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Appropriateness of the current guidelines on reperfusion treatment
for patients applying to our hospital with ST-segment elevation
acute myocardial infarction

Hastanemize ST-segment yukselmeli miyokart infarktusu ile bagvuran hastalarin
reperfuzyon tedavilerinin guncel kilavuzlara uygunlugu
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ABSTRACT

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
STEMI was determined. The time period from first contact with a
healthcare provider to the time of balloon inflation (door to balloon
time), and from the time period of first contact with a healthcare
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-
ment of balloon inflation (ES to balloon time) and the period from
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
found no significant effect of working hours or referring physi-
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.

OZET

Amac: Bu ¢alismada, hastanemize ST-segment yukselmeli mi-
yokart infarktusti (STEMI) ile basvuran hastalarin reperfuzyon te-
davilerinin glincel kilavuzlara uygunlugu arastirildi. Ayrica optimal
reperfuzyon tedavisini etkileyebilecek hastane ici ve disi faktorle-
rin belirlenmesi hedeflendi.

Calisma plani: STEMI ile bagvuran 176 hastanin reperfuzyon
stratejisi belirlendi. Bir saglk kuruluguna ilk bagvurudan balon
anjiyoplasti veya trombolitik tedavi baslama anina kadar gecen
gecen sureler (kapi-balon ve kapi-igne sureleri), basvurulan ilk
saglik kurulugsundan sevk edildikten sonra hastanemiz acil ser-
visinde balon anjiyoplasti veya trombolitik bagslama anina kadar
gecen sureler (acil servis-balon ve acil servis-igne sureleri) he-
saplandi. Hastane ici gecikme sebeplerini belirlemek amaciyla
hastanin acil servise kabulunden sonra kardiyologun aranma
zamani, kardiyologun hastayi gérme zamani ve transfer sureleri
kaydedildi. Hastayi sevk eden hekimin kardiyolog olup olmamasi
ve basvurunun calisma saatlerinde olup olmamasinin reperfuz-
yon surelerine etkisi incelendi.

Bulgular: Kapi-balon suresi bagska merkezden sevk edilen has-
talarda ortalama 228 dakika, dogrudan acil servisimize basvu-
ran hastalarda ise ortalama 98 dakika olarak hesaplandi. Sevk
edilen hastalarin mekanik reperfuzyon sureleri, Amerikan Kalp
Dernegi (AHA) kilavuzuna gore sadece hastalarin %6’sinda uy-
gunken, Avrupa Kardiyoloji Dernegi (ESC) kilavuzuna gore has-
talarin %13’unde uygun bulundu. Dogrudan hastane acil servisi-
ne basvuran hastalarda ise bu oranlar AHA kilavuzuna gore %58
iken ESC kilavuzuna gore %73 idi. Bununla birlikte bagvurunun
calisma saatleri icinde olmasi ve sevk eden hekimin kardiyolog
olup olmamasinin reperfuzyon suresine anlamli derecede etki
etmedigi goruldu.

Sonuc: STEMI ile hastanemize gelen hastalarin reperfuzyon
tedavilerinin tavsiye edilen hedef surede gerceklestiriimesin-
de gunumuz kilavuzlarina ¢ok dusuk oranda uyuldugu ortaya
cikmistir. Calismamiz sirasinda tespit ettigimiz gecikme sebep-
lerine bakacak olursak gerek saglik camiasi, gerekse ulke po-
litikasi bakimindan ciddi derecede dnlemler almamiz gerektigi
ortadadir.
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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
(AHA), which are prepared and updated for specific
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 AND METHODS

Patients who were admitted to our faculty between De-
cember 17, 2008 and August 31, 2009 with ischemic
symptoms, ECG findings of STEMI, or newly formed
left bundle branch block were considered for inclusion
in this study. The patients who could provide sufficient
history and whose time of first medical contact (FMC)
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
intervals were classified as ninety minutes, under 120
minutes, and above 120 minutes. The drugs applied
during transfer were recorded from referral papers.

T_he _dUI’E_itIOﬂ _Of hos- Abbreviations:

pltallzatlon’ in hos- AHA  American Heart Association
pital mortality rate AMI  Acute myocardial infarction
and Complications ESC  European Society of Cardiology

FMC  First medical contact
were recorded from PCI Percutaneous coronary intervention

the epicrisis Of our STEMI .ST—seg.menteIevation myocardial
clinic infarction

Statistical analysis

In all statistical analyses, the software SPSS version
15.0 (SPSS, Chicago, IL, USA) was used. Data was
expressed as median (twenty-fifth, seventy-fifth per-
centages), mean, number, and percentage. Nonpara-
metric groups were compared with the Mann-Whit-
ney U-test. The relationship between the groups in the
absence of statistical significance with the Kruskal-
Wallis test for post-hoc analysis of data, and the Bon-
ferroni/Dunn test were compared. A value of p<0.05
was considered statistically significant.

RESULTS

This study enrolled 189 patients with STEMI (Table
1). Four patients did not accept the treatment. Also,
TIMI 3 flow was not achieved in four patients. The
coronary angiography device was broken down dur-
ing the procedure for one patient. Four patients were

Table 1. Demographic characteristics of ST-segment
elevation myocardial infarction patients

Characteristics Number Median - %
Age 176 59 (50-69)
Female 40 21.1%
Diabetes mellitus 47 24.8%
Hypertension 80 42.3%
Cigarette 130 68.7%
Hyperlipidemia 76 40.2%
Family history 50 26.4%
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)
96.5 (66.75-139.25)

33.6 (27.9-40.725)

Trygliceride 180
High-density lipoprotein 180

Total cholesterol 180 168 (141.0-193.25)
Blood sugar 182 143 (116.0-197.25)
Serum creatinine 182 1.0 (0.8-1.1)
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Table 2. Periods of first medical contact up to the reperfusion

Referred patients Directly admitted to the hospital p

Patients Mean minute Patients Mean minute
(n) (min and max values) (n) (min and max values)

Door-balloon 127 228 (45-617) 22 98 (34-240) <0.0001
Door-needle 24 150.8 (53-945) 3 146.6 (25-330) NS
Emergency-balloon 127 72 (22-400) 22 98 (34-240) <0.05
Emergency-needle 24 45.38 (15-120) 3 146.6 (25-330) <0.005
Time to call for cardiology 8.45 (1-270) 28.96 (1-230) <0.005
The cardiologist’s time to examination 5.30 (1-31) 5.79 (1-15) NS
In-hospital transfer time 19.85 (1-88) 34.54 (8-165) <0.0001
Time to TIMI 3 flow after transfer (for PCI) 40 (53-945) 40 (53-945) NS

Min: Minimum; Max: Maximum; NS: Not significant.

taken to rescue percutaneous coronary intervention
(PCI). For these reasons, thirteen patients were ex-
cluded from the study. Other centers referred 151 pa-
tients of the remaining 176, and the other twenty-five
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,
cardiologist notification, cardiologist examination
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-
pital had longer cardiologist notification times than

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.

Fifty-six percent of the patients referred (85 pa-
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.

Table 3. Appropriateness in time PCl according to the recent guidelines recommendation

ESC guide

ACC/AHA guide

A 127 patients
underwent PCI

16 patients
appropriate (13%)
111 patients not
appropriate (87%)

127 patients 8 patients
appropriate (6%)

126 patients not

underwent PCI

appropriate (94%)

B 22 patients
underwent PCI

16 patients
appropriate (73%)
6 patients not
appropriate (17%)

22 patients 13 patients
appropriate (58%)

9 patients not

underwent PCI

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.
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Table 4. The medications used during delivery chain

Drugs Aspirin Heparin

Morphine Nitrate B. Blocker Clopidogrel

Patients n (%) 184 (97.3%) 180 (95.2%)

54 (28.5%)

95 (50.2%) 28 (14.8%) 28 (14.8%)

Heparin: Unfractionated heparin and low molecular weight heparin.

Table 5. Complication rate of the patients, the median
length of stay, in-hospital mortality rates

Number of Median-%
patients
Complication 22 11.6%
Length of stay (day) 189 4(3,5)
In hospital mortality 13 6.8%

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-
nificant effect on door-to-balloon and door-to-needle
times.

The medications used during the delivery chain
that began with FMC, the number of the patients and
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-

tients bled from the puncture region, four patients ex-
perienced acute renal failure, five patients had serious
arrhythmias, and six patients experienced cardiogenic
shock.

DISCUSSION

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.I According to the results of
the TEKHARF screening (Tirk Eriskinlerde Kalp
HAstaliklar1 ve Risk Faktorleri-Heart Disease and
Risk Factors in Turkish Adults), there are 310,000
coronary events per year in Turkey.?

The relationship between treatment delay in pri-
mary PCI and adverse clinical outcomes is a well
known association.#! Delay of primary PClI is a theo-
retical value which is calculated through the duration
between FMC and PCI time by subtracting the dura-
tion between FMC and time to start fibrinolytic thera-
py (door-to-balloon time - door-to-needle time). The
extent to which the PClI-related time delay diminishes
the advantages of PCI over fibrinolysis has been the
subject of many analyses and debates. No specifical-
ly-designed study has addressed this issue.

It was calculated that the PCl-related time delay
that may mitigate the benefit of the mechanical inter-
vention varies between 60 and 110 minutes, depend-
ing on the fibrinolytic used.®7 In another analysis of
these trials, the benefit of primary PCI over fibrino-
lytic therapy up to a PCl-related delay of 120 min was
calculated.® Another study indicated that this time
delay varied considerably according to age, symptom
duration, and infarct location.[

Taking into account the studies mentioned above,
primary PCI should be performed within two hours
after FMC in all cases. In patients presenting early
with a large amount of myocardium at risk, the delay
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should be shorter. Although no specific studies have
been performed, a maximum delay of only ninety
minutes after FMC seems to be a reasonable recom-
mendation in these patients.[*%

In accordance with a large number of studies com-
paring fibrinolytic therapy and PCI, PCI was found
to be superior over fibrinolytic therapy for mortality
rates in both the long and short terms. However, the
benefits observed in the short term have not yet been
viewed in the long , according to a current meta-anal-
ysis.' 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.’? 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%.

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 PCl-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.

A striking finding from our study was that ap-
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
times. This finding shows that a large number of the
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-
ing office hours (08:00-16:00) had shorter door-to-
balloon times in a US study, FMC times in relation to
the working hours were not statistically significant in
our study.i*4

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
available did not take sufficient responsibility for the
importance of fibrinolytic therapy; the areas without
cardiologists avoided the application of fibrinolytic
therapy and prolonged patient transports due to pa-
tient referrals; the intensity of the CAG laboratory;
allied health personnel were inexperienced because of
frequent staff changes; or the quality of materials used
in PCI were not adequate.

The greatest deficiency of our study was the small
number of patients. Although our hospital is the refer-



498

Turk Kardiyol Dern Ars

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.

For reperfusion therapy to be implemented proper-
ly and to reduce mortality rates, the following are re-
quired: 1) Coordination must be established between
health institutions; 2) A good communication system
must exist between health centers and ambulances;
3) Provision must be made to train health personnel;
4) The current guidelines’ recommendations must be
emphasized. 5) The significance of fibrinolytic thera-
py must be made clear, especially in instances where
transportation periods take a long time; 6) Specially-
trained medical teams who can interpret an ECG and
transfer them to the center when necessary must be
created; 7) Necessary facilities to ensure rapid diag-
nosis and rapid transfer in emergency departments
must be developed; 8) Experienced personnel should
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.
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