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Review Article

Failed Thrombolysis: A Continuing Problem

Upendra Kaul, Ranjan Kachru
Batra Heart Centre, Batra Hospital and Medical Research Centre, New Delhi

Trials of thrombolysis and primary angioplasty have
shown that coronary artery patency and flow
characteristics following thrombolytic therapy are
independent prognostic predictors of outcome in acute
myocardial infarction (AMI).'> A number of studies suggest
that patency rates with TIMI-3 flow cannot be achieved in
more than 54% of patients even with the best thrombolytic
regimen.! The timely detection of this failed reperfusion is
very important for the further rational management of
patients with AMI. The need is to diagnose it accurately and
cost-effectively, preferably using noninvasive techniques
(Table 1). This has to be followed by prompt and efficient
attempts to reperfuse the blocked vessels by
pharmacological, catheter-based or combined strategies.

Table 1. Failed thrombolysis—noninvasive diagnosis

1. Nonresolution of chest pain

2. Nonresolution of ST segment elevation on ECG (<25%-50%
resolution at 90—180 min post-thrombolysis)

3. Enzyme kinetics
Troponin-T or creatinine kinase-MB or myoglobin ratio
post-/pre-thrombolysis
<5 at 60 min
<10 at 90 min

4. Myocardial contrast echocardiography

Diagnosis of Failed Reperfusion

Cessation of chest pain has been regarded as a clinically
predictive sign of reperfusion though its quantification for
clinical trials is difficult.® Only complete resolution of chest
pain is a good predictor and this sign has been reported in
only 29% of patients with patent arteries.” Analgesia, which
isan important part of the management of AMI, can mask
this sign. It is, therefore, necessary to have more objectively
defined markers of reperfusion besides resolution of chest
pain.

Reperfusion arrhythmias: Although observed frequently
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after thrombolysis and primary percutaneous transluminal
coronary angioplasty (PTCA), none of the observed
arrhythmias (such as accelerated idioventricular rhythm)
have been shown to add independently to the predictive
value of diagnosing reperfusion.”

Electrocardiography: Nonresolution of ST segment
changes after thrombolysis has been shown to be a predictor
of worse long-term outcome compared with a cohort with
good resolution. However, this analysis is a better predictor
of successful perfusion than of failed reperfusion. Studies
have shown a variety of electrocardiographic (ECG) indices
for reperfusion failure or success. These include 25%
reduction in ST segment elevation, identified in the “worst
lead” on the 60-180 min post-thrombolytic ECG; and a
post- to pre-thrombolysis maximal ST segment elevation
ratio or sum of post- to pre-thrombolysis ST segment
elevation ratio equal to or less than 0.5. All these indices
have been described as having reasonable sensitivity and
specificity, irrespective of the infarct site.®° Continuous ST
segment monitoring has also been shown to have a good
predictive value for nonreperfusion in the GUSTO-I study, *°
especially when the initial ST segment elevation is more
than 4 mm.

Biochemical markers: Of the numerous markers,
creatinine kinase isoenzymes, troponin-T or I and myoglobin
measurements have been used extensively for the early
diagnosis of AMI. The rapid peaking of myoglobin seems to
be the earliest marker of a successful recanalization, whilst
the rate of rise of troponin-T post-thrombolysis over 3 hours
has revealed very high (94%) sensitivity as well as specificity
(100%) in this situation.! There is, however, limited evidence
that any of these markers can predict failure to achieve TIMI-
3 flow at 60—-90 min with any degree of similar accuracy.'*!3
At present, these assays are mostly reserved for post hoc
confirmation rather than direct decision-making so they are
of no help in the triage for patients with failed reperfusion.
Early peaking of levels of these markers, while suggesting
restoration of flow, does not necessarily mean achievement
of reperfusion at tissue level (restoration of microvascular
reperfusion). The lack of accuracy and interpretation makes
their reliable use difficult in the setting of failed reperfusion,
especially in the absence of concomitant ST segment
resolution.'
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There is some evidence to suggest that patients who fail
to achieve detectable fibrinogenolysis following
thrombolysis could benefit from additional thrombolysis.
In one small study, benefit was confined to those patients
whose fibrinogen remained at greater than 1 g/L following
therapy with streptokinase.!> Although fibrinogen assay is
not routinely used, this measurement is potentially
advantageous for distinguishing patients in whom
nonreperfusion is primarily due to nonfibrinogenolysis
rather than due to no reflow. In such cases, further
thrombolysis and/or intensified antiplatelet therapy is more
likely to be beneficial rather than interventional treatment.

Emerging diagnostic strategies: Even though sestamibi
is accurate in assessing patency after systemic thrombolysis,
the need to obtain prethrombolytic scans precludes this
method from wide clinical application.'® The acute
assessment of microvascular perfusion by myocardial
contrast echocardiography may be the most promising
strategy.!” Contrast agents are currently being tested in
preclinical trials and are likely to become available for
clinical trial assessment shortly.'®

Management of Patients in Whom Thrombolysis
has Apparently Failed

Repeat thrombolysis and additional antiplatelet
therapy: Readministering the thrombolytic agent is a
frequently used strategy although the evidence supporting
its utility is limited. Lack of attempts to prove the benefit of
this therapy are surprising, considering the potentially large
impact it could have in most hospitals. White et al.'® and
Verheugt et al.>’ showed the advantages of opening the
infarct related artery with systemic or intracoronary tissue
plasminogen activator (tPA) following failure with systemic
streptokinase. Their investigations were, however, made as
nonrandomized trials. In a small group of patients, stratified
on the basis of 25% nonresolution of the ECG, Mounsey et
al.'®> also showed the benefit of additional intravenous
alteplase in terms of improvement in the left ventricular
ejection fraction at 6 weeks.

Pathophysiological studies, however, fail to support the
theoretical benefit of repeat thrombolysis. Moreover, there
seems to be little benefit from repeating thrombolysis later
(more than 6 hours) rather than sooner, as the limited
positive impact of late recanalization on reperfusion can be
offset by the small but possibly deleterious effect of increased
risk of bleeding.?! The issue of the efficacy of repeat
thrombolysis can be sorted out only by a large dedicated
trial but, in view of more recent advances in targeted
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antiplatelet therapy, the role of repeat thrombolysis may
need to be redefined.

The safety of antiplatelet therapy combined with
thrombolytic therapy will be assessed in GUSTO IV. The TIMI
14 trial*?> has shown that a combination of abciximab and
a half dose of tPA is efficacious and gives the best TIMI-3
flow (72%). However, the same was not true for the
combination with streptokinase, which led to higher
bleeding problems, including cerebral bleeds. Data on
combining thrombolytics and antithrombins continue to
suggest that the therapeutic window is narrow. So far,
however, there are no data on the combination of
thrombolytics with glycoprotein IIb/IIla inhibitors in a
setting of “rescue therapy”, i.e. when thrombolysis has
failed. For routine use, we will also need information about
its safety, especially with the potential risk of increased
bleeding.

Role of percutaneous coronary intervention (PCI):
It is clear that something needs to be done in patients with
clinical signs of failed reperfusion. However, little is known
regarding the true value of the more costly rescue PCI from
the data of trials that have already been carried out. In the
TIMIIV subgroup analysis,?® no significant benefit was seen
in the intervention group compared to conservative
management. On the other hand, observational studies by
Juliard et al.>* and Kaul et al.?*> have shown that rescue PCI
results compare well with the primary PCI in the same
hospital. However, in their reported series, Kaul et al.>> have
used abciximab in all the patients taken up for rescue PCI.
Analysis of the intervention subgroup of the GUSTO I sub-
study?* has shown a trend towards improved left ventricular
function and 30-day mortality in the PCI group compared
to conservative strategy. The outcome of these patients was,
however, less favorable than that of patients in whom initial
thrombolysis was successful. Failed rescue PCI in the setting
of failed thrombolysis was a significant predictor of high
mortality (30%).

Analysis of the TAMI 5 study?” subgroup of patients with
an occluded artery post-thrombolysis showed no benefit in
patients who underwent early rather than predischarge PCI.
The RESCUE trial*® compared patients with late signs (>8
hours) of occlusion of the left anterior descending artery
post-thrombolysis and the results suggested improvement
in the left ventricular function and composite endpoints.
The relative benefits in these trials, however, have been quite
modest. The benefits could possibly be significant if catheter-
based interventions are combined with the use of
glycoprotein IIb/IITa inhibitors as has been done in the study
reported by Kaul et al.?*

Although primary PCI has been shown to be superior to
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thrombolysis in patients who can be taken up for the
procedure without delay, it has had very little impact on
AMI treatment in a community setting, mainly because of
logistic reasons.

Referring only patients with failed reperfusion to a
cardiac centre with interventional facilities could probably
be both a good and realistic trade-off between additional
expenses and resources and a significant contribution to
cardiac care in the community. Whether the active research
for signs of failed reperfusion in the early stage of AMI is
superior to the strategy of initial conservative treatment
with predischarge risk stratification and selection for late
intervention remains to be seen. The use of intra-aortic
balloon counterpulsation in a setting of failed thrombolysis
can be useful, especially in hemodynamically unstable and
high-risk patients who need transfer for catheter-based
intervention. Data from a few trials do suggest the utility of
this supportive procedure. A dedicated study funded by the
British Heart Foundation, the REACT study (REscue
Angioplasty versus Conservative management of
Thrombolysis), has been planned to answer this important
question.

Newer strategies, which include intracoronary
therapeutic ultrasound or thrombectomy, could be useful
in achieving lysis of an intracoronary thrombus as well as
promoting microvascular reperfusion.?’=33 There is a good
theoretical basis for these which, if proven in clinical trials,
could add to the present armamentarium as adjunctive
procedures combined with PCI.

Therapeutic options used in failed thrombolysis are listed
in Table 2.

Table 2. Therapeutic options in failed thrombolysis

1. Repeat thrombolysis (newer agents)

2. Glycoprotein IIb/IIIa inhibitors (abciximab, eptifibatide,
tirofiban)

3. Intra-aortic balloon counterpulsation (IABP)
4. Rescue PTCA

5. Combination of glycoprotein IIb/IIla blocker and PCI

Emerging/Combined Strategies

With the advent of new, potent, targeted antiplatelet agents
(abciximab, eptifibatide, etc.) there are some promising data
suggesting that they could be very useful not only as bail
out measures both prior to and during intracoronary
interventions but also as a primary adjunctive treatment.>*
In the TIMI 14 study??, thrombolysis was facilitated with a
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combination of reduced doses of alteplase and abciximab.
Data from the GRAPE study>* suggests that abciximab used
in anticipation of further intervention could recanalize up
to 40% of the occluded vessels. 1t is, therefore, likely that a
combination of all reperfusion methods (thrombolysis,
antiplatelet agents, intracoronary interventions) could offer
the best reperfusion strategy in AMI. To this end, data from
the SPEED trial®*> advances these efforts by demonstrating
that it is safe and efficacious to perform PCI after either
thrombolytic monotherapy or combination therapy (rPA
and abciximab). The study, however, suffers from the
limitation that it is a nonrandomized comparison.

Conclusions

Failed thrombolysis continues to be a significant clinical
problem in the management of patients with AMI. There is
no proven strategy which is clearly superior and can be
recommended as the treatment of choice. In the absence of
sound clinical data, however, it seems logical to recommend
a careful, frequent assessment of the patient’s clinical status
after instituting systemic thrombolysis. This should include
frequent 12-lead ECG control. A 90—120 min recording is
very important since it could form a basis for consideration
of further management, which could be PCI after
administering Gp IIb/IIla blockers if the option is easily
achievable.

Itislikely that patients with failed thrombolysis comprise
a heterogeneous group with different levels of failed lysis,
microvascular no reflow or different degrees of critical
narrowing in the target or infarct related vessel. Careful
evaluation of these factors in individual patients will result
in a more tailored and step-wise approach.
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