Research

JAMA Neurology | Original Investigation

Effect of a Quality Improvement Intervention on Adherence
to Therapies for Patients With Acute Ischemic Stroke

and Transient Ischemic Attack
A Cluster Randomized Clinical Trial

M. Julia Machline-Carrion, MD, MHS, PhD; Eliana Vieira Santucci, BSc; Lucas Petri Damiani, MSc; M. Cecilia Bahit, MD; German Malaga, MD;

Octévio Marques Pontes-Neto, MD, PhD; Sheila Cristina Ouriques Martins, MD, PhD; Viviane Flumignan Zétola, MD, PhD; Karina Normilio-Silva, MSc;
Gabriel Rodrigues de Freitas, MD, PhD; Alessandra Gorgulho, MD, MSc; Anténio De Salles, MD, PhD; Beatriz Gonzales Pacheco da Silva, BSc;

Juliana Yamashita Santos, BSc; Isabella de Andrade Jesuino, Pharm; Priscila Regina Torres Bueno, MSc; Alexandre Biasi Cavalcanti, MD, PhD;

Hélio Penna Guimaraes, MD, PhD; Ying Xian, MD, PhD; Janet Prvu Bettger, ScD; Renato D. Lopes, MD, PhD; Eric D. Peterson, MD, MPH;

Otdvio Berwanger, MD, PhD; for the BRIDGE-Stroke Investigators

IMPORTANCE Translating evidence into clinical practice in the management of acute ischemic
stroke (AIS) and transient ischemic attack (TIA) is challenging, especially in low- and
middle-income countries.

OBJECTIVE To assess the effect of a multifaceted quality improvement intervention on
adherence to evidence-based therapies for care of patients with AIS and TIA.

DESIGN, SETTING AND PARTICIPANTS This 2-arm cluster-randomized clinical trial assessed
45 hospitals and 2336 patients with AIS and TIA for eligibility before randomization. Eligible
hospitals were able to provide care for patients with AIS and TIA in Brazil, Argentina, and
Peru. Recruitment started September 12, 2016, and ended February 26, 2018; follow-up
ended June 29, 2018. Data were analyzed using the intention-to-treat principle.

INTERVENTIONS The multifaceted quality improvement intervention included case
management, reminders, a roadmap and checklist for the therapeutic plan, educational
materials, and periodic audit and feedback reports to each intervention cluster.

MAIN OUTCOMES AND MEASURES The primary outcome was a composite adherence score for
AlS and TIA performance measures. Secondary outcomes included an all-or-none composite
end point of performance measures, the individual process measure components of the
composite end points, and clinical outcomes at 90 days after admission (stroke recurrence,
death, and disability measured by the modified Rankin scale).

RESULTS A total of 36 hospitals and 1624 patients underwent randomization. Nineteen
hospitals were randomized to the quality improvement intervention and 17 to routine care.
The overall mean (SD) age of patients enrolled in the study was 69.4 (13.5) years, and 913
(56.2%) were men. Overall mean (SD) composite adherence score for the 10 performance
measures in the intervention group hospitals compared with control group hospitals was
85.3% (20.1%) vs 77.8% (18.4%) (mean difference, 4.2%; 95% Cl, -3.8% t0 12.2%). As a
secondary end point, 402 of 817 patients (49.2%) at intervention hospitals received all the
therapies that they were eligible for vs 203 of 807 (25.2%) in the control hospitals (odds
ratio, 2.59; 95% Cl, 1.22-5.53; P = .01).

CONCLUSIONS AND RELEVANCE A multifaceted quality improvement intervention did not
result in a significant increase in composite adherence score for evidence-based therapies
in patients with AIS or TIA. However, when using an all-or-none approach, the intervention
resulted in improved adherence to evidence-based therapies.
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JAMA Neurol. 2019;76(8):932-941. doi:10.1001/jamaneurol.2019.1012
Published online May 6, 2019.

932

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Duke Medical Center Library User on 10/20/2020

Supplemental content

Author Affiliations: Author
affiliations are listed at the end of this
article.

Group Information: A list of the
Brazilian Intervention to Increase
Evidence Usage in Practice-Stroke
(BRIDGE-Stroke) Investigators
members appears at the end of the
article.

Corresponding Author: M. Julia
Machline-Carrion, MD, MHS, PhD,
Research Institute, Hospital do
Coragdo, 250 Abilio Soares St,
Sao Paulo, SP 04005-909, Brazil,
(mjuliacarrion@gmail.com).

jamaneurology.com



Quality Improvement Intervention for Hospital Adherence to Therapies for Patients With Stroke

troke represents the second leading cause of death and
disability globally. Large-scale randomized evidence
has established the efficacy of interventions for acute
ischemic stroke (AIS) and transient ischemic attack (TTA), such
as intravenous recombinant tissue plasminogen activator
(rt-PA),* antiplatelet therapy,®® and anticoagulation for pa-
tients with atrial fibrillation.® Nevertheless, the implementa-
tion of these therapies in clinical practice remains subopti-
mal, especially in low- and middle-income countries.!°1®
To date and to our knowledge, most studies assessing the
effect of quality improvement tools such as reminders, audit and
feedback, case management, and distribution of educational
materials to health care professionals for the care of patients with
stroke have been conducted in developed countries.!”'° Qual-
ity improvement interventions have rarely been rigorously
evaluated in lower-resource settings?° such as Latin America,
where the burden of cerebrovascular diseases remains very
high.2 Thus, we conducted a cluster randomized trial to assess
the effect of a multifaceted quality improvement intervention
on the adherence to evidence-based performance measures in
patients with AIS or TIA in Brazil, Argentina, and Peru.

Methods

Study Design

The detailed trial methods have been published previously,?!
and the full protocol and the statistical analysis plan are avail-
able in Supplement 1. In brief, the Brazilian Intervention to In-
crease Evidence Usage in Practice-Stroke (BRIDGE-Stroke)
study was a pragmatic international, 2-arm, cluster random-
ized clinical trial with blinded outcome adjudication. The main
objective was to evaluate whether a multifaceted quality im-
provement intervention could improve the adherence to in-
hospital evidence-based therapies for patients with AIS or TIA.
All hospitals (clusters) submitted the protocol for approval by
their research ethics boards; written informed consent was ob-
tained at the cluster and patient levels. The enrollment pe-
riod was from September 12, 2016, through February 26, 2018.
Follow-up was completed June 29, 2018.

Clusters and Patients

We included 36 public or private hospitals from Brazil (n = 26),
Argentina (n = 6), and Peru (n = 4) offering 24-hour emergency
care with atleast 1 physician in charge of the emergency care unit
for 24 hours, at least 1 on-call neurologist, and available central
nervous system imaging and alteplase therapy. At participating
sites, we enrolled consecutive patients with AIS or TIA who were
admitted within 24 hours from symptom onset as soon as they
presented in the emergency department. We excluded patients
with hemorrhagic stroke, those with expansive lesions and cen-
tral nervous system infections, and those for whom presumptive
admission diagnosis of AIS or TIA was not confirmed. Detailed
eligibility criteria are shown in eMethods 1in Supplement 2.

Baseline Survey
We conducted a prerandomization survey in all clusters using

the same eligibility criteria for patient inclusion. The main ob-
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Key Points

Question Can a multifaceted quality improvement intervention
increase the adherence to 10 evidence-based performance
measures for patients with acute ischemic stroke and transient
ischemic attack in Latin America?

Findings In this cluster randomized clinical trial that included
1624 patients from 36 hospitals in 3 countries, hospitals in the
intervention group had a composite adherence score of 85.3%
for the evidence-based performance measures, and those in the
control group had a score of 77.8%, a difference that was not
statistically significant. In a planned secondary analysis,
improvement in adherence to all 10 performance measures was
greater in the intervention group than in the control group using
an all-or-none approach for the outcome.

Meaning In this cohort of patients with acute ischemic stroke and
transient ischemic attack, a multifaceted intervention did not
demonstrate an overall improvement in adherence to
evidence-based performance measures compared with standard
of care, yet individual care elements improved.

jective was to assess whether clusters were comparable with
regard to prescription rates of evidence-based therapies and
to obtain reliable estimates for our sample size calculation.
Methods and results of the survey are presented in eTable 1in
Supplement 2.

Randomization and Allocation Concealment

Hospitals were randomized (1:1) to a quality improvement in-
tervention or to routine practice. Randomization was strati-
fied in tertiles according to baseline performance. The ran-
domization list was generated at once by a statistician (L.P.D.)
using a central web-based randomization system before en-
rollment of the first patient.

Blinding

Patients and investigators were not blinded to the allocation
of treatment. Outcome assessors and statisticians were blinded
to the nature of the intervention.

Intervention

The quality improvement intervention included case manage-
ment, reminders, a roadmap and checklist of the therapeutic
plan, educational materials, and audit and feedback. Case man-
agement was conducted by a physician leader and trained
nurses from each cluster. Case managers were responsible for
the timely delivery of study materials and for checking the
implementation of evidence-based therapies.

Reminders (colored wristbands) and a roadmap of the
therapeutic plan were designed to be implemented in
sequence during patient management. The wristband
helped to promptly identify patients with a potential AIS or
TIA. Once the diagnosis was confirmed, the case managers
prompted the attending physicians and provided them with
a roadmap of the therapeutic plan. This tool guided the phy-
sicians from appropriate AIS or TIA diagnosis confirmation
to the recommended therapies needed until discharge. The
treatment plan also required that the attending physician
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complete a checklist to confirm the implementation of all
recommended interventions.

Educational materials included an rt-PA kit case, a bed-
side dysphagia screening test, the National Institutes of Health
Stroke Scale, a medication brochure, and a patient educa-
tional brochure. Periodic audit and feedback reports on per-
formance were provided to encourage the teams to seek con-
tinuous improvement.

Hospitals randomized to the intervention received on-
site training visits complemented by web-based and tele-
phone training. In addition, 2 health care professionals from
each of these clusters attended a workshop on how to imple-
ment the intervention. The detailed methods of the work-
shops are provided in eMethods 2 in Supplement 2.

Data Collection

In all hospitals, data were collected prospectively by a trained
research coordinator not involved in patient care. Adherence
to therapies was assessed by a medical record review, patient
files, and medical prescriptions. Quality control was guaran-
teed by automated data entry checks, on-site monitoring, and
central statistical checks.

Outcomes

The primary outcome was as a composite adherence score for
evidence-based therapies (early antithrombotic therapy, deep
venous thrombosis prophylaxis, intravenous rt-PA among pa-
tients with ischemic stroke arriving within 3.5 hours and treated
within 4.5 hours, door-to-needle time of 60 minutes or less,
dysphagia screening, assessment for rehabilitation, antithrom-
botics at discharge, statins for patients with low-density lipo-
protein levels of 100 mg/dL or higher [to convert to milli-
moles per liter, multiply by 0.0259] or not documented,
anticoagulants for atrial fibrillation or flutter, and smoking ces-
sation education) in the first 48 hours and at discharge as in-
dicated based on the patient diagnosis (AIS or TIA). This out-
come consisted of an opportunity score?? defined as the sum
of evidence-based therapies used among the patients’ total eli-
gible opportunities. Secondary outcomes included the pro-
portion of prescription of evidence-based strategies in the first
48 hours and at discharge in an all-or-none approach,? indi-
vidual components of the primary end point, the rt-PA rate
among patients with stroke admitted within 24 hours of symp-
toms, the proportion of use of antihypertensives at dis-
charge, the proportion of patients treated with thrombolysis
within a door-to-needle time of no more than 45 minutes,
and clinical outcomes at 90 days after admission (stroke
recurrence, death, and disability measured by the modified
Rankin scale).

Statistical Analysis

Considering a control group composite adherence score of 75%
and an intracluster correlation coefficient (ICC) of 0.25 (both
based on our baseline survey), we needed to randomize at least
36 clusters and 1440 patients (mean of 40 patients per clus-
ter) to detect a 12.5% absolute improvement in the score with
80% power, 2-tailed a = .05, and an ICC of 0.25. Main analy-
sis followed the intention-to-treat principle. The primary out-
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come was analyzed using a mixed-effects regression model
with random effects to account for the correlation of obser-
vations within clusters. Components of the primary outcome
were individually evaluated using mixed-effects general lin-
ear models considering binomial distribution (logistic regres-
sion with random effects at the intercept per cluster). Allmod-
els were adjusted for the cluster baseline values (obtained
during the observational phase). Treatment effects are ex-
pressed as absolute mean difference for the composite out-
come and odds ratio (OR) for binary outcomes with their re-
spective 95% CIs. We also compared the effects of our
intervention in the following subgroups: teaching vs nonteach-
ing hospitals, hospitals with or without stroke units, hospi-
tals with or without a neurologist in the emergency depart-
ment, final diagnosis (AIS vs TIA), and country. Clinical events
were compared using frailty Cox proportional hazards regres-
sion models with health care center as the random effect. We
performed the following sensitivity analyses: including only
patients with AIS diagnosis, including only patients with TIA
diagnosis, and an adjusted analysis for hospital status and pres-
ence of a stroke unit. The significance level was set at 5% as
2-sided P < .05. Analyses were conducted using R software, ver-
sion 3.5.1 (R Foundation for Statistical Computing).

. |
Results

Of 117 potentially eligible hospitals that were invited, 72 were
excluded (65 could not undergo start-up procedures, 4 were
excluded owing to operational constraints, and 3 did not meet
inclusion criteria). From the remaining 45 hospitals that con-
firmed interest and completed the baseline survey, 9 were ex-
cluded before the randomization phase (3 declined participa-
tion, 5 had insufficient enrollment, and 1 had operational
constraints), leaving 36 sites. From these randomized hospi-
tals that completed the trial, a total of 1624 patients were en-
rolled prospectively (Figure 1).

Hospital and Patient Characteristics

Baseline hospital and patient characteristics were generally
similar in each group (Table 1). From the included clusters,
17 (47.2%) had stroke units, 32 (88.9%) had intra-arterial
thrombolysis capabilities available 24 hours per day, 28
(77.8%) were teaching hospitals, and the median volume of
patients seen in the ED was about 1500 patients per month
(interquartile range, 500-3700). Among enrolled patients,
the mean (SD) age was 69.4 (13.5) years, 913 (56.2%) were
men, 456 (28.1%) had prior stroke, 1219 (75.1%) had hyper-
tension, and 484 (29.8%) had diabetes. From the included
patients, 1434 (88.3%) had a final diagnosis of AIS and 190
(11.7%) of TIA. The mean number of patients in each hospital
was 43 (range, 9-85).

Adherence to the Quality Improvement Intervention

In the intervention group, health care professionals acted as
case managers in 18 of 19 hospitals (94.7%), the audit and feed-
back system was adhered to by 18 of 19 clusters (94.7%), and
adherence to a therapeutic plan roadmap occurred during the
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Figure 1. Study Flow Diagram

117 Hospitals assessed
for eligibility

68 Excluded
3 Did not meet inclusion
criteria
65 Could not undergo

approval

49 Hospitals with local
research ethics board

start-up procedures

e

4 Excluded (operational
constraints)

45 Underwent the
observational phase

( 36 Randomized

9 Excluded
5 Insufficient enrollment
1 Operational constraints
BN 3 Declined participation
e

1150 Patients were ineligible

19 Hospitals randomized to receive the intervention

306 Were ineligible
37 Intracranial hemorrhage
4 Central nervous system infection
106 Stroke mimics
121 Symptoms onset >24 h
14 Refused to participate
8 Early referrals to other hospital
16 In-hospital strokes
844 Patients enrolled (included per hospital)

17 Hospitals randomized to receive routine care
1186 Patients assessed for eligibility
372 Were ineligible
60 Intracranial hemorrhage
2 Central nervous system infection
4 Central nervous system
expansive lesion
152 Stroke mimics
115 Symptoms onset >24 h
30 Refused to participate
7 Early referrals to other hospital
2 In-hospital strokes
814 Patients enrolled (included per hospital)

)

133 Patients unavailable for 90-d follow-up
43 Did not provide informed consent

109 Patients unavailable for 90-d follow-up
40 Did not provide informed consent

l

l

19 Hospitals included in the analyses
817 Patients included in primary analysis
684 Patients included in 90-d follow-up analysis
27 Patients excluded from the analysis
(AIS or TTA diagnosis not confirmed)

17 Hospitals included in the analyses
807 Patients included in primary analysis
698 Patients included in 90-d follow-up analysis
7 Patients excluded from the analysis
(AIS or TIA not confirmed)

AlS indicates acute ischemic stroke;

TIA, transient ischemic attack.

first 48 hours in 539 of 817 patients (66.0%) and at discharge
in 519 of 817 (63.5%) (eTable 2 in Supplement 2). One hospital
did not adhere to any of the quality improvement tools from
our intervention.

Effects on Evidence-Based Therapies

The effects of the quality improvement intervention on pre-
scription rates of evidence-based therapies are shown in
Table 2. The overall mean (SD) composite adherence score was
not significantly higher in the intervention than in the con-
trol groups (85.3% [20.1%] vs 77.8% [18.4%]; mean differ-
ence, 4.2%; 95% CI, -3.8% to 12.2%; ICC, 0.332; P = .29). Asa
prespecified secondary end point, patients in the interven-
tion hospitals were more likely to receive all acute therapies
during hospitalization than those in control hospitals (402 of
817 [49.2%] vs 203 of 807 [25.2%]; OR, 2.59; 95% CI, 1.22-
5.53;1CC, 0.251; P = .01). These results were mainly driven by
the following individual components that were more likely to
be provided to the intervention group patients: intravenous
rt-PA within the therapeutic window (122 0of 222 [55.0%] vs 107
0f 268[39.9%]; OR, 2.77; 95% CI, 1.31-5.82; ICC, 0.169; P = .01)

jamaneurology.com

and smoking cessation education (93 of 129 [72.1%] vs 82 of
169 [48.5%]; OR, 3.22; 95% CI, 1.05-9.88; ICC, 0.278; P = .04)
(Table 2).

Effects on Clinical Events

The effects of our intervention on clinical events are shown
in Table 3. Total mortality rates in 90 days were 12.6% (103 of
817 patients) in the intervention group and 11.8% (95 of 807
patients) in the control group (hazard ratio, 1.16; 95% CI, 0.68-
2.01; P = .58). The rates of in-hospital hemorrhagic transfor-
mation were 5.1% (42 of 817 patients) in the intervention group
and 2.5% (20 of 804 patients) in the control group (OR, 2.11;
95% CI, 1.13-3.94; P = .02).

Subgroup Analysis

Subgroup analysis is shown in Figure 2. The effect of our in-
tervention on the primary outcome was greater in patients with
AIS (mean [SD] composite adherence score, 84.6% [19.8%] vs
76.7% [17.8%]; mean difference, 5.0%; 95% CI, -2.6% t0 12.7%)
compared with patients with TIA (mean [SD], 90.3% [21.3%]
vs 87.1% [20.7%]; mean difference, -1.3%; 95% CI, -10.1% to
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Table 1. Baseline Characteristics of Clusters (Hospitals) and Patients

Characteristic

Study Group?

Intervention

Control

Patients

Men

Age, mean (SD), y
Diabetes
Hypertension
Dyslipidemia
Current smoking

Family history of stroke
Family history of CAD

Prior stroke

CAD

Atrial fibrillation
Renal failure

441/817 (54.0)
70.3(13.6)
252/817 (30.8)
627/817 (76.7)
224/817 (27.4)
129/817 (15.8)
62/817 (7.6)
53/817 (6.5)
243/817 (29.7)
113/817 (13.8)
120/817 (14.7)
25/817 (3.1)

472/807 (58.5)
68.4 (13.4)
232/806 (28.8)
592/807 (73.4)
150/807 (18.6)
169/807 (20.9)
116/807 (14.4)
121/807 (15.0)
213/807 (26.4)
156/807 (19.3)
74/807 (9.2)
32/807 (4.0)

211/817 (25.8)
77/817 (9.4)

Use of aspirin in the past month 201/807 (24.9)

Use of anticoagulants in the past 68/807 (8.4)

month

Use of statins in the past month 207/817 (25.3) 190/807 (23.5)

Final diagnosis

AlS 711/817 (87.0) 723/807 (89.6)
TIA 106/817 (13.0) 84/807 (10.4)
Clusters

Neurologist available at ED

Mechanical thrombectomy
capabilities

Stroke unit

13/19 (68.4)
17/19 (89.5)

9/17 (52.9)
15/17 (88.2)

10/19 (52.6)
17/19 (89.5)

7/17 (41.2)

Stroke protocol available at ED 17/17 (100)

Stroke protocol available 19/19 (100) 17/17 (100)
at the hospital

JCl accreditation 1/19 (5.3) 3/17 (17.6)
Teaching hospital 13/19 (68.4) 15/17 (88.2)

Prior participation in multicenter 17/19 (89.5)

clinical trial

15/17 (88.2)

Patients seen in ED per mo, 1600 (425-3000)

median (IQR), No.

Baseline rate of composite
adherence score, median (IQR)®

1400 (800-4000)

77.1(67.7-82.5)  75.3 (66.2-79.8)

Abbreviations: AlS, acute ischemic stroke; CAD, coronary artery disease;

ED, emergency department; IQR, interquartile range, JCI, Joint Commission

International; TIA, transient ischemic attack.

2 Unless otherwise indicated, data are expressed as number/total number
(percentage) of patients or clusters.

®|ndicates primary outcome.

7.6%; P = .02 for interaction) and in hospitals with a stroke unit
(mean [SD] score, 90.6% [14.0%] vs 77.5% [17.5%]; mean dif-
ference, 11.1%; 95% CI, 0.7%-21.4%) compared with clusters
without a stroke unit (mean [SD] score, 78.6% [24.3%] vs 78.2%
[19.1%]; mean difference, —-3.7%; 95% CI, -13.4% to 6.2%;
P = .05 for interaction).

Sensitivity Analysis

A sensitivity analysis including only patients with AIS diag-
nosis is shown in eTable 3 in Supplement 2. Overall compos-
ite adherence scores were higher in the intervention group than
in the control group (mean [SD], 84.6% [19.8%] vs 76.7%
[17.8%]; mean difference, 5.2%; 95% CI, —2.9% to 13.4%; ICC,
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0.363; P = .20). An analysis including only patients with TIA
diagnosis (eTable 4 in Supplement 2) and an analysis ad-
justed for hospital status and presence of a stroke unit (eTable 5
in Supplement 2) showed similar results.

|
Discussion

In this cluster randomized trial, a quality improvement inter-
vention that included case management, reminders, a thera-
peutic plan and checklist, educational materials, and audit and
feedback was not effective in the care of patients with AIS and
TIA as assessed by a composite adherence score. However, as
assessed by a dichotomous all-or-none approach, the study pre-
sents hypothesis-generating findings of improved uptake of
in-hospital evidence-based therapies. These findings were
driven by increased prescription rates of rt-PA within a thera-
peutic window in intervention hospitals. The results were con-
sistent among different subgroups, but with greater effect in
hospitals with stroke units and in patients with AIS.

Previous nonrandomized quality improvement initia-
tives have demonstrated improvement in stroke quality of care.
A study on the Get With the Guidelines-Stroke program?3
showed a 40.3% absolute increase in evidence-based thera-
pies (all-or-none measures) and a 10.72% absolute increase in
the composite adherence score associated with use of the pro-
gram. In our trial, we observed a 25% absolute increase in all-
or-none measures adherence and an 8% increase in the com-
posite adherence score. In another study,?* use of a quality
improvement strategy was associated with increased uptake
of rt-PA, which is also similar to our results.

Previous quality improvement cluster randomized clini-
cal trials were predominantly conducted in high-income coun-
tries. Trials testing the use of critical pathways and therapeu-
tic plans demonstrated increased use of evidence-based
management procedures such as early aspirin prescription and
dysphagia screening.”-?> In addition, cluster trials testing mul-
tidimensional implementation strategies conducted in the
Netherlands?® and in the United Kingdom?” found small to
moderate improvements in the proportion of patients with AIS
treated with thrombolysis within 4 hours from onset, which
isin line with our findings. Conversely, the Project for the Im-
provement of Stroke Care Management in Minnesota (PRISMM)
failed to identify an intervention effect on 10 quality mea-
sures of stroke care. The neutral results may be related to sub-
optimal adherence to quality improvement tools (stroke care
order sets, protocols, and patient educational materials) and
to large secular trends.'®

We believe that our trial adds complementary informa-
tion to studies conducted in higher-resource settings. To our
knowledge, the BRIDGE-Stroke study constitutes the first
randomized clinical trial aimed at improving stroke care con-
ducted in Latin America. In this region, additional barriers to
implementing evidence-based care include overcrowding,
heavier individual clinical workloads, and fewer personnel
devoted to continuing educational activities. Despite the
neutral finding in our primary outcome, our results suggest
that quality improvement interventions might be feasible in
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Table 2. Effect of a Quality Improvement Intervention on Adherence to Evidence-Based Therapies for Patients

With AIS and TIA (Intention-to-Treat Analysis)?

End Point Intervention Group® Control Group® OR (95% CI) P Value Icce
Composite adherence score, 85.3(20.1) 77.8(18.4) 42(-3.8t012.2) .29 0.332
mean (SD), %©
Secondary
Acute therapies during first 48 h
Intravenous rt-PA9 122/222 (55.0) 107/268 (39.9) 2.77(1.31t05.82) .01 0.169
Global rt-PA" 145/538 (27.0) 121/602 (20.1) 2.07 (1.05t04.09) .04 0.173
Rt-PA within 3 h' 69/123 (56.1) 47/143 (32.9) 3.31(1.33t08.23) .01 0.194
Door-to-needle time <60 min 84/145 (57.9) 59/121 (48.8) 2.47(0.97 t06.28) .06 0.158
Door-to-needle time <45 min 59/145 (40.7) 35/121(28.9) 1.86 (0.85 t04.09) 12 0.037
Early antithrombotics 759/811 (93.6) 756/803 (94.1) 0.59(0.26t01.38) 22 0.183
Prophylaxis for DVT 326/450(72.4) 234/466 (50.2) 2.56(0.92t07.11) .07 0.375
Dysphagia screening 577/711(81.2) 460/723 (63.6) 2.82(0.71t011.24) 14 0.547
Discharge therapies
Antithrombotics 751/811 (92.6) 759/806 (94.2) 0.59(0.25t01.35) 21 0.211
Oral anticoagulants for atrial 111/146 (76.0) 77/97 (79.4) 1.02 (0.41 to 2.50) 97 0.044
fibrillation or flutter
LDL-C level 2100 mg/dL 613/675 (90.8) 631/701 (90.0) 0.87 (0.50t01.51) .61 0.08
or not documented
Smoking cessation 93/129(72.1) 82/169 (48.5) 3.22(1.05t09.88) .04 0.278
Assessed for rehabilitation 620/711 (87.2) 574/723 (79.4) 1.92(0.58t06.33) .28 0.457
Antihypertensives 479/622 (77.0) 499/586 (85.2) 0.69(0.33t01.47) 34 0.213
Complete adherence to all eligible 402/817 (49.2) 203/807 (25.2) 2.59(1.22t05.53) .01 0.251

acute and discharge therapies’

Abbreviations: AlS, acute ischemic stroke; DVT, deep venous thrombosis;

ICC, intracluster correlation coefficient; LDL-C, low-density lipoprotein

cholesterol; OR, odds ratio; rt-PA, recombinant plasminogen activator;

TIA, transient ischemic attack.

Sl conversion factor: To convert LDL-C to millimoles per liter, multiply by

0.0259.

2 Unless otherwise indicated, data are presented as number/total number
eligible for therapy (percentage).

®Includes 19 clusters (hospitals) and 817 patients.

€ Includes 17 clusters (hospitals) and 807 patients.

9 Estimated from mixed logistic regression model considering group
(intervention and control) adjusted by clusters’ observational phase mean
end point.

¢ Indicates primary end point, including early use of antithrombotics,

rt-PA within therapeutic window, door-to-needle time of less than 60 minutes,
DVT prophylaxis, dysphagia screening, antithrombotics at discharge,
anticoagulants for atrial fibrillation or flutter assessment for rehabilitation,
statins in patients with LDL-C level of at least 100 mg/dL or not documented,
smoking cessation education, and assessment for rehabilitation.

f Data shown are mean difference (95% Cl).

& |ndicates within therapeutic window (patients who arrived within 3.5 hours of
symptoms onset and were treated within 4.5 hours).

" Indicates delivered in patients who arrived within 24 hours of symptoms and
had no contraindications.

! Indicates patients who arrived within 2 hours of symptoms and were treated
within 3 hours.

¥ Includes patients who received all eligible therapies in an all-or-none model.

these settings, and we generated the hypothesis that the
interventions might improve some performance measures.
Therefore, we consider that the BRIDGE-Stroke findings
represent an initial step to improve stroke care in the region,
and the quality improvement tools developed for our trial
need to be further improved and tested in future larger
projects.

Recently, the Intervention to Bridge the Evidence-Based
Gap in Stroke Care Quality (Golden-Bridge) trial, which in-
cluded 40 clusters in China,?° showed a statistically signifi-
cant improvement in the composite adherence score of 3.5%
and a nonsignificant improvement of 6.7% with an all-or-
none approach. These results are directionally similar to those
seen in the BRIDGE-Stroke study, in which we observed an 8%
nonsignificant improvement in the composite adherence score
and a significant 25% improvement in the all-or-none mea-
sure. The Golden-Bridge study included only patients with AIS,
whereas the BRIDGE-Stroke study included patients with AIS

jamaneurology.com

and TIA, and we found evidence of the interaction favoring pa-
tients with stroke; second, the BRIDGE-Stroke study as-
sessed an international cluster assembly that expresses a stron-
ger cluster effect as denoted by the larger ICC. Also, the
BRIDGE-Stroke study assessed quality measures referring to
the multidisciplinary stroke care pathway and was not re-
stricted to medical prescriptions.

Owing to the nonpowered sample size for clinical out-
comes and the observed low number of events with wide ClIs,
our results on clinical outcomes are exploratory. Neverthe-
less, we observed an increased incidence of hemorrhagic trans-
formation events in clusters randomized to the intervention,
probably owing to the increased use of rt-PA in patients with
AIS. This finding is consistent with the higher hemorrhagic
transformation incidence observed in large-scale trials of
thrombolysis.® Despite this finding, major bleeding and all-
cause mortality (in-hospital and at 90 days) were similar
between groups.
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Table 3. Results of Quality Improvement Intervention for Clinical Cardiovascular Events,

in Hospital and at 90 Days

No./Total No. (%)

Event Intervention Control OR (95% Cl) P Value
Prespecified clinical events
(within 90 d)
Stroke recurrence 11/817(1.3) 5/807 (0.6) 2.26 (0.78-6.49)* 43
Total mortality 103/817 (12.6) 95/807 (11.8) 1.16 (0.68-2.01)* .58
Cardiovascular mortality 17/817 (2.1) 14/807 (1.7) 1.53 (0.54-4.27)* 42
Disability (modified Rankin 274/662 (41.4) 255/670 (38.1) 1.11(0.74-1.68) 61
score <2)®
Additional clinical events
(in hospital)
Hemorrhagic transformation 42/817 (5.1) 20/804 (2.5) 2.11(1.13-3.94) .02 Abbreviations: NA, not applicable;
Nonfatal cardiac arrest 4/817 (0.5) 3/805 (0.4) 1.24(0.17-8.90) .83 OR, odds ratio.
Major bleeding® 12/817 (1.5) 3/805 (0.4) 5.15(0.81-32.55) .08 ° gi;; aET)ShOW“ as hazardratios
(] .
Acute coronary syndrome 17/817 (2.1) 11/805 (1.4) 1.51(0.43-5.35) .52 b . .
A modified Rankin score
Stroke recurrence 7/817(0.9) 0/807 NA 93 <2 indicates that the patient is
Total mortality 22/817 (2.7) 17/807 (2.1) 1.67 (0.66-4.22) .28 independent.
c
Cardiovascular mortality 17/817 2.1) 14/807 (1.7) 164 (0.55-4.94) 38 E;‘::é?:; central nervous system
Figure 2. Primary End Point According to Prespecified Subgroups
Intervention Group Control Group
Composite Composite
No.of  Adherence No.of  Adherence Mean Difference Favors @ Favors P Value for
Subgroup Patients Score, Mean (SD) Patients Score, Mean (SD) (95% Cl) Control : Intervention Interaction
Hospital status
Teaching 161 87.1(18.5) 97 83.7 (14.9) 0.3(-19.3t020.0) 67
Nonteaching 656 84.9 (20.4) 710 77.0(18.6) 5.2(-3.8t014.1) ——— :
Stroke unit
Absent 358 78.6 (24.3) 452 78.2(19.1) -3.7(-13.4t06.2) —a—
Present 459 90.6(14.0) 355 77.5(17.5) 11.1(0.7 to 21.4) — w %
Neurologist in the
emergency department
Absent 245 88.8(16.1) 388 81.1(17.7) 1.9 (-10.8 to 14.5) — 54
Present 572 83.9(21.4) 419 74.8 (18.5) 6.9 (-3.2t016.9) —— :
Final diagnosis
AlS 711 84.6 (19.8) 723 76.7 (17.8) 5.0(-2.6t012.7) —— 02
TIA 106 90.3(21.3) 84 87.1(20.7) -1.3(-10.1t0 7.6) — '
Country
Argentina 44 82.9(17.2) 82 78.9(18.6) 5.3(-8.2t018.7) _—
Brazil 730 88.3(16.2) 628 80.2 (17.4) 3.9(-2.2t010.0) — .02
Peru 43 38.4(23.6) 97 61.3(16.4) -23.3(-41.0to-5.5)

-45 -40 -35 -30 -25-20-15-10 -5 0 5 10 15 20
Mean Difference (95% Cl)

Primary end point consisted of a composite adherence score of evidence-based therapies in patients without contraindications. AlS indicates acute ischemic stroke;

TIA, transient ischemic attack.

Strengths and Limitations

Our trial had specific strengths. The cluster-randomized de-
sign using the hospitals as the unit of randomization reduced
the possibility of contamination. We prevented bias by using
concealed allocation and blinded adjudication of outcomes.
We analyzed data according to the intention-to-treat prin-
ciple and took the cluster randomized trial design into ac-
count. We monitored screening logs from all sites to guaran-
tee that clusters randomized a consecutive sample. Data were
collected by independent research coordinators at each site,
minimizing the risk of selective reporting of outcomes. Inde-

JAMA Neurology August2019 Volume 76, Number 8

pendent data collection was complemented by on-site moni-
toring and central statistical checks. The multifaceted inter-
vention targeted 10 different quality indicators comprehending
not only medical prescriptions but also assessment for reha-
bilitation and smoking cessation education.

Our trial has several limitations. First, for the interven-
tion we had a hospital that did not adhere to the interven-
tion because of dramatic changes in the leadership and man-
agement of the hospital, which could have influenced the
general results of the study and certainly influenced the sub-
group analysis per country as observed in Figure 2. Second,
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we found evidence of interaction in the subgroup analysis
for clusters with vs without stroke units. Thus, our interven-
tion may be best suited for hospitals that are more motivated
and that are better organized to provide stroke care. Third,
the observed effect size was lower and the ICC for our pri-
mary outcome was greater than the variables used to calcu-
late our sample size, which may have limited our power to
detect a positive finding on the primary outcome. Fourth,
our study is underpowered to detect meaningful differences
in clinical outcomes, and the losses observed in the 90-day
follow-up might also limit the interpretation of these find-
ings. Fifth, cluster randomized clinical trials are prone to
additional limitations, such as lesser statistical power and
the variation within or between clusters, compared with
trials with randomization at the individual level. Neverthe-
less, clustering was considered in all reported analyses using

Original Investigation Research

. |
Conclusions

A multifaceted quality improvement intervention did not re-
sultin a significantly increased composite adherence score for
evidence-based therapies in patients with AIS or TTA. These find-
ings do not support the routine use of our intervention among
unselected institutions. However, our results generate the hy-
pothesis that the intervention might improve adherence to evi-
dence-based therapies using an all-or-none approach and might
improve the use of thrombolysis in eligible patients. There-
fore, our intervention might be particularly useful for patients
with AIS and for hospitals that have stroke units and in which
staff is motivated to adhere to the quality improvement tools.
Further trials conducted in lower-resource settings and ad-
equately powered to assess the impact of quality improve-

appropriate methods.
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