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SUMMARY

Objective: The aim of this analysis was to analyze the presence of the most important cardiovascular (CV) risk factors and to discuss patterns
of LDL cholesterol management in the population studied.

Methods: We enrolled 961 males, average age of 42.9+4.7, and 851 females, average age of 51.2+3.6. Data on personal, pharmacologi-
cal and family history, and laboratory examinations were collected. Cardiovascular (CV) risk was calculated using the Systematic Coronary Risk
Evaluation (SCORE) algorithm with modifications according to the guidelines.

Results: The distribution of CV risk in the observed cohort was as follows: 24% of the subjects had low, 51% moderate, 17% high and 8% very
high risk. The percentage of patients who reached target values of LDL cholesterol was dramatically lower in the groups with very high (1%) and high
(3%) risk than in the groups with moderate (14%) or low risk (59%). Dyslipidemia was newly identified in 20% of both sexes. Arterial hypertension
was newly diagnosed in 8% of males and 5% of females, and type 2 diabetes mellitus was newly diagnosed in 3% of both the males and females.
Dyslipidemia was present in 39% of males and 41% of females; arterial hypertension in 43% of males and 45% of females, and type 2 diabetes
mellitus was diagnosed in 11% of the subjects of both sexes. 49% of males and 31% of females were overweight and 32% of both genders were
obese. There were 36% of male smokers and 22% of female smokers. 48% of the participants were pharmacologically treated. Non-pharmacological
treatment was recommended to 62% of male and to 65% of female participants. Pharmacological intervention was started in 53% of males and
51% of females. In both gender antihypertensive treatment with angiotensin-converting enzyme (ACE) inhibitors (29% of males and 27% of fe-
males) and lipid lowering therapy with a statin (28% of males, 27% of females) were the most commonly initiated treatments. In the subgroup of
the 101 patients with LDL cholesterol levels >5 mmol/L 56% were not treated with a statin. The analysis of relationship between the positive family
history of any of the followed CV risks showed significant increases of the risk for arterial hypertension, type 2 diabetes mellitus and dyslipidemia.

Conclusion: European guidelines suggest general screening for risk factors, including analysis of lipid profiles in the population of 40-year-old
males and 50-year-old or postmenopausal women. Our study documents high prevalence and incidence of CV risk factors together with insufficient
control of the risk factors in Czech patients of this age range. This finding suggests that preventive examinations should be undertaken earlier (e.g.,
in 30-year-old males and 40-year-old women). Exact timing of the preventive check-ups to yield the best cost-benefit ratio needs to be verified.
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INTRODUCTION population of 40-year-old males and 50-year-old or postmeno-
pausal women (1).
LDL cholesterol levels represent the most important modifi-

able CV risk factor. Recently, there have been data series from

Preventive examinations performed by primary care phy-
sicians represent an important tool in the management of

cardiovascular (CV) risk. Recent European guidelines for the
prevention of CV diseases in clinical practice suggest screen-
ing for risk factors, including analyses of lipid profiles in the

interventional and epidemiological studies, e.g., AMORIS, IN-
TERHEART, that confirm the relationship between the develop-
ment of CV diseases and LDL cholesterol concentrations (2, 3).
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Moreover, additional data provided evidence of equal importance
of the intervention timing when assessing efficacy of preventa-
tive measures (4).

Risk stratification, e.g. using the Systematic Coronary Risk
Evaluation (SCORE) algorithm, represents the initial step for
selection of the right preventive approach and decision on strate-
gies of intervention (e.g. therapeutic lifestyle changes alone or
complemented with pharmacological measures).

The aim of this analysis was to analyze the presence of the
most important CV risk factors and to discuss patterns of LDL
cholesterol management in the population studied.

MATERIALS AND METHODS

The data collection took place over a 4-month period. A total
of 167 primary care physicians were chosen from the whole
Czech Republic evenly to cover all different regions of the
country. The participating physicians were asked to collect data
on 10 consecutive patients who visited them for the purpose of
preventive examination (cross-sectional study). Questionnaires
were obtained from 1,812 patients, 961 males and 851 females,
who complied with the age criteria: average 40 years of age for
males and 50 for women. Heart rate, blood pressure, body mass
index (BMI) and laboratory parameters including blood lipids and
glycaemia, together with data from the subjects’ medical history
(e.g. personal and family history, with a particular emphasis on
the presence of type 2 diabetes mellitus, arterial hypertension and
dyslipidemia) were collected. Dyslipidemia was defined as the

whole cohort. CV risk was estimated using SCORE charts modified
according to the guidelines. Hypothesis of a relationship between
positive family history of any of the followed risk factors and its
risk in the examined probands was tested using Pearson’s test.

RESULTS

Clinical Characteristics of the Cohort

The basic clinical characteristics of the cohort are shown in
Table 1. The average age of the males was 42.9+4.7, and the
females 51.2+3.6.

Prevalence of Main CV Risk Factors

Arterial hypertension was present in 43% of males and 45%
of females. Type 2 diabetes mellitus was present in 11% of both
sexes.

Newly Diagnosed CV Risk Factors

Dyslipidemia was the most frequent new diagnosis being
newly identified in 20% of the subjects of both sexes. Arterial
hypertension was newly detected in 8% of males and 5% of
females, and new diabetes mellitus was identified in 3% of the
subjects of both sexes.

presence of at least one of the following criteria: total cholesterol
>5.0 mmol/L, LDL cholesterol >3.0 mmol/L, triglycerides > 1.7
mmol/L, and HDL cholesterol <1.0 mmol/L in males and <1.2 =0 1
mmol/L in females. Family history of type 2 diabetes mellitus, 40 —
arterial hypertension and dyslipidemia was recorded; positive
family history of premature CV disease was defined as its mani- = 30
festation under the age of 55 years of age in male first-degree | = 20
relatives and 65 years of age in first-degree female relatives.
Laboratory parameters were obtained from accredited local 10
laboratory and the primary care physicians participating in the "
study were responsible for evaluation of their clinical significance. Diabetes Hypertension Dyslipidemia
Participating phys10}ans were responsible for correct diagnosis in wiiien: miliarier
case of newly identified risk factor.
The data was statistically processed. The averages, medians,
standard deviations and 1st and 3rd quartiles were calculated forthe ~ Fig. 1. Presence of main CV risk factors.
Table 1. Basic clinical characteristics of the cohort (N=1,812)

Gender Age (years) Triglycerides Total cholesterol LDL cholesterol HDL cholesterol Glycaemia
gely (mmollL) (mmollL) (mmollL) (mmollL) (mmollL)
429+47 2.01£1.29 552+1.10 347+1.05 1.37+0.78 524+1.14

Mal Q=411 Q=123 Q=481 Q,,,=2.80 Q,,=1.02 Q=471

ale : : : : : :
Q=412 Q=171 Q5 =542 Q=333 Q5=1.25 Q)5 =5.12
Q, ;=431 Q,,;=2.34 Q,,;=6.21 Q,,;=4.01 Q,,s=1.50 Q,,;=5.63
512436 1.61+1.05 5.55+1.06 3.38+1.00 1.55+0.64 521+1.19

Female Q,,;=51.3 Q,,;=0.97 Q,,;=4.87 Q=274 Q,,;=1.20 Q,,;=4.60
Q5=512 Q,5=1.38 Q=544 Q=321 Q=149 Q,5,=5.02
Q757521 Q,,s=1.90 Q,,;=6.14 Qy7;=3.92 Q,,;=1.80 Q,,5=5.56
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BMI and Smoking Habits

49% of males and 31% of females were overweight and 32%
of both genders were obese. 36% of men and 22% of women
were active smokers.

SCORE Risk Distribution
The SCORE distribution in the population studied is shown
in Table 2.

LDL Cholesterol Analysis

The results of distribution of cholesterol levels in subgroups
stratified by SCORE are shown in Figure 3. Figure 4 shows the
same results but taking into account older version of the European
guidelines allowing comparison of the same population before
and after publication of the most recent guidelines (5).

Subgroup of Patients with Possible Familial Hyper-
cholesterolemia

Figure 3 shows actual CV risk as calculated using SCORE
and LDL cholesterol levels. LDL cholesterol in patients in level
3 exceeds 5 mmol/L; thus, these patients may have familial
hypercholesterolemia (FH). There were 101 patients who met
this criterion. The basic clinical features of this subgroup are
presented in Table 3.

Table 2. SCORE distribution in the observed population
(N=1,531)

Score <1% 1-5% 5-10% >10%
Patients (%) 24 51 17 8

(%)

Diabetes

Hypertension Dyslipidemia

®Men m Women

Fig. 2. Newly identified main CV risk factors.
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Fig. 3. SCORE and LDL cholesterol levels — recent guidelines (1).

Level 1 - for SCORE < 1% = LDL <3 mmol/L, for SCORE 1-5% = LDL <2.6 mmol/L,
for SCORE 5-10% = LDL <1.8 mmol/L, for SCORE >10% = LDL < 1.4 mmol/L
Level 2 — for SCORE <1% = LDL >3 mmol/L, for Score 1-5% = LDL >2.6 mmol/L,
for SCORE 5-10% = LDL >1.8 mmol/L, for SCORE >10% = LDL >1.4 mmol/L
Level 3 — for SCORE <1% = LDL > 5 mmol/L, for SCORE 1-5% = LDL >5 mmol/L,
for SCORE 5-10% = LDL >5 mmol/L, for SCORE >10% = LDL >5 mmol/L
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Fig. 4. SCORE and LDL cholesterol levels — older guidelines (5).

Level 1 —for SCORE <1% and 1-5% = LDL <3 mmol/L, for SCORE 5-10% = LDL
< 2.5 mmol/L, for SCORE >10% = LDL < 1.8 mmol/L

Level 2 — for SCORE <1% and 1-5% = LDL >3 mmol/L, for SCORE 5-10% = LDL
>2.5 mmol/L, for SCORE >10% = LDL >1.8 mmol/L

Level 3 — for SCORE <1% and 1-5% = LDL >5 mmol/L, for SCORE 5-10% = LDL
>5 mmol/L, for SCORE >10% = LDL >5 mmol/L

Analysis of Family History

Positive family history was evaluated in both genders for arte-
rial hypertension, type 2 diabetes mellitus and dyslipidemia. As
expected, positive family history was associated with an increased
prevalence of the risk factors in the study subjects in both sexes.
Positive family history was associated with and increased risk of

Table 3. Basic clinical characteristics of the set of patients with LDL >5 mmol/L (N = 101)

Gender Age (years) Triglycerides Total cholesterol LDL cholesterol HDL cholesterol Glycaemia

gely (mmollL) (mmollL) (mmoliL) (mmollL) (mmollL)
Male 41.1+39 2.63+1.65 71+£1.49 5.93+0.89 1.30+0.58 5.29+1.22
Female 51.2+1.2 2.08+1.64 7.46+0.99 5.94+0.81 1.31+£1.64 5.33+0.98
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arterial hypertension by 2.7 times in men and 3.6 times in women,
the risk of type 2 diabetes mellitus was increased 5 times in men
and 5.7 times in women, dyslipidemia in the family history in-
creased the risk by 3.5 in men and 2.3 in women.

Treatment Patterns Analysis

Non-pharmacological treatment was recommended to 62%
of male and to 65% of female participants. Pharmacological
treatment was started in 53% of males and 51% of females. The
most prescribed treatments in both genders were antihypertensive
drugs, particularly angiotensin-converting enzyme (ACE) inhibi-
tors (29% of males and 27% of females) and lipid lowering drugs,
particularly statins (28% of males, 27% of females).

DISCUSSION

Laboratory values correspond to those patients identified in
surveys as representative samples of the population.

Prevalence of arterial hypertension and type 2 diabetes mellitus
were slightly higher than those presented by the Czech Hyper-
tension Society (6) or the Institute for Health Statistics (7); this
discrepancy was possibly caused by the fact that persons treated
for these diseases were visiting their doctors for preventive exami-
nations more frequently. Dyslipidemia was a known diagnosis in
39% of males and 41% of females. It can be estimated from these
data that dyslipidemia remains a problem, despite a decrease in
the average LDL cholesterol levels recorded in longitudinal trends
of CV risk factors in the Czech population (8).

Data associated with newly diagnosed CV risk factors are
among the most important findings of the survey. The dyslipi-
demia definition used in the survey should be taken into consid-
eration when evaluating the finding results. The definition was
identical to that used in the MONICA study where at least one
of the following parameters was present: total cholesterol >5
mmol/L, LDL cholesterol >3 mmol/L, triglycerides > 1.7 mmol/L,
and HDL cholesterol <1.0 mmol/L in males and <1.2 mmol/L in
females. Data showed that dyslipidemia was the most frequently
diagnosed CV risk factor in the survey, and that despite the posi-
tive trend of LDL cholesterol decrease in the population observed
recently, dyslipidemia remains significantly underdiagnosed and
undertreated.

More than 80% of men and almost two thirds of women had
not optimal body weight (overweight and obesity). Although BMI
is not an ideal tool in terms of predicting CVD risk, body weight
exceeding normal ranges modifies the risk of CVD. It is interesting
to compare the data from MONICA and post-MONICA surveys,
where the prevalence of overweight and obesity was 78.6% for
men and almost 58.3% for women (8). Thus, the results of our
survey are in line with the general population sample observations
and documents continuing unsatisfactory control of this risk modi-
fier in the population at risk. Also, our survey confirmed similarly
unsatisfactory trend of smoking habits. Not only there was no
decrease of the proportion of smokers in the population studied
compared to the general population, but the number of smokers
in our cohort seemed to have even higher smoking prevalence.
There were 36% of regular smokers among men and 22% among
women in our survey, while the corresponding numbers in the

general population were 30% for men and 19% for women. This
finding does not seem to be surprising as investigators of the
EUROASPIRE studies have failed to document any significant
decreases of smoking in the cohorts of patients with established
diagnosis of coronary artery disease (9).

The SCORE algorithm is an important and useful (though
limited) tool for the stratification of CV risk. According to the
recent guidelines it is recommended to consider also additional
risk factors that can modify risk calculated by the SCORE system.
These risk modifiers comprise e.g., socioeconomic status, chronic
kidney disease, autoimmune disease, etc. Nearly one-quarter of the
examined patients had high or even very high cardiovascular risk
as assessed by the participating physicians. Given the young age
of'the cohort followed it seems likely the participating physicians-
investigators used the risk modifiers accordingly to upgrade the
risk category when indicated.

The distribution of LDL cholesterol levels in different CV risk
categories as determined by the SCORE was studied. In particu-
lar, we were interested in whether the patients achieved the LDL
cholesterol values recommended for their rate of CV risk e.g.,
3 mmol/L for low, 2.6 mmol/L for moderate risk, 1.8 mmol/L
for high risk, and 1.4 mmol/L for very high risk. The results are
shown in Figure 3.

These data indicate that the proportion of examined patients
who meet the above-mentioned target values decreases with
increasing risk. Especially in the category of very high risk, the
goal to achieve a very ambitious level of LDL cholesterol of 1.4
mmol/L is very challenging. Several reasons for this observation
might be postulated. Non-adherence to therapy, that is common
for patient treated with either lipid lowering or antihypertensive
drugs, can play a central role.

Familiar hypercholesterolemia (FH) is a serious congenital
disease characterized by high LDL cholesterol levels. Patients with
this condition present with premature clinical manifestations of
coronary artery disease (CAD) and/or other atherothrombotic vas-
cular complications. Fatal or nonfatal coronary events manifest in
more than 50% of males aged below 50 years and 30% of females
aged below 60 years in the population with FH (10). Timely diag-
nosis and subsequent treatment with statins result in a significant
reduction in mortality and morbidity in these patients (11). Thus,
early identification and intervention in FH is an approach bring-
ing the affected subjects (as well as their families) utmost benefit.

All individuals with LDL cholesterol levels exceeding 5
mmol/L might be carriers of mutations leading to the phenotype
undistinguishable from FH. Also, these patients are candidates
for early hypolipidemic, primarily statin, therapy. In this respect,
it is interesting, though perhaps not positive, that only 44% of
this subpopulation were being treated with a statin whereas 56%
were not. This situation could be theoretically even more serious
if we had more detailed information concerning statin posology.
Data indicate to a certain degree that the doses of statins might
have been insufficient in some patients.

Findings regarding analysis of family history is in accordance
with the work of Pitha et al. (12) where positive family history
and smoking were among strongest predictors of acute coronary
syndrome.

Recommendation for non-pharmacological treatment to 62%
of men and 65% of women at the end of the examination can be
surprising especially when taking into account results from the
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survey where even in the subgroup with low CVD risk 41% of pa-
tients had LDL cholesterol over 3 mmol/L. Non-pharmacological
interventions are universal and at the same time they do not have
side effects in terms of classical adverse drug reactions. They can
be considered as synonymous with a healthy lifestyle, which helps
to positively influence many diseases, not only CVD (13), so all
patients should be motivated to follow them.

Pharmacotherapy was initiated in every second participant in
the survey (53% of men and 51% of women). Analysis showed
that antihypertensive drugs, namely ACE inhibitors, beta block-
ers, calcium channel blockers, and sartans were the most com-
mon ones. Taking into account the prevalence of hypertension in
the Czech Republic (6) and the need to treat many patients with
two or three combinations of drugs, we consider this finding to
be expected. Also, the choice of antihypertensive drugs is not
surprising, all of the above-mentioned groups are among the first
line treatments.

The second most commonly prescribed group of drugs was
lipid lowering drugs, namely statins. This might be viewed as
a positive trend as there is very strong evidence documenting
positive effects on CV morbidity and mortality with statin ad-
ministration (14).

CONCLUSION

Our data show that both the prevalence and the incidence of
the main CV risk factors were high in the population studied.
The control of risk factors was also unsatisfactory, LDL choles-
terolemia showing the poorest control among all the risk factors
studied. These conclusions clearly indicate a need for continued
preventive examinations since the target population (i.e. males
aged 40 years and females aged 50 or after menopause) may
significantly benefit from them.

Our survey showed that the SCORE algorithm is an important
and useful tool for risk stratification. Like any other tool, it has
its limitations. The SCORE algorithm predicts only the risk of
fatal CV events and only over a 10-year period. However, if we
are considering preventive measures, we should also take into
account nonfatal events that may have a significant impact on
the quality of life. Moreover, the presence of just one single risk
factor substantially increases long-term of life-long cardiovascular
risk (15). For young individuals, evaluation of relative risk can
be recommended with the aim of educating these individuals.
The SCORE algorithm cannot be used universally, and it should
be further tailored for some populations. Individuals who have
a sedentary way of life; are socially deprived; or have type 1
diabetes without organ complications, low HDL cholesterol,
increased triglycerides, preclinical atherosclerosis (morphologi-
cal changes in blood vessel walls), changes in the thickness of
intima-media complex, calcifications and some other conditions
as reviewed by the guidelines shall be reclassified and their risk
category upgraded.

LDL cholesterol analysis showed that on top of the problem
of insufficient treatment, a group of patients with suspected FH
could have been identified. These patients represented more than
5% of the whole set of patients, which is a relatively large and
appreciable group with regard to the impact of FH diagnosis on
the whole subjects’ families.

Our survey showed relationship between positive family
history and the risk of the disease in a patient. Family history
assessment is the simplest yet very effective “examination” of
the genetic component of the cardiovascular risk and should be
considered when assessing the overall patient’s risk.

Absence of information regarding lifestyle belongs to the
limitation of this survey as it plays an important role in the overall
risk score.

The aim of preventive examination is to identify groups of pa-
tients at risk and to initiate individualized intervention. However,
there are limitations why individualized risk factor management
cannot be offered to the entire population. Therefore, setting an
age limit is very important for effective and cost-benefit preven-
tive measures. Our data suggest it is worthwhile to initiate general
preventive check-ups to assess CV risk in detail warranted 10
years earlier in the Czech population then recommended by the
guidelines.
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