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Thrombolytic therapy for acute stroke in Mexico:
Experience of four Mexican hospitals
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Abstract

Background: Although the efficacy of intravenous thrombolysis (IV-T) has been widely demonstrated, the rates of its use
continue to be low. Purpose: The purpose of this study was to assess the frequency of IV-T in Mexican hospitals and to des-
cribe the target times for acute treatment and the functional evolution of patients. Methods: Data prospectively collected from
patients with acute ischemic stroke treated over a period of 2 years in four Mexican hospitals were analyzed. We assessed
demographic data, the onset-to-door (OTD) time, the door-to-needle (DTN) time, treatment and the National Institutes of Heal-
th Stroke Scale (NIHSS), and modified Rankin scale (mRs) scores at the baseline and at the end of the follow-up. Results: There
were 500 patients (mean age 57 + 14 years, 274 [55%] men). The median OTD time was 11 h (range 30 min-190 h); the mean
of NIHSS score was 10 + 6. Eighty-seven (174%) patients arrived at the hospital within 4.5 h; but only 38 (7.6%) patients were
treated with IV-T (mean of NIHSS 12 + 6 points; with a mean OTD time of 2.1 h and a DTN time of 82 + 51 min). After a me-
dian follow-up of 6 months (range 5-24 months), the final NIHSS score was 7 + 6 points. A better prognosis was observed
(mRs < 2) in patients who received IV-T (p = 0.04). Conclusions: The frequency of IV-T in Mexican hospitals continues to be
<10%. A high percentage of patients continues to arrive at the hospital outside the therapeutic window.
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Terapia trombolitica para el infarto cerebral agudo en México: experiencia de cuatro
hospitales Mexicanos

Resumen

Antecedentes y objetivo: Aunque la eficacia de la trombdlisis intravenosa (T-IV) estda ampliamente probada, las tasas de
uso continuan siendo bajas. Nuestro objetivo fue valorar la frecuencia de T-IV en hospitales mexicanos, describir los tiempos
meta de tratamiento agudo y la evolucidn funcional de los pacientes. Pacientes y métodos: Los datos demogréficos, tiem-
pos de llegada al hospital; puerta aguja (TP-A) y el tratamiento empleado de pacientes con infarto cerebral agudo (ICA) y
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tratados en 4 hospitales mexicanos fueron recolectados en registros prospectivos de enero de 2017 a enero de 2019. La
gravedad y discapacidad se midieron por la escala de NIH y la escala modificada de Rankin (emR). Resultados: Analiza-
mos 500 pacientes (media de edad 57 + 14 afios; 274 (55%) hombres). La mediana de tiempo entre el inicio de los sintomas
y la llegada al hospital fue de 11 h (rango de 0.30 a 190 min). La media de NIHSS fue de 10 + 6 puntos. 38 (7.6%) pacien-
tes recibieron T-1V (media de NIHSS 12 + 6 puntos). En los tratados con T-IV la media de tiempo del inicio de sintomas a la
llegada al hospital fue de 2.1 h (127 min) y el TP-A tuvo una media de 82 + 51 min. Después del seguimiento el NIHSS final
fue de 7 + 6 puntos. Se observo un mejor prondstico (emR < 2) en pacientes que recibieron t-IV (p = 0.04). Conclusiones: La
frecuencia de T-1V continua siendo menor al 10%. Un porcentaje elevado de pacientes continua llegando al hospital fuera

de ventana terapéutica.

Palabras clave: Agudo. Infarto cerebral. Terapia trombolitica. t-PA. Trombdlisis.

Introduction

Intravenous thrombolysis with tissue plasminogen
activator (IVtPA) has improved dramatically overtime
and is strongly associated with a good functional out-
come. However, its benefit is time dependent with no
clear benefit beyond 4.5 h after the time of onset'?.
Despite some initiatives of Mexican medical societies
and the recommendations of the different international
guidelines, in Mexico, a substantial portion of patients
do not receive IV thrombolysis or thrombectomy?. For
clinicians, administrators and decision makers who
seek to improve the treatment and prognosis of patients
with stroke, it is important to know the current situation
of acute stroke treatments, as it will allow the imple-
mentation of activities and programs that help to redu-
ce the consequences of this devastating disease.

Our objective was to evaluate the frequency of IV throm-
bolysis in Mexican hospitals with the capacity to adminis-
ter this treatment. In addition, we assessed the
onset-to-door (OTD) and door-to-needle time in treated
patients and their association with the clinical outcomes.

Methods

Four participating hospitals in Mexico (Instituto Nacio-
nal de Neurologia [INNN], Instituto Nacional de Reha-
bilitacion [INR], Hospital Judrez de México [HJM], and
Hospital Universitario de Nuevo Ledn [HUNL]) contribu-
ted with prospectively collected data from consecutive
ischemic stroke patients. The participating centers each
have an institutional stroke program for acute care and
subsequent follow-up and were recruited through formal
invitation due to their known work in stroke care. Data
were used primarily at the local site for epidemiological
reasons; therefore, the sites were granted waivers for
informed consent. The Institutional Ethics Committee of
the INNN approved the stroke dataset according to in-
ternational and local research regulations.

The population consisted of patients with acute is-
chemic stroke (AIS) treated in participating hospitals
from January 2017 to January 2019. Patient data inclu-
ding demographics, medical history, stroke onset (de-
fined as the last known time, at which the patient was
well), arrival time (OTD), tPA treatment initiation time
(door-to-needle [DTN] time), in-hospital mortality, and
ambulatory status at discharge were extracted by trai-
ned hospital personnel. Stroke severity was measured
by the National Institute of Health Stroke Scale (NIHSS)
and the functional outcome was measured by the mo-
dified Rankin scale (mRS).

The diagnosis of ischemic stroke was verified by a
trainer stroke neurologist and we analyzed data from
all patients with a primary stroke diagnosis of ischemic
stroke during the study period. Although treatment with
thrombectomy is possible in three of the hospitals, only
cases treated in one of the hospitals were reported, so
for the purpose of the present report, only patients
treated with IVtPA were included in the analysis.

To describe patient characteristics, we summarized
and compared two groups: patients treated with IVIPA
and patients not treated with IVtPA. We analyzed the
OTD time in both groups and the DTN time in those
treated with IVtPA.

Statistical analyses were performed with SPSS ver-
sion 19. We performed a descriptive analysis of the
different variables, expressed in proportions, medians,
and ranges. The proportions of patients with a DTN
time of 60 min and clinical outcomes were compared
between patients treated with and without tPA.

Results

We analyzed 500 patients (207 from HUNL, 172 from
HJM, 92 from INNN, and 29 from INR). The mean age
of the population was 57 + 14 years and 274 (55%)
were men. The most frequent risk factors were
hypertension in 225 (54%), diabetes in 177 (37%), and

211



212

Rev Mex Neuroci. 2019;20

oo 1 2

rt-PA |
hian| B 11 9

Nort-PA
(M= a82) 55 90

0% 10% 200 30% 40%

m3 m4 WS m6

500 6O0% 70% BO% 0% 100%

Figure 1. Difference of modified Rankin score scale in groups of patients with and without the use of intravenous

thrombolysis with tissue plasminogen activator.

tobacco use in 149 (31%). The mean NHISS score was
10 + 6 points.

The median OTD time was 11 h (range: 30 min-
190 h). Eighty-seven (17.4%) patients arrived at the
hospital in < 4.5 h (median OTD 2.6 h, range 50 min-
4.5 h), but only 38 (7.6%) received IVIPA (OTD time;
2.1, range 40 min-4.2 h). In patients treated with IV
thrombolysis, the mean DTN time was 82 + 51 min
(range 15 min-3.7 h), and in 17 treated patients (44.7%),
the DTN time was longer than 60 min.

Overall, there were 16 (3.2%) in-hospital deaths, and
265 (53%) patients achieved independent functional
outcomes at hospital discharge. No cases of hemorr-
hagic complications were reported.

After a median follow-up of 6 (rages 5-24) months,
269 (53%) patients evolved with good functional prog-
nosis (mRs 0-2), 229 (54%) in the group without IV
thrombolysis versus 26 (69%) in the treated group
(Fig. 1). At the end of the follow-up, the median NIHSS
scale score was 6 (range 0-34).

In the comparative analyses, 462 (92%) patients with
AIS were not treated with IVtPA, of whom 51% had poor
functional outcomes (MRS 3-6). A trend toward better
functional outcomes was observed in patients who re-
ceived IVIPA (p = 0.04).

Discussion

This study found that the majority of patients with AIS
fail to present to the hospital within the optimal time
period for effective intervention. The time of arrival at

the hospital after the onset of symptoms was widely
variable, ranging from 30 min to 190 h. Because it was
not the objective of the study, we did not analyze what
were the causes of the delay, but it could be explained
by the failure to recognize the signs and symptoms or
a lack of awareness of potential treatment benefits.
Hospitals also failed to have an adequate organization
for the treatment of these patients; among those who
arrived within the therapeutic window, less than half
received treatment with tPA and in more than half the
patients who were treated, the DTN time was > 60 min,
with a wide range.

The lack of improvement in the delay in stroke eva-
luation and treatment underscores the need for more
effective public health programs in Mexico. Further,
efforts to increase public awareness of stroke signs and
symptoms, to disseminate guidelines and recommen-
dations for stroke evaluation and treatment, and to
develop initiatives (including those targeting health-ca-
re providers, the emergency medical system, teleme-
dicine, those implementing a pre-hospital acute stroke
protocol and the public) are imperative to change this
scenario in Mexico and in most other middle- and
low-income countries.

In positive trials, patients were treated at hospitals
with complex, efficient, resource-rich, team-based
stroke systems in place, in which the implementation
of a national quality improvement initiative was asso-
ciated with improved timeliness of tPA administration,
and this improvement was associated with lower in-hos-
pital mortality and intracranial hemorrhage*.



Developed countries have greatly reduced mortality
and dependence mainly due to changes in case fatali-
ty; however, there has been limited progress in the
acute stroke management in developing countries®®.
This could be attributed to several reasons mainly re-
lating to limited health-care resources for the popula-
tion, socioeconomic considerations, pre-hospital delay,
and lack of infrastructure. Although in Mexico, the use
of IVIPA seems to have been increased in recent
years?, its frequency of use continues to remain low,
and hospital arrival and treatment times remain far be-
low the international standards. In contrast, to our re-
sults, a previous study in Mexico showed that a high
percentage of patients had short hospital arrival times;
however, less than 3% underwent thrombolysis?. Three
of the participating hospitals included patients in both
registers, so it is significant that the percentage of pa-
tients treated with IVtPA, in these centers, increased
from 3% to 7% in a period of 10 years.

While the previous studies demonstrated that educa-
tional efforts to improve the recognition of stroke symp-
toms have been shown to reduce the time to hospital
arrival after symptom onset®®, additional educational
initiatives are still needed in Mexico.

Our study has multiple limitations. The main limitation
is that it is a representative sample of two of the main
cities in Mexico, and the results are biased toward ur-
ban settings with reasonably well-developed health-ca-
re systems. As in most developing countries, in Mexico,
the quality of stroke care varies widely, with areas of
excellence, intermixed with areas of severe need,
depending on the location, socioeconomic status, edu-
cation, and cultural beliefs of the region. Another limi-
tation is that although the subjects were consecutive
patients in a prospectively maintained database, the
retrospective analysis does not allow the evaluation of
other variables of interest, such as door-to-tomography
time, and the causes of delay.

Our data provide a national perspective on acute
stroke care and should inform the planning and optimi-
zation of stroke systems in Mexico to promote public
awareness of the benefits of prompt stroke treatment.
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The recognition of stroke warning signs and the time
window during which reperfusion is therapeutically effec-
tive is undoubtedly an area of opportunity in Mexico.

Conclusion

The frequency of IV-T in Mexican hospitals continues
to be less than 10%. A high percentage fo patients
continues to arrive at the hospitals outside the thera-
peutic window.
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