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OBJECTIVES: To explore the relationship between time of initial diagnosis
of acute myocardial infarction to primary angioplasty on patient’s outcome.

MATERIAL AND METHODS: A systematic review of published articles
in international databases (CENTRAL, SCOPUS and MEDLINE). A time
limited criterion was applied related to the articles publication (articles
published between 2012 and 2016). Seventeen articles were found that met
the criteria for participation in the review.

RESULTS: According to the results, the majority of studies showed that time
to treatment (primary angioplasty) was less than 90 minutes from the initial
assessment, resulting in better outcomes of patients.

The time from patient presentation to hospital in ST segment elevetion
myocardial infarction (STEMI) diagnosis and laboratory activation for
catheterization is a powerful guide to the total time from admittance to
primary percutaneous coronary intervention (PPCI). In some of the stydies
were described the effect of time from assessment on initiation of angioplasty
in patients short-term or long-term outcomes and in others were investigated
the reasons of delay until the onset of primary angioplasty. Endly in some were
found time reduction practices from assessment to the onset of angioplasty
and improving the clinical outcome.

CONCLUSION: Early treatment is important for the best clinical outcomes
of patients with acute myocardial infarction (AMI) and seems to be feasible.

Key Words: Primary Percutaneous Coronary Intervention (PPCI); Door-To-Balloon
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Acute myocardial infarction (AMI) remains a major cause of
cardiovascular death in the world with morbidity and mortality rates
remaining high (1). Although ST segment Elevation Myocardial Infarction
(STEMI) mortality in-hospital has been significantly reduced with modern
reperfusion therapies (primary angioplasty and thrombolysis) and secondary
prevention has improved, overall mortality is unchanged since two thirds
of patients die before their arrival in the hospital, mainly from deadly
arrhythmias triggered by ischemia (2). Primary percutaneous coronary
intervention (PPCI) is considered to play a central role in the treatment of
STEMI patients, (3,4). Previous studies have reported that early reperfusion
may preserve more viable myocardium, which is associated with better
outcomes for patients with STEMI myocardial infarction (5). Furthermore,
have shown that reduced door-to-balloon (DTB) times improve mortality
and clinical guidelines recommend that DTB time should be within 90
min (6). The American College of Cardiology/American Heart Association
guideline and the European Society of Cardiology guidelines for STEMI
recommends PPCI within 90 minutes of first medical contact (7,8). Despite
these guidelines and the development of regional STEMI systems of care,
reperfusion goals are still not being achieved for most patients due to delays
(9). This systematic review was designed to explore the relationship between
time of initial diagnosis of acute myocardial infarction in an emergency
department (ED) to primary angioplasty on patients outcome.

METHODS

To complete this bibliographic review, articles published over the last five
years have been studied, namely 01/01/2012 to 31/12/2016. Electronic
literature searches were conducted using the CENTRAL, SCOPUS and
MEDLINE databases in January 2017. The review was conducted based on
proposed benchmarks for a systematic review and meta-analyzes (PRISMA)
(10). The index terms used in the search and the combination of these
were: “primary percutaneous coronary intervention (PPCI)” OR “door-to-
balloon” AND “time” OR “acute myocardial infarction” OR “outcomes”
OR “delay” and related to title search, summary, and keywords. Based on
the title and summary of the articles resulting from the search, articles that

could potentially be included in the review were identified after a detailed
reading of the title and full text and in accordance with the inclusion criteria
set. Furthermore, their literature was examined for the existence of relevant
articles. Studies that followed quantitative methodology were included,
while were excluded narrative or systematic reviews. The process of locating
relevant articles for the review is summarized in the flow chart (Figure 1).
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Figure 1 Flow chart for selecting the studies included in the review
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TABLE 1
Characteristics of review studies

Author and

year Study design Studied sample Aim

3391 patients with ST segment
elevation myocardial infarction
Shiomi etal.,  Observation (STEMI) who had primary
2012, (11) study percutaneous coronary
intervention within 24 hours of
symptom onset

Evaluation of relation between
the time of symptoms onset
and the onset of primary
angioplasty and long term
clinical outcomes

Investigation of factors
85 patients underwent in PPCI  causing delay in the initiation
of primary angioplasty

Victor et al., Observation
2012, (12) study

237 adult patients with
acute myocardial infarction ~ Reduction of initiation time of
Wang etal.,  Comparative (STEMI) who presented in  primary angioplasty in STEMI
2012, (13) study the emergency department  patients by the application of
within 12 hours of the onset of a new care model
symptoms

Evaluation of relation between
Retrospective Registry data on 347 patients time of arrival at the hospital

study of diagnosed with STEMI acute  to acute myocardial infarction
McCabe et al., ! L X . L s
medical myocardial infarction presented  diagnosis with the initiation
2012, (14) ; : )
and nursing  to the emergency department of primary angioplasty
registries and underwent PPCI and assessment of factors

affecting the activation times

Analysis the use of CT scan
Armstrong et al., Retrospective 410 STEMI patients underwent in the emergency department
2012, (23) study PPCI prior to primary PCl and the
investigation of related delays

12,146 cases of patients
aged 18-90 with ST segment
elevation who underwent PPCI
within 12 hours of symptom
onset

Registration of non-system
reasons of delayed initiation
of angioplasty and their
incidence on hospital mortality

Swaminathan et Retrospective
al., 2013, (15) study

2,246 patients with ST

segment elevation myocardial Evaluation of treatment
. infarction (STEMI) who times and clinical outcome
Shavelle et al., Retrospective c ins .
2013, (16) study underwent PCIl were in STEMI patients who
’ categorized into 2 groups: underwent PCI in Los
those who arrived 8am-5pm Angeles Country
and 5pm-8pm

McCabe et al., Retrospective 456 STEMI patients underwent Determination of unavoidable
2014, (17) study PPCI delays in PPCI

Investigating the frequency of
delays in PPCI application for
nonsystem-related reasons
and their impact on primary
angioplasty initiation time

Cotoni etal., Retrospective 43,909 registries of STEMI
2014, (18) study patients who underwent PPCI

Results

A door to balloon time of less than 90 minutes was associated with a
lower incidence of a composite of death and congestive heart failure in
patients who presented within 2 hours of symptom onset (11.9% (74/883)
v 18.1% (147/655), P=0.01; relative risk reduction 34.3%) but not in
patients who presented later (19.7% (196/788) v 18.7% (135/1065),
P=0.44; -5.3%)

The mean DTB time was 80.5 min (SD=34.4, median time 75 min,
range 30-195). DTB time was<90 min in 76.5%, and DTB time >90 min
occurred in 23.5%. Mean door to ECG - 6.5 min (SD=2.7), mean time
for the decision of PCI -7.5 min (SD=10.5), mean time taken for the
patient’s consent - 19.6 min (SD=17.6), for STEMI team activation - 6.7
min (SD=7.6), average time for financial process - 39.2 min (SD=22.9).
Average time for sheath to balloon - 5.2 min (SD=1.7). Hospital related
delay occurred in 5%, patient related delay in 80%, both together in 15%.
Mortality among <90 min was 3.1%, mortality among >90 min was 10%
(‘p’=0.2)

Median D2B time decreased from 107 min in the pre-on-site group to 72
min in the interim group, and to 47 min in the on-site group, respectively
(p<0.001). The percentage of D2B times< 90 min increased from 34%
to 78% and 96%, respectively among the three groups (p<0.001). In-
hospital mortality did not differ significantly among the three groups
(4.8%, 2.2%, and 6.1%, respectively; p=0.387)

The median door-to-activation time was 19 minutes (interquartile range,
9-54). Variation in door-to-activation times explained 93% of the variation
in door-to-balloon times and demonstrated the strongest correlation with
door-to-balloon times (r=0.97). Achieving a door-to-activation time of <
20 minutes resulted in an 89% chance of achieving a door-to balloon
time of <90 minutes compared with only 28% for patients with a door-
to-activation time >20 minutes. Factors significantly associated with
door-to-activation time include the following: prehospital ECG use (61%
shorter, 95% confidence interval, =50 to =72%; P<0.001) and computed
tomography scan use in the emergency department (245% longer, 95%
confidence interval, +50 to +399%; P=0.001)

Of 410 patients with a suspected diagnosis of STEMI, 45 (11%)
underwent CT scanning before primary PCI. Only 2 (4%) of these CT
scans changed clinical management by identifying a stroke. Patients who
underwent CT scanning had far longer door-to-balloon times (median 166
vs. 75 minutes, p<0.001) and higher in-hospital mortality (20% vs. 7.8%,
p=0.006). After multivariate adjustment, CT scanning in the emergency
department before primary PCI remained independently associated with
longer door-to-balloon times (100% longer, 95% confidence interval 60
to 160, p<0.001) but was no longer associated with mortality (odds ratio
1.4, p=0.5)

Non-system delays occurred in 14.7% of patients (n=12,146). Patients
with non-system delays were more likely to be older, female, African
American, and have greater comorbidities. The in-hospital mortality for
patients treated without delay was 2.5% versus 15.1% for those with
delay (p<0.01). Non-system delay reasons included delays in providing
consent (4.4%), difficult vascular access (8.4%), difficulty crossing the
lesion (18.8%), “other” (31%), and cardiac arrest/intubation (37.4%)

Off -hours PClI occurred in 41% of patients. Medical contact to door time
was similar in the Off -hour Group compared to the On-hour Group,
20.7 + 14.6 versus 20.3 + 12.3 min, respectively, P=0.47. In patients
with available data (n=774 1366), the door-to-catheterization laboratory
(CL) activation time was signify- cantle shorter in the On-hour Group as
compared to the Off -hour Group, - 4.9 + 11.9 versus - 0.2 + 27.5 min,
respectively, P<0.0001. Door-to-balloon time was significantly longer in
the Off -hour Group compared to the On-hour Group, 74 + 35 versus 60
+ 26 min respectively, P<0.0001. Length of stay, vascular complications,
achievement of TIMI 3 flow and in-hospital mortality were evaluated

With the use of currently available cardiovascular quality registries, it
is unclear how many patients truly require unavoidable delays during
primary PCI. Patients with non-systems delay (NSD) had the worst
outcomes regardless of centers for medicaid and medicare services
(CMS) status. Between-registry agreement on patients with unavoidable
delays was modest (k=0.32). Among CMS-included patients without
NSD, 94% received PCI within 90 minutes compared with 29% of CMS-
excluded patients with NSD (P<0.001). Likewise, CMS-included patients
without NSD had a 4-fold better 1-year mortality rate compared with
CMS-excluded patients with NSD (P<0.001)

Exclusion reasons included vascular access difficulty (7.6%), cardiac
arrest/intubation (38%), and PCI procedural difficulties (20%). Including
patients with nonsystem delays significantly increased D2B times by <
2 minutes for each group. The effect was larger on the proportion of
patients having a D2B <90 minutes (low 83.6% to 85%, intermediate
82.9% to 86.3%, high 82% to 87.5%, p<0.001, for all)
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Helve et al.,
2014, (19)

Anderson et al.,

2015, (9)

Poulin et al.,
2015, (20)

Brown et al.,
2015, (6)

Kuno et al.,
2015, (24)

Couture et al.,
2016, (22)

Wang et al.,
2016, (5)

Song et al.,
2016, (21)

Retrospective
comparative
study

Retrospective
study

Retrospective
cohort study

Retrospective
study

Retrospective
study

Cross-
sectional
study

Comparative
study of
observation

Retrospective
study

Determining recent trends in
delays and factors associated
with longer delays in PCI
application

500 STEMI patients underwent
PCI within 12 hours of the
onset of symptoms

Investigation of relation
between direct transfer to
the hemodynamic laboratory
and expected outcomes of
patients

33,901 cases of STEMI
patients underwent PPCI

52 STEMI patients who
underwent PPCI were divided  Investigating the effect of a

into 2 groups based on new Interventional Platform
whether they presented before and hospital design on PPCI
(21) or after (31) the opening of  application time in STEMI
the Interventional platform (IP) patients

of a new medical center

Assessment of the effect
of protocol change from
phone call to simultaneous
computerized alert in time
from PPCI admittance,
hospital treatment and 1year
mortality

793 STEMI patients who
underwent PPCI off-hours
were categorized into 2
groups, pre-introduction (295)
and post- introduction (498) of
the protocol

Evaluation of the effect of
culprit artery location on
door-to-balloon time of STEMI
patients who underwent PCI

1,725 cases of STEMI patients
underwent PPCI

Determination of
optimal culprit-vessel
revascularization strategy
before contralateral or
complete diagnostic
angiography correlated with
a reduction in delays and
outcomes of STEMI patients

925 STEMI patients who
subjected first into culprit-
vessel revascularization,
contralateral angiography or
complete angiography

Investigation of the age-
dependent impact of the
superfast door-to-balloon
times < 60 minutes as
recommended by the new
ESC guideline for STEMI
patients undergoing (PPCI)

359 patients with STEMI who
underwent PPCI divided into
two age groups: 265 (242)
and<65 (115)

3,877 cases of STEMI patients
who underwent PPCI were
stratified into 3 groups:<6
hours from onset of symptoms
to PPCI application (2,120),
6-12 hours (1,266) and >12
hours (491)

Investigation of the effect of
Symptom-onset-to-balloon
time on clinical outcomes of
STEMI patients underwent
PPCI
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Delays of the emergency medical system (EMS) were longer in HUS-
STEMI | than Il (medians 81 vs. 67 min, respectively, p<0.001). Although
door-to-balloon times were longer in the later dataset (33 vs. 48 min,
p<0.001) most of the patients (75.3% vs. 62.8%, respectively, p=0.010)
were treated within the recommendation (<60 min) of the European
Society of Cardiology (ESC). In HUS-STEMI I, patient arrival at the
hospital during off-hours was associated with longer door-to-balloon
time (40 and 57.5 min, p=0.001) and system delay (111 and 127 min,
p=0.009). However, in HUS-STEMI |, arrival time did not impact the
delays. Longer system delay was associated with higher mortality rates.

The majority of patients were transferred directly to the cath lab (26,510
(78.2%)), and 7,391 patients (21.8%) were transferred first to the hospital
emergency department/ward. Compared with patients transferred first to
the emergency department/ward, STEMI patients transferred to the cath
lab had significantly lower first door-to-balloon times (median 191 versus
116 minutes, P<0.0001). After multivariable logistic regression, patients
transferred directly to the cath lab also had lower adjusted mortality
risk (odds ratio 0.58, 95% confidence interval 0.51-0.66, P<0.0001).
Cardiogenic shock, heart failure signs/symptoms, and nonsystem
reasons for reperfusion delay were present in 11%, 15%, and 28% of
patients transferred first to the emergency department/ward, respectively

This study showed that the new hospital design had significant effects
on immediate patient care by improving the DTB time. The mean DTB
time significantly improved by 11.7 minutes after the opening of the IP
(P=0.016), and all cases had a DTB time 90 minutes or less as compared
with 90.4% prior. Eighty-nine percent of the overall improvement in DTB
happened before the patient reached the catheterization table. Important
factors were the new emergency department (ED) design that facilitates
rapid patient triage and the direct connection between the ED and cath
lab

Out of hours (OOH) PPCI was performed for 793 patients (mean age
61, 73.4% male) — 295 in Group 1 and 498 in Group 2. Median DTB
times were 92 min (interquartile range (IQR) 75-111) for Group 1
and 76 min (IQR 64-97) for Group 2 (p< 0.0001). Forty-eight percent
achieved DTB in <90 min in Group 1 compared to 70% in Group 2 (p<
0.0001). Computerized alert was associated with a shorter DTB time on
multivariate analysis (beta coefficient — 0.09, p=0.03 for linear regression
and OR 2.8, 95% CI 1.6-5.0, p<0.0001 for logistic regression). In hospital
mortality was 4.1% in Group 1 and 5% in Group 2 (p=0.60). All-cause
mortality at 1 year was 6.1% in Group 1 and 9.9% in Group 2 (p=0.09).

Patients were divided into 3 groups according to culprit artery location,
right coronary artery (RCA), left anterior descending artery (LAD), and left
circumflex artery (LC), and associations with door-to-balloon time (DBT)
were assessed. The LC group had a trend toward a longer DBT among
the 3 groups (97.1 (RCA) vs 98.1 (LAD) vs 105.1 (LC) minutes; p=0.058).
In-hospital mortality was also significantly higher in patients with a
left coronary artery lesion (3.5% (RCA) vs 6.3% (LAD) vs 5.4% (LC);
p=0.041). In-hospital mortality for patients with DBT >90 minutes was
significantly higher compared with patients with DBT <90 minutes (6.5%
vs 3.6%; p=0.006). Multivariate logistic regression analysis revealed that
the LC location was an independent predictor for DBT >90 minutes (odds
ratio, 1.45; 95% confidence interval, 1.04 to 2.01; p (0.028)

Performing culprit-vessel primary percutaneous coronary intervention
before contralateral or complete diagnostic angiography is associated
with a statistically significant reduction in vascular access-to-balloon
time, although the 4- to 6-minute difference is unlikely to be clinically
relevant. This small but significant reduction could translate in an
augmentation in the proportion of patients treated within recommended
delays. However, there was no significant difference in 30-day clinical
outcomes associated with these delays reduction

In patients aged<65, the mortality rate decreased linearly with D2B time
shortening (>90 min vs. 61-90 min vs. <60 min=14.9% vs. 13.3% vs.
1.2%, P=0.001). Contrarily, shortening of D2B time was not associated
with reduced mortality rate in patients aged 265 (>90 min vs. 61-90 min
vs. <60 min=23.5% vs. 19% vs. 18.9%, P=0.99). In younger patients but
not the elderly, a D2B time of<60 min has sufficient power to predict
mortality with a sensitivity of 0.83, specificity of 0.74, and Youden index
of 0.57

The median of symptom-onset-to-balloon (S2B) time was 5.5 (3.75 to
8.50) hours. Longer S2B time was associated with higher in-hospital
mortality (<6 hours: 2.7%; 6 to 12 hours: 3.4%; >12 hours: 4.9%;
p=0.047) and ST-segment resolution<50% (<6 hours: 16.7%; 6 to 12
hours: 19.2%; >12 hours: 24.3%; p=0.002) but not with major adverse
cardiovascular and cerebrovascular events (MACCE). Longer (S2B)
time was associated with impaired myocardial perfusion but not with in-
hospital mortality or MACCE
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The number of articles resulted from the search on the bases CENTRAL,
SCOPUS, MEDLINE were 12.446. From examining titles and abstracts, 159
articles were considered likely to be included. Of these, 17 met the inclusion
criteria for this review. Of the studies that were excluded, the most of them
did not evaluate the effect of time from the onset of primary angioplasty to
the final outcome in patients with acute myocardial infarction and an article
was reported in a study protocol.

RESULTS

The characteristics of the review studies are summarized in Table 1. In
all 17 studies that met the inclusion criteria and were used in the review,
the majority of these were conducted in the United States (n=8, 47,06%),
while the others in Japan (n=2, 11.76%), Taiwan (n=2, 11.76%), and one
in Canada (5.88%), United Kingdom (5.88%), India (5.88%), Finland
(5.88%) and China (5.88%). Over the period 2012-2016, which was a search
criterion of the studies, five studies were published in 2012 (29.41%), two
in 2013 (11.76%), three in 2014 (17.65%), three in 2016 (17.65%) and
four in 2015 (23,53%). With regard to the methodological design of the
studies, most (n=12, 70.59%) were retrospective and were based on data
and recordings of medical records of hospital and cardiovascular records of
hospitals and/or cardiology companies, while the remaining five were cross-
sectional observational studies.

Investigation the correlation of time from initial assessment to emergency
department until the onset of primary angioplasty with the final outcome
in patients with acute myocardial infarction was evaluated in all studies
included in the review. In majority of cases, primary angioplasty was
achieved initiation time of less than 90 minutes from the initial assessment,
resulting in better outcomes of patients (5,6,9,11-21). However, in case of
performing culprit-vessel primary percutaneus coronary intervention before
the unilateral or complete diagnostic angiography is associated with a
statistically significant reduction in vascular access-to-balloon time, although
the difference of 4-6 minutes is unlikely to be clinically relevant (22). The
time from patient presentation to hospital in STEMI myocardial infarction
diagnosis and laboratory activation for catheterization is a powerful guide to
the total time from admittance to PPCI (14).

Furthermore, to the case where a computed tomography (CT) scan
was applied prior to PCI application (23) and when the stenosis site was
investigated (24), in the other studies, an average angioplasty initiation time
of less than 90 minutes was observed in the majority of patients. In some of
them also were described the effect of time from assessment on initiation
of angioplasty in patients short-term or longterm outcomes and in others
were investigated the reasons of delay until the onset of primary angioplasty.
Endly in some were found time reduction practices from assessment to the
onset of angioplasty and improving the clinical outcome.

Effect of time between assessment and angioplasty onset on patient
outcomes

The studies that evaluated the impact of time from the initial assessment
on emergency department until the onset of primary angioplasty, showed
better direct and long-term clinical outcomes for patients with AMI STEMI
diagnosis, which were submitted to PPCI within the indicated times.
In particular, patients had better triennial outcome, with lower rates of
composite death and congestive heart failure (11), lower probability of death
in hospital (15) and lower overall mortality rates (9,12,19,21). In addition,
the longest time was associated with disturbed myocardial perfusion but
not with in-hospital mortality or with significant adverse cardiovascular and
cerebrovascular events or other morbidity in the hospital (21). However, the
survival rates of patients on early angioplasty appear to be associated with
younger age (less of 65 years) (5), as well as the stenosis at which patients
with lesion in the left anterior descending artery appeared higher mortality
rates (24). Furthermore, delays which are not due to the health system
organizational structure appear to be responsible for a 4-fold higher mortality
rate of one year (17), while delayed PCI application off time hemodynamic
laboratory operating did not appear to adversely affect hospitalization time,
vascular complications, thrombolysis in myocardial infarction (TIMI) 3 final
flow and in-hospital mortality (16). However, benefits were only limited to
the patients who presented to emergency department early after the onset of
symptoms (11).

Reasons of delay until the onset of primary angioplasty

The results of the studies that evaluated the reasons for delaying PPCI
application have shown that they may be related to either patients, health

10

professionals or both. The electrocardiogram implementation time (ECG)
(12,14), decision making on PCI, patient consent (12,15), activation of the
catheterization group, economic processes (12), the use of axial tomography
in the emergency department (14,23) are agents of delay in initiating primary
angioplasty. Furthermore, other reasons found are difficulty in vascular access,
difficulty passing through the lesion, cardiac failure / intubation and “other
reasons” (9,15,18). Moreover, the characteristics of patients predisposing for
delays in the onset of primary angioplasty appear to be older, female sex,
most co-morbidities and African-American patients (15). The delays due to
the health system organizational structure seem to decrease over time (19),
however, the longer time from occurrence of symptoms until the attendance
to emergency department affected the immediate onset of angioplasty (21).
Lastly, a patient off time attendance was sometimes associated with a PCI
initiation delay (19) and other times not (12).

Reduction practices of the time from estimation to the onset of primary
angioplasty and improvement in clinical outcome

In some of the review studies, additional practices have been evaluated
to help reduce the initial angioplasty start time, with the ultimate goal
of improving clinical outcomes for patients. First, architectural design
of hospitals seems to have a significant impact on patient care, reducing
time from initial assessment to catheterization in cases where rapid patient
classification is facilitated, and a direct link between emergency department
and the catheterization laboratory is achieved (20). Direct transfer of patients
with STEMI to the laboratory was associated with significantly lower primary
angioplasty initiation times, faster reperfusion, and lower mortality risk in
comparison with the first transfer to the emergency department (9). Another
study showed that the establishment of a cardiological approach by a team
of health professionals in the ED reduced the time of primary angioplasty
in patients with STEMI (13). Also, the activation time of the laboratory
to initiate post-evaluation PPCI appears to be lower at 8am-5pm (16),
but a simultaneous electronic alert for the off-hours of the catheterization
laboratory may reduce the time from entering PPCI and increasing the
number of patients achieving target times (6) The performance of PPCI
prior to contralateral or complete diagnostic angiography is associated with
a statistically significant reduction in vascular access time (22), but not
performing CT prior to primary PCI that changes clinical management in a
very small percentage of patients (23).

DISCUSSION

This systematic bibliographic review examined key questions that are
important in understanding the recent findings on the delay from the initial
assessment in the emergency department to the onset of primary angioplasty
of patients with AMI. The main messages are as follows: 1. the improvement
in the care of AMI STEMI patients has significantly contributed to the
reduction of time from patient admittance to hospital to catheterization
laboratory; 2. longer waiting time to PPCI application adversely affects short-
term and longterm clinical outcomes of patients; 3. factors that prolong
waiting time can be categorized according to the characteristics of the
patients, the characteristics of the group of health professionals and the care
procedures and the characteristics of the hospitals/care system; and 4. Good
“time-reduction practices have been described to initiate primary angioplasty
from the time of assessment.

The incidence of coronary heart disease remains high and the disease is
responsible for more than 7 million deaths worldwide annually (25). Despite
the decline in mortality, the time for presentation acute myocardial infarction
patients into care is still a major public health problem (26). Time until the
onset of treatment is an essential predictor of morbidity and mortality in
patients with acute ST segment elevation (STEMI) myocardial infarction
and are about to undergo pharmacological or mechanical reperfusion
therapy (27). Furthermore, delay in treatment reduces the effectiveness of
interventions and leads to negative outcomes (28).

Guidelines suggest that treatment commences within no more than 90
minutes from the onset of symptoms (25). Significant hospital delays
in treatment are responsible for up to 40% of patients not achieving the
target (29). Approximately one in two AMI cases are fatal before admittance
in hospital and occur more frequently within one hour of the onset of
symptoms (26), whereas delayed onset of primary angioplasty by over two
hours increases mortality (29). This review showed that in most cases primary
angioplasty was achieved start within 90 minutes from the initial assessment,
resulting in better outcomes of patients and agreement with the target time

of guidelines (5,6,9,11-21).
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Furthermore, from the review studies it appeared that the immediate and
outpatient outcomes of the patients were better when the time from the
initial assessment in the emergency department to the catheterization
laboratory was within the indicated targets. In particular, lower rates of
in-hospital mortality, fewer complications, and higher survival rates were
recorded up to three years after surgery (9,11,12,15,19,21). Prognostic
factors of delayed initiation of primary angioplasty include hospital transport
time, no search for care, admittance to a non-specialized center (27), and
not existence of angina pain (30). The findings of this review also show that
patient-related factors (age, female gender, co-morbidity such us diabetes and
obesity), PCI consent, failure to identify symptoms and delayed search for
care (12,15,21) appear to be those that eventually increase the time to the
initiation of primary angioplasty. Other prognostic factors have been found
to concern the system (19) and the health care professionals (9,12,14,15,18).

In addition, from the studies used in this review some good practices
appeared to reduce the waiting time from assessment in primary angioplasty
(9,20). These practices include that the catheterization laboratory is closer to
the emergency department site, resulting in immediate patient transfer and
PCI application. Furthermore, admittance to hospital non-working hours at
the hemodynamic laboratory increases the PCI initiation time (16), while
cardiac evaluation by a specialized team in the emergency department area
improves clinical times (13). Understanding the time-related factors from
assessment to primary angioplasty can lead to an improvement in the quality
of care for STEMI patients. Primary PCI appears to be the most effective
reperfusion therapy for patients with STEMI (29).

LIMITATIONS

Study selection criteria as well as search results create some limitations on
this review. [nitially, one of the limitations is the small number of studies
selected and in particular 17 studies in their entirety. Another limitation
is the quality of the methodology of published studies. There are particular
challenges that have been described for systematic reviews, especially when
retrospective studies or observational studies are used and for prognostic
factor reviews. A limitation on the systematic reviews to be considered in this
paper is related to the methodology of the studies that included in review
results. According to the Cochrane Systemic Reviews Manual (31) it is noted
that in literature reviews including observational studies or retrospective
studies the quality and generalization of results is a major problem than with
the reviews of randomized clinical tests. In this review, there is a remarkable
absence of randomized trials for the subject to be studied as well as the search
did not result in such studies. Furthermore, retrospective studies are likely
to lead to a positive confusion about the factor or intervention studied, as
most reports describe improvement in time from evaluation to PCI over the
years. Endly, there is also a limitation of no unpublished bibliography was
searched.

CONCLUSION

This review has shown that studies which were correlating time from initial
evaluation to the onset of primary angioplasty and final outcome in patients
with AMI, have highlighted the importance of early treatment, which is
feasible in the majority of cases. The time from evaluation to catheterization
includes only a small part of the overall delay for treatment and the overall
delay of the healthcare system. However, a delay of over 90 minutes leads to
difficult clinical outcomes, the range of which varies from complications in
catheterization or postsurgery, worse direct and distant clinical outcomes,
to death in hospital. Many factors have been reported to affect the time
from evaluation to the onset of PCI in patients with STEMI who have
undergone primary angioplasty. The overall quality of evidence for these
factors is low and is largely based on observational studies or retrospective
studies. Furthermore, systematically recording the results has highlighted the
characteristics that can urge health professionals to reconsider the methods
they use to treat patients with AMI in an emergency department. The reasons
that increase the time for primary angioplasty are distinguished by system
factors, the patient and health professionals. Clinical use of these findings
could help treat patients more effectively and improve outcomes.
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