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Thrombolysis for PE: less is more?
Luke S Howard

Despite the significant advances in diag-
nostic imaging, risk stratification and anti-
coagulants over the past two decades in 
the field of PE, very little progress has 
been made in clarifying the role of throm-
bolysis in the treatment of submassive or 
intermediate-risk PE. Perhaps the simplest 
illustration of our uncertainty is that 
guideline committees struggle to come up 
with consistent recommendations. While 
the National Institute for Health and Care 
Excellence (NICE) Clinical Guideline 144 
makes it clear that thrombolysis should 
not be administered to patients outside the 
context of haemodynamic instability,1 the 
European Society of Cardiology (ESC) 
guidelines leave open the possibility that 
we ‘consider’ reperfusion therapy in some 
patients with intermediate-high risk PE.2 
While NICE guidance does not perhaps 
reflect the complexity of different presen-
tations of PE, the ESC guidelines leave us 
with a great deal of uncertainty when 
making major clinical decisions.

Large randomised controlled trials have 
not been able to provide a clear answer; 
rather they leave us with further hypoth-
esis-generating conclusions. The Pulmo-
nary Embolism Thrombolysis (PEITHO) 
trial randomised over 1000 patients with 
ESC-defined intermediate-high risk PE 
(haemodynamically stable, right ventric-
ular dysfunction on imaging and positive 
troponin) to placebo or tenecteplase.3 
One would imagine that with a posi-
tive primary endpoint, this would have 
provided clear direction; however, it did 
not. This is because the primary endpoint 
was a composite of mortality and haemo-
dynamic collapse at 7 days and, while 
relevant, this does not take account of 
the significant morbidity burden asso-
ciated with bleeding in the tenecteplase 
arm. Restricting the outcome to mortality 
alone at 30 days failed to show a benefit 
of tenecteplase over placebo, since a 
reduction in PE-related mortality was 
counterbalanced by an increase in bleed-
ing-related deaths.

With this equipoise in mortality, 
why, then, is there still a search for 
a role for thrombolysis in selected 

haemodynamically stable patients? First, 
we recognise that there is still a significant 
mortality risk associated with this group 
of patients and more needs to be done. 
Overall mortality at 30 days in PEITHO 
was lower than expected, at under 3%.3 
A recent study of approximately 900 
patients showed that the 30-day mortality 
for patients with intermediate-high risk PE 
was 7.7%, of which 4.8% was PE-related.4 
This is not an isolated finding and it is not 
clear why there was this difference. It may 
relate to a reluctance to recruit ‘sicker’ 
patients with intermediate-high risk PE to 
trials if they can be offered thrombolysis 
outside a trial. Alternatively, patients may 
be monitored more closely for deteriora-
tion in trials.

Second, we may be able to improve the 
benefit:risk profile of reperfusion therapy 
with better patient selection. While 
PEITHO used the intermediate-high risk 
patient group, recent data have suggested 
that this group of patients does not have 
a significantly higher mortality than the 
intermediate-low risk patients.4 Various 
studies have shown that combinations of 
risk factors that include biomarkers and 
deep vein thrombosis identified on leg 
vein Doppler may identify normotensive 
patients at the highest risk of adverse 
outcomes who would benefit from reper-
fusion.5 6 Furthermore, a deeper look into 
the PEITHO data shows that younger 
patients were at lower risk of adverse 
events. Of the 13 patients who suffered 
a stroke in the study, only one was under 
the age of 65.3 This was further supported 
by the results of a meta-analysis demon-
strating that the risk of major bleeding was 
significantly attenuated in patients aged 
65 or under receiving thrombolysis.7

Third, we may be able to make throm-
bolysis safer by reducing the dose and/
or delivering it centrally via catheter. 
Several trials have examined the ques-
tion of adjusting the dose or method of 
delivery of thrombolytic therapy, both 
comparing it against placebo or full-dose 
thrombolysis. Different entry criteria and 
a lack of a clear understanding of whether 
full-dose thrombolysis is better than 
placebo hamper conclusions from these 
small to medium-sized studies. In Thorax, 
Jimenez and colleagues present a system-
atic review and network meta-analysis of 
all forms of thrombolysis in an attempt 
to provide some clarity from this fog of 

heterogeneous studies.8 They conclude 
that thrombolysis does not seem to offer 
a clear advantage compared with stan-
dard anticoagulation; however, a low dose 
may be the best option to consider when 
thrombolysis is being used.

It is worth exploring these interesting 
findings in more detail. The authors 
were not able to separate out high-risk 
(haemodynamic instability) patients from 
non-high-risk patients. Thrombolysis is 
still recommended in high-risk patients. 
Naturally, including these patients in the 
overall analysis may have contaminated 
the overall findings; however, since they 
were negative, this criticism is invalid. 
It should be noted that the network 
meta-analysis established that the OR of 
mortality with full-dose thrombolysis 
compared with anticoagulation was 0.60 
(95% CI 0.36 to 1.01). It is possible that 
better patient selection with a higher risk 
of adverse outcomes and a lower risk of 
bleeding may allow full-dose thrombol-
ysis to confer a benefit if trials were to be 
performed in these groups (to be defined). 
Low-dose and catheter-directed thrombol-
ysis compared with anticoagulation had 
OR of 0.47 (0.14 to 1.59) and 0.31 (0.01 
to 7.96), respectively. Major bleeding 
appeared to be lowest in the low-dose 
thrombolysis group, followed by cathe-
ter-directed thrombolysis and finally full-
dose thrombolysis.

These findings are not definitive but are 
helpful. It is unlikely that the next itera-
tion of PE guidelines will be significantly 
influenced by this paper to the extent of 
making a new recommendation, since the 
level of evidence is not strong enough. We 
will probably still be left with an option 
to ‘consider’ reperfusion therapy in 
some form of increased-risk subgroup of 
normotensive patients. Our unit receives a 
number of calls for advice on what to do 
with normotensive patients with PE who 
display many adverse risk factors, such as 
elevated biomarkers and large thrombus 
burden, including residual proximal deep 
vein thrombosis and free-floating right-
sided cardiac chamber thrombus; thus, 
many clinicians appreciate the need for 
therapy that is more aggressive than anti-
coagulation in a small, but difficult to 
define, group of non-high-risk patients. 
We cannot always expect to find the 
answer in clinical guidelines to every 
problem that front-line medicine throws 
at us. The findings from the study of 
Jimenez et al may well assist us when we 
‘consider’ what to do with patients in this 
‘grey zone’ of increased risk.

It is not surprising that we are still left with 
many questions in relation to reperfusion 
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therapy in PE, although with studies such 
as that of Jimenez et al it does feel as if we 
are edging closer to knowing how to use it. 
There is still a need to define the group of 
patients who will benefit from reperfusion 
therapy, and if the previous studies were not 
already enough of a springboard to design 
and run a large trial with reduced-dose 
thrombolysis, then the study by Jimenez et al 
ought to be. The only stumbling block will be 
if further risk stratification of patients results 
in difficulty recruiting to a large enough 
study, although in theory a higher risk group 
would reduce the sample size needed to see 
benefit. If the outcomes were to show signif-
icant improvement in outcomes with a low 
bleeding risk, then this would become the 
new gold standard against which to test cath-
eter-directed thrombolysis, which at present 
is still trying to find its rightful home.

One of the justifications for thrombol-
ysis in the past was to prevent the serious 
long-term outcome of chronic thrombo-
embolic pulmonary hypertension. At least 
for now, the extension study of PEITHO 
has settled that argument with no clear 
long-term benefit from thrombolysis.9 So 
we are getting there, but slowly…
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