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Abstract

Background—We used data from the Minnesota Stroke Registry to examine rates of intravenous
thrombolytic therapy in acute ischemic stroke and identifed opportunities to improve the utilization
of this treatment.

Methods—We analyzed a total of 1010 acute ischemic stroke patients who had been entered into
the registry by 13 participating hospitals during the first three quarters of the 2008 calendar year.

Results—Of the 1010 patients only 121 (12%) came within 2 hours of symptom onset. Intravenous
recombinant tissue plasminogen activator (rt-PA) was administered to 32/55 (58%) of the patients
who arrived within 2 hours of symptom onset and met eligibility criteria for this treatment. The
remaining 66 patients had a documented reason for non-treatment. The most common reason (22/66)
for non-treatment was rapid resolution of symptoms or mild stroke. Out of those 22 patients, 20 were
ambulating independently prior to admission and only 9/20 (45%) ambulated independently at
discharge.

Conclusion—Further community education on the need for immediate medical attention after
stroke is needed. Patients appropriately excluded from rt-PA treatment due to mild deficits or rapidly
improving symptoms seem to have poor discharge outcomes. This subgroup of patients will have to
be studied further, preferably in the context of a clinical trial.
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The National Institutes of Neurological Disorders and Stroke (NINDS) recombinant tissue
plasminogen activator (rt-PA) trial showed that acute ischemic stroke patients treated with
intravenous (1V) rt-PA within 3 hours of symptom onset had significantly lower rates of
disability compared to those treated with placebo.! Multiple studies have subsequently
confirmed the applicability of the NINDS trial results in the community setting.2: 3

Even though IV thrombolysis is now standard of care for eligible patients with acute ischemic
stroke#, it is not being sufficiently utilized in the community. Partly in response to this
underutilization, nationwide programs such as Get With The Guidelines - Stroke, Primary
Stroke Center certification, and the Paul Coverdell National Acute Stroke Registry (PCNASR)
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advocate increased use of IV thrombolysis as a performance measure for quality improvement.
We analyzed data from the Minnesota Stroke Registry (MSR), part of the PCNASR, to examine
rates of IV thrombolytic use in Minnesota hospitals and identify opportunities to improve the
utilization of this treatment.

The MSR collects quality of care information on patients hospitalized with acute strokes and
transient ischemic attacks. Hospital participation is voluntary and trained abstractors from
participating hospitals enter data via a web-based interface concurrent with or soon after patient
care using standard data definitions provided by the Centers for Disease Control. The
performance measure pertaining to thrombolytic treatment is the percentage of eligible acute
ischemic stroke patients who arrive within 2 hours of time last known intact (denominator) and
receive IV rt-PA within 3 hours of time last known intact (numerator).

Atotal of 1010 acute ischemic stroke cases (as identified by admission diagnosis) were entered
into the MSR by 13 participating hospitals through the third quarter of the 2008 calendar year.
Of these, only 121 patients (12%) came within 2 hours of time last known intact. Figure 1 and
Table 1 show the subgroups of patients who received rt-PA and the opportunities to improve
the use of this treatment. Intravenous rt-PA was given to 32 of 55 patients who arrived within
2 hours of symptom onset and were considered eligible for this treatment. Hence, the
performance measure was met in 58% of eligible patients. The remainder of 66 (of a total of
121) patients who came within 2 hours of symptom onset had a documented reason for non-
treatment. The most common reason for non-treatment was rapid resolution of symptoms or
mild stroke, (22 of 66; 33%). Of these 22 patients, 20 were ambulating independently prior to
admission and only 9 of these 20 (45%) ambulated independently at discharge.

Discussion

Our data shows numerous opportunities to improve the use of IV rt-PA in the community. We
focussed on two issues:First, early arrival of stroke patients to the emergency department
clearly improves the likelihood of receiving intravenous thrombolysis. That the vast majority
of patients with a documented time of symptom onset came after 2 hours of symptom onset
indicates that community education on the need for immediate medical attention after stroke
is sorely needed. Documentation by care providers regarding time of onset and reasons for
non-treatment needs improvement to enable correct assessment of the number of eligible
patients for rt-PA and true compliance to the thrombolytic performance measure. Second,
patients appropriately (according to current treatment guidelines) excluded for mild deficits or
rapidly improving symptoms, seem to have poor discharge outcomes. This has been noted in
other stroke registries as well.? This subgroup of patients will have to be studied, perhaps in
the context of a clinical trial.
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Table 1

Minnesota Stroke Registry — reasons for thrombolytic non-treatment in patients arriving within 2 hours of
symptom onset.

Documented reason for exclusion® Cases N (% of Total cases)
Contraindications 22 (17)

CT findings (e.g. hemorrhage) 4(3)

Warnings 8 (7)

Advanced age 6 (5)

Complicating medical conditions, other illness 2(2)

Patient refusal 10 (8)

Rapid improvement or mild stroke 22 (18)

Other (including rt-PA administered at another facility) 7 (6)
No documented reason 23 (19)

Total non-treated cases 89 (74)

t .
Some cases had multiple reasons for non-treatment

Abbreviations used: CT, computed tomography; rt-PA, recombinant tissue plasminogen activator

J Vasc Interv Neurol. Author manuscript; available in PMC 2010 May 11.



