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Background and objective: Evaluation of patient characteristics and the patterns of diagnostic therapeutic prac-
tices of acute coronary syndromes (ACS) in Turkey.
Methods: A total of 3695 ACS patients (mean age: 60 ± 12 years, 73% males) were included in this prospective,
multicenter, non-interventional registry.
Results: ST-segment elevation and non-ST segment elevation myocardial infarction (NSTEMI) were identified in
57% and 43% of patients, respectively. In 65% of cases admission was directly to the index hospital. Ambulance
transport was higher in rural sites comparing to urban areas (53.4 vs. 38.4%, p b 0.001).
Admission to a hospital within the first 2 h of symptom onset was 42% while after 12 h was 24%. Spontaneous
anginal relief (44%) was the leading cause of late hospital admission. Fibrinolytic treatment was administered
in 23% of the patients. The most common in-hospital interventions were coronary angiography for NSTEMI
(18%), primary percutaneous transluminal coronary angioplasty for STEMI (17.5%) and coronary angiography
after lytic therapy (12.1%).
Conclusions: In a representative sampling for Turkish population five years ago, this registry of ACS revealed the
predominancy of male gender, urban settlement, and presentation with STEMI. The delay between onset of
symptoms and hospital admission was more prominent in rural sites, among females and in NSTEMI patients
when compared to urban areas, males and STEMI patients.

© 2017 The Society of Cardiovascular Academy. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords:
Acute coronary syndrome
Patient profile
Practice patterns
STEMI
NSTEMI
Hospital admission

Disclosure statement: The authors have no financial support or con-
flicts of interest to disclose.

Introduction

Acute coronary syndrome (ACS) represents a broader clinical spec-
trum ranging from unstable angina (UA) to non-ST segment elevation,
as well as ST segment elevation, or even myocardial infarction
(STEMI-NSTEMI) with heterogeneity in diagnosis, while treatments,
and prognoses stand at the different ends of this spectrum.1–3 In this re-
spect, aiming to reduce both the cardiovascular morbidity and mortali-
ty, as well as improving the quality of life; the current management of
ACS is based on a combination of invasive revascularization strategies
and pharmacologic treatments. According to current guidelines the

earlier the patient receives treatment, revascularization in specific, the
greater the survival benefit with less damage via lesser likelihood of
heart failure as a late outcome.4,5

In the frame of EUROASPIRE-European Action on Secondary and Pri-
mary Prevention by Intervention to Reduce Events I, II and III, the Euro-
pean Society of Cardiology (ESC) has carried out three consequent
surveys on leading characteristics lifestyles, risk factor management
and the drug therapies in patients with coronary heart disease
(CHD).6–8 The comparison of the results between EUROASPIRE I and
EUROASPIRE II with nine participating countries were examined,
whereas the condition was described as a ‘collective failure of medical
practice’. Increasing adversive lifestyle trends, smoking, obesity, and
no improvement in blood pressuremanagementwere noted as the con-
tributing factors in these studies.9

Besides, On the other handhigh incidence of atherosclerotic vascular
diseases (5/100 person-years) in Turkey is notable despite the predom-
inance of younger population as reported in TEKHARF, THS, TURDEP,
PATENT and TURKSAHA studies, which further revealed substantial
data on the association between risk factors and the increased incidence
of ACS in Turkish population.10–16
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However, there have been great progresses in the field of acute and
chronic care of coronary heart diseases and evidence-based ACS treat-
ment strategies, yet still a vast gap in clinical practice does exist.17

In addition, former registry studies on ACSs in Turkey were based
mainly on localized data. Predominant inclusion of highly specialized
cardiovascular centers was less likely to represent the ACS patient pop-
ulation in Turkey. The present national real-life registry was designed to
evaluate current data on sociodemographic profile and presentation
characteristics of patients aswell as the diagnostic and practice patterns
in the management of ACS across the country.

Methods

Study population

This large scale prospective, multicenter, observational registry
study aimed to evaluate baseline sociodemographic and clinical charac-
teristics of patients presenting with ACS (STEMI, NSTEMI, UA) while
depicting the current management practices of ACS in Turkey.

Participating healthcare centerswere selected by the Project Adviso-
ry Board of the study based on the number of hospital beds across the
country in relation to the hospital type (university/state/private) and
distribution of specialists (cardiology/internal medicine) in each geo-
graphical region. Accordingly, a total of 383 physicians located in 6 geo-
graphic regions enrolled patients between January 2007 and August
2010. Patients admitted to a hospital with a presumptive diagnosis of
ACS and consented to participate in this study were included.

Written informed consents were collected from each subject follow-
ing detailed explanations of the protocol of the study which was con-
ducted in accordance with the ethical principles stated in the
“Declaration of Helsinki” and approved by the ethics committee and
the Ministry of Health.

Data collection

During the hospital stay, patient demographics, medical history,
concomitant medical conditions, clinical and laboratory data including
electrocardiography (ECG) evaluation, cardiac symptoms, levels of cre-
atine kinase-MB (CK-MB), troponin, biochemical and hematological pa-
rameters on admission and follow-up evaluations were recorded.
Duration from symptom onset to hospital admission, reasons for de-
layed admission; pharmacological interventions (including fibrinolytic
therapy, aspirin, clopidogrel, heparins, ACEIs, ARBs, calcium channel
blockers, beta-blockers, and statins) during hospitalization and at the
time of hospital discharge; coronary angiography, percutaneous coro-
nary intervention (PCI), and coronary artery bypass grafting (CABG)
were recorded for each patient.

Statistical analysis

Patient sampling method was based on geographic distribution of
population variations and available beds for ACS patients on the basis
of number of available intensive care units (ICU) and post ICU beds for
ACS patients at each geographic region. Sampling stratifications were
made to 6 geographical regions.

The patient sample size estimation was based on the number of ACS
occurring each year since 1998 according toMinistry of Health of Turkey
statistics as a “time-series analysis” for ACS including all discharged pa-
tients and deaths. Enrolling a minimum of 3650 patients across 6 geo-
graphic regions of Turkey was estimated to be sufficient to determine
specific knowledge ratio of 5% based on a power of 80% at a type I
error of 0.05.

Statistical analysis was performed by Stata software package (ver-
sion 10.0, Texas, USA). Data were summarized by using descriptive sta-
tistics (mean, standard deviation, ratio, 95% confidence interval where
appropriate). Since this was a non-interventional trial, only available

data were included in the analysis; however, number of missing data
is not mentioned unless it is higher than 10% of the patients. Chi-square
test was used comparisons of categorical data and t-test for continuous
variables. All testswere two-sided andp b 0.05was considered as statis-
tically significant.

Results

A total of 3695 (mean age: 60 ± 12 years, 73%males) patients were
included in the study. Females were significantly older (mean age 59 ±
12 years formales and 67±11 years for females; p b 0.001). Settlement
was predominantly urban (77%). The Body Mass Index was 27.5 ±
4.09 kg/m2 while mean height, weight and waist circumference
were 171 ± 6 cm (n = 1704), 79 ± 12 kg (n = 1772) and 100 ±
13 cm (n = 638) in males; and 159 ± 6 cm (n = 489), 74 ± 13 kg
(n = 528) and 102 ± 15 cm (n = 226) in females, respectively.
Waist circumference was ≥88 cm in 83% of females.

High blood pressure at hospital presentation (SBP ≥ 140mmHg and
DBP ≥ 90 mm Hg) was identified in 23% of the overall population and
more commonly among females (26 vs. 22%, p b 0.001). Baseline demo-
graphics are presented in Table 1. Current smokers composed 69%of the
study population. Family history of coronary artery disease was evident
in 34%; and hypertension was the most common concomitant disease
(48%) (Table 1).

Hospital admission

In 65% of cases admission was directly to the index hospital. As ex-
pected, referred cases were more prevalent in rural areas when com-
pared to urban settlement (50% vs 30%, p b 0.001). Referral from the
index hospital to another hospital was also more prevalent in rural
areas (16 vs. 12%, p b 0.01) Transportation by an ambulance was more
frequent for patients living in rural areas (53 vs. 38%, p b 0.001)
(Table 2). Requirement for an invasive intervention was the most
common reason (83.7%) for referral to another hospital (Table 2).

Chest pain (93%) was the most commonly identified symptom at
hospital admission. The presentation of patients was STEMI in 57%
(mean age: 59 ± 10 years) and NSTEMI in 43% (mean age: 63 ±

Table 1
Vital signs and medical history at hospital admission.

Male Female Overall

Vital signs Mean (±SD)
Systolic blood pressure (mm Hg) 129.3

(25.5)
134.9
(28.1)⁎⁎

130.8
(26.3)

Diastolic blood pressure (mm Hg) 78.3 (14.9) 78.8 (16.4) 78.4 (15.3)
Pulse (beat/min) 79.5 (16.8) 82.5 (17.4)⁎⁎ 80.3 (17.0)
SBP ≥ 140 and DBP ≥ 90 mm Hg n (%)

555 (21.6) 236 (25.6)⁎ 791 (22.6)
Smoking status

Ex-smoker 621 (30.9) 59 (38.3) 680 (31.4)
Current smoker 1388 (69.1) 95 (61.7) 1483 (68.6)
Total 2009 (73.9) 154 (15.8)⁎⁎ 2163 (58.5)

Family history of coronary disease 923 (34.0) 321 (32.8) 1244 (33.7)
Concomitant diseases

Hypertension 1080 (39.8) 677 (69.2)⁎⁎ 1757 (47.6)
Hyperlipidemia 781 (28.7) 377 (38.6)⁎⁎ 1158 (31.3)
Diabetes mellitus 549 (20.2) 384 (39.3)⁎⁎ 933 (25.3)

Past history of
Myocardial infarction 550 (20.2) 164 (16.8)⁎ 714 (19.3)
Heart failure 321 (11.8) 166 (17.0)⁎⁎ 487 (13.2)
Transient ischemic attack 67 (2.5) 41 (4.2)⁎ 108 (2.9)
Stroke 92 (3.4) 56 (5.7)⁎ 148 (4.0)
Peripheral artery disease 64 (2.4) 14 (1.4) 78 (2.1)
Coronary artery bypass graft 175 (6.4) 45 (4.6) 220 (6.0)
Percutaneous coronary
intervention

323 (11.9) 89 (9.1) 412 (11.2)

Stable angina pectoris 680 (25.0) 300 (30.7)⁎⁎ 980 (26.5)

⁎ p b 0.01; compared to males.
⁎⁎ p b 0.001; compared to males.
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11 years) of the patients. Half of the patients were in New York Heart
Association Class I (59%) and Canadian Cardiovascular Society Class II
(55%); most of them were in sinus rhythm (96%) and Killip status was
Class I (82%) (Table 3).

Mean duration of symptoms was 136 (±503) min in the overall
population and there was no significant difference with respect to gen-
der, settlement (Table 4) and the diagnosis (mean 152 (508) min in
STEMI vs. 115 (496) min in NSTEMI.

Data concerning the duration between symptom onset and hospital
admission in the overall population with respect to gender, settlement
location and the diagnosis are summarized in Fig. 1. Figs. 2 and 3
show the detailed evaluation of the delay in hospital admission. The
major reason for the delay in hospital admission was waiting for spon-
taneous relief (45%) (Table 4).

Hospitalization

Time from hospital admission to hospitalization was found to be
mean 2.0 ± 5 h. Majority of the patients were hospitalized to the coro-
nary intensive care unit (ICU) (98%) with a mean length of overall hos-
pitalization for 5 ± 3 days (Table 5). In-hospital mortality was 3% (107
cases) in the overall population. In-hospital mortality within the first
24 h was significantly higher in STEMI patients (42 vs. 21%, p b 0.05)
while mortality after 24 h was more common among NSTEMI patients
(79 vs. 58%, p b 0.05) (Table 5). Sudden cardiac death/ventricular fibril-
lation (VF) (32%) and heart failure (30%) were the most common rea-
sons for in-hospital mortality (Table 5). Change in levels of CK-MB and
troponin I/T during hospital stay are shown in Table 6.

Fibrinolytic treatment, primary PCI and rescue PCI were all deter-
mined to be performed more frequently in earlier hospital admissions
(Fig. 4). Overall 39.3% (n = 826) of STEMI patients and 3.5% (n = 55)
of NSTEMI patients received in-hospital fibrinolytic therapy (Table 7).
Coronary angiography was performed in 18% of NSTEMI patients,
12.1% of post-lytic patients and primary PCI in 17.5% of STEMI patients
(Table 7).

Representing thefirst large scale attempt to describe thepatient pro-
file, presentation characteristics and the diagnostic and practice pat-
terns in ACS across Turkey, the present national registry revealed
predominancy of male gender (73.5%), age of 51 to 70 years (55.4%),
urban location (76.6%) and STEMI (56.9%) among ACS patients.

Besides, females were associated with older age, higher incidence of
concomitant diseases and the increased likelihood of NSTEMI diagnosis

Table 2
Hospital admission in ACS patients with respect to location of residence.

Location of residence Overall

Urban
(n = 2802)

Rural
(n = 858)

Admission type n (%)
Referred 854 (30.5) 430 (50.1)⁎⁎ 1.293 (35.0)
Direct 1.948 (69.5) 428 (49.9)⁎⁎ 2.402 (65.0)

Transport vehicle
Ambulance 867 (38.4) 386 (53.4)⁎⁎ 1.261 (42.1)
Private transportation 1.389 (61.6) 337 (46.6)⁎⁎ 1.736 (57.9)

Referral to another hospital
Overall 330 (11.8) 142 (15.9)⁎ 472 (12.8)
Reason for referral

Cardiogenic shock 10 (3.0) 3 (2.1) 13 (2.8)
Invasive intervention 285 (86.4) 110 (77.5) 395 (83.7)
Pericarditis – 2 (1.4) 2 (0.4)
Cerebrovascular accident – 1 (0.7) 1 (0.2)
Conduction disordersa 8 (2.4) 7 (4.9) 15 (3.3)
Post-myocardial infarction angina 15 (4.6) 11 (7.8) 26 (5.5)
Other 42 (12.7) 13 (9.2) 55 (11.7)

a Includes ventricular tachycardia/fibrillation, atrioventricular block, rhythm disorder
and atrial fibrillation.
⁎ p b 0.01; compared to urban location.
⁎⁎ p b 0.001; compared to urban location.

Table 3
Symptoms and cardiological status at hospital admission.

Male (n = 2717) Female (n = 978) Overall

Symptoms at hospital admission n (%)
Chest pain (angina) 2560 (94.2) 911 (93.2) 3471 (93.4)
Dyspnea 546 (20.1) 263 (26.9) 809 (21.9)
Syncope 87 (3.2) 45 (4.6) 132 (3.6)
Sweating 914 (33.6) 280 (28.6) 1194 (32.3)
Palpitation 271 (10.0) 160 (16.4) 431 (11.7)
Nausea/vomiting 514 (18.9) 229 (23.4) 743 (20.1)
At admission or in-hospital sudden death 14 (0.5) 2 (0.2) 16 (0.4)
Other 235 (8.7) 106 (10.8) 341 (9.2)

Type of ACS
STEMI 1656 (61.0) 446 (45.6) 2102 (56.9)
NSTEMI 1061 (39.1) 532 (54.4) 1593 (43.1)
Rhythm disorder
Sinus rhythm 2613 (96.2) 904 (92.4) 3517 (95.2)
Atrial fibrillation 68 (2.5) 60 (6.1) 128 (3.5)
Other 70 (2.6) 37 (3.8) 107 (2.9)

New York Heart Association class
1 203 (63.2) 86 (51.8) 289 (59.3)
2 84 (26.2) 54 (32.5) 138 (28.3)
3 31 (9.7) 25 (15.1) 56 (11.5)
4 3 (0.9) 1 (0.6) 4 (0.8)

Canadian Cardiovascular Society class
I 204 (30.0) 78 (26.0) 282 (28.8)
II 372 (54.7) 168 (56.0) 540 (55.1)
III 79 (11.6) 49 (16.3) 128 (13.1)
IV 25 (3.7) 5 (1.7) 30 (3.1)

Killip status
I 1.529 (84.3) 472 (75.0) 2.001 (81.9)
II 202 (11.1) 120 (19.1) 322 (13.2)
III 63 (3.5) 30 (4.8) 93 (3.8)
IV 20 (1.1) 7 (1.1) 27 (1.1)
Unknown 903 349 1.252
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compared tomales. The delay between onset of symptoms and hospital
admissionwasmore prominent in rural locations, among females and in
NSTEMI patients when compared to urban location, males and STEMI
patients.

In this respect, patient profile determined in our national registry is
in line with the results of EUROASPIRE III8 concerning the lifestyle, risk
factors and use of cardioprotective drug therapies in coronary patients
from 22 European countries which indicates the population sample to
include 27.4% (3821) women with overall the mean (SD) age of 61.910

years as well as results of the Turkey arm of EUROASPIRE III survey16

that indicated 23.8% of the population was composed to females. Like-
wise our finding of 21.1% of the study population was composed of pa-
tients that were younger than 50 years of age seems compatible with
the higher rates of young patientswithMI (b50 years, 20% vs. 12.7%) re-
ported in Turkey arm of EUROASPIRE III study16 as well as the consis-
tently reported unexpectedly high incidence of atherosclerotic
vascular diseases (5/100 person-years)10 in Turkey in TEKHARF,11

THS,12 TURDEP,13 PATENT14 and TURKSAHA15 studies despite having
much younger population than in other European countries.16

Indeed, the most important differences specific to Turkey compared
to other countries included in EUROASPIRE III studywere reported to be
higher rates of young patients with MI (b50 years, 20% vs. 12.7%), per-
sistence in smoking (23.1% vs. 17.2%), immobility, low HDL-cholesterol
(50.2% vs. 36.7%), insufficient follow-up by physicians after the index

event (12% vs. 2.2%-except Turkey), and the insufficient patient
education.16

According to our findings, female gender seems to associate with
older age (66.6 vs. 58.9 years), higher incidence of concomitant diseases
including hypertension (69.2 vs. 39.8%), hyperlipidemia (38.6 vs. 28.7%)
and diabetes mellitus (39.3 vs. 20.2%) as well as increased diagnosis of
NSTEMI (54.4 vs. 39.1%) in comparison to males.

A number of sociodemographic, clinical, social and proximal factors
have been associated with pre-hospital delay that includes the time re-
quired to recognise the presence of abnormal symptoms, attribute the
symptoms to a condition requiring medical attention, to decide to
seek care, arrange transportation, and travel to the hospital.18,19

Accordingly, admission within the first 2 h of symptom onset
(42.5%) was more common for males and urban location, while admis-
sion after ≥12 h of symptom onset was more common in females, rural
location and NSTEMI diagnosis in our study population.

In relation identification of “waiting for symptoms to go away on its
own” in almost half of our patients as the reason for the delay, patients
who attributed symptoms to a heart attack rather than some other
cause were reported to be more likely to have short decision times in
the literature.26

Therefore, besides the failure in attribution of symptoms to a heart
attack by half of our patients, arrival of almost 60% of them to the hospi-
tal with the use of private cars rather than ambulance seems notable re-
garding the critical role of making initial contact with the EMS in
promoting short pre-hospital delays.26 Hence, our findings seem to
highlight the need for improved education of the general public on the

Table 4
Duration of symptoms and reasons for the delay in hospital admission.

Overall Location of residence Gender

Urban (n = 2802) Rural (n = 858) Female (n = 978) Male (n = 2717)

Duration of symptoms (min) Mean (SD) 136.0 (503) 136.7 (557) 136.9 (279) 153.5 (675) 129.6 (423)
n(%)

Waiting for spontaneous relief 563 (44.7) 410 (45.9) 147 (41.1) 185 (47.6) 378 (43.6)
Ignored 186 (14.8) 136 (15.2) 48 (13.4) 47 (12.1) 139 (16.0)
Transport difficulties 141 (11.2) 61 (6.8) 80 (22.4) 48 (12.3) 93 (10.7)
It was thought to be gastric pain 133 (10.6) 105 (11.8) 27 (7.5) 34 (8.7) 99 (11.4)
It was thought to be muscle pain 94 (7.5) 80 (9.0) 14 (3.9) 37 (9.5) 57 (6.6)
Low socioeconomic status 78 (6.2) 36 (4.0) 42 (11.7) 32 (8.2) 46 (5.3)
Living alone 37 (2.9) 20 (2.2) 16 (4.5) 20 (5.1) 17 (2.0)
Other 111 (8.8) 72 (8.1) 38 (10.6) 38 (9.8) 73 (8.4)

Fig. 1. Time between symptom onset and hospital admission in the overall population
with respect to, gender, location of residence and the diagnosis.

Fig. 2. Time between symptom onset and hospital admission in STEMI and NSTEMI
patients with respect gender.
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importance of seeking for medical attention early after the onset of
acute ischemic symptoms.

Alike to short decision times for patients who had an STEMI rather
than NSTEMI reported in the literature,18 our data showed that patients
with STEMI, who are the most likely to benefit from coronary reperfu-
sion strategies, presented to hospital earlier than patients with NSTEMI.
Accordingly, our findings revealed that lytic treatment and primary PCI
was possible in half of the patients admitting within the first 2 h of
symptom onset while rescue PCI was the leading intervention in one
third of patients admitting after ≥12 h of symptom onset. In this regard,
delayed admission and contraindications were identified as the reasons
for lower prescription rates for fibrinolytic treatment (23.0%) in our
study population when compared to ENACT20 and GRACE21 studies.

Patients treated with early invasive management were more likely
to be treated with medications and interventions recommended by
the ACC/AHA guidelines and had a lower risk of inhospital mortality
after adjusting for differences in clinical characteristics and after com-
paring propensity-matched pairs.22 Hence, pronounced use of ASA
(93.6%), ACE inhibitors (71.6%) and statins (72.7%) in our patients
seem to be in linewith the drug classes recommended in the Joint Euro-
pean Societies' guidelines for CVD prevention including aspirin or other
platelet-modifying drugs in all patients except those who are aspirin in-
tolerant, beta-blockers in those after MI, ACE inhibitors/angiotensin re-
ceptor blockers in those with impaired left ventricular function, lipid-
lowering drugs (statins) in all patients and anticoagulants in those at
risk of systemic embolization.8,23

While PCI was performed more commonly than ENACT20 but com-
parably lesser than GRACE24 studies, giving the fact that 13% of our pa-
tients have been transferred to other hospitals mainly for the need of
invasive intervention (90.0%). While no follow-up data were available
for these patients, it is fair to assume that an additional 11% of TURKAKS
study population to undergo PCI.

Accordingly, our findings related to identification of left bundle
branch block (LBBB) in 4.3% of patients with NSTEMI is in line with a
past report indicating that a substantial proportion of patients diag-
nosed with NSTEMI had core LBBB or clinically significant ST-segment
deviation on admission ECG that was not recognized in actual clinical
practice.25

Fig. 3. Time between symptom onset and hospital admission in STEMI and NSTEMI
patients with respect location of residence.

Table 5
Hospitalization and mortality related findings with respect to diagnosis of STEMI or
NSTEMI.

STEMI NSTEMI

Hospitalization unit N n (%) N n (%)
Coronary ICU 2057 2018

(98.1)
1537 1388

(90.3)
Regular ward 39 (1.9) 149 (9.7)

Length of hospitalization (day) Mean (SD) Mean (SD)
Coronary ICU 1839 3.0 (2.0) 1206 2.8 (2.0)⁎

Regular ward 1313 3.0 (2.0) 968 3.1 (2.3)
Overall hospital stay 1889 5.0 (2.9) 1390 4.6 (2.9)⁎⁎

In-hospital mortality n (%) n (%)
First 24 h 33 (42.3) 6 (20.7)⁎

After 24 h 45 (57.7) 23 (79.3)⁎

Reasons for mortality
Sudden cardiac death/ventricular
fibrillation

20 (22.7) 14 (48.3)⁎

Pump failure 26 (29.5) 6 (20.7)
Atrioventricular block 9 (10.2) –
Cerebrovascular accident 5 (5.7) –
Other ** 28 (31.9) 9 (31.0)

*p b 0.05 and **p b 0.001 compared to STEMI
**Other reasons for death n

Acute/chronic renal insufficiency 4
Aspiration pneumonia 3
Intracranial bleeding 3
Papillary rupture/other ruptures 2
Re-infarct 8
CABG related complications 8
Gastrointestinal bleeding 4
Not recorded 5

Table 6
Creatinine kinase-myocardial band (CK-MB) and troponin I/T levels in consecutive mea-
surements in the overall study population during their hospital stay.

N Mean (±SD) N Mean (±SD)

CK-MB (IU/L) CK-MB (ng/L)

1st measurement 2085 65.0 (114.9) 1009 44.7 (137.2)
2nd measurement 1749 136.2 (557.7)⁎⁎ 773 102.9 (298.9)⁎⁎

3rd measurement 1235 95.8 (369.8)⁎⁎,+ 454 78.9 (176.4)⁎

Troponin I (ng/mL) Troponin T (μg/L)
1st measurement 2636 8.5 (27.6) 143 7.0 (31.7)
2nd measurement 1976 22.6 (60.0)⁎⁎ 111 11.3 (21.7)
3rd measurement 1139 23.2 (50.8)⁎⁎ 69 9.4 (23.4)⁎

⁎ p b 0.05; compared to first measurement.
⁎⁎ p b 0.001; compared to first measurement.
+ p b 0.05; compared to second measurement.

Fig. 4. Type of treatment (lytic drugs, primary or rescue percutaneous coronary
intervention (PCI)) according to admission time after the onset of symptoms.
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A complete LBBB in the setting of ischemic chest pain that is presum-
ably new has been recommended to be managed as STEMI and consid-
ered also as an indication for thrombolytic therapy.33 Therefore
identification of fibrinolytic treatment in 1.2% of patients diagnosed
with NSTEMI in our study population may be associated with the ad-
ministration of lytic treatment for this group of patients with LBBB or
change of clinical picture from NSTEMI to STEMI in some patients. This
underscores the urgent need formore accurate categorization of ACS ac-
cording to current practice guidelines tomaximize delivery of potential-
ly life-saving reperfusion therapy to all eligible patients.25

Given the fact that high prevalence of low HDL-cholesterol levels
specific to our country,16 our findings related to significant reduction
in total cholesterol (mg/dL; p b 0.001) and LDL (mg/dL; p b 0.001)
from admission to discharge in the overall population seem to indicate
appropriate prescribing of cardioprotective medications through the
study period in our population.

In this regard, reduction in prescription of stains from 57.0% at ad-
mission to 21.0% at discharge while increase in prescription of other
lipid lowering drugs from 5.0% at admission to 33.0% at discharge in
our study population seem reasonable considering significant improve-
ment in cholesterol levels at discharge in our study as well as compati-
ble with the achievement of recommended total and LDL cholesterol
goals in 67.1% of patients included in the Turkey arm of EUROASPIRE
III study.16

The biochemical identification of myocardial injury has long been
used as a diagnostic aid in ACS patients with serum markers providing
vital information regarding diagnosis and prognosis.26 In this regard,
the significant reduction in CK-MB and troponin I/T levels during con-
secutive measurements in our study population with more predomi-
nant improvement in STEMI group than NSTEMI group seems to be in
line with the statement that although the presence of troponin in a pa-
tient with NSTEMI has been considered as an indicator of increased risk

of an adverse outcome suggesting the need for aggressive antithrom-
botic management, the same aggressive anti-thrombotic treatment
should also be applied in the absence of a positive serum troponin
with other high-risk features like ST-segment shift.27

Despite the fact that the incidence of NSTEMI is known to be high
and it is the principal cause of admission among patients with ischemic
heart disease,28 our results revealed the diagnosis of STEMI in 57.0% vs.
NSTEMI in 43.0% of Turkish population composed of ACS patients. This
seems to indicate the importance of continuing education of practicing
physicians to the significance of troponin elevation and to the new
AMI definition with a substantial influence on their triage practices,29

since the introduction of troponin, the new AMI definition and the re-
vised NSTE ACS guidelines was reported to lead to the identification of
a much larger population as high risk with a substantial increase in
the overall number of patients admitted with NSTE.29

Of 107 cases (2.9%) with in-hospital mortality in the overall popula-
tion, STEMI was associated with mortalities within the first 24 h of ad-
mission and due to pump failure were more common among patients
with STEMI whereasmortalities after 24 h of admission and due to sud-
den cardiac death/VF were more common in patients with NSTEMI. Ac-
cordingly, being higher for STEMI than NSTEMI patients, overall
mortality rates were reported to be 3.7% in Euro Heart Survey,30 4.5%
in theGRACE registry31 and 7.4% in the BLITZ survey.32While the overall
mortality rate in our population is lesser than these reports, it has to be
kept in mind that since the outcome of the patients that were trans-
ferred to other hospitals was not available for TURKAKS, the death
rate might possibly have been underrated.

TURKAKS Study provides the first large scale data on hospital man-
agement of acute coronary syndromes in Turkey based on real-life prac-
tice from a mixture of academic and non-academic institutions. It has
generated valuable data on the reasons of delays in hospital admission
of ACS patients and made us consider the need for increased awareness
in the society. Moreover, it is reassuring that in general, the TURKAKS
findings are consistent with other international data, wherever such
data are available.

Concluding remarks

As a result, this national registry conducted as a first large scale at-
tempt to describe the patient profile, presentation characteristics and
the diagnostic and practice patterns in ACS in a representative sampling
for Turkish population revealed predominancy of male gender (73.5%),
age of 51 to 70 years (55.4%), urban location (76.6%) and STEMI type of
ACS (56.9%). Besides, females were associatedwith older age, higher in-
cidence of concomitant diseases and the increased likelihood of NSTEMI
diagnosis compared to males. The delay between onset of symptoms
and hospital admission was more prominent in rural locations, among
females and in NSTEMI patients when compared to urban location,
males and STEMI patients. Leading substantial amount of ACS patients
to miss the critical period for the therapeutic interventions, hence the
opportunity to prevent future disease relatedmorbidity, themisattribu-
tion of the symptoms to a non-cardiac and potentially less serious cause
and the neglect of the condition by the patient was remarkable.

In conclusion, though a multidisciplinary programme appropriately
adapted to the medical, cultural and economic setting of our country
to achieve a higher standard of preventive care for coronary patients
throughmore effective lifestyle intervention; yet, control of risk factors,
appropriate use of cardioprotectivemedication, furthermore education-
al and counseling interventions that encompasses both the public clini-
cal staff health seem crucial for faster admission as well as the accurate
diagnosis of ACS.

Limitations of the study

This study has been initiated during the last quarter of 2009 and
completed in 2010. Despite various presentations at congresses at

Table 7
Type of treatment with respect to the diagnosis of STEMI or NSTEMI.

STEMI
(n = 2102)

NSTEMI
(n = 1593)

Fibrinolytic treatment n (%)
Prior to admission 65 (3.1) 4 (0.3)
In-hospital 826 (39.3) 19 (1.2)a + 36

(2.3)b

Streptokinase 362 (44.5) 6 (37.5)
Tissue plasminogen activator 451 (55.5) 10 (62.5)

None 559 (26.6) 753 (47.2)
Delayed admission 121 (21.7) 368 (48.9)
Contraindication 181 (32.4) 289 (38.4)

In-hospital interventions
Coronary angiography after fibrinolytic
therapy
First 24 h 130 (33.6) 11 (18.6)
Between 24 and 72 h 115 (29.7) 14 (23.7)
After 72 h 142 (36.7) 34 (57.6)
Total 387 (18.4) 59 (3.7)

Coronary angiography-NSTEMI
First 24 h 4 (6.3) 35 (5.7)
Between 24 and 72 h 28 (43.8) 395 (64.8)
After 72 h 32 (50.0) 180 (29.5)
Total 64 (3.0) 610 (38.3)

Primary percutaneous transluminal
coronary angioplasty
Within the first 3 h 383 (65.3) 25 (43.1)
Between 3 and 6 h 128 (21.8) 16 (27.6)
Between 6 and 12 h 76 (13.0) 17 (29.3)
Total 587 (27.9) 58 (3.6)

Rescue percutaneous transluminal
coronary angioplasty

92 (4.4) 10 (0.6)

PTCA in cardiogenic shock 10 (0.5) 3 (0.2)
Coronary artery bypass graft surgery 40 (1.9) 49 (3.1)

a Before diagnosis.
b After diagnosis.
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national level, a publication was not realized and this paper presents a
cross-sectional data on the diagnosis and treatment for acute coronary
syndrome for the years 2009–2010 for Turkey.

Hematological and biochemical findings

There was significant reduction in hemoglobin (g/dL; p b 0.001), he-
matocrit (%; p b 0.001) and thrombocyte (103/mL; p b 0.001) levels as
well as FBG (mg/dL; p b 0.001), HbA1c (%; p b 0.05), creatinine (mg/
dL; p b 0.001), total cholesterol (mg/dL; p b 0.001), LDL (mg/dL; p b

0.001) and HDL (mg/dL; p b 0.001) from admission to discharge in the
overall population. Most of the reductions were specific to female gen-
der rather than males (Table 8).
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Table 8
Hematological and biochemical findings in the overall population with respect to gender and the location of residence.

Overall Gender Location of residence

Male Female Urban Rural

Hematological findings N Mean (±SD) p N Mean (±SD) N Mean (±SD) p N Mean (±SD) N Mean (±SD) p
Hemoglobin (g/dL)

Admission 3426 13.8 (1.9) 2527 14.3 (1.7) 899 12.6 (1.7) 2604 13.8 (1.9) 798 13.8 (2.0)
Discharge 1278 13.1 (1.9) 0.000 953 13.5 (1.8) 325 11.9 (1.5) 997 13.1 (1.9) 270 13.2 (2.0)

Hematocrit (%)
Admission 3423 41.2 (5.2) 2527 42.4 (4.9) 896 37.9 (4.8) 2600 41.2 (5.1) 798 41.2 (5.6)
Discharge 1271 38.8 (5.4) 0.000 950 39.9 (5.2) 321 35.5 (4.6) 993 38.7 (5.3) 267 39.1 (5.7)

Thrombocyte (103/mL)
Admission 3386 254.5 (80.3) 2499 248.2 (76.9) 887 272.0 (86.7) 2575 255.1 (78.7) 790 252.5 (85.4)
Discharge 1269 249.1 (81.9) 0.000 947 243.4 (79.3) 322 265.8 (87.1) 990 249.4 (81.3) 269 248.3 (84.6)

Biochemical findings N Mean(SD) p N Mean (SD) N Mean (SD) p N Mean(SD) N Mean(SD) p
FBG (mg/dL)

Admission 3199 152.6 (85.0) 2.338 145.4 (78.3) 861 171.9 (98.5) 0.000 2427 154.2 (86.1) 772 147.5 (81.4) 0.157
Discharge 1206 122.5 (50.2) 0.000 877 119.5 (47.8) 329 130.6 (55.5) 0.048 940 123.3 (51.0) 266 119.7 (47.3) 0.312

HbA1c (%)
Admission 243 7.3 (2.5) 162 7.1 (2.5) 81 7.8 (2.4) 0.693 201 7.4 (2.5) 42 7.1 (2.4) 0.947
Discharge 114 6.7 (2.0) 0.050 83 6.4 (1.9) 31 7.5 (2.0) 93 6.7 (1.9) 21 6.6 (2.3)

Creatinine (mg/dL)
Admission 3436 1.1 (0.6) 2527 1.1 (0.6) 909 1.0 (0.5) 0.000 2628 1.1 (0.6) 808 1.0 (0.5) 0.457
Discharge 1462 1.1 (0.7) 0.000 1069 1.2 (0.7) 393 1.0 (0.5) 0.900 1136 1.1 (0.7) 326 1.1 (0.6) 0.043

Total cholesterol (mg/dL)
Admission 2439 191.9 (48.0) 1796 187.9 (45.8) 643 203.1 (52.2) 0.000 1799 192.5 (48.2) 640 190.2 (47.7) 0.579
Discharge 538 180.1 (44.0) 0.000 419 179.1 (43.6) 119 183.3 (45.4) 0.401 432 180.2 (44.0) 106 179.5 (44.2) 0.861

Triglyceride (mg/dL)
Admission 2461 154.7 (99.5) 1810 153.9 (100.9) 651 156.8 (95.7) 0.127 1821 157.7 (102.0) 640 146.2 (91.8) 0.090
Discharge 531 153.4 (85.9) 0.535 413 156.2 (88.6) 118 143.2 (75.6) 0.502 428 151.1 (79.3) 103 162.9 (109.1) 0.987

LDL (mg/dL)
Admission 2566 124.4 (47.6) 1902 122.3 (44.8) 664 130.3 (54.5) 0.022 1896 125.0 (50.1) 670 122.7 (39.7) 0.159
Discharge 535 113.6 (43.4) 0.000 416 114.1 (45.0) 119 111.9 (37.6) 0.309 431 114.6 (45.6) 104 109.6 (32.9) 0.898

HDL (mg/dL)
Admission 2481 40.0 (14.1) 1829 38.7 (13.9) 652 43.5 (13.9) 0.000 1833 39.9 (14.1) 648 40.2 (14.2) 0.808
Discharge 517 39.1 (14.5) 0.000 402 37.9 (12.8) 115 43.0 (18.7) 0.284 418 39.2 (15.2) 99 38.7 (10.7) 0.879
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