-hoc dual analysis, we found that Framinghan score was
different from the other 3 methods, QRISK2 score was different
from Framingham and ASSIGN score results, ASSIGN score was
different from other 3 score results and BNF score was also
different from Framingham and ASSIGN score results. Only
between BNF-QRISK2 scores we could not find difference.
Conclusions: This study showed that when four different
cardiovascular risk score methods are compared in newly
diagnosed hyperlipidemia patients, only BNF and QRISK2 scorings
revealed similar results but Framingham and ASSIGN scorings
resulted differently either from each other or BNF and QRISK2
Keywords: Metabolic syndrome, hyperlipidemia, cardiovascular
risk scores

Amaç: Günümüzde çok sayıda kardiyovasküler risk hesaplama
sistemi bulunmaktadır. Biz bu çalışmada ilk kez hiperlipidemi
saptanan hastalarda SCORE, QRISK2, BNF, ASSIGN, Framingham
risk skorlamalarını karşılaştırmayı ve aynı grup hastalarda metabolik
sendrom kriterlerinin varlığı ile kardiyovasküler risk skorlamaları
arasındaki ilişkiyi değerlendirmeyi amaçladık.
Yöntemler: Yeni hiperlipidemi tanısı almış 216 kadın, 84 erkek hastayı
çalışmaya dahil ettik. Kan lipid seviyeleri için enzimatik kalorimetrik
yöntemler kullanıldı. Hastaların kilosu, boyu, bel çevresi de ölçüldü.
Metabolik sendrom tanımlaması için NCEP ATP III kriterlerini kullandık.
10 yıllık kardiyovasküler risk değerlendirmesi için de Framingham,
SCORE, QRISK 2, ASSIGN, BNF skor sistemleri uyguladık.
Bulgular: Bu dört farklı yöntem arasındaki fark, Friedman testi ile
istatistiksel olarak anlamlı bulundu (p<0,001). Post-hoc ikili analiz
ile Framinghan skor sisteminin diğer 3 skor sisteminden, QRISK2
skor sisteminin Framingham ve ASSIGN skor sistemlerinden farklı
olduğunu, ASSIGN skor sisteminin, diğer 3 skor sisteminden farklı
olduğunu ve BNF skor sisteminin de Framingham ve ASSIGN’den farklı
olduğunu bulduk. Sadece BNF ile QRISK2 skor sistemleri arasında fark
bulamadık.
Sonuç: Bu çalışma ile yeni tanı konmuş hiperlipidemili hastalarda dört
farklı kardiyovasküler risk skorlama sistemi karşılaştırıldığında; sadece
BNF ve QRISK2 skorlarının benzer sonuç verdiği ancak FRAMINGHAM
ve ASSIGN skorlarının hem birbirinden hem de BNF ve QRISK2’den
farklı sonuçlar verdiği ortaya konuldu.
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Introduction

Methods

Atherosclerotic cardiovascular diseases (ASCVD)
continue to be the leading cause of morbidity and
mortality worldwide, especially in developing countries,
despite significant advances in this area in recent years (1).
Lifelong coronary heart disease (CHD) risk was determined
as 49% for men and 32% for women aged 40 years old in
the Framingham Heart Study which included 7733 people
between the ages of 40-94 who did not have a history of
CHD. Even in persons with no known disease at the age of
70, the lifetime risk has been calculated as 35% for men
and 24% for women (2). The situation in our country is not
different from the global status. According to the Heart
Disease and Risk Factors in Turkish Adults (HDRFTA) study,
CHD mortality between the ages of 45-74 was 9.1 per
1000 among men and 2.34 among women. It has been
shown that both CHD mortality and the prevalence of
new coronary events in Turkish adults have an increasing
trend compared to neighboring countries, and the study
emphasized the need for preventive measures against
coronary disease (3).
Age, gender, high blood pressure, smoking, dyslipidemia
and the presence of diabetes mellitus are accepted as the
major risk factors for ASCVD (4). Stroke, thromboembolism,
heart failure, are the most important results of ASCVD
that cause morbidity, mortality and decrease quality of life
(5). The combination and interaction of these risk factors
has been shown to accelerate the risk of vascular disease
(6); therefore, risk prediction algorithms assessing the risk
of developing ASCVD have been developed in order to
be able to reduce the mortality and morbidity of those
with high risk and to maintain low risk by encouraging
the maintenance of a healthy lifestyle in those with low
risk (7).
In order to prevent cardiovascular diseases, current
guidelines recommend the calculation of 10-year
atherosclerotic cardiovascular disease (ASCVD) risk
of individuals aged 40-75 years and performing risk
assessment before starting pharmacological treatments
(antihypertensive, lipid lowering, antiplatelet, etc.) (1).
There are many risk calculation systems available
today, and the oldest and most well-known of these is the
Framingham scoring system. Other well-known systems
are SCORE, PROCAM, QRISK, WHO/ISH, and various other
national risk calculation systems. Since hyperlipidemia is a
condition associated with cardiovascular risk, lipid level is
included in all risk calculation systems. In our study, we
aimed to compare the SCORE, QRISK2, BNF, ASSIGN,
Framingham risk scores in patients with hyperlipidemia
for the first time, and to evaluate the relationship
between the presence of metabolic syndrome criteria and
cardiovascular risk scores in the same group of patients.

The study was approved by the ethics committee on
23/10/2012. Written and verbal informed consent was
obtained from each participant for the study. A total of
216 female and 84 male patients who received their initial
diagnosis of hyperlipidemia after applying to the internal
diseases outpatient clinic between January and April 2014
(and had not received any treatment for this reason) were
included in the study.
Diagnosis of Metabolic Syndrome
Participants were evaluated for metabolic syndrome
using the NCEP ATP III criteria:
1. Central obesity (waist circumference; female >88
cm, male >102 cm)
2. Fasting triglyceride ≥150 mg/dL
3. Low HDL cholesterol (men <40 mg/dL, women <50
mg/dL)
4. High blood pressure (≥130/≥85 mm Hg) or
medication use for hypertension
5. Fasting blood glucose elevation (≥100 mg/dL)
Metabolic syndrome was diagnosed in patients who
met 3 of these criteria.
Calculating Cardiovascular Risk
The Framingham, SCORE, QRISK2, ASSIGN, and BNF
risk systems were used to evaluate the 10-year coronary
artery disease risk of the participants. Framingham,
ASSIGN, and BNF were automatically calculated from
the
website
https://www.bloodpressureclinic.ed.ac.
uk/calculating-cardiovascular-risk using Joint National
Comittee (JNC)-VIII blood pressure categories, NCEP total
cholesterol categories, and LDL cholesterol categories.
SCORE was calculated automatically from the website
http://www.heartscore.org.
Statistical Analysis
For continuous variables, compliance with normal
distribution was examined using the Shapiro-Wilk test.
Descriptive statistics used to define continuous variables
were mean, standard deviation, minimum, median and
maximum. Frequency (n) and percentages (%) were used
to describe discrete variables. The Wilcoxon signed-rank
test was used to compare dependent variables of 2 groups
that did not show normal distribution. The Friedman test
was used to compare dependent variables with more than
2 groups that did not show normal distribution. Post-hoc
evaluations were performed using the Wilcoxon signedrank test for significant results. Statistical significance level
was set at 0.05. All analyses were conducted by the use of
the MedCalc Statistical Software version 12.7.7 (MedCalc
Software Bvba, Ostend, Belgium; http://www.medcalc.
org).
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Results

- Among subjects who were defined to have high-risk
according to the Framingham criteria, the QRISK2, BNF
and ASSIGN scores identified that 62.5% (n=35), 46.4%
(n=26) and 96.4% (n=54) of these were individuals at
high risk, respectively.
- Among subjects who were defined to have high-risk
according to the QRISK2 criteria, the Framingham, BNF
and ASSIGN scores identified that 71.4% (n=35), 46.9%
(n=23) and 91.8% (n=45) of these were individuals at
high risk, respectively.
- Among subjects who were defined to have high-risk
according to the BNF criteria, the Framingham, QRISK2
and ASSIGN scores identified 86.7% (n=26), 76.7%
(n=23) and 100% (n=30) of these were individuals at high
risk, respectively.
- Among subjects who were defined to have highrisk according to the ASSIGN criteria, the Framingham,
QRISK2 and BNF scores identified that 47.8% (n=54),
39.8% (n=45) and 26.5% (n=30) of these were individuals
at high risk, respectively.
While the ASSIGN scoring system tended to assign
patients to a higher risk group, the BNF and QRISK2
systems showed a tendency for categorizing patients into
lower risk categories.

Patient characteristics are shown in Table 1. A
statistically significant difference was found between
the risk scores of the patients measured by 4 different
methods, as determined by the Friedman test (p<0.001).
As a result of post-hoc pairwise comparisons:
- Framingham score was significantly different from
scores calculated by the other 3 methods,
- QRISK2 score was significantly different from scores
calculated with the Framingham and ASSIGN methods,
- The ASSIGN score was significantly different from the
scores calculated by the other 3 methods,
- BNF score was significantly different from Framingham
and ASSIGN,
- It was seen that there was no statistically significant
difference between BNF and QRISK2 (Table 2).
A statistically significant and high level of correlation
was found between all scoring methods (Table 3).
There was a statistically significant difference between
the risk scores measured by different methods in groups
formed according to the presence/absence of metabolic
syndrome (Friedman test, p<0.001). In the post-hoc
evaluation, it was seen that each measurement method
had significantly different results from each other (Table
4).
When risk scoring systems were compared among
themselves (Table 5):

Discussion
In our study, we evaluated the results of different
cardiovascular risk scoring systems in patients with newly
diagnosed hyperlipidemia, and the relationships between
the presence of metabolic syndrome and cardiovascular
risk scores in the same group. Our findings revealed that
when all patients with hyperlipidemia are considered
(without distinction for metabolic syndrome), only the BNF
and QRISK2 scores of these 4 cardiovascular risk scoring
system provided similar results, and the Framingham and
each on risk score often produced different results as well
Ncho IS Different results. It has been shown that patients
with hyperlipidemia with metabolic syndrome have higher
cardiovascular risk than patients without metabolic
syndrome.
As of the year 2000, 9.2 million people aged older
than 30 years have been identified to have metabolic

Table 1. General characteristics of the patients
Mean ± SD

n

%

<50

111

37

≥50

189

63

Female

216

72

84

28

<25

57

19

25-30

121

40.3

≥30

122

40.7

Yes

69

23

No

231

77

Yes

98

32.7

No

202

67.3

Yes

88

29.3

No

212

70.7

Age (year)
Age (year)
Gender

54.1±11

Male
BMI (kg/m2)
BMI (kg/m2)

DiabetesMellitus
Hypertension
Familyhistory
Smoking
Metabolic syndrome

29.4±5.1

Yes

94

Table 2. Comparison of different cardiovascular risk scores
(Post-hoc analysis)

31.3

Post-hoc analysis

p

Framingham vs QRISK2

<0.001

Framingham vs ASSIGN

<0.001

Framingham vs BNF

<0.001

No

206

68.7

Yes

109

36.4

BNF vs QRISK2

0.648

Mo

191

63.6

BNF vs ASSIGN

<0.001

ASSIGN vs QRISK2

<0.001

BMI: Body mass index, SD: Standard deviation
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Table 3. Correlation between different cardiovascular risk scores
Framingham

QRISK2

ASSIGN

BNF

r (p)

r (p)

r (p)

r (p)

Framingham

1.00

0.881 (<0.001)

0.894 (<0.001)

0.891 (<0.001)

QRISK2

0.881 (<0.001)

1.00

0.845 (<0.001)

0.808 (<0.001)

ASSIGN

0.894 (<0.001)

0.845 (<0.001)

1.00

0.882 (<0.001)

BNF

0.891 (<0.001)

0.808 (<0.001)

0.882 (<0.001)

1.00

to thein crease in risk factors, concluding that individuals’
future cardiovascular risk can be predicted via such risk
factors. Although the results of our study support the
argument of Marsh et al. (12), it is evident that choosing
a valid model specific to population characteristics in each
region is required for better assessment of cardiovascular
risk.
A study from Canada aimed at identifying individuals
with cardiovascular risk who may need statin therapy, John
Mancini et al. (13) compared the Framingham, ATP III,
Reynolds, and score risk models in a massive cohort study
including one million individuals. As a result of the study (in
which individuals with diabetes and familial cardiovascular
risk were excluded), they showed that SCORE results were
compatible with Framingham, especially in men. All other
risk algorithms, except for the high-risk SCORE model,
gave similar results to Framingham. In our study, it was
determined that the Framingham and ASSIGN models
resulted in greater risk estimations compared to the BNF
and QRISK2 models in the whole group. In addition, it was
revealed that the predicted risk score in the presence and
absence of metabolic syndrome differed in all risk models.
G B John Mancini, et al. (13) found that a sudden transition
from the Framingham model to other risk models, such
as the ATP III Reynolds, would put low-risk groups into
a higher-risk category, which would significantly alter the
treatment protocol to be applied. According to the results
of our study, our suggestion is to carry out a gradual
transition to a new model after determination of reliability
via population-based studies, rather than attempting
a rigid change into a pre-determined model. In a study
involving 40,000 people conducted in the Netherlands,
Scheltens et al. (14) examined the Framingham and SCORE
risk models in terms of distinctiveness, ability to measure,
and the number of people that would require treatment
according to the new treatment guidelines. They found
that both models were similar in distinguishing patients,
based on the resulting ROC curve analysis. However, the
measurement capability of both models was found to be
low. According to the treatment guidelines applied in the
Netherlands, 0.7% of the participants required treatment
according to Framingham, while this value was found
to be 0.4% for SCORE. As a result, while they reported
the results of the two models to be similar, they also

Table 4. Comparison of differentcardiovascular risk scores
in patients with or without metabolic syndrome (Post-Hoc
analysis)
Metabolic
syndrome (+)

Metabolic
syndrome (-)

Framingham vs QRISK2

<0.001

<0.001

Framingham vs ASSIGN

<0.001

<0.001

Framingham vs BNF

<0.001

<0.001

QRISK2 vs ASSIGN

<0.001

<0.001

QRISK2 vs BNF

0.001

0.019

ASSIGN vs BNF

<0.001

<0.001

*Wilcoxon Signed-rank test

Table 5. Distribution of patients according to risk status using
different scoring methods
Low Risk

Moderate
Risk

High Risk

Total

n (%)

n (%)

n (%)

N(%)

Framingham

148 (49.5)

95 (31.8)

56 (18.7)

299 (100)

QRISK2

173 (58.1)

76 (25.5)

49 (16.4)

298 (100)

ASSIGN

123 (41.0)

64 (21.3)

113 (37.7)

300 (100)

BNF

179 (59.9)

90 (30.1)

30 (10)

299 (100)

syndrome in Turkey. On the other hand, 53% of individual
who developed coronary artery disease wereals patients
with metabolic syndrome (8). In the retrospective study,
in which they conducted a 10-year cardiovascular risk
assessment, Lee et al. (9) revealed that Framingham
had a low sensitivity (37%) in patients younger than 40
years. Although young patients were not differentiated
in our study, Framingham and other risk models gave
similar results in the general patient group, unlike the
findings of Lee et al. (9) Furthermore, unlike the findings
of Ghandehari et al. (10) showed that Framing ham
results were significantly associated with body mass index
(BMI) and abdominal obesity. Similar to our results, the
aforementioned study demonstrates that the selection
of risk assessment models is critical for accurate analysis
of patients in terms of cardiovascular risks, since this
diseases have been shown to be associated with obesity
and metabolic syndrome and the fact that the incidence of
cardiovascular diseases can be reduced even with lifestyle
changes (11). Marsh et al. (12) stated in their study that the
risk of cardiovascular disease increases in direct proportion
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metabolic syndrome. In order to understand which of
these risk scores has a higher diagnostic and prognostic
predictive value in both the whole group and the group
with metabolic syndrome, it is necessary to perform
follow up for cardiovascular events and to investigate
cardiovascular disease with a highly reliable method (such
as coronary angiography, or carotid intima media thickness
measurement) in prospective studies.

concluded that attempts to procure newer models should
pay attention to providing better measurement capability,
since the measurement capabilities of both methods
were limited (14). Scheltens et al. (14) evaluated two risk
models similar to the work of Mancini and colleagues;
whereas we assessed four risk models in a specific patient
group. In our study, differently, the distinctiveness and
measurement ability of the risk models were compared
over the probability values predicted by risk models in
the low, medium and high-risk groups. Cardiovascular risk
estimates for the hyperlipidemia and metabolic syndrome
groups were found to differ in all four risk models.
In the study by Simmonds et al. (15), which
included 500,000 individuals, the Framingham 1991,
Framingham 2008, Reynolds, ASSIGN, SCORE and QRISK2
cardiovascular risk models were used to ascertain the
risk of cardiovascular events in England. Sensitivity and
specificity criteria were emphasized in evaluating the
performance of the models. The correct measurement
values of all six algorithms were found between 7279% with a 20% margin of error. Simmonds et al. (15)
reported that, different from our study results, all tests
yielded similar results at the end of the study. In our study,
it was found that the QRISK2, BNF and ASSIGN scores
respectively estimated high risk among 62.5%, 46.4%
and 96.4% of subjects who were defined to have high-risk
according to the Framingham criteria. Additionally, among
the subjects who were defined to have high-risk according
to the QRISK2 criteria, the Framingham, BNF and ASSIGN
scores identified that 71.4%, 46.9% and 91.8% of these
were individuals at high risk, respectively.
One of the most important limitations of our study is
the absence of cardiovascular risk assessment via coronary
angiography and the lack of atherosclerosis evaluation or
follow-up studies. As such, we can no tinder superiority
any of the models. As a consequence, any risk assessment
method can be preferred depending on its applicability to
the patients, the features of the institution that is utilizing
the measures, and possibly, the ease of application. The
presence or absence of metabolic syndrome does not
appear to have an effect size that could alter the reference
of scoring models. However, in our study, we showed
that all of the four scoring systems provided significantly
different results in both groups with and without metabolic
syndrome.While the BNF and QRISK2 scores were similar
in the whole group, these risk scores gave different results
in the two subgroups formed according to the presence
of metabolic syndrome. It was thought that the reason
for this might be the different parameters evaluated in
these two risk scores and the homogenous absence
of these parameters in the groups with and without

Conclusion
When four different risk scores were compared
in newly diagnosed hyperlipidemia patients without
differentiation of metabolic syndrome, it was revealed that
only BNF and QRISK2 scores gave similar results, while the
Framingham and ASSIGN scores provided different results
from each other, as well as from BNF and QRISK2. In the
literature, a cardiovascular risk probability model for the
metabolic syndrome and hyperlipidemia patient group
has not been determined yet; therefore, we believe that
the results of our study will contribute to literature in this
regard. However, our data should be supported by further
objective evaluations and prospective studies.
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