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Thrombolysis in Mexico: Current status and opportunities
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With 5.5 million deaths, 80 million prevalent cases, 
and 116 million disability-adjusted life years, stroke re-
mains the second leading cause of worldwide mortality 
and adult long-term disability1. Despite a reduction in 
stroke mortality in recent decades, given the significant 
impact of obesity, physical inactivity, and diabetes 
among other risk factors, the incidence and prevalence 
of stroke is anticipated to increase, particularly in His-
panics2,3. Therefore, there is a public health imperative 
to reduce stroke and its attendant disability. Treatment 
strategies for acute ischemic stroke have made tremen-
dous strides in recent years4. Intravenous thrombolytics 
remain the mainstay, but thrombectomy has now be-
come an important treatment modality5.

It is against this background that the work by Arauz 
et al.6 in this issue of the Revista Mexicana de Neuro-
ciencia should be considered. They prospectively re-
viewed acute stroke treatment in four hospitals in two 
large urban areas in Mexico. Each institution had a 
stroke specialist, a formal stroke program, and a clinical 
pathway to treatment and follow-up. During the 
24-month study period, a total of 500 consecutive isch-
emic stroke patients were identified. The onset to hos-
pital arrival was 11 h despite a relatively high severity 
(mean NIHSS 10 ± 6). Of these, 17.4% arrived within 
4.5 h from onset and overall 7.6% were treated with 
intravenous thrombolysis. The mean door-to-needle 
time was 82 ± 51 min and in 45% the time to treatment 
was beyond 60 min from hospital arrival. An indepen-
dent 6-month outcome was noted in 68.4% of those 
treated versus 41.7% without thrombolytic treatment.

The proportion of stroke patients treated acutely has 
slowly risen over the past two decades. In the multi-
ethnic Florida Stroke Registry, the proportion of acute 
ischemic stroke patients hospitalized within 24 h from 
symptom onset and treated within 4.5 h rose from 7% 
in 20107 to 14% in 2018 [unpublished, floridastrokecol-
laboration.org]. Similarly, across the US, the quality 
improvement Get With The Guidelines-Stroke registry 
reported that 12% of ischemic strokes received al-
teplase in the 2014-2018 period8. Although utilization 
of thrombolytics for acute stroke in Latin America is 
not well described, and while recognizing the limita-
tions of hospital registries, it is reassuring to see a 
similar trend of increased thrombolysis rate in Mexican 
hospitals: 7.6% reported by Arauz et al.6 is an improve-
ment from previous reported 2.4% in the PREMIER 
study (2005-2006)9. Data from 42 mainly European 
countries estimated a mean annual number of intra-
venous thrombolysis of 73/1000 annual incident 
strokes, although some countries achieved rates as 
high as 175/100010. These data provide a bench-
marked goal suggesting that the rate of thrombolysis 
could be as high as 18% if the systems of stroke care 
were optimized. Given recent data on the efficacy of 
thrombolysis in neuroimaging-selected cases with 
unknown time of onset11, rates of treatment may in-
crease further.

Time to treatment is an important driver of outcomes 
after thrombolysis. A greater effect on good outcomes 
with no residual disability is observed in the first 3 h 
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(odds ratio [OR] 1.75) compared to the delayed time 
window (OR 1.26)12. Moreover, it has been estimated 
that reducing time to thrombolysis by 15 min is associ-
ated with 4% increased chance of independent ambu-
lation at discharge and 4% reduction of in-hospital mor-
tality13 and adds 27 days of extra healthy life14. Quality 
improvement programs have shown that discreet inter-
ventions can be very effective in reducing door-to-nee-
dle times15,16. Therefore, the 82-min arrival-to-treatment 
time reported by Arauz et al.6 identifies an opportunity 
and important short-term target for improvement.

A more challenging problem is getting stroke patients 
to medical attention in a timely manner. In 2005-2006, 
data from four US revealed that only 48.0% arrived in 
hospital within 2 h of stroke symptom onset17. After a 
decade from approval of thrombolysis for stroke treat-
ment, only a modest decrease in pre-hospital delays of 
6% per year was noted in an international study18. More 
recent reports from the State of Florida in the US have 
shown a persistent average delay of 301  min from 
symptom onset to 911 call19. This underlies the impor-
tance of more extensive public education on early rec-
ognition of stroke symptoms and the urgency of reaching 
the correct facility for appropriate acute intervention.

The current report by Arauz et al.6 has some limita-
tions, including those inherently associated with pro-
spective hospital registries that raise the question of 
true representativeness. Given the limited number of 
urban hospitals with availability to stroke expertise, the 
assumption is that the true utilization of thrombolysis 
for acute stroke across Mexico is much lower.

Nevertheless, the authors should be commended for 
contributing to the understanding of the current status 
of the treatment of acute stroke in Mexico. This con-
temporary series of consecutive patients identifies im-
portant opportunities for improvement. Future change 
will require a combined and strategic effort from various 
sectors of society, government, and health care to im-
prove recognition of stroke symptoms, ensure an orga-
nized and timely transport to appropriate facilities, and 
improve in-hospital processes to ensure better out-
comes and reduced disability.
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