I EDITORIAL

Fewer Stroke-related Deaths in Argentina: Good News, But the

Debt is Still Outstanding

Menos muertes por enfermedad cerebrovascular en Argentina: buenas noticias, pero la

deuda sigue pendiente.

LUCIANO A. SPOSATO MD, MBA

Although stroke incidence and mortality have declined
in high-income countries (World Bank Classification),
overall worldwide stroke burden has increased due to
population aging.(1) Indeed, the worldwide number
of stroke victims has increased considerably within
the last 20 years.(2) The decline in the stroke inci-
dence and stroke-related deaths in high-income coun-
tries was the consequence of the enactment of timely
health policies. For example, in the province of On-
tario (population of 14,000,000), Canada, the Ontario
Stroke Strategy has probably resulted in the reduc-
tion of age-adjusted stroke incidence and mortality.(3)
This, at least partially, has indirectly resulted in fewer
dementia cases.

Low- and middle-income countries, such as those
of Latin America, face a dual problem in their strug-
gle against cerebrovascular disease. On the one hand,
there is scarcity of reliable data, and on the other,
there is a lack of long-term and consistent health poli-
cies, although of course there are a few exceptions.
The United Nations has made an urgent call to action
for Latin American countries in order to improve data
collection systems for assessing health indicators at
the population level and for measuring the impact of
public health policies. (4) In this context, the study of
Mariani et al. published in this issue of the Argentine
Journal of Cardiology, represents a significant contri-
bution to understand the recent and current status of
cerebrovascular disease in Argentina. (5) The study
has a few limitations correctly addressed by the au-
thors, but is methodologically robust and provides
two relevant results. First, a consistent reduction in
stroke-related deaths was found across all strata of
socioeconomic status between 2000 and 2011. Second,
there was an association between stroke-related mor-
tality and lower socioeconomic status.

The decrease in stroke-related deaths between
2000 and 2011 in Argentina is a novel finding that
could be explained by a reduction in stroke incidence
or by reduced case fatality rates. In other words, is
this finding related to fewer strokes or to improved
stroke treatment? Both options seem to be unlikely,
although there are some clues supporting reduced
stroke incidence as a potential explanation. PRE-
VISTA, the Program for the Epidemiological Evalu-
ation of Stroke in Tandil, Argentina, is the first pro-
spective, population-based study assessing stroke
incidence and mortality in the country. (6) This study
has shown lower stroke incidence in Tandil between
2013 and 2015 than any prior Latin American stroke
study. (7) In part, this could be due to a progressive
decline in stroke incidence based on the development
of health policies aimed at improving the control of
risk factors in Argentina. Effectively, according to the
National Risk Factor Survey of Argentina, there has
been a constant decline in the prevalence of salt added
to meals, salt content in processed foods, and smoking
since its inception in 2005. (8) Use of antihyperten-
sive agents has also increased, particularly among the
most deprived socioeconomic strata of the population
(provision of free antihypertensive drugs by the Gov-
ernment). The progressive improvements in the man-
agement of hypertension have probably had a great
impact on the reduction of stroke risk, since 80% of
stroke victims in Argentina have a history of high
blood pressure. (9) Stroke-related deaths in Argentina
are very unlikely explained by advances in the quality
of acute and hyperacute stroke care, since there has
been a lack of health policies in this regard during and
before the study period. Moreover, recent evidence
suggests that stroke treatment status in Argentina is
critically poor in terms of intravenous thrombolysis
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therapy and availability of stroke units. (10)

Low socioeconomic status was related to higher
stroke-related deaths in the study by Mariani et al.
Socioeconomic status is frequently used to compare
access to social resources and infrastructure across
different populations or individuals. It is a construct
that comprises and combines economic and social as-
pects such as income, education, dwelling characteris-
tics, nutritional level and employment status, among
others. Thus, one of its limitations is that, since it
can be estimated in a myriad of ways, studies assess-
ing its association with health and disease can show
conflicting results. For example, in Argentina, unem-
ployment, but not lower educational level or lower ac-
cess to health insurance, was associated with higher
in-hospital stroke mortality in the National Registry
of Cerebrovascular Accidents (ReNACer). (11) Yet,
evidence supporting the association between lower
socioeconomic status and higher stroke incidence and
mortality is overwhelming. Worldwide, lower socio-
economic strata are associated with higher stroke in-
cidence, younger age at stroke onset, greater relative
proportion of hemorrhagic strokes, and higher stroke
mortality. (12) Furthermore, socioeconomic status has
been shown to be associated with worse stroke out-
come both at individual and neighborhood levels. (13)
Finally, Mariani et al. suggest that one of the limita-
tions of their study was the lack of adjustment for vas-
cular risk factors. (6) However, the classical belief that
lower socioeconomic strata are related to higher bur-
den and worse treatment of risk factors is controver-
sial and has not been consistently demonstrated. (14)

The study by Mariani et al. represents a signifi-
cant contribution to stroke knowledge in Argentina
and proves how scientific information can be gener-
ated based on the analysis of systematically collect-
ed data. This initiative should serve as example and
should also encourage other researchers to follow
similar pathways. The availability of reliable data is
the very first and essential step for the development
of successful health policies. The Argentine Govern-
ment has made some contributions in terms of pre-
vention, but is still indebted to the society regarding
acute stroke treatment policies. This is also true for
the legislature, since legislation has been shown to
have considerable impact on stroke outcomes. (15)
In high-income countries time between stroke onset
and treatment is continuously decreasing, the ef-
fectiveness of acute stroke treatment is improving,
and new therapeutic approaches are developed and
progressively used (e.g., mechanical thrombectomy).
Conversely, in Argentina, with a population of over 40
million, there are no more than 25 centers, in only 11
of 24 provinces, where intravenous thrombolysis is of-
fered in the acute stroke phase. (10) Consequently, the
gap between what should be done and what is actually
done has widened. In Argentina, there is still much to

be done but, at least, a first few steps have been taken
in terms of knowledge generation.

Conflicts of interest

None declared.

(See authors’ conflicts of interest forms in the website/Sup-
plementary material).

REFERENCES

1. Feigin VL, Krishnamurthi RV, Parmar P, Norrving B, Mensah
GA, Bennett DA, et al; GBD 2013 Writing Group; GBD 2013 Stroke
Panel Experts Group. Update on the Global Burden of Ischemic and
Hemorrhagic Stroke in 1990-2013: The GBD 2013 Study. Neuroepi-
demiology 2015;45:161-76. http://doi.org/beceq

2. Feigin VL, Mensah GA, Norrving B, Murray CdJ, Roth GA; GBD
2013 Stroke Panel Experts Group. Atlas of the Global Burden of
Stroke (1990-2013): The GBD 2013 Study. Neuroepidemiology
2015;45:230-6. http://doi.org/bc48

3. Sposato LA, Kapral MK, Wu J, Gill SS, Hackam DG, Cipriano LE,
et al. Declining Incidence of Stroke and Dementia: Coincidence or
Prevention Opportunity? JAMA Neurol 2015;72:1529-31. http://doi.
org/bc49

4. Political declaration of the High-level Meeting of the General
Assembly on the Prevention and Control of Non-communicable
Diseases. Draft resolution submitted by the President of the Gen-
eral Assembly. Available at: http://www.un.org/ga/search/view_doc.
asp?symbol=A/66/L.1 Accessed on November 28, 2012.

5. Mariani J, Monsalvo M, Fernandez Prieto A, Macchia A. Prema-
ture Death from Stroke and Socioeconomic Status in Argentina. Rev
Argent Cardiol 2016;84:114-9.

6. Sposato LA, Coppola ML, Altamirano J, Borrego Guerrero B, Ca-
sanova J, De Martino M, et al. Program for the epidemiological eval-
uation of stroke in Tandil, Argentina (PREVISTA) study: rationale
and design. Int J Stroke 2013;8:591-7. http://doi.org/bcbb

7. Bahit MC, Coppola M, Riccio PM, Cipriano LE, Roth GE, Lopes R,
et al. First-Ever Stroke and TIA Incidence and 30-day Case-Fatality
in a Population-based Study in Argentina. Stroke 2016, in press.

8. Sposato LA, Esnaola MM, Zamora R, Zurri MC, Fustinoni O, Sa-
posnik G; ReNACer Investigators; Argentinian Neurological Society.
Quality of ischemic stroke care in emerging countries: the Argentin-
ian National Stroke Registry (ReNACer). Stroke 2008;39:3036-41.
http://doi.org/frvrtf

9. www.msal.gob.ar/images/stories/publicaciones/pdf/11.09.2014-
tercer-encuentro-nacional-factores-riesgo.pdf Accessed on March
1st, 2016.

10. Zuin DR, Nofal B, Tarulla A, Reynoso F, Ollari J, Alves Pinheiro
A, et al. National epidemiological survey about neurological resourc-
es: Availabilty of stroke centers and IV thrombolysis in Argentina.
Neurol Arg 2015;7:261-5.

11. Sposato LA, Ioli B, Povedano G, Esnaola y Rojas MM, Saposnik
G; Argentinean Neurological Society and ReNACer Investigators.
Unemployment: a social risk factor associated with early ischemic
stroke mortality? Results from the Argentinean National Stroke
Registry (ReNACer). J Stroke Cerebrovasc Dis 2012;21:679-83.
http://doi.org/cxjbzt

12. Sposato LA, Saposnik G. Gross domestic product and health
expenditure associated with incidence, 30-day fatality, and age at
stroke onset: a systematic review. Stroke 2012;43:170-7. http://doi.
org/cf29fh

13. Sposato LA, Grimaud O. Neighborhood socioeconomic status and
stroke mortality: disentangling individual and area effects. Neurol-
ogy 2013;80:516-7. http://doi.org/bebe

14. Brown AF, Liang LdJ, Vassar SD, Merkin SS, Longstreth WT Jr,
Ovbiagele B, et al. Neighborhood socioeconomic disadvantage and
mortality after stroke. Neurology 2013;80:520-7. http://doi.org/be5d
15. Uchino K, Man S, Schold JD, Katzan IL. Stroke Legislation Im-
pacts Distribution of Certified Stroke Centers in the United States.
Stroke 2015;46:1903-8. http://doi.org/bc5d



