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Background: Door-in to door-out (DIDO) time for large vessel occlusion (LVO) stroke is an emerging stroke performance measure.
Initial presentation at a non-Comprehensive Stroke Center (CSC) requires a transfer process that minimizes delays. Our objective was to
assess whether DIDO time for stroke patients was reduced after implementation of an AutoLaunch protocol for interfacility transfers.
Methods: This was a pre-post analysis of an AutoLaunch protocol for all acute stroke patients transferred to a CSC for mechanical
thrombectomy. The distribution of DIDO times between patients transferred via the AutoLaunch and traditional dispatch protocols
were compared.

Results: We evaluated 92 interfacility transfers, with 22 utilizing the AutoLaunch protocol and 70 utilizing traditional dispatch.
Among AutoLaunch transfers, the median DIDO time was 85 minutes (IQR: 71, 133), while the median DIDO time among the
traditional transfers was 109 minutes (IQR, 84, 144) (p=0.044).

Conclusion: Implementation of an AutoLaunch protocol for patients with suspected LVO was associated with a reduction in DIDO
time to CSCs. Further studies should evaluate patient outcomes based on transfer strategies.
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Introduction

Transferring a patient between hospitals is a logistically complex and timely process. Prabhakaran et al evaluated 191
patients, demonstrating that transfer center contact time to ambulance request time and ambulance request to arrival time
led to a combined average of 40.5 minutes in delayed transfer time.! Another study demonstrated that transfer delays in
up to 14% of Acute Ischemic Stroke (AIS) patients made them ineligible for intra-arterial treatment.” In order to reduce
interfacility transfer delays, Northwell Health’s Center for Emergency Medical Services (CEMS) implemented an
AutoLaunch protocol on March 25, 2019. If a Large Vessel Occlusion (LVO) is identified via brain Computed
Tomography Angiogram (CTA) at the Primary Stroke Center (PSC) and last known well time is <24 hours, the sending
Emergency Department (ED) physician can initiate a tier 1 (immediate threat to life or limb) transfer to a Comprehensive
Stroke Center (CSC). This process allows for an ambulance to be dispatched to the sending facility prior to acceptance of
the patient by the receiving facility. The physician is simultaneously connected to an accepting physician at the CSC to
discuss the patient and receive formal acceptance. A retrospective pre-post analysis of this process after its implementa-
tion found that the AutoLaunch protocol resulted in a 27.6% reduction in response time, or 7.6 minutes saved, among all
interfacility transfers.® Although this process is applied to all critical transfers requiring life-saving intervention or higher
level of care, whether the protocol reduced Door-In to Door-Out (DIDO) time for stroke patients requiring thrombectomy

was unknown.
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DIDO time is an emerging clinical stroke performance measure, defined as the duration of time from initial patient
presentation to discharge from the initial, non-stroke center hospital. Reduction in DIDO time was found to be one of the
most modifiable factors in reducing recanalization time, where delays could propagate further neurologic damage due to
brain tissue ischemia.* Although most EDs have access to Alteplase (tPA) or Tenecteplase (TNK), not all are CSCs
capable of post-thrombolytic monitoring and/or performing mechanical thrombectomy. LVO may be the cause of AIS in
over 30% of cases,” and mechanical thrombectomy has been well-studied as an early treatment for LVO that is capable of
reducing disability in these patients.®'* If CSC facilities are local and appropriate, any candidates for thrombectomy
should be expeditiously transferred.

While there is not yet a gold standard for DIDO time, limiting it to <60 minutes in stroke patients with emergent LVO
leads to significant reduction in morbidity and mortality.'" The objective of this study was to assess whether DIDO time
for stroke patients requiring thrombectomy was reduced after implementation of the AutoLaunch protocol.

Methods

This was a pre-post analysis of DIDO time for patients transferred to our CSC. The pre-intervention period was
January 1, 2019 to March 24, 2019, and the post-intervention period was March 25, 2019 to December 31, 2020. Our
health system’s Institutional Review Board determined that this was a quality improvement project, and that IRB
approval was not required. Patients were identified by querying our hospital’s medical record system for all patients
who were transferred for thrombectomy. Patient characteristics were electronically pulled from our hospital’s electronic
medical record system and their EMS medical records were reviewed to ascertain their DIDO times.

The CEMS at Northwell Health is a hospital system-based ambulance service in New York, handling approximately
85,000 emergency calls and 25,000 interfacility transfers (IFTs) annually. North Shore University Hospital (NSUH), part
of Northwell Health, is a 756-bed quaternary care hospital and CSC in Manhasset, NY, US. All patients transferred to
NSUH by a CEMS ambulance between January 1, 2019 and December 31, 2020 for thrombectomy were included in our
analysis. In June, 30, 2020, our institution started a telestroke protocol; patients transferred under this protocol were
excluded from our analysis.

The traditional dispatch protocol involves: the requesting provider discussing with a receiving facility provider,
acceptance of the patient by the receiving provider, bed arrangement at the receiving facility, and transport to the
receiving facility. Our AutoLaunch protocol dispatches an ambulance to the sending facility once an IFT request is made,
prior to the acceptance of the patient by the receiving facility.

We used descriptive statistics to describe the study sample. Data were stratified by whether the ambulance was
dispatched using the AutoLaunch protocol or traditional dispatch, and patient characteristics were compared using
Wilcoxon rank, chi-square, or Fisher’s exact tests, as appropriate. The Wilcoxon rank sum test was used to determine
whether the distribution of DIDO time was different according to whether the ambulance utilized the AutoLaunch
protocol or traditional dispatch. Statistical significance was defined as p<0.05. Analyses were conducted using SAS 9.4
(SAS Institute, Cary, NC, USA).

Results
Data from a total of 92 patients were analyzed, 57 from 2019 and 35 from 2020. As shown in Table 1, a total of 22 patients (11
in 2019 and 11 in 2020) were transferred with AutoLaunch and 70 patients (46 in 2019 and 24 in 2020) were transferred with
traditional dispatch. The traditional dispatch transfers (24 in 2020) occurring during the post-analysis were due to backdoor
transfers, or direct physician-to-physician transfer acceptance prior to contacting the CSC. The median age of the study sample
was 69 years (IQR: 55, 79), 53.3% were male, 46.7% were white, and the majority (23.9%) of transfers occurred on Thursday.
Median NIHSS score prior to the transfer was 17 (IQR: 14, 22). Demographic characteristics and NIHSS score were not
significantly different between patients transferred via the AutoLaunch and traditional dispatch protocols.

As shown in Table 2, the distribution of DIDO times differed significantly based on protocol. Among the 22 patients
transferred utilizing the AutoLaunch protocol, the median DIDO time was 85 minutes (IQR: 71, 133), while the median
DIDO time among the 70 patients utilizing traditional dispatch was 109 minutes (IQR, 84, 144) (p=0.0435). There was
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Table | Patient Characteristics

Characteristic Total Sample AutoLaunch Traditional p-value
(n=92) Protocol (n = 22) Dispatch (n = 70)

Age, years 0.379

Median (IQR) 69 (55, 79) 68 (54, 76) 70 (55, 80)

Sex 0.108

Male 49 (53.3%) 15 (68.2%) 34 (48.6%)

Female 43 (46.7%) 7 (31.8%) 36 (51.4%)

Race 0.867

Asian 8 (8.7%) 3 (13.6%) 5(7.1%)

Black 21 (22.8%) 4 (18.2%) 17 (24.3%)

Multiracial 16 (17.4%) 4 (18.2%) 12 (17.1%)

Unknown 4 (4.4%) | (4.6%) 3 (4.3%)

White 43 (46.7%) 10 (45.5%) 33 (47.1%)

Year 0.188

2019 57 (62.0%) 11 (50.0%) 46 (65.7%)

2020 35 (38%) 11 (50.0%) 24 (34.3%)

Day of week 0.758

Sunday 12 (13.0%) | (4.6%) Il (15.7%)

Monday 20 (21.7%) 5(22.7%) 15 (21.4%)

Tuesday 9 (9.8%) | (4.6%) 8 (11.4%)

Wednesday 10 (10.9%) 3 (13.6%) 7 (10.0%)

Thursday 22 (23.9%) 7 (31.8%) 15 (21.4%)

Friday 12 (13.0%) 3 (13.6%) 9 (12.9%)

Saturday 7 (7.6%) 2 (9.1%) 5(7.1%)

NIHSS (n = 82)* 0.843

Median (IQR) 17 (14, 22) 17 (11, 20) 17 (14, 22)

Note: *NIHSS score prior to transfer.
Abbreviations: IQR, interquartile range; NIHSS, National Institutes of Health Stroke Scale.

substantial variability in DIDO among the traditional dispatch protocol, with DIDO times ranging from 34 minutes to
1234 minutes, while there was less variability among the AutoLaunch Protocol (range: 40 to 320 minutes).

Discussion

Our study examined the impact of an EMS AutoLaunch protocol on DIDO times for stroke transfers. Stroke transfers
utilizing the EMS AutoLaunch protocol were associated with a median DIDO time reduction of 34 minutes. This is
consistent with our findings that AutoLaunch reduced the response time (time from transfer request to EMS pickup) for
all critical transfers.’® Although patient outcomes were not evaluated in this study, the relationship between time to
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Table 2 DIDO Time Among Autolaunch vs Traditional Dispatch

Protocols
Door-In to Door-Out AutoLaunch Traditional
Time (Minutes) Protocol (n = 22) | Dispatch (n = 70)
Maximum 320 1243
90th percentile 211 343
75th percentile 133 144
Median 85 109
25th percentile 71 84
Minimum 40 34

Note: Wilcoxon rank sum test p-value: 0.044.

reperfusion and patient outcomes has been well studied.'>'* DIDO has been also suggested as a predictor of stroke
outcome for patients requiring endovascular treatment.

Gaynor et al used a stay-in-place approach to reduce DIDO for acute stroke patients; ambulance crews would wait at
the sending facility with the patient until the decision to transfer was made.'> Although this was highly effective at
reducing DIDO (47% reduction as opposed to 30%) and was associated with improved door to needle (DTN) and door to
CT times, it is not feasible in EMS systems where emergency calls (ie, calls to a scene of patient) are managed by
different EMS crews than interfacility calls. This later description applies to much of the US health system. When the
reductions in DTN and door to CT times are considered, the impacts of this protocol are very similar to what was found
in our analysis. In addition, the median staging time for the AutoLaunch protocol was 10.1 minutes, suggesting that
AutoLaunch consumes fewer unit hours of EMS time than does the stay in place protocol.”

Bedside time, defined as the time it takes for EMS to prepare a patient for transport, is another target for reduction to
improve DIDO times. Katz et al demonstrated that a stroke rescue program was able to reduce the bedside time in the
initial ED by 9 minutes.'® It would be expected that the impacts of AutoLaunch and a rescue program be summative and
not mutually exclusive. We therefore propose each system may require multiple changes to their interfacility transfer
process to achieve DIDO goals.

The strength of this study was our ability to merge data from both our EMS agency and our receiving hospital. Despite
this, there were several limitations. First, our data are representative of a single healthcare system that has an integrated
EMS agency; therefore, it may be challenging to reproduce these results in other systems. Second, this was a retrospective,
pre-post analysis. Although there were no changes to the stroke protocol in our health system during the study timeframe,
there has been a consistent effort to improve stroke quality metric times and thus, it is possible that other factors may have
contributed to the reduction in DIDO time. However, that would not explain the previously documented finding that the
AutoLaunch protocol is associated with a reduction in interfacility transfer time among critical transfers overall.? Finally,
the study partially eclipsed the COVID-19 pandemic, which may have affected times due to changes in ED workflow.

Reducing the time for endovascular treatment in stroke transfers is a complex, multi-factorial problem. Our prior
research has shown that AutoLaunch significantly reduces EMS response time for interfacility transfers, and the goal of
this study was to demonstrate its impact on DIDO for stroke patients requiring thrombectomy. Overall, we found that
AutoLaunch was associated with a significant reduction in DIDO for thrombectomy stroke transfers. Future studies
should evaluate patient outcomes based on transfer strategies.

Abbreviations

DIDO, door-in to door-out; LVO, large vessel occlusion; CSC, comprehensive stroke center; CEMS, Center for
Emergency Medical Services; IFT, interfacility transfer; NSUH, North Shore University Hospital; IQR, interquartile
range; DTN, door to needle.
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