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ABSTRACT

Primary angioplasty has been shown to be more effective than fibrinolysis in terms of mortality and
adverse outcomes. More recent data, however, suggests that timely reperfusion with fibrinolysis is
comparable to primary angioplasty. The current study gathered data from the International Survey of
Acute Coronary Syndromes in Transitional Countries registry. Among 7406 ST-elevation myocardial
infarction patients presenting within 12 hours from symptom onset, 6315 underwent primary
percutaneous coronary intervention and 1091 were treated with fibrinolysis. The primary outcome
was 30-day mortality, while the secondary outcome was a composite of 30-day incidence of death,
severe left ventricular dysfunction, stroke or reinfarction. Patients who underwent primary
angioplasty tended to have a greater cardiovascular risk profile and were slightly older. On the other
hand, patients treated with fibrinolysis received less anti-platelet medications yet were more often
prescribed beta blockers in the acute phase. Among those who received fibrinolysis, 43% underwent
coronary angiography while 32.3% were treated with a subsequent angioplasty. Total ischemic time
was lower in patients undergoing fibrinolysis (185 minutes) than in those treated with primary
angioplasty (258 minutes). Rates of primary and secondary combined endpoints were higher in
patients receiving fibrinolysis compared to those receiving primary angioplasty (7.8% vs. 4.1%;
p<0.0001; OR 1.97, 95% CI, 1.38-2.81; and 14.8% vs. 10.1%, p<0.0001; OR 1.43, 95% CI, 1.12-
1.81). When considering only patients receiving reperfusion within 3 hours, regardless of reperfusion
strategy, differences in mortality (6.3% vs. 4%, p=0.094, for fibrinolysis or primary angioplasty,
respectively; OR 0.87, 95% CI, 0.35-2.16) and in the combined secondary endpoint were no longer
observed (12.9% vs 10.8%, p=0.33; OR 0.98, 95% ClI, 0.58-1.64), and female sex was no longer a
significant predictor of adverse outcomes. When performed 3 hours from symptom onset, fibrinolysis

is safe and feasible, in terms of mortality and adverse outcomes, compared to primary angioplasty.






INTRODUCTION

The advent of angioplasty, as an alternative reperfusion strategy to thrombolysis for ST-elevation
myocardial infarction (STEMI), brought forth significant reductions in the rates of death, re-
infarction, and stroke. The therapeutic benefits of primary percutaneous coronary intervention
(pPCl) are confirmed by an abundance of data deriving from clinical trials comparing thrombolysis
with primary angioplasty [1-5]. Besides the choice of reperfusion strategy, another determining
factor associated with the outcomes of patients with STEMI is total ischemic time, an association
reinforced by the notion of “time is muscle” [6]. In fact, European Society of Cardiology (ESC)
Guidelines for the management and treatment of patients with STEMI recommend adopting a
reperfusion strategy based on delays associated with these treatments. Current ESC guidelines
recommend primary PCI over thrombolysis if PCI can be performed within 120 minutes from
symptom onset; conversely, thrombolysis is recommended when PCI cannot be performed within
120 minutes [6]. Total ischemic time is related to both patient delay and system delay and, while
the former is dependent on educating patients, the latter is determined by many logistic factors,

including on-site emergency health care, transfer delays, and in-hospital delays [6].

Unfortunately, real world clinical practice often differs in terms of system delay, which are
dependent on a lack of or underdevelopment of pPCI networks and emergency services. For this
reason, many low-middle income countries (LMIC) are characterized by lower reperfusion rates
and subsequently higher rates of mortality [7-9]. Data from Eastern European countries has shown
that, among other factors, a time to admission exceeding 12 hours is associated with a lack of
reperfusion [8]. Therefore, both patient and system delay are paramount to receiving the ideal

reperfusion strategy and ameliorating outcomes in patients with STEMI.

Current guideline recommendations for choice of reperfusion strategy are largely dependent upon

data from randomized clinical trials. Observational data has suggested comparable outcomes of
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the two reperfusion strategies when these are applied within a limited time frame. The current
study was aimed at the evaluation and comparison of thrombolysis and pPCI in the real-world

context of a large registry.



METHODS

Data was derived from 41 centers, in 12 countries, belonging to the International Survey of Acute
Coronary Syndromes in Transitional Countries (ISACS-TC; ClinicalTrials.gov Identifier:
NCTO01218776) registry between 2010 and 2018 [10-20]. Among participating centers, 22 are tertiary
health care institutions able to perform PCI and/or cardiac surgery, while the remaining 19 are
secondary centers with an intensive cardiac care unit. The University of Bologna Alma Mater
Studiorum is the coordinating center for the registry. Patients were eligible for inclusion if they were
older than 18 years of age, had symptoms consistent with an acute coronary syndrome, evidence of
new or presumed new significant ST-segment changes, T-wave changes, or new left bundle branch

block on serial electrocardiograms and/or elevated cardiac biomarkers of necrosis.

Study population

Among 17,513 patients with an acute coronary syndrome (ACS), 6794 were excluded because they
were admitted for a Non-ST-elevation acute coronary syndrome (NSTEACS). Of the 10,719 STEMI
patients, 2441 (22%) did not receive any reperfusion treatment and were therefore excluded. Of the
remaining 8278 reperfused STEMI patients, 872 were excluded because the time from symptom onset
to admission was greater than 12 hours. Of the remaining 7406, 6315 underwent pPCI while 1091

received fibrinolysis.

Definitions and Outcomes

Delays to reperfusion, expressed as a median with interquartile range (IQR), were reported as total
ischemic time, defined as time from symptom onset to time of reperfusion. The primary outcome was
30-day mortality, while the secondary outcome was a composite of 30-day incidence of death, severe
left ventricular dysfunction [defined as the presence of a left ventricular ejection fraction (LVEF) of
less than 35%], stroke or reinfarction. In-hospital outcomes were recorded during hospital stay, while

30-day events were recorded during the corresponding follow-up visit.
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Safety end points were major and minor non-CABG bleeding events as established by the TIMI study
group. Major bleeding was defined as any episode of intracranial bleeding or clinical signs of
hemorrhage in association with a decrease in hemoglobin >5 mg/dL. TIMI minor bleeding events
were defined as any observable signs of hemorrhage resulting in a reduction of hemoglobin between

3-5 mg/dL.

Statistical analysis

Demographic, clinical, and therapeutic variables were compared using Pearson’s y? for categorical
variables and Kruskal Wallis rank-sum test for continuous variables. Results are presented as means
+ standard deviations or median (with interquartile range) for continuous variables and numbers and

percentages for categorical variables.

Multivariate logistic regression analysis, adjusting for relevant demographic, clinical, and therapeutic
variables, was used to evaluate independent predictors of primary and secondary outcomes in STEMI
patients arriving within 12 hours from symptom onset receiving either fibrinolysis or pPCI. Fixed
covariates included in the analysis were sex, age, cardiovascular risk factors (hypercholesterolemia,
hypertension, diabetes mellitus, smoking, and family history of CAD), history of any cardiovascular
disease (CVD) [including prior angina, prior MI, prior revascularization, prior heart failure, prior
stroke, and prior peripheral vascular disease], systolic blood pressure (SBP) at admission, and heart
rate (HR) at admission. Covariates applied as dummy variables were relevant in-hospital medications

administered during the acute phase, including aspirin, clopidogrel, betablockers, and heparins.

A second multivariate logistic regression analysis was performed, using the same fixed model, to
identify predictors of adverse outcomes in STEMI patients arriving within 12 hours form symptom
onset but receiving reperfusion within 3 hours from symptom onset. Results are presented as odds
rations (OR) with 95% confidence intervals (95% CI). Statistical analyses were performed in STATA

14 (StataCorp. College Stations, TX, USA)
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RESULTS

Baseline characteristics

Demographic and baseline characteristic of 7046 STEMI patients with time from symptom onset to
admission less than 12 hours are shown in Table 1. Patients administered fibrinolysis were slightly
younger than those who underwent pPCI (59.1+11.6 vs 60.5+11.6, p=0.0001). On the other hand, a

similar rate of women underwent either reperfusion strategy (26.6% for fibrinolysis vs. 28.5%,

p=0.2).
Tab. 1 — Demographic and clinical characteristics of STEMI patients undergoing reperfusion within
12 hours from symptom onset with either primary PCI or fibrinolysis
Characteristics Total population Fibrinolysis pPCI p-value

(N=7406) (N=1091) (N=6315)

Demographic characteristics
Age 60.3+11.6 59.1+11.6 60.5+11.6 0.0001
Women 2088 (28.2) 290 (26.6) 1798 (28.5) 0.2
BMI 27.3+4.2 27.3+4.2 27.3+¥4.1 0.98
Cardiovascular risk factors
Hypercholesterolemia 2690 (41.1) 292 (35.3) 2398 (42) <0.0001
Diabetes mellitus 1483 (20.6) 231 (22.5) 1252 (20.3) 0.1
Hypertension 4656 (64.3) 595 (57.1) 4061 (65.5) <0.0001
Current smoker 3354 (50.5) 512 (53.7) 2842 (50) 0.03
Family history of CAD 2051 (30.1) 231 (23.4) 1820 (31.3) <0.0001
Clinical history of ischemic heart disease
Prior angina pectoris 906 (12.2) 115 (10.5) 791 (12.5) 0.07
Prior myocardial infarction 781 (10.6) 106 (9.7) 675 (10.7) 0.33
Prior PCI 793 (10.7) 52 (4.8) 741 (11.7) <0.0001
Prior CABG 45 (0.6) 9(0.8) 36 (0.6) 0.32
Clinical history of cardiovascular diseases
Prior heart failure 44 (0.6) 16 (1.5) 28 (0.4) <0.0001
Prior stroke 195 (2.6) 24 (2.2) 171 (2.7) 0.3
Prior PVD 93(1.3) 32 (2.9) 61 (1) <0.0001
Clinical presentation
SBP at admission (mmHQ) 139.7+25 137.2+28.4 140.2+24.3 <0.0001
Heart rate at admission 80.2+22.4 79.6+£31.2 80.3+£20.5 <0.0001
(bpm)
Killip Class > 2 913 (22.8) 234 (27.6) 679 (21.5) <0.0001
Values are shown as either mean + SD for continuous variables or number and percent for categorical variables.
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With regards to cardiovascular risk factors, patients treated with primary angioplasty, when compared
to those who were administered fibrinolysis, had a higher rate of hypercholesterolemia (42% vs
35.3%, respectively; p<0.0001) and hypertension (65.5% vs. 57.1%, respectively; p<0.0001).

Smoking, however, was more prevalent in fibrinolysis patients (50% vs. 53.7%, p=0.03).

In terms of clinical history of ischemic heart disease and cardiovascular disorders, significant
differences were observed in the history of prior PCI, history of heart failure and of peripheral
vascular disease (PVD). The history of prior angioplasty was more prevalent among those who
underwent pPCI than those reperfused with fibrinolysis (11.7% vs. 4.8%, respectively; p <0.0001).
On the contrary, prior heart failure and history of PVD were less prevalent among pPCI patients than

fibrinolysis patients (0.4% vs. 1.5%, p<0.0001 and 1% vs. 2.9%, p<0.0001, respectively).

Upon hospital arrival, patient who underwent pPCI had a slightly higher heart rate (80.3+20.5 bpm
vs. 79.6£31.2 bmp, p<0.0001) and systolic blood pressure (140.2+24.3 mmHg vs 137.2+28.4 mmHg,
p<0.0001) than those treated with fibrinolysis. Accordingly, more patients treated with fibrinolysis

arrived with a Killip Class of 2 or greater (27.6 vs 21.5, p<0.0001).

In-hospital treatment

Although the rates of pharmacological therapy were high in all STEMI patients, regardless of
reperfusion strategy, some differences were present between the two cohorts (Tab. 2). Medications
given less frequently to fibrinolysis patients than to pPCI patients were aspirin (97.4% vs 99.5%,
respectively; p<0.0001), clopidogrel (86.4% vs. 95.1%, p<0.0001), and statins (97.3% vs. 93.8%,
p<0.0001). Conversely, beta blockers and heparins were given more frequently to fibrinolysis patients
than to pPCI patients (85% vs 76%, p<0.0001, and 95.7% vs 87.3%, p<0.0001; respectively).

Regarding in-hospital procedures, 43% of patients treated with fibrinolysis underwent coronary
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angiography (CAG), while 32.3% were subsequently treated with PCl. Among these patients for

which indication for angioplasty was recorded, 22.5% underwent rescue PCI.

Lastly, when comparing total ischemic time (time from symptom onset to reperfusion), patients

treated with fibrinolysis had a shorter median delay to reperfusion compared to pPCI patients (185

minutes compared to 258 minutes, respectively).

Tab. 2 — In-hospital medications, interventions, and delays of STEMI patients undergoing

reperfusion within 12 hours from symptom onset with either primary PCI or fibrinolysis

Characteristics Total population Fibrinolysis pPCI p-value
(N=7406) (N=1091) (N=6315)

In-hospital acute medications

Aspirin 7295 (99.2) 1058 (97.4) 6237 (99.5) <0.0001

Clopidogrel 6876 (93.8) 938 (86.4) 5938 (95.1) <0.0001

Heparins 6472 (88.5) 1040 (95.7) 5432 (87.3) <0.0001

Beta blockers 5655 (77.3) 924 (85) 4731 (76) <0.0001

ACE-I 5314 (79.5) 881 (81.1) 4433 (79.2) 0.151

Statins 6468 (96.7) 1020 (93.8) 5448 (97.3) <0.0001

In-hospital procedures

Coronary angiography 460 (43) 6315 (100) <0.0001

PCI 343 (32.3) 6315 (100) <0.0001

Rescue PCI - 41/182 (22.5) -- --

Postprocedural TIMI grade 111 - - 2068/2192 (94.3) -

Reperfusion delays

Total ischemic time to

fibrinolysis (min) [median (IQR)] - 185 (120-285) -

Total ischemic time to pPCI

(min) [median (IQR)] - - 258 (150-366)

Outcomes

Primary and secondary combined endpoints, as defined in the methods, can be seen in Tab. 3. Rates
of death at 30 days were higher in patients treated with fibrinolysis compared to pPCI patients (7.8%
vs. 4.1%, p<0.0001). In addition, the 30-day rates of the combined endpoint of death, reinfarction,
severe LV dysfunction, and stroke were higher after reperfusion with fibrinolysis than pPCI (14.8%

vs. 10.1%, p<0.0001). This was determined not only by the greater 30-day mortality but by the
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incidence of severe LV dysfunction as well a(7.5% vs. 4.5%, p<0.0001). The safety endpoint of TIMI

non-CABG major and minor bleeding events occurred more often in fibrinolysis patients than in those

treated with pPCI (1.8% vs 1.0%, p=0.0.015).

Tab. 3 — 30-day outcomes of STEMI patients undergoing reperfusion within 12 hours from

symptom onset with either primary PCI or fibrinolysis

Characteristic Total population Fibrinolysis pPCI p-value
(N=7406) (N=1091) (N=6315)

Combined endpoint 796 (10.8) 161 (14.8) 635 (10.1) <0.0001

Mortality 345 (4.7) 85 (7.8) 260 (4.1) <0.0001

Severe LV dysfunction 369 (5) 82 (7.5) 287 (4.5) <0.0001

Stroke 16 (0.2) 1(0.1) 15 (0.2) 0.3

Reinfarction 125 (1.7) 2(0.2) 123 (2) <0.0001

Bleeding 83 (1.12) 20 (1.8) 63 (1.0 0.015

A multivariable analysis was performed
adjusting for relevant characteristics, including
demographic and risk factor variables, along
with those describing CVVD medical history and
clinical presentation (Tab. 4). In the overall
STEMI population of patients arriving at a
hospital within 12 hours of symptom
presentation reperfused with either fibrinolysis
or pPCI, thrombolytic therapy was associated

with an increased risk of death (OR 1.97, 95%

Tab. 4 — Multivariable analysis showing factors associated
with death in the overall population

Variable OR | 95% CI p-value
Fibrinolytic therapy 1.97 |1.38-2.81 | <0.0001
Female sex 1.34 | 1.01-1.79 | 0.041
Age 1.05 | 1.04-1.06 | <0.0001
Hypercholesterolemia 0.55 | 0.41-0.74 | <0.0001
Diabetes Mellitus 157 |1.16-2.12 | 0.003
Hypertension 0.64 |0.48-0.86 | 0.002
Smoking status 0.71 | 0.52-0.97 | 0.032
Family history of CAD 1.00 |0.71-1.40 | 0.9
Prior angina pectoris 1.14 |0.76-1.72 | 05
Prior Ml 1.07 | 0.69-1.67 | 0.8
Prior revascularization 1.51 | 0.95-2.40 | 0.082
History of prior CVD 1.90 |1.18-3.07 | 0.008
SBP at admission§ 1.26 |1.14-1.39 | <0.0001
HR at admission§§ 1.22 | 1.13-1.33 | <0.0001

8categorized by decreasing intervals of 10 mmHg
88§categorized by increments of 10 bpm

*including history of prior stroke, PVD, and heart failure

Cl, 1.38-2.81). Other than reperfusion strategy, female sex (OR 1.34. 95% CI, 1.01-1.79) and older

age (OR 1.05, 95% ClI, 1.04-1.06) increased the risk of death at 30 days. Additional clinical factors

associated with an increased risk of death at 30 days were diabetes mellitus (1.57, 95% CI, 1.16-
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2.12), a positive clinical history of CVD (1.90, 95% CI, 1.18-3.07), low systolic blood pressure at

admission (1.26, 95% ClI, 1.14-1.39), and high heart rate at admission (1.22, 95% ClI, 1.13-1.33).
Effects of delay on outcomes

A secondary analysis was performed on patients receiving reperfusion within 3 hours (180 minutes)
from symptom onset. Baseline demographic, clinical and treatments variables are reported in Tables
5 and 6. In brief, compared to the total study population, patients reperfused within 3 hours from
symptom onset were slightly younger (58.5+11.3 vs. 60.3+£11.6). Furthermore, there were also less

women receiving timely reperfusion (< 3 hours) (22% vs 28%).

Tab. 5 - Demographic and clinical characteristics of STEMI patients undergoing reperfusion within
3 hours from symptom onset with either primary PCI or fibrinolysis

Characteristics Total population Fibrinolysis pPCI p-value
(N=1149) (N=318) (N=831)

Demographic characteristics

Age 58.5+11.3 58.2+11.4 58.6+11.3 0.5

Women 253 (22) 69 (21.7) 184 (22.1) 0.9

BMI 27.514.1 27.4+4.2 27.6x4 0.4

Cardiovascular risk factors

Hypercholesterolemia 397 (39.3) 85 (33.5) 312 (41.3) 0.03
Diabetes mellitus 228 (20.3) 66 (22.1) 162 (19.6) 0.4
Hypertension 673 (59.2) 169 (54.3) 504 (61) 0.04
Current smoker 565 (54.6) 156 (56.5) 409 (53.9) 0.5
Family history of CAD 254 (23.2) 61 (20.5) 193 (24.2) 0.2
Clinical history of ischemic heart disease

Prior angina pectoris 114 (9.9) 28 (8.8) 86 (10.4) 0.4
Prior myocardial infarction 132 (11.5) 33(10.4) 99 (11.9) 0.5
Prior PCI 80 (7) 12 (3.8) 68 (8.2) 0.009
Prior CABG 7 (0.6) 5 (1.6) 2(0.2) 0.009
Clinical history of cardiovascular diseases

Prior heart failure 13(1.1) 8 (2.5) 5 (0.6) 0.006
Prior stroke 39 (3.4) 9 (2.8) 30 (3.6) 0.5
Prior PVD 20 (1.7) 13 (4.1) 7 (0.8) <0.0001

Clinical presentation
SBP at admission (mmHg) | 141.2+27.7 | 136.3+29.1 | 143.1+26.9 | <0.0001
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Heart rate at admission 79.5+27.9 76.2+19.1 80.8+30.5 0.0008
(bpm)
Killip Class > 2 152 (24.6) 72 (30.3) 80 (21.1) 0.01

variables.

Values are shown as either mean + SD for continuous variables or number and percent for categorical

Rates of in-hospital acute medications were similarly distributed in both the early reperfusion group

and in the entire study population, as were rates of coronary angiography and PCI. Interestingly, rates

of rescue PCI were lower in the early reperfusion group than in the total population (17.7% vs 22.5%,

respectively). Lastly, the difference in delay between thrombolysis and primary angioplasty was

inferior in patients receiving reperfusion within 3 hours from symptom onset (110 min vs 115 min

and 185 min vs 285 min).

Tab. 6 — In-hospital medications, interventions, and delays of STEMI patients undergoing
reperfusion within 3 hours from symptom onset with either primary PCI or fibrinolysis

Characteristics Total population Fibrinolysis pPCI p-value
(N=1149) (N=318) (N=831)

In-hospital acute medications

Aspirin 1137 (99.1) 309 (97.5) 828 (99.8) <0.0001

Clopidogrel 1067 (93) 268 (84.5) 799 (96.3) <0.0001

Heparins 1112 (97) 308 (96.9) 804 (97.1) 0.8

Beta blockers 857 (74.9) 273 (86.4) 584 (70.5) <0.0001

ACE-I 925 (82.4) 262 (82.9) 663 (82.3) 0.8

Statins 1088 (94.9) 291 (92.1) 797 (96) 0.007

In-hospital procedures

Coronary angiography 973 (84.9) 142 (45.1) 831 (100) <0.0001

PCI 930 (81.3) 99 (31.6) 831 (100) <0.0001

Rescue PCI - 9/51 (17.7) -- --

Postprocedural TIMI grade 11l - - 281/225 (96.9) --

Reperfusion delays

Total ischemic time to

fibrinolysis (min) [median (IQR)] - 110 (70-140) - -

Total ischemic time to pPCI

(min) [median (IQR)] - - 115 (95-145) -

The same multivariate adjusted model was applied only to those patients receiving either fibrinolysis

or pPCI within 3 hours from symptom onset to evaluate the effect of total ischemic time and

-16 -




reperfusion delay on mortality (Tab. 7). After adjustment for relevant demographic and clinical
characteristics, risk factors, and acute medications, fibrinolytic therapy no longer differed from pPCI
both in terms of risk of mortality (6.3% vs. 4%, respectively, p=0.94; OR 0.87, 95% CI, 0.35-2.16)

and the combined endpoint (12.9% vs. 10.8%, respectively, p=0.33; OR 0.98, 95% ClI, 0.58-1.64).

Tab. 7 — Primary and secondary outcomes in the overall population compared with patients
receiving reperfusion within 3 hours.

Outcome | Fibrinolysis | pPCI | p-value | OR® | 95% CI | p-value
Overall population
Death at 30 days 85 (7.8) 260 (4.1) <0.0001 1.97 1.38-2.81 | <0.0001
Combined endpoint 161 (14.8) 635 (10.1) | <0.0001 1.43 1.12-1.81 | 0.004
Patients receiving reperfusion within 3 hours of symptom onset
Death at 30 days 20 (6.3) 33(4) 0.09 0.87 0.35-2.16 | 0.8
Combined endpoint 41 (12.9) 90 (10.8) 0.3 0.98 0.58-1.64 | 0.9

OR=0dd ratio; Cl=confidence interval.

8 Adjusted for sex, age, hypercholesterolemia, diabetes mellitus, hypertension, smoking status, family of
history CAD, history of prior angina pectoris, history of prior MI, history of prior revascularization,
history of cardiovascular disease*, systolic blood pressure at admission, and heart rate at admission,
aspirin, clopidogrel, betablockers, heparins.

*including history of prior stroke, PVD, and heart failure

-17 -



Furthermore, some factors associated with

Tab. 8 - Multivariable analysis showing factors
associated with death in patients receiving reperfusion
within 3 hours from symptom onset.

mortality in those patients receiving reperfusion

within 3 hours differed from those not reperfused

within that timeframe (Tab. 8). Notably, female sex

no longer correlated with 30-day mortality when

total ischemic time was reduced, regardless of

reperfusion strategy (OR 1.41, 95% ClI, 0.67-3.0).

Older age, on the other hand, remained a predictive

factor for mortality (OR 1.05, 95% CI, 1.02-1.09).

Variable OR | 95% Cl | p-value
Fibrinolytic therapy 0.87 | 0.35-2.16 | 0.8
Female sex 1411 0.67-3.0 |04
Age 1.05 | 1.02-1.09 | 0.002
Hypercholesterolemia 0.66 | 0.31-1.40 | 0.3
Diabetes Mellitus 2.1 |0.96-4.43 | 0.07
Hypertension 0.50 | 0.25-1.03 | 0.06
Smoking status 0.62 | 0.28-1.39 | 0.3
Family history of CAD 0.83 | 0.32-2.16 | 0.7
Prior angina pectoris 1.34 | 0.39-4.6 | 0.6
Prior Ml 0.73 | 0.22-2.47 | 0.6
Prior revascularization 3.39 | 1.00-11.5 | 0.049
History of prior CVD 1.73 | 0.55-5.39 | 0.3
SBP at admission§ 1.40 | 1.11-1.76 | 0.005
HR at admission8§ 1.13]0.92-1.38 | 0.2

8 categorized by decreasing intervals of 10 mmHg
§8categorized by increments of 10 bpm

Lower systolic blood pressures at admission,

*including history of prior stroke, PVD, and heart failure

indicative of a worse ventricular function, were associated with an increased risk of death (OR 1.49,

95% Cl, 1.17-1.89).
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DISCUSSION

Clinical profile

Patients treated with fibrinolysis were slightly younger and had lower rates of hypercholesterolemia,
hypertension, and family history of CAD. On the other hand, they tended to have a more frequent
history of smoking, heart failure, and PVD. Upon admission, these patients tended to have a lower
heart rate and systolic blood pressure, and subsequently presented more frequently with a Killip Class
of 2 or greater. The observation that more patients with a higher prevalence of cardiovascular risk
factors received pPCI may be explained by the greater benefits in terms of a reduction in the rates of

mortality that these patients have been observed to possess [21].

Patients treated with fibrinolysis were less frequently given anti-platelet medications. Statins were
also given less frequently to patients undergoing fibrinolysis. On the contrary, beta blockers were
administered more frequently in patients receiving fibrinolysis when compared to those treated with

pPCI.

Among those treated with fibrinolysis, 43% underwent coronary angiography, while 32% were
treated with a subsequent PCI. Lastly, total ischemic time, defined as the time between symptom
onset to the time of reperfusion, was significantly shorter in patients treated with fibrinolysis than in

those receiving pPCI, which is likely due to greater in-hospital system delays and stopover delays.

Impact of delay to reperfusion

The greater therapeutic effect of pPCI over fibrinolysis has been observed in many randomized
clinical trials (RCTs) [1-5] More recent RCT and observational data pertaining to reperfusion
strategies in these patients have suggested a comparable therapeutic effect of thrombolysis and pPCI
when delays are severely reduced [22-26]. The PRAGUE-2 investigators observed no difference in
mortality, in patients receiving either fibrinolysis or transfer pPCI, when total ischemic time was less

than 3 hours [22]. Results from the CAPTIM trial found no differences in mortality at 30 days between
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prehospital fibrinolysis and transfer for pPCI [23]. The same investigators even found a reduced risk
of 5-year mortality in patients receiving pre-hospital fibrinolysis within 2 hours compared to patients

receiving pPCI within the same time frame [24].

Similar results were seen in observational data which found comparable outcomes in STEMI patients
receiving either transfer pPCI or on-site thrombolysis within 2 hours [24, 25]. More observational
data from the Vienna STEMI registry showed similar in-hospital mortality rates between pPCI and
fibrinolysis when either were initiated within 2 to 3 hours from symptom onset [26]. Data from the
FAST-MI registry found no differences between timely fibrinolysis and pPCI in terms the rates of in-
hospital mortality or 1-year survival [27]. As expected, distance from the location of an acute
coronary event and the point of care has been correlated with delay, which was found to be an

independent predictor of mortality [28].

Much of this data is in line with what was observed in the current study. When considering all STEMI
patients arriving within 12 hours from symptom onset, those treated with fibrinolysis have worse
outcomes than those treated with pPCIl. Among patients receiving timely reperfusion, in the case of
the current study 3 hours, outcomes improve significantly in patients receiving fibrinolysis, to the

point where these outcomes are comparable to pPCI.

The conflicting result between older RCTs and newer data derived from RCTs and observational
studies is likely due to numerous factors, amongst which improvements in reperfusion times and in
pharmacotherapy, be they thrombolytics, anti-platelet medications, or cardioprotective therapy.
Another determining factor seems to be the availability of pre-hospital fibrinolysis with transfer to a
PCI capable center, which drastically shortens total ischemic time. Interestingly, the relationship
between therapeutic effects of pPCI and reperfusion delay seem to be dependent upon risk profile

[21].
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Thrombolysis in specific subgroups

Women treated with fibrinolysis have been shown to have worse outcomes compared to men, in part
due to the greater incidence of bleeding events. Data has shown that among women, pPCl, as opposed
to fibrinolysis, is predictive of survival [29]. However, in the current study, when considering patients

receiving a timely reperfusion, female sex is no longer predictive of 30-day mortality.

Representation of patients 75 years or older is sparse in large trials, often comprising around 10% of
study populations [23, 30]. Older age has been shown to be predictive of adverse outcomes in patients
receiving thrombolysis [31]. Similarly, in the current study, older age remains a significant predictor
of 30-day mortality, even when accounting for delay to reperfusion. More recently, the STREAM
investigative Team compared the efficacy and safety of primary angioplasty versus fibrinolysis
combined with an early invasive strategy and found no difference in the primary composite endpoint
(which consisted in 30-day death, shock, congestive heart failure, or reinfarction) among patients
aged over 75 years of age (29.2% vs. 26.9%, respectively; OR 0.92, 95% CI 0.62-1.37) [30]. Worthy
of note, the study protocol was amended by halving the dose of tenecteplase in patients older than 75
after observing high rates of intracranial hemorrhages [30]. Therefore, early fibrinolysis with a
reduced dose of thrombolytic followed by an early invasive strategy in elderly patients in which delay

to primary angiography is excessive may be safer while maintaining comparable efficacy.

Data from the current study show that diabetes, while predictive of mortality in the total study
population, is not predictive in the subset of patients receiving reperfusion within 3 hours. Previous
observations regarding 5-year outcomes in patients receiving reperfusion by either pPCI or
thrombolysis showed that a thrombolytic approach was equivalent to primary angioplasty in diabetic
patients, regardless of delay [24]. This difference is likely due to the higher overall cardiac risk profile

in ISACS-TC registry patients, compared to the CAPTIM trial population.
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The combined strategy

The combination of thrombolysis and early angiography with subsequent PCI has been established
as standard of care. The pharmaco-invasive strategy consists in thrombolysis combined with an early
routine angiography, between 2-24 hours from symptom onset, with the possibility to perform PCI if
required. The safety and efficacy of this approach has been observed in both randomized controlled
trials and meta-analyses [32-39]. Therefore, current guidelines recommend transferring patients to a

PCI center after the administration of thrombolysis for an early angiography and PCI if necessary [6].
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CONCLUSION

The current study has shown that timely reperfusion, in this case within 3 hours, with fibrinolysis,
rather than pPCl, is feasible and safe in STEMI patients arriving within 12 hours of symptom onset,
regardless of sex. This study shows that timely fibrinolysis is associated with similar rates of mortality
and adverse events when compared to pPCI. This reperfusion strategy should be preferential in remote
areas and in regions with underdeveloped angioplasty networks. Furthermore, tertiary centers should
study associations between travel distance from the event locations to points of care and,
subsequently, categorize zones based on these associations in order to facilitate caregivers in the

selection of a reperfusion strategy.
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