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Objectives: This study investigated the appropriateness of treat-
ment for patients admitted with ST-segment elevation myocardial 
infarction (STEMI) according to the current guidelines. We also 
aimed to determine in-patient and out-patient factors affecting op-
timal reperfusion therapy.

Study design: The reperfusion therapy of 176 patients with 

provider to the time of initiation of a thrombolytic (door to needle 
time) were calculated. Similarly, the time from admission at the 
emergency service (ES) of our hospital after referral to the mo-

admission to ES at our hospital to the moment of initiation of a 
thrombolytic (ES to needle time) were calculated. In order to de-
termine the amount of in-hospital delay, the time from ES admis-
sion to the call to the cardiology department and the time for the 
cardiologist to evaluate the patient and transfer time were record-
ed. Whether the referring physician was a cardiologist and the 
effect of work hours on the reperfusion period was also recorded.

Results: The door to balloon time in the referred patient group 
was calculated as an average of 228 minutes, while the time for 
patients directly admitted to ES was calculated as an average 
of 98 minutes. Patients referred for the mechanical reperfusion 
period compared to American Heart Association (AHA) guidelines 
consisted of only 6% of the eligible patients, while according to 
the European Society of Cardiology (ESC) guidelines 13% of 
patients were appropriate. Patients who were directly admitted 
to ES, experienced rates according to AHA guidelines and 73% 
experienced these rates according to ESC guidelines. We also 

-
cian’s specialty (cardiologist or other) on reperfusion time.

Conclusion: Compliance rates of reperfusion therapy for patients 
presenting with STEMI was very low. We realized, when taking 
into consideration the reasons for delay in terms of both health 
community and the policy of the country, it is obvious that we have 
to take strict measures.
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ABSTRACT



he cornerstone of acute myocardial infarction 
treatment is timely acute reperfusion. Guidelines 

exist, such as those from the European Society of Car-
diology (ESC) and the American Heart Association 

time intervals in ST-segment elevation myocardial 
infarction (STEMI) therapy. Two separate guidelines 
propose that door-to-needle time should be lower 
than thirty minutes and door-to-balloon time should 
be lower than ninety minutes. However in some cases 
the ESC recommends that the delay should not exceed 
120 minutes.

This study aimed to determine to what extent re-
perfusion therapy provided to patients admitted with 
STEMI was appropriate according to the criteria rec-
ommended in the guidelines. At the same time, we 
wanted to investigate the effect of working hours on 
reperfusion time and the effect of whether the physi-
cian who was referred to the patient was a cardiologist 
or another specialist.

Patients who were admitted to our faculty between De-
cember 17, 2008 and August 31, 2009 with ischemic 

left bundle branch block were considered for inclusion 

could be determined were included in this study.

The patients were divided into two groups: those 
who were referred to the center from outside, and 
those who were directly admitted to emergency ser-
vice. Patients who were referred to emergency service 
were referred from the districts of Konya or close to 
the provincial (i.e., Karaman and Aksaray). Door-to-
balloon time, door-to-needle time, emergency service-
to-balloon time and emergency service-to-needle time 
were separately evaluated. In order to determine fac-
tors the could lead to a delay in the hospital, the time 
of emergency service admission, the call time for car-
diology, the time for the cardiologist to evaluate the 
patient, and the transfer time for the patient to arrive 
at the angiography laboratory were recorded. Working 
hours were evaluated in three groups: 08:00-17:00, 
17:00-24:00, and 24:00-08:00. Door-to-balloon time 

minutes, and above 120 minutes. The drugs applied 
during transfer were recorded from referral papers. 

The duration of hos-
pitalization, in hos-
pital mortality rate 
and complications 
were recorded from 
the epicrisis of our 
clinic.

Statistical analysis

In all statistical analyses, the software SPSS version 
15.0 (SPSS, Chicago, IL, USA) was used. Data was 

-
centages), mean, number, and percentage. Nonpara-
metric groups were compared with the Mann-Whit-
ney U-test. The relationship between the groups in the 

Wallis test for post-hoc analysis of data, and the Bon-
ferroni/Dunn test were compared. A value of p<0.05 

This study enrolled 189 patients with STEMI (Table 

coronary angiography device was broken down dur-
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Abbreviations:

AHA American Heart Association
AMI Acute myocardial infarction
ESC European Society of Cardiology 
FMC First medical contact
PCI Percutaneous coronary intervention 
STEMI ST-segment elevation myocardial  
 infarction

T

elevation myocardial infarction patients

Characteristics Number Median - %

Female 40 21.1%

Diabetes mellitus 47 24.8%

Hypertension 80 42.3%

Cigarette 130 68.7%

Hyperlipidemia 76 40.2%

Coronary artery disease 22 11.6%

Systolic blood pressure 189 120 (100-140)

Diastolic blood pressure 189 80 (60-90)

Low-density lipoprotein  180 110.3 (84.3-132.8) 

Serum creatinine 182 1.0 (0.8-1.1)



taken to rescue percutaneous coronary intervention 
-

cluded from the study. Other centers referred 151 pa-

were admitted to our emergency department directly. 
The mean duration of time from the onset of chest 
pain to application to health institutions was 122.7 
minutes. PCI was applied as a reperfusion strategy 
in 127 referred patients, while the remaining twen-
ty-four patients were given thrombolytic therapy. 
Door-to-balloon, door-to-needle, emergency-depart-
ment-to-balloon, emergency-department-to-needle, 

and transfer times for all patients are given in Table 2.

Door-to-balloon time was longer in referred pa-
tients. However, door-to-needle times were similar 
in both groups. Patients directly admitted to our hos-

referred patients. In addition, emergency-department-
to-balloon, emergency-department-to-needle and 
transfer times were shorter in referred patients. How-
ever, time for the cardiologist to examine the patients 
was similar in both groups. 

-
tients) had been transferred from the other center hav-
ing no cardiologist. Times over sixty minutes were re-
corded for 84% of patients referred (127 patients), 6% 
of referred patients (5 patients) from the center having 
no cardiologist had times of sixty minutes and shorter, 
and as a result, 14% of referred patients (12 patients) 
had ninety minutes and shorter times to reach the hos-
pital. On the other hand, 18% of referred patients (12 
patients) from the center having a cardiologist had 
times that were sixty minutes and shorter, and as a 
result 32% of these patients (21 patients) had times of 
ninety minutes and shorter to reach our hospital.

 Referred patients Directly admitted to the hospital 

 Patients Mean minute Patients Mean minute

 (n) (min and max values) (n) (min and max values)

Emergency-balloon 127   72 (22-400) 22   98 (34-240) 

 Appropriateness in time PCI according to the recent guidelines recommendation

A 127 patients 16 patients 127 patients 8 patients 

 underwent PCI appropriate (13%) underwent PCI appropriate (6%)

  111 patients not   126 patients not

  appropriate (87%)  appropriate (94%)

B 22 patients  16 patients 22 patients 13 patients

  6 patients not   9 patients not 

  appropriate (17%)  appropriate (42%)

ESC: European Society of Cardiology; ACC: American College of Cardiology; AHA: American Heart Association; 
A: Referred patients; B: Patients directly admitted to the hospital; PCI: Percutaneous coronary intervention.



496

tients bled from the puncture region, four patients ex-

arrhythmias, and six patients experienced cardiogenic 
shock.

Despite advances in diagnosis and treatment in the 
last four decades, acute myocardial infarction (AMI) 
is the most serious health problem in developed 
countries and has an increasing importance in de-
veloping countries. Over one million patients with 
AMI per year are hospitalized to coronary intensive 
care units in the USA.[1] According to the results of 

coronary events per year in Turkey.[2]

The relationship between treatment delay in pri-
mary PCI and adverse clinical outcomes is a well 
known association.[3,4] Delay of primary PCI is a theo-
retical value which is calculated through the duration 

-
-

py (door-to-balloon time -  door-to-needle time). The 
extent to which the PCI-related time delay diminishes 

-
ly-designed study has addressed this issue. 

It was calculated that the PCI-related time delay 
-

vention varies between 60 and 110 minutes, depend-
[5-7] In another analysis of 

-
lytic therapy up to a PCI-related delay of 120 min was 
calculated.[8] Another study indicated that this time 
delay varied considerably according to age, symptom 
duration, and infarct location.[9]

Taking into account the studies mentioned above, 
primary PCI should be performed within two hours 

with a large amount of myocardium at risk, the delay 

Appropriateness rates regarding time for PCI ac-
cording to the current ESC and AHA guidelines for 
PCI treatment of all patients are shown in Table 3. The 
number of patients who underwent PCI in the appro-
priate periods according to ESC guidelines was found 
to be higher than those that were appropriate accord-
ing to AHA guidelines. However, the number of pa-
tients admitted to directly to the hospital was found to 
be higher than referrals according to both guidelines 
when considering PCI application in appropriate pe-
riods (Table 3).

The specialty of the referring physician did not 
have any effect on door-to-balloon, emergency-ser-
vice-to balloon, door-to-needle, and emergency-ser-
vice-to-needle times. In addition, the application time 
of the patient during the day and whether the applica-
tion day occurred on a weekend did not have any sig-

times.

The medications used during the delivery chain 

their rates are shown in Table 4.

The complication rate of the patients in our clinic 
during the period of hospitalization was 11.6% and 
the median length of stay was four days. The in-hos-
pital mortality rate was determined as 6.8% (Table 5).

Several patients experienced complications dur-
ing the study. Two patients experienced pseudoaneu-
rysm in the puncture region. One patient experienced 
a coronary dissection during the procedure, while one 
patient had an acute cerebrovascular event. Three pa-

 The medications used during delivery chain

Drugs Aspirin Heparin Morphine Nitrate B. Blocker Clopidogrel

Heparin: Unfractionated heparin and low molecular weight heparin.

 Number of  Median-%

 patients 

Complication 22 11.6%

In hospital mortality 13 6.8%



been performed, a maximum delay of only ninety 
-

mendation in these patients.[10]

In accordance with a large number of studies com-

rates in both the long and short terms. However, the 

viewed in the long , according to a current meta-anal-
ysis.[11] Although PCI is the preferred method of treat-
ment in STEMI, reperfusion may be delayed for rea-
sons such as transportation, waiting in the emergency 
department, and the preparation of the catheterization 
laboratory. Therefore, current guidelines resulting 
from the interpretation of these studies proposed the 
treatment method which can be applied earliest rather 
than the type of treatment in choosing reperfusion 
therapy.

Even in developed countries, this period of time 
recommended by the guidelines can be applied to 
less than 5% of transferred patients.[12] In the US, 
according to the data obtained from more than four 
thousand hospitals, the rate of patients with door-to-
needle times under thirty minutes is 27% and the pa-
tients with door-to-balloon time under ninety minutes 
is 32%.[13] 

When data from all patients enrolled in the study 
was analyzed, it was shown that 13.8% of the pa-
tients undergoing primary PCI had door-to-balloon 
times of ninety minutes and under, 22.6% had times 
of 120 minutes and under, and 77.4% had times over 
120 minutes. Only one of twenty-seven patients giv-
en thrombolytic therapy reached the target door-to-
needle times. Because our cardiology department is 
mainly a PCI-applied clinic, the number of patients 
receiving thrombolytic treatment was supposed to be 
low. Therefore, the reliability of the door-to-needle 
value will be low. 

The mean value of door-to-ballon time was cal-
culated as 228 minutes in referred patients and nine-
ty-eight minutes in patients directly admitted to the 
hospital. While mechanical reperfusion time was ap-
propriate in only 6% of the referred patients according 
to the AHA guidelines, 13% of patients were eligible 
according to the ESC guidelines. As for the patients 
admitted directly to the emergency department, the 
appropriateness rates were 58% percent for AHA 

guidelines and 73% for the ESC manual. As expected, 
low rate values for the referred patients were mainly 
due to the prolonged period of time depending on the 
patient’s dispatch and transportation. 

While considering the procedures after arrival 
to our emergency department, emergency-to-bal-
loon times were shorter in the referred patients than 
the patients directly admitted due to the wait times 
for the cardiology consultation and hospital transfer 
durations. As a result, we can say that the period of 
diagnosis for STEMI was longer in patients directly 
admitted to the hospital compared to referred patients 
who had been previously diagnosed.

-
proximately half of the patients were referred from 
areas which had cardiologists. Whether the physician 
referring the patient was a cardiologist or not did not 
have any effect on door-to-balloon and door-to-needle 

patients appropriate for thrombolysis were incorrectly 
referred. This may be due to physician’s avoidance of 
responsibility, not following guidelines, or patients’ 
persistent requests for referral to our hospital. Al-
though the patients who underwent procedures dur-

our study.[14]

In addition, we detected that aspirin and heparin 
(unfractioned and low molecular weight heparin) 
therapies were administered in high rates but oral beta 
blocker and clopidogrel therapies were not given in 
adequate rates during patient transfers.

It was indicated in this study that the majority of 
the patients with STEMI could not receive appropri-
ate reperfusion therapy. The reasons for this situation 
were the following: those areas that had a cardiologist 

therapy and prolonged patient transports due to pa-

allied health personnel were inexperienced because of 

in PCI were not adequate. 

number of patients. Although our hospital is the refer-
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ence hospital in its area, the other centers where PCI 
was performed are located in the same region. There-
fore, the patient population may disperse to these cen-
ters as well. This may be the main reason for the small 
number of patients enrolled in our study.

-
ly and to reduce mortality rates, the following are re-
quired: 1) Coordination must be established between 

4) The current guidelines’ recommendations must be 
-

py must be made clear, especially in instances where 

trained medical teams who can interpret an ECG and 
transfer them to the center when necessary must be 

-
nosis and rapid transfer in emergency departments 

be not be rotated out.

Each healthcare provider must determine its own 
reperfusion strategy immediately by taking into ac-
count its location, the patient’s clinical condition, and 
the time at the onset of the patient’s chest pain.

1. Antman EM, Braunwald E. ST-elevation myocardial infarc-
tion: pathology, pathophysiology, and clinical features. In 
Bonow RO, Mann DL, Zipes DP, Libby P, editors. Braunwald’s 
heart disease. A textbook of cardiovascular medicine. 7th ed. 
Philadelphia: Elsevier Saunders; 2005. p. 1141-63.

2. Onat A, Sari I, Tuncer M, Karabulut A, Yazici M, Turkmen 
-

2004;32:611-7.

3. De Luca G, Suryapranata H, Zijlstra F, van‘t Hof AW, Hoorntje 
JC, Gosselink AT, et al. Symptom-onset-to-balloon time and 
mortality in patients with acute myocardial infarction treated 
by primary angioplasty. J Am Coll Cardiol 2003;42:991-7.

4. Nallamothu B, Fox KA, Kennelly BM, Van de Werf F, Gore 
JM, Steg PG, et al. Relationship of treatment delays and mor-

-
taneous coronary intervention. The Global Registry of Acute 
Coronary Events. Heart 2007;93:1552-5. 

5. Nallamothu BK, Antman EM, Bates ER. Primary percutane-

impact on the importance of time-to-treatment? Am J Cardiol 
2004;94:772-4.

6. Nallamothu BK, Bates ER. Percutaneous coronary interven-

is timing (almost) everything? Am J Cardiol 2003;92:824-6.

7. Betriu A, Masotti M. Comparison of mortality rates in acute 
myocardial infarction treated by percutaneous coronary inter-

8. Boersma E; Primary Coronary Angioplasty vs. Thromboly-
sis Group. Does time matter? A pooled analysis of random-
ized clinical trials comparing primary percutaneous coronary 

infarction patients. Eur Heart J 2006;27:779-88. 

9. Van de Werf F, Bax J, Betriu A, Blomstrom-Lundqvist C, Crea 
F, Falk V, et al. Management of acute myocardial infarction 
in patients presenting with persistent ST-segment elevation: 
the Task Force on the Management of ST-Segment Elevation 
Acute Myocardial Infarction of the European Society of Car-
diology. Eur Heart J 2008;29:2909-45.

10. Kushner FG, Hand M, Smith SC Jr, King SB 3rd, Anderson 
JL, Antman EM, et al. 2009 Focused Updates: ACC/AHA 
Guidelines for the Management of Patients With ST-Elevation 
Myocardial Infarction (updating the 2004 Guideline and 2007 
Focused Update) and ACC/AHA/SCAI Guidelines on Percu-
taneous Coronary Intervention (updating the 2005 Guideline 
and 2007 Focused Update): a report of the American College 
of Cardiology Foundation/American Heart Association Task 
Force on Practice Guidelines. Circulation 2009;120:2271-
306.

11. Huynh T, Perron S, O’Loughlin J, Joseph L, Labrecque M, 
Tu JV, et al. Comparison of primary percutaneous coronary 

myocardial infarction: bayesian hierarchical meta-analyses of 
randomized controlled trials and observational studies. Circu-
lation 2009;119:3101-9. 

12. Pinto DS, Kirtane AJ, Nallamothu BK, Murphy SA, Cohen 
DJ, Laham RJ, et al. Hospital delays in reperfusion for ST-
elevation myocardial infarction: implications when selecting 
a reperfusion strategy. Circulation 2006;114:2019-25. 

13. Vasaiwala S, Vidovich MI. Door-to-balloon and door-to-nee-
dle time for ST-segment elevation myocardial infarction in the 
U.S. J Am Coll Cardiol 2009;53:903.

14. Rathore SS, Curtis JP, Chen J, Wang Y, Nallamothu BK, Ep-
stein AJ, et al. Association of door-to-balloon time and mortal-
ity in patients admitted to hospital with ST elevation myocar-
dial infarction: national cohort study. BMJ 2009;338:b1807.

 Angioplasty, balloon, coronary; myocardial infarction; 
myocardial reperfusion; practice guidelines as topic; thrombolytic 
therapy; time factors.

 -


