2184

Research Original Investigation

23. Messé SR, Khatri P, Reeves MJ, et al. Why are
acute ischemic stroke patients not receiving IV tPA?
results from a national registry. Neurology. 2016;87
(15):1565-1574. doi:10.1212/WNL.
0000000000003198

24. Fonarow GC, Smith EE, Saver JL, et al.
Timeliness of tissue-type plasminogen activator
therapy in acute ischemic stroke: patient
characteristics, hospital factors, and outcomes
associated with door-to-needle times within 60
minutes. Circulation. 2011;123(7):750-758. doi:10.
1161/CIRCULATIONAHA.110.974675

25. Smith EE, Shobha N, Dai D, et al. A risk score for
in-hospital death in patients admitted with ischemic
or hemorrhagic stroke. J Am Heart Assoc. 2013;2(1):
e005207. doi:10.1161/JAHA112.005207

26. Smith EE, Shobha N, Dai D, et al. Risk score for
in-hospital ischemic stroke mortality derived and
validated within the Get With The Guidelines-Stroke
Program. Circulation. 2010;122(15):1496-1504. doi:
10.1161/CIRCULATIONAHA.109.932822

27. Poythress JC, Lee MY, Young J. Planning and
analyzing clinical trials with competing risks:
recommendations for choosing appropriate

Association Between Thrombolytic Door-to-Needle Times and Ischemic Stroke Outcomes

statistical methodology. Pharm Stat. 2020;19(1):4-
21. doi:10.1002/pst.1966

28. O'Gara PT, Kushner FG, Ascheim DD, et al.
2013 ACCF/AHA guideline for the management of
ST-elevation myocardial infarction: executive
summary: a report of the American College of
Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines. J Am Coll Cardiol.
2013;61(4):485-510. doi:10.1016/j.jacc.2012.11.018

29. Ibanez B, James S, Agewall S, et al. 2017 ESC
guidelines for the management of acute myocardial
infarction in patients presenting with ST-segment
elevation: the task force for the management of
acute myocardial in patients presenting with
ST-segment elevation of the European Society of
Cardiology (ESC). Eur Heart J. 2018;39(2):119-177.

30. Franco OH, de Laet C, Peeters A, Jonker J,
Mackenbach J, Nusselder W. Effects of physical
activity on life expectancy with cardiovascular

disease. Arch Intern Med. 2005;165(20):2355-2360.

doi:10.1001/archinte.165.20.2355

31. Lanier JB, Bury DC, Richardson SW. Diet and
physical activity for cardiovascular disease

prevention. Am Fam Physician. 2016;93(11):919-924.

Editor's Note

32. Johnston SC, Easton JD. Are patients with
acutely recovered cerebral ischemia more unstable?
Stroke. 2003;34(10):2446-2450. doi:10.1161/01.STR.
0000090842.81076.68

33. Ali-Ahmed F, Federspiel JJ, Liang L, et al.
Intravenous tissue plasminogen activator in stroke
mimics. Circ Cardiovasc Qual Outcomes. 2019;12(8):
e005609. doi:10.1161/CIRCOUTCOMES.119.005609

34. Nogueira RG, Jadhav AP, Haussen DC, et al;
DAWN Trial Investigators. Thrombectomy 6 to 24
hours after stroke with a mismatch between deficit
and infarct. N Engl J Med. 2018;378(1):11-21. doi:10.
1056/NEJM0al706442

35. Ma H, Campbell BCV, Parsons MW, et al;
EXTEND Investigators. Thrombolysis guided by
perfusion imaging up to 9 hours after onset of
stroke. N Engl J Med. 2019;380(19):1795-1803. doi:
10.1056/NEJM0a1813046

Long-term Outcomes After Thrombolytic Therapy

for Acute Ischemic Stroke

Christopher C. Muth, MD

The role of intravenous thrombolytic therapy in the manage-
ment of acute ischemic stroke is well established,! and faster
administration of intravenous tissue plasminogen activator
(tPA) has been associated with better short-term outcomes in
clinical practice.?

However, it is less certain whether faster time to treat-
ment with thrombolytic therapy is associated with better
long-term outcomes, such as long-term survival. Clini-
cal trial data have not demonstrated a long-term mortality

benefit with thrombolytic
= therapy, perhaps because
Related article page 2170 .

trials were underpowered
for this outcome.® Observa-
tional data have demonstrated better long-term survival
among patients who were treated with thrombolytic therapy
vs those who were not, but reports have not included suffi-
cient detail on process measures to explore the relationship
between time to treatment (ie, door-to-needle time) and
long-term outcomes.* In the US, Get With The Guidelines-
Stroke (GWTG-Stroke; a nationwide voluntary registry and
quality improvement program) contains the granular process
measure data needed for such an analysis; however, long-
term follow-up data are generally not collected.®

In this issue of JAMA, Man et al® linked detailed informa-
tion about time to treatment from the GWTG-Stroke registry
with long-term clinical outcomes ascertained using Medicare
claims data to evaluate the association between door-to-
needle times and 1-year outcomes for more than 61000 pa-
tients with acute ischemic stroke who were treated with in-
travenous tPA from 2006 to 2016. The study findings
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demonstrated that longer door-to-needle times, compared with
more rapid time to treatment, were significantly associated
with a higher risk of all-cause mortality, readmission, and a
composite of all-cause mortality or readmission at 1 year, al-
though the absolute differences for some of the outcomes were
relatively modest. The analyses were generally consistent
whether time was analyzed in 15-minute increments or using
recommended treatment targets of door-to-needle times of
within 45 minutes vs longer than 45 minutes and within 60
minutes vs longer than 60 minutes.

The large number of patients in the study may have al-
lowed for detection of statistically significant associations, but
the data set and the study design have some limitations that
may affect the generalizability of the findings. First, because
of the linkage to Medicare data for outcome ascertainment, the
study population included only older adults, with a median
age of 80 years. Second, a large number of individuals
(n = 41195) in the GWTG-Stroke registry were excluded from
the study because linkage with Medicare claims data was not
possible, including a higher proportion of racial/ethnic mi-
norities. Third, patients who received concomitant therapy
with intra-arterial reperfusion techniques were excluded to fo-
cus the analysis on patients treated solely with intravenous tPA.

Nonetheless, this study fills an important gap in the lit-
erature by convincingly documenting the association be-
tween faster treatment with intravenous tPA and better long-
term outcomes, including 1-year mortality. The findings are yet
another reason for clinicians and health systems to design
stroke services that can treat patients with acute ischemic
stroke with thrombolytic therapy in a rapid fashion.
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