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Intracoronary thrombolysis in ST-elevation myocardial
infarction: a systematic review and meta-analysis
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ABSTRACT

Background Despite restoration of epicardial blood
flow in acute ST-elevation myocardial infarction

(STEMI), inadequate microcirculatory perfusion is
common and portends a poor prognosis. Intracoronary
(IC) thrombolytic therapy can reduce microvascular
thrombotic burden; however, contemporary studies have
produced conflicting outcomes.

Objectives This meta-analysis aims to evaluate

the efficacy and safety of adjunctive IC thrombolytic
therapy at the time of primary percutaneous coronary
intervention (PCl) among patients with STEMI.
Methods Comprehensive literature search of six
electronic databases identified relevant randomised
controlled trials. The primary outcome was major adverse
cardiac events (MACE). The pooled risk ratio (RR) and
weighted mean difference (WMD) with a 95% CI were
calculated.

Results 12 studies with 1915 patients were included.
IC thrombolysis was associated with a significantly
lower incidence of MACE (RR=0.65, 95% Cl 0.51 to
0.82, 1’=0%, p<0.0004) and improved left ventricular
ejection fraction (WMD=1.87; 95% CI 1.07 to 2.67;
1>=25%; p<0.0001). Subgroup analysis demonstrated a
significant reduction in MACE for trials using non-fibrin
(RR=0.39, 95% Cl 0.20 to 0.78, 1>=0%, p=0.007) and
moderately fibrin-specific thrombolytic agents (RR=0.62,
95% (1 0.47 t0 0.83, 1’=0%, p=0.001). No significant
reduction was observed in studies using highly fibrin-
specific thrombolytic agents (RR=1.10, 95% Cl 0.62

to 1.96, 1°=0%, p=0.75). Furthermore, there were no
significant differences in mortality (RR=0.91; 95% Cl
0.48 10 1.71; ’=0%:; p=0.77) or bleeding events (major
bleeding, RR=1.24; 95% Cl 0.47 to 3.28; 1=0%;
p=0.67; minor bleeding, RR=1.47; 95% CI 0.90 to 2.40;
>=0%; p=0.12).

Conclusion Adjunctive IC thrombolysis at the time of
primary PCl in patients with STEMI improves clinical and
myocardial perfusion parameters without an increased
rate of bleeding. Further research is needed to optimise
the selection of thrombolytic agents and treatment
protocols.

INTRODUCTION

Ischaemic heart disease remains a leading cause
of morbidity and mortality worldwide." * ST-ele-
vation myocardial infarction (STEMI) occurs due
to coronary vessel occlusion causing transmural
myocardial ischaemia and subsequent necrosis.’

;> Christopher C Y Wong
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43 Freda Passam,®
2 William Fearon,'°

WHAT IS ALREADY KNOWN ON THIS TOPIC

= ST-elevation myocardial infarction (STEMI) is
a significant cause of morbidity and mortality
worldwide. Microvascular obstruction affects
about half of patients with STEMI, leading
to adverse outcomes. Previous studies on
adjunctive intracoronary thrombolysis have
shown inconsistent results.

WHAT THIS STUDY ADDS

= This meta-analysis demonstrates that adjunctive
intracoronary thrombolysis during primary
percutaneous coronary intervention (PCl)
significantly reduces major adverse cardiac
events and improves left ventricular ejection
fraction. Furthermore, it significantly improves
myocardial perfusion parameters without
increasing bleeding risk.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Adjunctive intracoronary thrombolysis in
patients with STEMI undergoing primary PCl
shows promise for clinical benefit. Future
studies should identify high-risk patients
for microcirculatory dysfunction to optimise
treatment strategies and clinical outcomes.

The cornerstone of contemporary management
involves prompt reopening of the occluded coro-
nary artery with percutaneous coronary interven-
tion (PCI).* ° Despite restoring epicardial blood
flow, roughly 50% of patients fail to achieve
adequate microvascular perfusion.® This phenom-
enon, known as microvascular obstruction (MVO),
is predictive of a poor cardiac prognosis driven
by left ventricular remodelling and larger infarct

size.””

In patients with STEMI, MVO is characterised
by distal embolisation of atherothrombotic debris
and fibrin-rich microvascular thrombi.'” A growing
body of evidence supports the efficacy of adjunc-
tive low-dose intracoronary (IC) thrombolysis
in this population. Sezer et al performed the first
randomised controlled trial (RCT), demonstrating
an improvement in myocardial perfusion with
low-dose IC streptokinase post-PCL!!" Subsequent
studies focused on newer fibrin-specific agents with
a lower propensity for systemic bleeding.'* Despite
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encouraging results, many studies were inadequately powered
and yielded conflicting outcomes. This meta-analysis aims to
evaluate the efficacy and safety of adjunctive IC thrombolytic
therapy at the time of primary PCI in patients with STEMI.

METHODS

The present study was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement. '

Search strategy and study selection
Electronic searches were performed using PubMed, Ovid
Medline, Cochrane Library, ProQuest, ACP Journal Club
and Google Scholar from their dates of inception to January
2022. The search terms “STEMI” AND “intracoronary” AND
(“thrombolysis” OR “tenecteplase” OR “alteplase” OR “prouro-
kinase” OR “urokinase” OR “streptokinase”) were combined as
both keywords and Medical Subject Headings terms, with filters
for RCTs. This was supplemented by hand searching the bibli-
ographies of review articles and all potentially relevant studies.
Two reviewers (RR and SV) independently screened the title
and abstracts of articles identified in the search. Full-text publi-
cations were subsequently reviewed separately if either reviewer
considered the manuscript as being potentially eligible. Any
disagreements regarding final study inclusion were resolved by
discussion and consensus with a third reviewer (CCYW).

Eligibility criteria

Studies were included if they met following inclusion criteria:
(1) RCT, (2) STEMI population, (3) IC thrombolysis given to
treatment group with comparison with a control group (CG)
receiving no thrombolytic therapy, (4) major adverse cardiovas-
cular event (MACE) was an outcome reported.

All publications were limited to those involving human
subjects and no restrictions were based on language. Reviews,
meta-analyses, abstracts, case reports, conference presentations,
editorials and expert opinions were excluded. When institu-
tions published duplicate studies with accumulating numbers
of patients or increased lengths of follow-up, only the most
complete reports were included for assessment.

Data extraction and quality assessment

Two investigators (RR and SV) independently extracted data
from text, tables and figures. Any discrepancies were resolved
by discussion and consensus with a third reviewer (CCYW). For
each of the included trials, the following data were extracted:
publication year, number of patients, baseline characteristics of
participants, treatment details (including specific agents admin-
istered), follow-up duration and endpoints.

Study quality and risk of bias were critically appraised using
the updated Cochrane Collaboration Risk-of-Bias Tool V.2.'
Five domains of bias were evaluated: (1) randomisation process,
(2) deviations from study protocol, (3) missing outcome data,
(4) outcome measurement and (5) selective reporting of results.

Outcomes

The predetermined primary endpoint was MACE, which repre-
sented a composite outcome as defined by each individual study.
While the individual components of MACE were generally
consistent across studies, minor discrepancies existed (online
supplemental table 1). Secondary outcomes included clin-
ical endpoints (mortality, heart failure (HF), major and minor
bleeding), myocardial perfusion endpoints (thrombolysis in

myocardial infarction (TIMI) flow grade 3, TIMI myocardial
perfusion grade (TMPG), corrected TIMI frame count (CTFC),
ST-resolution (STR)) and echocardiographic parameters (left
ventricular ejection fraction (LVEF)). Subgroup analysis for
MACE was conducted based on fibrin specificity of the throm-
bolytic agent. This classification comprised non-fibrin-specific
agents (streptokinase and urokinase), moderately fibrin-specific
agents (prourokinase) and highly fibrin-specific agents (alteplase
and tenectaplase). Clinical outcomes were assessed at the end
of the follow-up period, which ranged from 1 to 12 months,
while echocardiographic parameters were evaluated within a
time frame of 1-6 months.

Statistical analysis

The mean difference (MD) or relative risk (RR) was used as
summary statistics and reported with 95% Cls. Meta-analyses
were performed using random-effects models to take into
account the anticipated clinical and methodological diver-
sity between studies. The I statistic was used to estimate the
percentage of total variation across studies due to heteroge-
neity rather than chance, with values exceeding 50% indicative
of considerable heterogeneity. For meta-analysis of continuous
data, values presented as median and IQR were converted to
mean and SD using the quantile method previously described
by Wan et al."® For subgroup analyses, a standard test of hetero-
geneity was used to assess for significant difference between
subgroups with p<0.05 considered statistically significant.

Meta-regression analyses were performed to explore potential
heterogeneity with the following moderator variables individu-
ally assessed for significance: publication year, mean age, propor-
tion of male participants, percentage of left anterior descending
artery infarcts, proportion of smokers, as well as baseline preva-
lence of diabetes, hypertension and dyslipidaemia.

Publication bias was assessed for the primary endpoint of
MACE using funnel plots comparing log of point estimates
with their SE. Egger’s linear regression method and Begg’s rank
correlation test were used to detect funnel plot asymmetry.'® '’
Statistical analysis was conducted with Review Manager V.5.3.5
(Cochrane Collaboration, Oxford, UK) and Comprehensive
Meta-Analysis V.3.0 (Biostat, Englewood, New Jersey, USA).
All p values were two sided, and values <0.05 were considered
statistically significant.

RESULTS

A total of 245 unique records were identified through electronic
searches using six online databases, from which 85 duplicates
were removed. Of these, 120 were excluded based on title and
abstract alone. After screening the full text of the remaining 40
articles, 12 studies'®*’ were found to meet the inclusion criteria,
as summarised on the PRISMA flow chart in figure 1.

IC thrombolysis was examined in 12 studies (n=1030 received
IC thrombolysis and 885 no IC thrombolysis). Included studies
used non-fibrin-specific (streptokinase, urokinase), moderately
fibrin-specific (prourokinase) and highly fibrin-specific throm-
bolytic (alteplase, tenecteplase) agents. The timing and delivery
of IC thrombolytic therapy varied between studies. A complete
summary of study characteristics and baseline participant char-
acteristics is presented in tables 1 and 2, respectively. Primary
and secondary outcomes are summarised in online supplemental
table 2. According to the revised Cochrane tool, the overall risk
of bias assessment for procedural measures was judged to be ‘low
risk” in two studies, ‘some concerns’ in eight studies and ‘high
risk” in two studies (online supplemental figure 1).
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Identification of new studies via databases and registers

,§ Records identified from: Records removed before screening:
§ Databases (n = 245) Duplicate records (n = 85)
s
@
1=
Records screened . Records excluded based on title
(n=160) and abstract (n = 120)
E Reports sought for retrieval Reports not retrieved
= —
o (n = 40) (n=0)
)
(5]
(%}
Reports excluded:
Reports assessed for eligibility Observational/case studies (n= 18)
(n = 40) Review/meta-analysis (n = 7)
Sub-studies (n = 2)
4
5 Studies included in review and meta-
35 analysis (n= 12)
(=]
£

Figure 1

Clinical outcomes

All 12 RCTs reported the incidence of MACE. Compared with
the CG, IC thrombolysis treatment significantly improved
the occurrence of MACE at the end of follow-up (RR=0.65,
95%CI 0.51 to 0.82, I*=0%, p<0.0004; figure 2). Subgroup
analysis demonstrated a significant reduction in MACE for
trials using non-fibrin (RR=0.39, 95%CI 0.20 to 0.78,
[*=0%, p=0.007) and moderately fibrin-specific thrombol-
ysis (RR=0.62, 95%CI 0.47 to 0.83, 1*=0%, p=0.001).
MACE was observed at a similar rate in studies using highly
fibrin-specific thrombolysis (RR=1.10, 95% CI 0.62 to 1.96,
1*=0%, p=0.75). Test for subgroup difference was not signif-
icant (p=0.07). Furthermore, IC thrombolysis was associated
with an improvement of LVEF (weighted MD (WMD)=1.87;
95%CI, 1.07 to 2.67; 1*=25%; p<0.0001; online supple-
mental figure 2). There was a trend towards lower incidence of
HF hospitalisation (RR=0.66; 95% CI 0.42 to 1.05; 1*=0%);
p=0.08; online supplemental figure 3), though not statisti-
cally significant. No significant differences were observed in
mortality (RR=0.95; 95%CI 0.50 to 1.81; I*=0%; p=0.88;
online supplemental figure 4), major bleeding (RR=1.24;
95%CI 0.47 to 3.28; I’=0%; p=0.67; online supplemental

Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart of literature search and study selection.

figure 5) and minor bleeding events (RR=1.47; 95% CI 0.90 to
2.40; *=0%; p=0.12; online supplemental figure 6) between
the two groups.

Myocardial perfusion outcomes

In patients with STEMI, IC thrombolysis significantly improved
TIMI flow grade 3 (RR=1.09; 95% CI 1.02 to 1.15; *=63%;
p=0.006), TMPG (RR=1.38; 95%CI 1.13 to 1.68; I?=54%;
p=0.001), complete STR (RR=1.20; 95%CI 1.10 to 1.31;
2=519%; p<0.0001) and CTFC (WMD=—4.58; 95%CI —6.23
to —2.72; ’=41%; p<0.0001) when compared with the CG
(figure 3).

Meta-regression results

For primary endpoint of MACE, meta-regression analyses did
not identify the following moderator variables as significant
effect modifiers: publication year (p=0.97), proportion of
male (p=0.23), prevalence of diabetes (p=0.44), proportion of
smokers (p=0.68), prevalence of dyslipidaemia (p=0.44) and
prevalence of hypertension (p=0.21).
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Table 2 Summary of baseline patient characteristics in studies investigating intracoronary thrombolysis for patients with STEMI

Male Diabetes Hypertension Smokers Dyslipidaemia LAD-related infarct
Study Group Age (years) N (%) N (%) N (%) N (%) N (%) N (%)
Sezer et al” TG 52.5+8.9 45 (88) 4(8) 17 (33) 38 (74) 18 (35) 28 (55)
CG 57.8+11.3 38 (84) 10 (23) 16 (36) 27 (61) 20 (45) 28 (63)
Zhao et al'® TG 58.4+13.4 67 (74) 28 (31) 41 (45) 35(39) 69 (76) 57 (63)
CG 58.7+14.5 70 (76) 33(36) 45 (49) 33(36) 63 (69) 56 (61)
Greco et al”® G 6115 38 (75) 8 (16) 24 (47) 30 (59) 22 (43) 29 (57)
€] 59+12 34 (67) 9(18) 28 (55) 32 (63) 25 (49) 26 (51)
Geng et al”® TG 53.5+11.4 77 (65) 26 (22) 84 (71) 50 (42) 44 (37) 60 (51)
CG 55.2+10.4 70 (63) 22 (20) 69 (62) 58 (52) 47 (42) 55 (49)
Xiao et al”® TG 64.9+13 28 (76) 15 (39) 20 (53) 21 (55) 17 (44) 15 (39)
CG 62.2+15.8 27 (83) 11(33) 24 (73) 17 (52) 16 (48) 19 (58)
Fuetal” TG 62.6+11.1 16 (80) 4(20) 11 (55) 13 (65) 9 (45) NR
CG 63.2+11.2 15 (79) 5 (26) 10 (53) 9 (47) 9 (47) NR
McCartney et al* CG: 60.7+11 127 (84) 19 (13) 47 (31) 75 (50) 42 (28) 61 (45)
TG (alt 10mg) 59.6+10.3 124 (86) 19 (13.2) 45 (31) 72 (50) 28 (19) 61 (47)
TG (alt 20mg) 61.2+9.7 123 (85) 18(12) 49 (34) 62 (43) 32 (22) 60 (46)
Gibson et a/*' TG 57 15 (75) 2 (10) 13(65) 11 (55) 10 (50) 5(25)
CG 59 13 (81) 3(19) 6 (38) 12 (75) 6 (38) 4(25)
Wang et al’® TG 61.1+11 76(83) 20(22) 54(59) 51(55) 19(21) 51(55)
CG 58.8+11 73(81) 22(24) 46(51) 55(61) 14(16) 42(47)
Wu et al’’ TG 59.5+14 21 (81) 8(32) 17 (47) 12 (48) 8(30) 8(32)
CG 61+13 22 (88) 6 (24) 19 (53) 13 (52) 5 (20) 10 (40)
Huang etal” TG 59.4+10.1 100 (90) 21 (19) 52 (47) 67 (60) 71 (64) 60 (54)
CG 58.5+9.9 105 (90) 21(18) 58 (50) 75 (64) 89 (76) 54 (46)
Jiang et al® TG 53.9+6.6 96 (77) 40 (32) 77 (62) 86 (69) 49 (39) 82 (66)
CG 55.1+6.8 119 (88) 47 (35) 93 (69) 104 (77) 59 (44) 93 (69)

Alt, alteplase; CG, control group; LAD, left anterior descending; STEMI, ST-elevation myocardial infarction; TG, thrombolysis group.

Publication bias

Both Egger’s linear regression method (p=0.73) and Begg’s rank
correlation test (p=0.63) suggested that publication bias was not
an influencing factor when MACE was selected as the primary
endpoint.

DISCUSSION

The present meta-analysis examined 12 RCTs that included 1915
patients with STEMI undergoing primary PCI. All trials evalu-
ated the efficacy and safety of IC thrombolytic agents compared
with a CG. The main findings were that patients administered
IC thrombolysis had: (1) significantly lower incidence of MACE,
(2) improvement in LVEF and (3) superior myocardial perfusion
parameters (TIMI flow grade 3, TMPG, CTFC and complete
STR). Notably, there were no significant differences observed in
mortality and bleeding events in both groups.

Mortality rates following STEMI remain high, with 30-day
mortality rates ranging from 5.4% to 14% and 1-year mortality
rates ranging from 6.6% to 17.5%.%° Despite the increased
availability of primary PCI facilities and advancements in
reperfusion strategies, there has been limited improvement in
STEMI mortality rates.’’ Moreover, complications such as HF,
arrhythmia, repeat revascularisation and reinfarction continue
to be prevalent.’”>* Despite restoring epicardial blood flow
through PCI, MVO is evident in almost half of patients with
STEML® It is characterised by distal embolisation of athero-
thrombotic debris, de novo microvascular thrombosis forma-
tion and plugging of circulating blood cells.*” Furthermore, the
upregulation of inflammatory mediators leads to intramyocar-
dial haemorrhage and further microvascular necrosis.’® *” These

mechanistic pathways contribute to a larger infarct size, adverse
myocardial remodelling and worse prognosis.” ®*®

Thrombolytic therapy is an effective treatment for acute coro-
nary thrombosis.*® It inhibits red blood cell aggregation and
dissolves thrombi to facilitate adequate microvascular perfu-
sion.* *' Thrombolytic agents are commonly classified based
on their affinity for fibrin. Streptokinase and urokinase lack
fibrin specificity, indiscriminately activating both circulating
and clot-bound plasminogen. Prourokinase has moderate fibrin
specificity with a propensity for activation on fibrin surfaces,
although systemic fibrinogen degradation has been observed.
Alteplase and tenectaplase are highly fibrin specific, activating
fibrin-bound plasminogen with minimal impact on circulating
free plasminogen.

Utilisation of a facilitated PCI strategy with adjunctive intra-
venous thrombolysis improves coronary flow acutely,** however,
causes paradoxical activation of thrombin, leading to increased
bleeding.* ** As a result, clinicians considered the administra-
tion of IC thrombolytic therapy. Encouraging results from an
open-chest animal model® led to the first randomised trial using
adjunctive IC streptokinase in 41 patients with STEMI under-
going primary PCL'' In the IC streptokinase group, patients
demonstrated improved coronary flow reserve, index of micro-
circulatory resistance (IMR) and CTFC 2days after primary
PCL'" Further RCTs with moderately fibrin-specific thrombo-
lytic agents (prourokinase) demonstrated similar results with
improved myocardial perfusion parameters.'? 2022232628 Notably,
the T-TIME Study, a large RCT of 440 patients comparing a
highly fibrin-specific thrombolytic agent (alteplase) against
placebo, reported different outcomes. At 3-month follow-up,
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IC Thrombolysis Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
1.2.1 Non-Fibrin Specific
Sezer et al., 2009 4 50 5 44 3.6% 0.70[0.20, 2.46] 2009
Creco at al., 2013 3 51 11 51 3.8% 0.27[0.08, 0.92] 2013 +
Zhao et al., 2015 4 91 12 92 4.7% 0.34[0.11, 1.01] 2015
Subtotal (95% CI) 192 187 12.1% 0.39 [0.20, 0.78] ’—
Total events 11 28
Heterogeneity: Tau? = 0.00; Chi® = 1.26, df = 2 (P = 0.53); I? = 0%
Test for overall effect: Z = 2.69 (P = 0.007)
1.2.2 Moderately-Fibrin Specific
Ceng et al., 2018 10 118 14 112 9.5% 0.68 [0.31, 1.46] 2018 —_—
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there were no significant differences in rates of death or HF
hospitalisation between groups. In addition, microvascular
obstruction (% left ventricular mass) on cardiac magnetic
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Figure 3  Forest plots of myocardial perfusion outcomes with intracoronary (IC) thrombolysis or placebo in ST-elevation myocardial infarction. (A)
Thrombolysis in myocardial infarction (TIMI) flow grade 3. (B) TIMI myocardial perfusion grade 3. (C) ST-segment resolution. (D) Corrected TIMI frame
count. Squares and diamonds=risk ratios/weighted mean difference. Lines=95% Cls.
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impact on MACE.*® Subsequent analyses, including studies
with larger sample sizes or focusing on specific thrombolytic
agents, have since been conducted with varied results.*” *8 Our
meta-analysis, which is the largest to date, demonstrates that
adjunctive IC thrombolysis in patients with STEMI improves
both clinical and microcirculation outcomes. Although
bleeding events did not significantly increase, it is plau-
sible that a tradeoff may exist for reducing MACE. Notably,
subgroup analysis for MACE demonstrated no significant
benefit for highly fibrin-specific agents (figure 2).

Intuitively, fibrin-specific thrombolytics are presumed to offer
inherent advantages over their less fibrin-specific counterparts.
In vivo studies have revealed that administration of alteplase in
patients with STEMI induced shorter periods of thrombin and
kallikrein activation, less reduction in fibrinogen, and a decrease
in D-dimer and plasmin-antiplasmin complexes compared with
streptokinase.*” In this regard, tenecteplase demonstrates supe-
rior performance relative to alteplase with almost no paradoxical
procoagulant effect due to reduced activation of thrombin and
the kallikrein—factor XII system.*°

Nonetheless, other variables may diminish the significance of
fibrin specificity. It has been argued that administration of IC
alteplase, a short-acting thrombolytic with a half-life of 4-6 min,
before flow optimisation with stenting may have contributed to
the negative results seen in T-TIME. Although prourokinase has
a similarly short half-life and was also given before stenting in
multiple studies, it was associated with better results,? 2022232628
The therapeutic efficacy of prourokinase predominantly relies on
its conversion to urokinase, a non-fibrin-specific direct plasmin-
ogen activator, potentially resulting in a prolonged duration of
action. Furthermore, inducing a systemic fibrinolytic state with
a non-selective agent may be paradoxically desirable in patients
receiving adjunctive IC thrombolytics during primary PCI. This
approach can potentially prevent further thrombus reaccumu-
lation and embolisation to the microcirculation, especially in a
highly thrombogenic environment. In contrast, fibrin-specific
agents may heighten the risk of rethrombosis and reocclusion
due to their limited impact on systemic fibrinogen depletion.
Nevertheless, such varied outcomes across these studies could be
attributed to the heterogeneous methodologies used.

Despite encouraging results, future studies targeting patients
at the highest risk of MVO with appropriately powered sample
sizes are required. The ongoing RESTORE-MI (Restoring
Microcirculatory Perfusion in STEMI) trial (NCT03998319) has
a unique approach in which all study participants will undergo
assessment of microvascular integrity after primary PCI prior to
inclusion. Only patients with objective evidence of microvas-
cular dysfunction (IMR value >32) following reperfusion will
be randomised to treatment with IC tenecteplase or placebo.
The primary endpoint measured will be cardiovascular mortality
and rehospitalisation for HF at 24 months, in addition to infarct
size on CMR at 6 months post-PCI. This study may potentially
support a novel therapeutic approach towards treating MVO in
patients with STEMI in the future.

LIMITATIONS

Several key limitations should be considered when inter-
preting the findings of the present meta-analysis. First,
several studies were subject to bias due to issues in rando-
misation and blinding, leading to an increased chance of
type 1 (false-positive) error. In addition, the sample size of
individual studies, except for the T-TIME trial, was relatively
small. Second, inconsistencies in the duration of follow-up

and the definition of clinical outcomes, such as MACE, were
observed among the studies. Third, interventional protocols
varied between RCTs. For example, IC thrombolytic therapy
differed in agent, dosage, timing and route of administra-
tion. Initial studies used non-fibrin-specific agents, while
contemporary studies moved towards newer fibrin-specific
therapy. Besides Sezer et al,” all other studies administered
IC thrombolysis therapy prior to stent implantation.'8-24 262
Within the latter group, some delivered before flow resto-
ration,"” 2! #° though most did so after balloon dilation or
thrombus aspiration.'® 20 22724 2628 gimjlarly, the methods of
IC administration of the agents varied between non-selective
delivery through guiding catheters*® *° to selective delivery
via IC catheters.'®** 2% Furthermore, antiplatelet, antico-
agulant and glycoprotein IIb/Illa inhibitors (GPI) regimens
also differed (table 1). Finally, patient selection was diverse
between studies. Though regression analysis did not detect
any significant effect modifiers, total ischaemic time was
omitted due to significant heterogeneity in reporting.

CONCLUSION

Impaired myocardial perfusion remains a clinical challenge in
patients with STEMI. Despite its limitations, this meta-analysis
favours the use of IC thrombolytic therapy during primary PCI.
Overall, IC thrombolysis reduced the incidence of MACE and
improved myocardial perfusion markers without increasing the
risk of bleeding. Future clinical trials should be appropriately
powered for clinical outcomes and focus on patients at high risk
of microcirculatory dysfunction.
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