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Introduction

Coronary heart disease (CHD) patients are currently attended by many dif-
ferent medical specialities. CHD patients must achieve the highest grade of
treatment implementation and risk factors control. The aims were to describe
differences in medical treatment of CHD according to the medical specialities.
For this purpose we conducted an observational, cross-sectional, and multi-
center study of CHD patients attended by internal medicine (IM), outpatient
clinic cardiologist (OCC), hospital cardiologist (HC), and general practition-
ers (PC). Burden of noncardiac diseases was evaluated by the Charlson index.
Joint prescription of antiplatelets, statins, beta-blockade agents and blockade
of the renin-angiotensin system by angiotensin-converting enzyme inhibitors
(ACEI) or angiotensin receptors blockers (ARB) was considered optimal medi-
cal treatment (OMT). A total of 2987 patients, mean age 67.4 (11.5) years and
71.5% males, were analyzed. Patients visited by IM physicians had slightly
higher mean age and higher prevalence of hypertension, diabetes, and non-
cardiac diseases (median Charlson index 3.0, 1.0-5.0, vs. 2.0, 1.0-4.0, of total
sample). OMT was prescribed in 25.9% (95% CI 25.6-26.2) of the patients
and was statistically more frequently carried out by HC (32.1%) and OCC
(29.0%) compared to IM (22.0%) and PC practitioners (21.5%). Multivariate
analysis showed an independent association between OMT prescription and
HC (OR 1.42; 95% CI 1.08-1.87) or OCC (OR 1.31; 95% CI 1.04-1.67); this
association remained after including the Charlson index. Noncardiac diseases
are the main clinical differences in CHD patients visited by different medi-
cal specialist although it does not explain the higher prescription of OMT by
cardiologist.

Medical management of cardiovascular diseases varies
widely between different medical specialities. Manage-

Coronary heart disease (CHD) patients are currently at-
tended by many different medical specialities, such as in-
ternal medicine (IM), primary care (PC), or cardiology
specialists [1-3]. Reduction of mortality of acute coro-
nary syndromes [4-6] has contributed to a large increase
of prevalence of patients with chronic CHD [7] in whom
risk factors control and implementation of optimal med-
ical treatment (OMT) is essential for prognosis improve-
ment [8-11].

Cardiovascular Therapeutics 27 (2009) 173-180 (© 2009 Blackwell Publishing Ltd

ment of acute coronary syndromes carried by cardiology
specialists has been proved to be more compliant with
medical guidelines and this conducted to lower mor-
tality rates [1,12]. Relevant differences have also been
described in chronic heart failure [13] although medical
management of chronic CHD has not been largely
studied. The low prescription of OMT in CHD patients
can be explained by the presence of noncardiac dis-
eases [14,15] but also by the differences in medical
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management according to different specialities
[1,3,16,17]. The TRECE (Tratamiento de la Enfer-
medad Coronaria en Espana/treatment of coronary heart
disease in Spain) registry was designed to describe risk
factors control and medical treatment of CHD patients;
the present analysis describes differences in clinical fea-
tures and medical treatments of CHD patients according

to medical speciality where they are attended.

Material and Methods
Study Design

The TRECE registry was launched by the Spanish Soci-
ety of Cardiology (working groups of hypertension, coro-
nary heart disease, and clinical cardiology) as descriptive,
cross-sectional, and multicenter study that involved prac-
titioners nationwide. Twenty hospitals were randomly se-
lected and 10 investigators were chosen: 50 cardiologists
from outpatient clinics (OCC), 30 hospital cardiologists
(HC), 20 internal medicine (IM) specialist and 100 gen-
eral practitioners (GP). Throughout the first trimester of
2006 each practitioner included 15 consecutive patients
with CHD; from these 3000 patients, 103 were excluded
for lacking of precise diagnosis of CHD, so the final sam-
ple was constituted by 2897 patients.

Although this is an observational study without any
intervention planned, the study protocol and informed
consent was supervised and approved by the investiga-
tion agency of the Spanish Society of Cardiology and the
ethics committee of the Hospital of San Juan (Alicante,
Spain). Data collection was made in paper with a unified
database designed by the study investigators.

Inclusion and Exclusion Criteria

The inclusion criteria were confirmed clinical diagnosis
of chronic stable angina, typical chest pain with posi-
tive stress test or previous diagnosis of acute coronary
syndrome, myocardial infarction, or unstable angina;
patients could have more than one inclusion criteria.
Exclusion criteria were denial of informed consent or
incapacity to assure the diagnosis of CHD.

Prevalence, Control, and Treatment
of Risk Factors

The antecedent of hypertension was registered when it
was present in medical reports; two measurements of
blood pressure were more than 140/90 mmHg or spe-
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cific medical treatment was present; hypertension con-
trol was considered when blood pressure was less than
130/80 mmHg in two consecutive measurements [18].
The antecedent of dyslipidemia was reported when it had
been previously diagnosed, confirmation of total choles-
terol more than 220 mg/dL or low-density lipoproteins
(LDL) more than 160 mg/dL or being under specific phar-
macologic treatments; serum LDL less than 70 mg/dL was
the threshold for LDL control [10]. Resting heart rate
control was accepted when less than 70 bpm was reg-
istered in the physical examination or the electrocardio-
gram of the inclusion visit [19]. Previous diagnosis of dia-
betes mellitus, active medical treatments, or two determi-
nations of fasting glucose more than 126 mg/dL were ac-
cepted, entering the antecedent of diabetes [20]. Glycated
hemoglobin was not collected by protocol, so metabolic
control of diabetes was only monitored by fasting glucose
at the threshold of less than 108 mg/dL [20].

Obesity was registered when body mass index was
more than 30 kg/m? and abdominal obesity when waist
circumference was more than 102 ¢cm in men or more
than 88 cm in women [21]. Assessment of metabolic syn-
drome was made according to ATP-III definition when
three of the five criteria were present in the same patient
[21]. Glomerular filtration rate (GFR) was assessed by
the abbreviated equation of the Modification of Diet in Re-
nal Disease Study [22]: (186 x creatinine™!!>* x age=0-20%)
(x 0.742 in women).

All medical treatments and their doses before and af-
ter the inclusion visit were registered. Optimal medi-
cal treatment of CHD patients was considered by the
joint prescription of antiplatelet agents, statins, beta-
blockade agents, and blockade of the renin-angiotensin-
aldosterone system by angiotensin-converting enzyme
inhibitors (ACEI) or angiotensin receptors blockers (ARB)
[8,10,11].

Comorbidities Assessment

Main clinical comorbidities were collected. The an-
tecedent of atrial fibrillation (AF) was only accepted
when if electrocardiogram evidence was available.
Chronic obstructive pulmonary disease (COPD) was reg-
istered if such diagnosis was present in medical reports
or if patients were under medical specific treatments. The
global analysis of comorbidities was made by the Charl-
son index [23] adapted for patients with CHD [15]; this
index included active smoking (1 point), hypertension
(1 point), stroke (2 points), diabetes mellitus (2 points),
COPD (2 points), peripheral arterial disease (2 points),
and serum creatinine more than 3 mg/dL (7 points). Ac-
cording to previous reports [15], high comorbidity was
considered when the index was >4.
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Statistical Analysis

Data management was made with statistical package
SPSS 15.0 (SPSS Inc, Chicago, IL). All variables, except
triglycerides, had normal distribution so are presented
as mean (standard deviation); mean comparisons were
made with ANOVA test and Tukey post hoc analysis.
Charlson index, a quantitative and discrete variable,
and triglycerides were presented as median (interquar-
tile range) and comparisons were analyzed by nonpara-
metrical tests. Multivariate analysis was made by logistic
regressions, adjusted by age and gender, and results were
presented as odds ratio (OR; 95% confidence intervals,
CI); categorical variables were grouped in dummies for
logistic regressions. Statistical significance was accepted
for P < 0.05.

Results

A total of 2897 CHD patients were recruited from OCC
(992; 34.2%), GP (927; 32.0%), HC (591; 20.4%), and
IM (387; 13.4%). Two-thirds of the population was in-
cluded during scheduled visits (69.7%) and the rest
from hospital admissions. Patients mean age was 67.4
(11.5) years and 71.5% were men; clinical characteristics
and prevalence of risk factors are presented in Table 1.
Patients attended by IM practitioners had slightly higher
mean age and had the higher prevalence of hyperten-

Medical Treatment Differences in Chronic Coronary Heart Disease Patients

sion and diabetes; patients attended by cardiologist had
the higher prevalence of coronary revascularization.

Clinical characteristics obtained by physical and bio-
chemical examinations were very much alike in all
patients independently of the medical speciality where
they were attended (Table 2); nevertheless, risk factor
control differences were found (Figure 1). Blood pressure
in nondiabetic patients was the best controlled risk fac-
tor although the percentage of patients with such control
were lower in IM patients. Blood pressure control in di-
abetic patients was much lower, without differences be-
tween the four groups. IM patients had the lower control
of resting heart rate and fasting glucose. Table 3 shows
the prevalence of comorbidities and values of Charlson
index; IM patients had the higher prevalence of comor-
bidities and median Charlson index.

All patients obtained improvements in guideline-
recommended treatments after the inclusion visit, except
patients attended by general practitioners who showed
a significant reduction in antiplatelet treatments, beta-
blockade agents, and statins (Table 4). It is remark-
able that 260 (9.0%; 95% CI 8.9-9.1) patients did not
received antiplatelet, beta-blockade agents, or statins
and 296 (10.2%; 95% CI 10.1-10.3) only received
one of these three treatments. OMT was prescribed
in 25.9% (95% CI 25.6-26.2) of the patients and it
was significantly more often prescribed by cardiologist

Table 1 Clinical characteristics and risk factors of patients according to medical speciality

Total Internal Hospital Outpatient General P
medicine cardiologist cardiologist practitioners
Patients 2897 387 (13.4%) 591 (20.4%) 992 (34.2%) 927 (32.0%)
Age (years) 67.4(11.5) 70.5(11.5) 66.4(12.2) 67.0(11.0) 67.3(11.3) <0.01*
Men (%) 71.5% 66.1% 72.9% 73.2% 71.2% 0.06
Years since onset of CHD 5.9 (6.0) 5.3(5.8) 45 (6.1) 6.2(6.1) 6.6 (5.7) <0.01%
Percutaneous revascularization 41.2% 34.4% 58.4% 44.5% 29.8% <0.01
Surgical revascularization 15.7% 10.3% 12.0% 22.6% 13.1% <0.01
Hypertension 68.6% 74.9% 66.2% 67.4% 68.6% 0.02
Diabetes 38.8% 44.9% 40.5% 36.5% 37.7% 0.,02
Dyslipidemia 67.4% 60.0% 62.3% 72.1% 68.6% <0.01
Active smoking 10.7% 11.8% 17.4% 10.0% 8.5% <0.01
Obesity 29.0% 30.0% 23.0% 27.5% 34.1% <0.01
Abdominal obesity 53.7% 54.0% 53.4% 51.1% 56.7% 0.16
Metabolic syndrome 50.2% 55.8% 60.6% 48.7% 44.1% <0.01
Type of CHD
Unstable angina 29.9% 21.7% 17.1% 35.1% 35.8% <0.01
Myocardial infarction 42.3% 31.5% 45.9% 45.8% 40.8% <0.01
Non-Q-wave infarction 41.2% 19.9% 25.4% 15.4% 15.3% <0.01
Stable angina 34.5% 37.0% 43.0% 36.8% 34.5% <0.01
CHD, coronary heart disease.
P-values for comparison between the four groups; except *internal medicine and the rest; égeneral practitioners and the rest.
Cardiovascular Therapeutics 27 (2009) 173-180 (©) 2009 Blackwell Publishing Ltd 175
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Table 2 Results obtained from physical and biochemical examinations

Total Internal Hospital Outpatient clinic General P
medicine cardiologist cardiologist practitioners
Systolic BP (mmHg) 132.7 (18.7) 138.1 (22.4) 130.6 (20.4) 132.9(17.4) 131.4(16.6) <0.01*
Diastolic BP (mmHg) 75.2(11.1) 75.4(13.6) 73.6(12.1) 75.8(10.3) 75.6 (9.9) <0.01**
Heart rate (bpm) 69.6 (12.6) 72.8 (14.6) 70.8 (14.6) 67.4(11.4) 69.9 (11.1) 0.01*
BMI (kg/m?) 28.4 (4.0) 28.5 (4.5) 28.0 (4.2) 28.4(3.7) 28.7 (3.9) 0.04
Abdominal waist (cm) 99.2(11.5) 98.3(12.1) 99.6 (12.0) 98.6 (11.8) 99.9(11.2) 0.06
Glycemia (mg/dL) 120.5 (44.6) 130.8 (52.3) 125.1 (49.2) 119.9 (44.9) 113.9(35.7) <0.018
Creatinine (mg/dL) 1.1(0.5) 1.20(0.8) 1.1(0.6) 1,12 (0.5) 1.07 (0.4) 0.01%
GFR (mL/min per 1.73 m?) 73.8 (25.6) 72.9 (29.5) 74.9 (27.2) 72.8 (23.5) 74.4 (24.8) 0.34
Total cholesterol (mg/dL) 187.2 (40.8) 179.0 (39.4) 186.5 (45.9) 187.4(39.2) 190.8 (39.4) 0.03¢
LDL (mgrdL) 111.3(34.9) 108.0 (35.2) 113.8 (40.4) 111.6 (33.6) 110.7 (32.5) 0.13
HDL (mg/dL) 47.1(12.9) 45.2(12.2) 42.7 (11.5) 46.3 (12.4) 51.2(13.2) <0.018
0.04f
Triglycerides (mg/dL) 130.0 120.0 135.0 130.0 122.5 0.26
(85.0-185.0) (75.0-170.0) (100.0-195.0) (90.0-200.0) (80.7-175.0)
TC/HDL 4.24(1.9) 4.24 (1.4) 4.74 (3.5) 4.30(1.3) 3.90(1.1) <0.01%
<0.017

GFR, glomerular filtration rate; LDL, low-density lipoproteins; HDL, high-density lipoproteins; TC, total cholesterol.

Data presented as mean (SD), except triglycerides that is presented as median (interquartile range)

P-values for comparisons between the four groups; except *internal medicine and the rest; **hospital cardiologist and the rest; thospital cardiologist
compared to general practitioners; finternal medicine and the rest; finternal medicine and general practitioners.

EInt. medicine B Hosp. Cardiologist B OC Cardiologist M G. Practitioners

BP <130/80 mmHg

Diabetic and BP
<130/80 mmHg

LDL<70 mg/dL
Glycemia <100 mg/dL p<0.01
Glucose<108 mg/dL in Figure 1 Risk factors control according to
diabetics medical specialities (BP, blood pressure; G.
Practitioners, general practitioners; Hosp.
p<0.01 Cardiologist, hospital cardiologist; Int. Medicine,
RHR <70 bpm . = - internal medicine; LDL, low-density lipoproteins;
I : : n n . . , OC Cardiologist, outpatient clinic cardiologist;
0% 10% 20% 30% 40% 50% 60% 70% RHR, resting hear rate).

practitioners. Multivariate analysis, adjusted by age and
gender, showed an independent association between
OMT prescription and being attended by OCC (OR 1.44;
95% CI 1.14-1.82; P = 0.003) or HC (OR 1.73; 95%
CI 1.33-2.24; P < 0.001). No association was found
between OMT prescription and IM patients (OR 0.99;
95% CI 0.71-1.39; P = 0.97). Inclusion of Charlson
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index in the multivariate analysis did not alter the
results; Charlson index >4 was associated to lower pre-
scription of OMT (OR 0.77; 95% CI 0.61-0.98; P =
0.03).

Beta-blockade agents in patients with heart failure or
COPD, blockade of
system in patients

renin—-angiotensin—aldosterone

with heart failure, and oral

Cardiovascular Therapeutics 27 (2009) 173-180 (© 2009 Blackwell Publishing Ltd
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Table 3 Comorbidities of patients according to the medical speciality where they were attended

Total Internal Hospital Outpatient clinic General P
medicine cardiologist cardiologist practitioners
Heart failure 18.6% 26.5% 15.0% 15.7% 20.6% <0.01
Atrial fibrillation 10.1% 17.1% 8.0% 7.4% 11.7% <0.01
Stroke 9.9% 13.5% 10.0% 7.8% 10.5% 0.01
Peripheral artery disease 15.2% 18.2% 15.9% 15.0% 13.6% 0.2
Chronic obstructive pulmonary disease 15.9% 20.3% 16.1% 13.4% 16.6% <0.01
GFR 30-60 (mL/min per 1.73 m?) 25.1% 27.4% 25.2% 25.3% 23.9% 0.6
GFR <30 (mL/min per 1.73 m?) 3.1% 5.8% 4.4% 3.0% 1.2% 0.01
Erectile dysfunction 16.2% 14.8% 12.7% 18.1% 16.8% 0.05
Charlson index 2.0(1.0-4.0) 3.0(1.0-5.0) 2.0(1.0-4.0) 2.0(1.0-4.0) 2.0(1.0-3.0) 0.01*
0-1 38.6% 33.0% 38.1% 40.9% 38.7% 0.1
2-3 35.4% 33.7% 34.7% 34.2% 37.7% 0.4
>4 26.0% 33.3% 27.2% 24.9% 23.6% <0.01*
GFR, glomerular filtration rate.
P-values for the comparison between the four groups; except *internal medicine compared to the rest.
Table 4 Medical treatment of patients before and after the inclusion visit according to the speciality where they were attended
Total Internal Hospital Outpatient clinic General P
medicine cardiologist cardiologist practitioners P
Antiplatelet before 80.7% 71.4% 70.8% 89.0% 82.1% <0.01
Antiplatelet after 83.4% 85.8% 94.4% 87.9% 70.6% <0.01
Beta-blockade before 58.2% 47.8% 50.9% 66.9% 57.7% <0.01
Beta-blockade after 64.7% 62.8% 74.5% 70.7% 50.9% <0.01
Statins before 68.3% 57.6% 58.5% 75.3% 71.6% <0.01
Statins after 74.4% 74.7% 79.5% 81.3% 63.6% <0.01
ACEI before 48.2% 47.3% 45.2% 47.8% 51.0% 0.20
ACEI after 55.5% 56.2% 58.1% 55.7% 52.8% 0.31
ARB before 20.5% 23.9% 15.3% 17.9% 25.6% <0.01
ARB after 26.0% 29.1% 21.6% 21.2% 26.0% 0.01
Nitrates before 40.0% 37.7% 38.2% 41.3% 38.7% 0.10
Nitrates after 41.8% 53.5% 46.9% 43.6% 31.7% <0.01
OMT before 27.0% 20.0% 23.2% 30.1% 29.1% <0.01
OMT after 25.6% 22.0% 32.1% 27.0% 21.5% <0.01

ACEI, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; OMT, optimal medical treatment.

P-values for comparisons between the four groups.

anticoagulation in patients with AF was statisti-
cally higher in patients attended by the cardiologist

(Figure 2).

Discussion

The results of the TRECE registry demonstrate that CHD
patients currently attended by different medical speciali-
ties are clinically similar although IM patients have higher
prevalence of noncardiac comorbidities; control of risk
factors is very low and even though prescription of OMT
is scarce, it is more frequently carried out by the cardi-
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ologist, independently of such comorbidities. The sample
of patients recruited by the TRECE registry is very much
alike to previous reports [2,3,8,16,17,24,25] and reflects
mainly the daily practice of CHD: males over 65 years
with various risk factors and the antecedent of myocar-
dial infarction 5 years before.

Regarding risk factors, the prevalence of obesity and
smoking seems to be the most remarkable, in con-
cordance to the results of the EUROASPIRE registry
[25]. Obesity has been identified as an independent
cardiovascular risk factor [26] and the physiologic basis
of other risk factors such as hypertension, diabetes, low
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B Int. Medicine B Hosp. Cardiologist @ 0.C. Cardiologist 0 G. Practitioners
90% - p=<0.01 p=0.03 p=<0.01 p=<0.01
80,8%
80% -
72.7% 716%

T

BB and Heart failure ACEI or ARB and Heart
failure

BB in COPD

high-density lipoproteins (HDL) or the co-called
metabolic syndrome [27]. In our sample of consec-
utive and nonselected patients with chronic CHD, more
than half patients had abdominal obesity what could
reflect the low conception of obesity as a risk factor. By
other way, data showing 10.7% of active smokers are
alarming. Large international registries [24,25] and trials
on chronic CHD patients [11,28] agree in the fact that
more than 10% of patients are current smokers. Despite
being a low percentage of patients, the large impact on
cardiovascular prognosis of smoking cessation on CHD
patients makes it a first-line objective [10,29].

Despite the well-proven evidence that OMT improves
the prognosis of CHD patients [8,9,11], its prescription
is still low [5,8,24]. The explanation for such discourag-
ing data can be due to many reasons such as poor ex-
perience in drugs management [2], low knowledge of
guidelines recommendations [16,17], government health
policies, or time limitations [3]. Our results show that
cardiology patients received more frequently guideline-
recommended treatments, as ACEI or ARB in heart fail-
ure patients or oral anticoagulation in patient with AF.
Even more, prescription of beta-blockade agents in pa-
tients with COPD was higher if patients were attended
by the cardiologist. These data reflect daily practice and
may support initiatives to improve medical treatment and
risk-factor control by all medical practitioners currently
involved in CHD management.

IM patients had a slightly higher mean age and higher
prevalence of comorbidities. Previous data from Medi-
care patients showed that attention by cardiologist, com-
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Oral anticoagulation

Figure 2 Prescription of
guideline-recommended treatments in specific
groups of patients (ACEI,
angiotensin-converting enzyme inhibitors; AF,
atrial fibrillation; ARB, angiotensin receptor
blockers; BB, beta-blockade agents; COPD,
chronic obstructive pulmonary disease; G
.Practitioners, general practitioners; Hosp.
Cardiologist, hospital cardiologist; Int.
Medicine, internal medicine; OC Cardiologist,
outpatient clinic cardiologist).

and AF

pared to other specialities, during an acute coronary syn-
drome was associated to higher prescription of aspirin
and thrombolytic agents, and significantly lower 1-year
mortality rate [12]. More recently, the CRUSADE reg-
istry demonstrated that patients attended by cardiologist
received more frequently guideline-recommended medi-
cal treatments and coronary revascularization procedures
in the setting of acute coronary syndromes and had lower
mortality [1]. In addition, data from a large Canadian reg-
istry have shown that attention by cardiologist was in-
dependently associated to higher rate of filling discharge
prescriptions [30]. The presence of noncardiac patholo-
gies has been argued to explain differences in medi-
cal treatments of CHD patients. Noncardiac comorbidities
impair significantly the prognosis of CHD patients, and
their assessment by the Charlson index can easily iden-
tify a subset of high-risk patients [15]. Noncardiac co-
morbidities were the most relevant differences between
patients of our simple, and the high-comorbidity category
was identified as an independent predictor of lower OMT
prescription; nevertheless, comorbidities did not explain
the lower prescription of OMT carried out by noncardiol-
ogist practitioners.

The main limitation of the TRECE registry seems to
be that patients were not included from other medical
specialities that also attend CHD patients, such as neu-
rology, endocrinology, or vascular surgery specialist. The
investigators committee designed the registry in order to
describe the clinical reality of CHD patients so decided
to include patients in whom the influence of CHD di-
agnosis was maximum. OMT was assessed according to

Cardiovascular Therapeutics 27 (2009) 173-180 (© 2009 Blackwell Publishing Ltd
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the sum of the four medications included in guidelines
recommendations [10] and this has several limitations to
reflect the best treatment because it does include the op-
timal doses of each drug, interactions, contraindications,
or considerations of special population; nevertheless, this
method has been widely used previously [2,3,8,9] and,
at least, reflects prescription of guideline-recommended
treatments. Our results showed that noncardiac comor-
bidity is highly prevalent and determinates medical man-
agement and this probably reflects that the sample is not
extremely selected. For being a multicenter study, a cen-
tral laboratory was not used and this can cause alterations
in lipid determinations.

So in conclusion, risk-factor control and prescription
of OMT to CHD patients are low; current CHD patients
are older and have more comorbidities and received
less frequently OMT compared to patients attended by
cardiologist, but these clinical features do not explain
prescription differences. Encouraging permanent training
programs and creation of multidisciplinary teams for car-
diovascular patients’ management seem necessary strate-
gies to improve current status of CHD patients care.
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