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Abstract: Introduction: Code stroke is a framework to reduce time and improve the quality of care in the prehospital setting.

However, increased scene time, delays, and other barriers in the prehospital setting necessitate updating the current
protocol. This study aimed to update the Iranian national code stroke protocol for the prehospital setting.
Methods: This study represents the results of the second phase of the Iranian Comprehensive Stroke Code Management
Program, a mixed methods study. We used the Caspian scientific 10-step method to update this protocol, which in-
cluded a literature review, critical appraisal, extraction of recommendations, face-content validity, the Delphi method,
RAND method, expert panel, stakeholders, and publishing and printing. We divided the updated protocol into three
stages (on scene, ambulance care, and on admission). Results: Twenty experts (55% nurses; mean age 40.7+9.1 years,
experience 15.9+7.9 years) were enrolled. On-Scene focuses on rapid ABC (airway, breathing, circulation) assessment,
BEFAST (balance, eyes, face, arm, speech, and time) criteria, blood glucose check, and on-scene time under 5 minutes.
Ambulance Care Involving SAMPLER (Symptoms, Allergies, Medications, Past medical history, Last time the patient was
seen normally, Events leading up to the emergency medical service call, and Risk factor) history-taking, maintaining
oxygen saturation =94%, symptom/witness documentation, electrocardiography (ECG) for cardiac-stroke cases, mas-
ter's degree (MSN)-led transport coordination, and neurology team alerts and in-hospital admission ensuring precise
handover, 724 pager alerts, stroke code clocks, computed tomography (CT)-ready team, and protocol updates via joint
committees. Conclusion: The main points were the stroke clock, pager 724, direct delivery to computed tomography
scan, administering BEFAST, and reducing scene time. We recommend that each center to enhance the infrastructure
and resources for implementation of these updates. In the next phase, we will implement and evaluate this protocol.
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1. Introduction ing patients suspected of having a stroke, particularly those
showing signs and symptoms related to the face, arm, and
speech; the stroke code is designed (4). In Iran, this code,
known as Code 724, is active seven days a week and 24 hours

The absolute number of people who have suffered a stroke
has grown (1). Stroke mortality and its complications remain

a serious concern (2). This issue centers on creating part- ) K R .
. . . 8P a day. When this code is activated, EMS rapidly transports
nerships between emergency medical services (EMS) teams .
. . . . . . these patients to the nearest stroke center, where a well-

to quickly identify patients in need of acute stroke interven- . . . . .
. . equipped medical team is ready to provide immediate care
tion and to connect them with the emergency department for . . .
. . (5). Studies have demonstrated that accurate diagnosis, ef-

faster care and treatment (3). To minimize delays in treat- . . .
fective pre-hospital care, and timely transfer to the nearest

stroke center for appropriate treatment are essential compo-

nents of the stroke survival chain (6, 7). Even with consider-
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Research on stroke care protocols in Iran highlights the need
for enhanced efforts to improve responsiveness in prehospi-
tal and clinical settings (8). For instance, Poureskandari et
al. identified critical gaps in prehospital emergency person-
nel’s ability to assess stroke patients, particularly in recogniz-
ing candidates for thrombolytic therapy (5). While prehospi-
tal notification can modestly reduce treatment delays, these
reductions remain insufficient to mitigate long-term neuro-
logical deficits, suggesting that more substantial time savings
are necessary for meaningful functional recovery (9). Hanifi
etal. further noted that prehospital delays for stroke cases of-
ten exceed in-hospital delays (10). Alarmingly, 45-86% of pa-
tients arriving within the therapeutic window missed throm-
bolytic therapy due to prolonged diagnostic processes, re-
sulting in door-to-needle times for intravenous tPA admin-
istration ranging from 116 to 160 minutes (11). Although
Meza et al. demonstrated that updated protocols can sus-
tainably reduce door-to-needle times, they emphasized the
importance of continuous protocol updating (12). Similarly,
Shahjouei et al. advocated for revising national protocols and
establishing data-driven monitoring systems to address dis-
parities in stroke care. These findings collectively underscore
the urgency of restructuring Iran’s acute stroke management
framework through updated protocols and standardized pro-
grams to optimize outcomes (11).

Revising the code stroke protocol for the prehospital context
in Iran is a significant step toward ensuring that all patients
have timely and effective access to a designated stroke refer-
ence center. It is evident that improvements in the survival
chain framework require updates to prehospital protocols.
Therefore, a scientific approach to these updates is vital. This
study aimed to improve the national prehospital emergency
organization protocol by utilizing firsthand, context-specific
data. Given that the Iranian prehospital emergency organi-
zation depends on an offline protocol, these updates are es-
sential in this context.

2. Methods
2.1. Study design and setting

The Iranian Comprehensive Stroke Code Management Pro-
gram (ICSCM) is a mixed-method study that began in 2023
and is structured in three phases. The first phase focused on
gathering qualitative data to identify both the facilitators and
barriers affecting stroke code management in Iran. The sec-
ond phase involved employing scientific methods to update
the Iranian prehospital emergency national protocol based
on the findings from the first phase. Finally, we will imple-
ment and evaluate this protocol in a quantitative study. This
study presents the findings from the second phase. After col-
lecting data in Phase I of the ICSCM, we invited various in-
stitutions, organizations, and centers specializing in stroke
code management to share their expertise.

2.2. Initial Expert Panel; Brain Storming and
Idea Generation

The initial meeting was conducted in a centralized format
with the objective of engaging in brainstorming regarding
the intentional selection of categories, subcategories, and
codes for the design of the intervention. Prior to the meeting,
the relevant codes, subcategories, and categories were dis-
tributed to the experts. The meeting took place both in per-
son and online simultaneously at the conference hall of Aya-
tollah Rouhani Hospital in Babol, with participation from the
National Emergency Organization, as well as professors and
staff from the stroke code teams of Tehran, Isfahan, Babol,
Golestan, and North Khorasan Universities of Medical Sci-
ences. In light of the objectives associated with the "Com-
prehensive Stroke Code" category and its significant subcat-
egories—namely, "eliminating barriers to the effective imple-
mentation of the existing protocol”, " updating, disseminat-
ing, and implementing the protocol," "collaborative team-
work" and "joint committee for monitoring and coordina-
tion"—the necessity for designing an intervention in this do-
main was underscored.

2.3. Second Expert Panel: Prehospital Emer-
gency Specialist Working Group

The purpose of this meeting was to identify and eliminate the
barriers associated with the previous protocol, while also fa-
cilitating its update. Using a purposeful sampling method,
we recruited 20 experts, including 11 nurses, 3 EMS profes-
sionals, 2 neurologists, 2 anesthesiologists, and 2 emergency
medical specialists, to participate in the expert panel. Af-
ter extensive discussions and consultations with experts, the
procedural steps of this scientific method were established,
drawing from prior experiences and research. We used step
(CS10) method to update this protocol. This method can
be used for updating the clinical protocol or instruction in
health system. This method was presented by Alijanpour et
al., in Babol, north of Iran (13, 14).

2.4. The First Step: Literature Review

This phase aimed to analyze various articles, clinical guide-
lines, and protocols to derive pertinent recommendations.
The review encompassed studies such as systematic re-
views, meta-analyses, clinical trials, and other relevant re-
search pertaining to stroke code management, particularly
in pre-hospital contexts. Only studies published between
2016 and 2024, which were accessible in databases such
as PubMed/MEDLINE, Web of Science, Cochrane, CINAHL
and Google Scholar were considered for inclusion. The
keywords used were Stroke, Cerebrovascular accident, Is-
chemic stroke, Stroke Code, Code Stroke, Stroke Notifi-
cation, SAMA Code, Pre-hospital, Emergency, Stroke care
unit, and Hospitals. The search strategy employed in
Google Scholar, utilizing specific keywords, is detailed in
Table 1. Additionally, a comprehensive systematic search
for stroke code management guidelines was conducted
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on specialized websites, including the British Institute of
Health and Care Excellence (https://www.nice.org.uk), the
National Association of State Emergency Medical Services
(https://nasemso.org/), and Pre-Hospital Emergency Proto-
cols (https://www.emsprotocols.org/) (4). As shown in Fig-
ure 1, after eliminating duplicates using EndNote software
(version: X9, Clarivate), a total of 12 articles, protocols,
and clinical guidelines were evaluated. Out of these, two
were discarded due to their irrelevance and impracticality
(specifically, the system structure incompatibility of EMS in
other countries with those in Iran), while one was excluded
because of an ambiguous research methodology. Conse-
quently, 9 articles, protocols, and clinical guidelines were en-
rolled in this study.

2.5. The Second Step: Critical Appraisal

To assess the quality of our studies, we used the criteria es-
tablished by the Enhancing the Quality and Transparency
of Health Research (EQUATOR) initiative, which aims to en-
hance the credibility and significance of published health
research literature (15). We utilized the STROBE, PRISMA,
SPIRIT, and AGREE frameworks to assess observational stud-
ies, systematic reviews and meta-analyses, research proto-
cols, and clinical guidelines, respectively. Additionally, we re-
ferred to the accompanying Table 2 to ascertain the level of
evidence and to grade the recommendations, following the
methodology outlined in Karunarathna study (16).

2.6. The Third Step: Extraction of Recommenda-
tions

Following the assessment of the studies included in the re-
view, the process of extracting recommendations was under-
taken to identify and eliminate barriers, while updating the
pre-hospital emergency protocol. This was achieved by uti-
lizing the categories and subcategories established in the IC-
SCM Phase 1, alongside evidence gathered from scientific lit-
erature and the clinical experiences of the researcher. The
integration of these findings is presented in Table 3. The rec-
ommendations extracted were organized, according to the
researchers’ clinical expertise, into three primary areas: mea-
sures to be implemented at the scene (6 recommendations),
care provided during transport in the ambulance (6 recom-
mendations), and assessments conducted upon arrival at the
medical facility (7 recommendations) (Figure 2).

2.7. The Fourth Step: Face-Content Validity

A panel of five experts, comprising two PhDs in Nursing and
three specialists in Emergency Medicine, was convened to
assess face and content validity. The content validity index,
as established by Waltz and Bassel, was employed to evaluate
the validity. Experts were instructed to rate the relevance of
each item using a four-point scale: irrelevant, requires sub-
stantial revision, relevant but needs revision, and completely
relevant. The proportion of experts selecting options 3 and
4 was calculated by dividing the number of affirmative re-
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sponses by the total number of experts. An index value be-
low 0.7 was deemed unacceptable, while scores ranging from
0.7 to 0.79 warranted further review. Scores exceeding 0.79
were considered satisfactory (17). In the initial question-
naire, modifications were made not only to the text of cer-
tain recommendations, based on feedback from the partici-
pating professors during the face and content validity phase,

but also to other aspects.

2.8. The Fifth Step: Delphi Method

In this research, the classical Delphi method was employed to
facilitate informed decision-making. The selection of partic-
ipants was guided by the researcher’s prior experiences and
utilized a purposeful sampling technique. The researchers
extended invitations to those chosen to partake in the study
via a formal invitation letter. Accompanying this letter was
a questionnaire designed to gather expert opinions, which
included specific recommendations. The questionnaire was
subsequently distributed to 20 experts, all of whom pos-
sessed relevant experience and expertise in the care and
treatment of stroke patients and expressed a keen interest in
the research.

2.9. The Sixth Step: The RAND Method

The specialists were asked to evaluate each criterion on a
scale from one to five across five distinct domains: 1) prior-
ity, 2) usefulness, 3) feasibility, 4) conceptuality and 5) indi-
viduals authorized to provide care. EMS personnel are cat-
egorized into three tiers of educational qualifications: asso-
ciate’s degree (18), bachelor’s degree (BSN), and master’s de-
gree (MSN). The user guidelines are included in Appendix
1. Furthermore, experts were required to finalize and sub-
mit their assessments within a maximum timeframe of one
month.

2.10. The Seventh Step: Analysis of Data

Data were entered into Excel software (version 2016, Mi-
crosoft) and mean scores were calculated. A cut point of 70%
was established for the agreement among experts; any agree-
ment below this cut point was to be discussed in an expert
panel. During the expert panel, the views of participants re-
garding items with less than 70% agreement were taken into
account, and a consensus was reached regarding these items.
Following the input of scores into Excel 2016 and subsequent
analysis, it was noted that one recommendation; "the as-
sessment of large vessel involvement in stroke patients", gar-
nered less than 70% consensus.

2.11. The Eighth Step: Expert Panel

Consequently, a meeting was convened that included repre-
sentatives from EMS, including an emergency medicine spe-
cialist, a member of the National Emergency Medical Board,
an education and research director, the vice chancellor of
EMS, a quality enhancement expert, a communications and
operations expert, and a stakeholder representative. The ex-
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perts engaged in a discussion and the recommendation that
received less than 70% agreement was removed.

2.12. The Ninth Step: Stakeholders

The protocol was disseminated in both printed and elec-
tronic formats to 135 Babol EMS personnel, who were in-
vited to share their insights on the implementation process.
Feedback was solicited through a Telegram group called "An-
gels of Rescue," where emergency medical colleagues docu-
mented challenges and suggested measurements related to
decreasing the probable barriers in the administration of the
protocol. The collected information was added to the proto-
col to decrease the ambiguity and increase the clarity of the
protocol.

2.13. The Tenth Part: Publishing and Printing

The proof of protocol was sent to the experts. After approval
of the experts, the final protocol was sent to the National
Emergency Organization of Iran. Then this protocol was sent
to Ayatollah Rouhani Hospital and prehospital emergency or-
ganization of Babol, in the North of Iran, for a pilot study. The
methodology and results of ICSCM Phase Il were used to pre-
pare this manuscript.

3. Results

Twenty experts participated in the current study, 12 (60%)
were male and 11 (55%) were nurses. Furthermore, 15
(75%) were employed in EMS. The mean age of participants
was 40.65+9.13 years and their mean work experience was
15.9+7.93 years. The demographic characteristics of the par-
ticipants are shown in Table 4. All 20 participants (100%)
returned the filled-out questionnaire. We categorized the
prehospital emergency protocol of stroke code management
into three stages (on scene, inside the ambulance, and on ad-
mission). All groups (ADN, BSN and MSN) were allowed to
perform all services, if any item required a specific group to
perform, it was mentioned at the end of the recommenda-
tion.

3.1. On-scene

Actions that are performed by EMS at the scene of the pa-
tient’s presence:

1) Patients with suspected acute stroke should undergo a
rapid initial assessment of airway, breathing, and circulation
(19).

2) The stroke scale should be used in the prehospital setting
for any patients with acute neurological impairment, in or-
der to rapidly assess and triage patients with possible stroke
(20).

3) BEFAST criteria should be used instead of FAST criteria (B:
balance in standing, E: eyes, F: face, A: arm, S: speech, and T:
time) (21) (Only BSN and MSN).

4) Assess the patient’s blood glucose level to distinguish
stroke symptoms from hypoglycemia. The threshold for nor-
mal blood glucose is 70 mg/dL (22). If levels fall below this

threshold, administer 50% dextrose via intravenous bolus in
alarge peripheral vein. For readings above 70 mg/dL, classify
the case under code 724.

5) Routine normal saline administration is not universally
recommended for patients. Intravenous (IV) access attempts
should not prolong on-scene time (22).

6) On-scene time should be limited to under five minutes.
Critical assessments—including ABC (airway, breathing, cir-
culation), blood glucose measurement, and blood pressure
evaluation—must be performed concurrently by two emer-
gency service technicians (EMTs), with priority given to ex-
pediting patient transfer to the ambulance. Non-urgent in-
terventions (e.g., IV therapy) should be deferred to the trans-
port phase en route to the hospital (expert panel) (Appendix
2).

3.2. Inside the ambulance

All assessments conducted in the ambulance’s patient com-
partment should adhere to the following:

1) SAMPLER can be used in the past medical history (Symp-
toms, Allergies, Medications, Past medical history, Last time
the patient was seen normally, Events leading up to the emer-
gency medical service call, and Risk factor) (expert panel).

2) In stroke patients, supplemental oxygen should be main-
tained with the goal of achieving a blood oxygen saturation
of = 94% (23).

3) It is recommended that emergency medical personnel
gather information from the patient, family members, or
other witnesses regarding the suspected stroke event. This
includes details such as the presentation of symptoms, the
time of onset or recognition of symptoms, the sequence of
events, any accompanying conditions, current medications
(especially anticoagulants), and any previous formal or infor-
mal recommendations that may impact care) (expert panel).

4) Routine electrocardiography (ECG) is not recommended
for all stroke patients. However, for those exhibiting both car-
diac symptoms and stroke, it can be done if there is no de-
lay in transferring to the treatment center (22)(Only BSN and
MSN).

5) Senior EMS clinicians should implement strategies to min-
imize transport time to the treatment center, such as priori-
tizing the shortest, least congested route while maintaining
safe transport speeds) (expert panel) (Only MSN).

6) Dispatch coordination, consultation for ongoing care, and
patient transfer to the treatment center should be managed
by specialized neurology dispatch teams to ensure stream-
lined access to treatment) (expert panel) (Appendix 3).

3.3. Hospital admission

1) Emergency medical professionals should make sure that
all information is accurately recorded in the patient’s emer-
gency medical system records and promptly provided to the
receiving hospital during stroke code notification and upon
admission) (expert panel).

2) All departments are active during the day and neurology
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residential site, triage, computed tomography (CT) scan, and
emergency department are active during the night) (expert
panel).

3) It is recommended to use a stroke code clock, which
measures workflow times, as an easy way to increase time
management awareness among the hospital team (24) (Only
MSN).

4) Establish a joint stroke committee and hold regular meet-
ings (integration of qualitative and literature review)(25).
Time monitoring and standard care in stroke should be su-
pervised by the joint committee with feedback between pre-
hospital and hospital stroke code directors (expert panel).

5) The emergency medical staff should deliver the stroke pa-
tient with stable hemodynamic to the person responsible
for the stroke code in the CT scan. The CT scan should
be equipped with a resuscitation trolley, staff trained in car-
diopulmonary resuscitation and a free bed for code 724)(ex-
pert panel) (Only BSN and MSN).

6) Removing barriers to the accurate implementation of the
protocol based on interviews, updating the stroke protocol in
the pre-hospital emergency department considering the de-
creasing age, and launching a specialized dispatch (26).

7) Protocol should be updated in stroke code management
(integration of qualitative result and literature review)(22)
(Appendix 4).

4, Discussion

This study seeks to revise and contextualize the existing
national prehospital protocol for stroke code management
through a systematic, evidence-based approach, emphasiz-
ing the pivotal role of EMS systems in optimizing outcomes
for stroke survivors.

Pre-hospital emergency personnel, as frontline providers,
must be capable of quickly assessing clinical situations and
initiating prompt, life-saving interventions (27). EMS staff
need a level of permission to provide care. In Iran, this per-
mission was available as an offline protocol. If EMS staff
need further implementation, they should consult with an
online general physician or medical specialist according to
each center. We need an updated protocol by a multidis-
ciplinary expert panel to enhance the stroke survival chain.
Research has shown that the combination of different mem-
ber types within expert groups greatly impacts their effec-
tiveness in shaping a policy (28, 29). A diverse composition
within expert groups can enhance their collective knowledge
and credibility in stroke care. The differing expertise and
viewpoints of nurses, EMS professionals, neurologists, and
medical specialist likely lead to distinct recommendations.
By incorporating professions, the group benefits from com-
plementary knowledge, which can result in more thorough
and balanced recommendations. However, it is crucial to
recognize that the professional experiences of group mem-
bers may introduce specific biases or priorities into the rec-
ommendations. We tried to be transparent about the group
composition so that readers can take this context into ac-
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count. Multidisciplinary approach according to context were
considered in this study.

There are significant variations in stroke code implementa-
tion across countries. According to a study by Shahjouei et
al. in Iran, improving stroke code management requires an
organized and comprehensive stroke program tailored to the
context (11). High-income countries typically have more fre-
quent protocol updates based on ongoing research. For in-
stance, the U.S. and Germany regularly revise their guide-
lines to incorporate new evidence-based practices. In con-
trast, lower-income countries may face challenges in keep-
ing their protocols up-to-date due to resource constraints.
The U.S. has established a stroke code protocol and an ex-
tensive system for both pre-hospital and in-hospital stroke
treatment (30).

Considering these points, we aimed to update the Iranian
prehospital protocol. First, we had to examine other pro-
tocols, such as the National Model EMS Clinical Guidelines
(version 3, March 2022) by National Association of State EMS
Officials (NASEMSO). It was suggested that the blood glu-
cose cut-point be set at 60 mg/dl (4), but in the current up-
dated protocol, the experts have increased this cut-point to
70 mg/dl. Because blood glucose levels between 60 and 70
mg/dl, are too borderline to judge between hypoglycemia
and stroke. In our experience, when people have blood glu-
cose levels of 60 to 70 mg/dl, the EMS staff use dextrose 50%
to differentiate between stroke and hypoglycemia. Another
difference between this protocol and the National Model
EMS Clinical Guidelines is in the SAMPLE history. In the
updated protocol, we suggest SAMPLER. This new acronym
differs from SAMPLE in two abbreviations. The "L" abbre-
viation stands for "last seen normally," while "R" refers to
the "risk factor of stroke." Furthermore, the National Model
EMS Clinical Guidelines state, "Do not treat hypertension."
In Germany and some parts of the US, mobile stroke units
equipped with CT scanners enable more precise diagno-
sis and targeted blood pressure management in the field.
However, current protocols, according to infrastructure ex-
perts, allow EMS staff to administer sublingual Captopril to
patients with extremely high blood pressure (systolic blood
pressure (SBP) > 220 mmHg, diastolic blood pressure (DBP)
> 120 mmHg). We know that Labetalol is the choice for these
patients, but there is no consensus among national emer-
gency organizations in Iran regarding the administration of
this drug in a prehospital setting. We have added to the pro-
tocol in the recipient hospital, which operates 24 hours a day
(all departments are active during the day, and the neurol-
ogy residential site, triage, CT scan, and emergency depart-
ment are active at night) for the first time in Iran. EMS are
an integral component of stroke centers, playing a vital role
in rapid transportation of stroke patients to designated facil-
ities. Based on stroke statements and guidelines, the aver-
age time between call to EMS and ambulance arrival should
be less than eight minutes, with the application of alterna-
tives such as air ambulance when it takes more than one hour
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to access the medical center. In India, inconsistent training
among EMS personnel leads to varying levels of proficiency
in stroke recognition and response. Additionally, systemic
roadblocks such as traffic congestion and inadequate ambu-
lance services can delay patient transfers, impacting treat-
ment outcomes. India’s National Stroke Care Program fo-
cuses on urban tertiary centers, but pre-hospital delays per-
sist. In big cities with many cars but poor traffic infrastruc-
ture, the ambulance service might be severely delayed. Very
few patients with stroke arrive by ambulance in low-income
and middle-income countries (LMICs) (12% in northwest In-
dia, 30% in south India, 17% in Tunisia, and none in Ghana
and Nigeria). Most patients prefer to use their own vehicles
to seek medical help; in Lebanon, 85% of patients with stroke
arrived at hospital by private transport (31). In China, the on-
going multifaceted campaign utilizing the Stroke 1-2-0 pro-
gram has been linked to reduced prehospital delays and en-
hanced rates of timely arrival and ambulance response for
stroke patients (32). In Iran, the swift transport of patients
poses significant challenges (11). The previous protocol did
not emphasize scene time, leading to an increase of this time
to more than 20 minutes (33). In this updated protocol, it is
emphasized that EMS staff should keep scene time less than
5 minutes. Meza et al. found that the updated protocols led
to a significant and sustained reduction in door-to-needle
times and recommended establishing mechanisms for mon-
itoring outcomes and facilitating continuous improvement
(12). In the United States, the American Heart Associa-
tion’s Get with The Guidelines® — Stroke program has imple-
mented an Additional Time Tracker functionality. This tool
allows hospitals to monitor key time targets such as door-to-
stroke team notification, door-to-brain image, and door-to-
IV tissue plasminogen activator (tPA) time (34). Monitoring
time is a key factor, and we consider time as another update
in this protocol. Every center should establish a joint com-
mittee of prehospital and hospital staff to hold meetings and
supervise the timing and outcomes for stroke survivors. The
need for equipped resuscitation in the CT scan department
for direct delivery of patients by EMS has been considered
for the first time. The stroke code clock is also included in
the Iranian stroke code protocol for the first time. The pre-
vious protocol did not consider who was allowed to provide
each type of care. In Iran’s EMS, we have a multidisciplinary
team with various levels of degrees. This was the first time
this issue was addressed.

To the best of our knowledge, this comprehensive program
represents the first multidisciplinary effort to systematically
update Iran’s prehospital stroke code management protocol.
This updated protocol integrates critical elements informed
by evidence-based practices and context-specific data col-
lected during initial field evaluations.

5. Limitations

The limitation of this study was that there are few expert
professors in the field of pre-hospital emergency in Iran and

most of them are active in the hospital field. The strengths
of this study were more attention to the stakeholders in this
study and inviting EMS staff who are active at the patient’s
bedside. Furthermore, the research unit of Babol prehospi-
tal center has specialized in the field of stroke using scientific
methods.

6. Conclusions

Stroke clock, pager 724, direct delivery of patients to the CT
scan department with an equipped resuscitation trolley, ad-
ministering BEFAST criteria for the diagnosis of patients, de-
creasing scene time, and identifying who is allowed to pro-
vide each type of care were the highlighted updates in this
protocol. According to this updated protocol, we recom-
mend that each center enhances its infrastructure and re-
sources to facilitate the feasibility and implementation of
these updates. This protocol will be trained, implemented,
and evaluated in the north of Iran for a pilot study. In the
future, the effects of this protocol will be presented.
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7.7. Using artificial intelligence chatbots

During the preparation of this work the authors used
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rect grammatical errors during the manuscript writing pro-
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edited the content as needed and take full responsibility for

the content of the publication.
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PICOS model search lines in Google Scholar

PICOS Definition

Problem (‘Stroke’ OR ‘CVA’ OR ‘Cerebral Stroke’ OR ‘Cerebrovascular accident’ OR ‘Cerebrovascular Accident, Acute ‘Cerebrovas-
cular Stroke’ OR ‘Stroke, Acute’ OR ‘Stroke, sub-acute’ OR ‘Stroke, chronic’ OR ‘Vascular Accident, ‘Brain OR Ischemic
stroke’.)

Intervention | (Stroke Code’ OR 'Code Stroke’ OR ’"Stroke Notification’ OR 'SAMA Code’ OR "Code 724’ OR ‘Balance Eye Face Arm Speech
Time’ OR ‘Face Arm Speech Time’ OR ‘Stroke Car’ OR ‘Cincinnati Prehospital Stroke Scale’ OR ‘Prehospital Acute Stroke
Severity scale’ OR’ Recognition of Stroke’ OR’ Prehospital Care’ OR’ Prehospital Management’ OR’ Empowerment’ OR’
Training’ OR ‘Education’ OR Protocol’ OR ‘Guideline’ OR’ Assessment’ OR 'Implement’ OR 'Intervention’)

Comparison | (‘Pre-hospital’ OR ‘Emergency’ OR ‘Rehabilitation unit’ OR ‘Stroke care unit’ OR ‘Hospitals’)

Outcome (Diagnose OR ‘Impairment’ OR ‘Handicap’ OR ‘Disability’ OR ‘quality of life’ OR ‘Golden Time’)

Study design | (‘Intervention Study’ OR ‘Cohort Analysis’ OR ‘Retrospective study’ OR ‘Prospective study’ OR ‘Crossover Trial’ OR ‘Case
control study’ OR ‘Randomized Trial’ OR ‘Major Clinical study’ OR ‘Cohort’ OR Systematic review’ OR ‘Protocol’ OR
‘Guideline’ OR ‘Randomized controlled trial’ OR ‘Evidence-based Recomendation’)

IE1N P Grades of recommendation and level of evidence

Grade Level Type of Study

A la Systematic review of (homogeneous) randomized controlled trials

A 1b Individual randomized controlled trials (with narrow confidence intervals)

B 2a Systematic review of (homogeneous) cohort studies of "exposed" and "unexposed" subjects
B 2b Individual cohort study / low quality randomized control studies

B 3a Systematic review of (homogeneous) case-control studies

B 3b Individual case-control studies

C 4 Case series, low-quality cohort, or case-control studies

D 5 Expert opinions based on non-systematic reviews of results or mechanistic studies

VoI5 iv@ B Instruction of grading

Dimension
Priority

Definition

In this section, please read each recommenda-
tion carefully. In the next column, indicate the
priority or importance of each recommenda-
tion according to the following guide and using
a 5-point Likert scale.

The meaning is the degree of usefulness of each
recommendation.

Grading

1: In my opinion, doing this care is not necessary at all.

2: In my opinion, this care is not necessary.

3: In my opinion, doing this care is relatively necessary.

4: 1 think it is necessary to do this care.

5: I think it is absolutely necessary to do this care.

1: The disadvantages of the service are expected to be much greater
than its benefits.

2: The disadvantages of the service are expected to be greater than its
benefits.

3: The disadvantages and benefits of the service are equal, or the ex-
pert cannot make a judgment for the described service.

4: The benefits of the service are expected to be greater than its dis-
advantages.

5: The benefits of the service are expected to be much greater than its
disadvantages.

Utility

Feasibility

This item refers to the ability to provide care
based on the context and available equipment.

Specify the maximum feasibility with a score of 5 and the minimum
with a score of 1.

ConceptualityRefers to how easily the information in each line

can be understood by healthcare providers.

Rate comprehensibility, with a score of 5 indicating complete com-
prehensibility and score of 1 showing complete lack of comprehensi-
bility. Based on the average score of all experts, the item will be edited.

Persons au-
thorized to
provide care

Since this guide is intended for all types of pa-
tient caregivers, please specify in the last col-
umn the special groups that you believe are
qualified and authorized to provide the service.
If there are multiple groups you have in mind,
please specify them, and prioritize as needed.

For example, we can define groups according to education; Associate
degree of nursing (18), bachelor of science of nursing (BSN), master
of science of nursing (MSN).
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Integration of findings from the qualitative phase and the search of sources in the development phase of the study (continue)

Row

Qualitative Phase Result

Literature review

Study

Main findings (source)

Integration

Category:Comprehensive
Stroke Code Program
Subcategory: Specialized
Teamwork

Wiyarta  (2024)
International
Review

Different prehospital triage scales have different appli-
cations based on the severity of neurological deficit.
There are several tools that prehospital emergency
teams can use. These tools can range from simple stroke
severity scales to mobile stroke units.

Considering a valid
scale in identifying
stroke patients.

Category:Comprehensive
Stroke Code Program
Subcategory: The need to
establish a joint commit-
tee, monitoring, and co-
ordination

Zachrison (2023)
International Re-
view

Timely feedback is an important part of the continu-
ous improvement of diagnostic skills and treatment de-
cisions. Lack of feedback may lead to incorrect decisions
by physicians in the emergency department. Discrepan-
cies between prehospital and hospital diagnoses are un-
derstandably common but can lead to further diagnos-
tic errors. Identification of the patient by the prehospi-
tal emergency department is an essential first step be-
fore a stroke code is reported to the receiving emergency
department. Analyses show that few prehospital emer-
gency interventions fully comply with guideline recom-
mendations.

Establishing a joint
stroke committee
and hold regular
meetings.

Category:Comprehensive
Stroke Code Program
Subcategory: Removing
barriers to the proper im-
plementation of the cur-
rent protocol, updating,
communicating, and im-
plementing the protocol,
the need to set up a spe-
cialized dispatch.

Mead (2023)
International
Review and
synthesis of re-
sources by the
World Stroke
Organization

In stroke patients, supplemental oxygen should be
maintained with the goal of achieving a blood oxygen
saturation of = 94%.

Considering spe-
cialized measures in
pre-hospital ~ emer-
gency protocol.

Subcategory: Protocol
Update, Communication,
and Implementation

Chen (2022)
China
Systematic  Re-
view and Meta-
Analysis

The findings of this study showed that FAST and BEFAST
may be useful in the diagnosis of acute ischemic stroke.
The diagnostic value of BEFAST in acute ischemic stroke
was higher than that of FAST. Therefore, it may play
an important role in the rapid diagnosis of this type of
stroke.

Using BEFAST in-

stead of FAST

Subcategory: Removing
barriers to the proper im-
plementation of the cur-
rent protocol

Update, communicate,
and implement the pro-
tocol.

Li (2021) USA
Retrospective
cohort from
American Heart
Association’s
(AHA's) Get With
the Guidelines-
Stroke (GWTG-S)
registry

The findings of this study showed that on-scene time ac-
counted for 38.5% of the total pre-hospital time. Limit-
ing on-scene functions to include blood glucose assess-
ment and initiation of vascular access may reduce pre-
hospital time.

Considering  scene
time in updating pre-
hospital emergency
protocols.

Category: Comprehen-
sive Stroke Code Program

Ashcraft(2021)
USA  Scientific
Statement and
Clinical Guide-
line Review
(Expert meet-
ing based on
American Heart
Association
guidelines)

Prehospital evaluation of a patient with suspected stroke
by prehospital emergency personnel should include air-
way control, breathing, vital signs, initial neurological
assessment, blood glucose, and cardiac monitoring.

Subcategory:  Spe-
cialized Teamwork
considering special-
ized measures in
pre-hospital

gency protocol.

emer-

Category: Comprehen-
sive Stroke Code

Fousse(2020)
Germany
Clinical Trial

This study showed that the use of a stroke clock that
requires active feedback significantly improved acute
stroke management measures. Therefore, it was a po-
tential low-cost mechanism to simplify time-sensitive
stroke treatment.

Subcategory: Proto-
col update, Commu-
nication, and Imple-
mentation paying at-
tention to standard
times in measuring
outcomes.
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Integration of findings from the qualitative phase and the search of sources in the development phase of the study

Row | Qualitative Phase Result Literature review Integration
Study Main findings (source)

Category: Compre- | Boulanger(2018) |The expandingrole of emergency medical personnel; ar- [ Removing obstacles
hensive Stroke Code|Canada rival at the emergency department without delay and |to the accurate im-
Subcategory: Removing | Clinical Guide |the establishment of stroke code protocols by the lo- | plementation of the
barriers to the proper cal healthcare institution, triage, and risk assessment |protocol based on
implementation of the of recurrent stroke after transient ischemic attack/mild |interviews, updating
current protocol, up- stroke, revised and suggested levels of urgency for inves- | the stroke protocol
dating, communicating, tigations and initiation of management strategies pro- |in the pre-hospital
and implementing the posed emergency depart-
protocol Need to set up ment considering the
a specialized dispatch decreasing age, and
Category: Adapting to launching a special-
balanced national de- ized dispatch.
velopment. Subcategory:
Stroke and emerging
factors

9 Category: Compre- | Glober(2016) Protocols varied widely among emergency medical |Protocol update in
hensive  Stroke Code|USA agencies in California. All recommended blood glucose | implementation and
Subcategory: Protocol | Evidence-based |assessment with a target level in the range of 60 to 80 | process.
Update, Communication, | recommenda- |mg/dL. Cardiac monitoring was recommended in 58%
and Implementation tions of cases.

FAST: Face, Arms, Speech, Time; BEFAST: Balance, Eyes, Face, Arm, Speech, and Time.

DY Distribution of demographic characteristics of experts in this study

Variables Frequency (%)
Gender

Male 12 (60)
Female 8 (40)
Degree

Bachelor 8 (40)
Master of Science/ Doctor of Philosophy 8 (40)
Medical Specialist/fellowship 4 (20)
Discipline

Nursing 11 (55)
Emergency Medical Technician 3(15)
Anesthesia 2 (10)
Neurology 2 (10)
Emergency Medical Specialist 2 (10)
Department

Prehospital Emergency 15 (75)
Hospital 5 (25)
Affiliation**

Babol 15 (75)
Mazandaran 3 (15)
Tehran 2 (10)
Total 20 (100)
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Screening Identification

Eligibility

Included

Records  identified through
database [n =21}

Cochran Data base
Embase

Sdence direct
PubMed

Additional records identified through
Other sources (n = 3)
» PBritish Institute of Health and
Care Excellence
* National Assodation of State EMS
Officials
+ EMS Protocols web site

e —

Records after duplicates remowved

n=18)
L4 Records exduded
Records sareened (Protocol not suitable
(=12) — for paramedic)
(mn=2)
L 2
Full-text articles Full-text articles
assessed for eligibility tea excluded,
(n=10) (unclear Methodology)
m=1)
W
Studies induded in
protocol
m=9)

Flow Diagram of enrolling studies. EMS: Emergency Medical Services.
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T NA\N—

Stroke Code Managment Protocol in Prehospital setting

ABC
BEFAST+
|
l | .
Hypogalycemia
| BS>70 Bs<70 —— DS Managment
On-scene<5 minutes e — Neurology Special Dispatch
BP Managment . MDPCR Active 724 code

IV Line/CBR/
Diferentional diagnosis / l

) At admission
Hospital stroke code

Prehospital stroke Deliver to Arrangeman
code manager S in ct-Scan
I After Mission
Check the ambulance

—  Joint Comitte of Stroke
— Monitor of CPT
Final diagnosis and treatment

|.BEFAST: B :Balance, E: Eyes, F: Face, A: Arm, 5: Speech and T: Time

2. ABC: A: Airway, B: Breathing, C: Circulation.

3. MDPCR: Management of BEN&VY, Position, 02/ Assess Disability/Dispatch Consultion/PCR
4. Monitor of CPT: Monitor of Care,Process, Time

5. IF5BP= 220 OR DBP<190 : oral administration of Captoperil 12.5 mg

6. If nausea: slow IV injection of Undansetron 4 mg

7. If hypoglaycemia: Intravenouse injection of DW50% 0.5 mg/kg

8. If 02 sat<93: Provide supplemental oxygene nasal cannula

4 gFy
Stroke code management protocol in prehospital setting. BS: Blood Sugar; BP: Blood Pressure; IV: Intravenous; CBR: ;SBP: ;DBP: ;
DW:; O2 sat.
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Recommendations Agreement of authority References
Priority | Usefulness | Feasibility | Conceptuality | Permitted
to provide
the care
Patients with suspected acute| 100 96 95 94 ADN  [Ashcraft S, Wilson SE, Nystrom KV,
stroke should undergo a rapid BSN Dusenbury W, Wira CR, Burrus TM,
initial assessment of airway, MSN American Heart Association Council
breathing, and circulation. (Ev- on Cardiovascular and Stroke Nurs-
idence Level A) (Grade of Rec- ing and the Stroke Council. Care of
ommendation 1a) the patient with acute ischemic stroke
(prehospital and acute phase of care):
update to the 2009 comprehensive
nursing care scientific statement: a
scientific statement from the Amer-
ican Heart Association. Stroke. 2021
May;52(5):e164-78
The stroke scale should be used 94 95 91 88 BSN Wiyarta E, Fisher M, Kurniawan M, Hi-
in the prehospital setting for MSN dayat R, Geraldi IP, Khan QA, Widyad-
any patient with acute neuro- harma IP Badshah A, Pandian JD.
logical impairment, in order to Global Insights on Prehospital Stroke
rapidly assess and triage pa- Care: A Comprehensive Review of
tients with possible stroke. (Ev- Challenges and Solutions in Low-
idence Level D) (Grade of Rec- and Middle-Income Countries. Jour-
ommendation 5) nal of Clinical Medicine. 2024 Aug
14;13(16):4780.
BEFAST should be used instead 90 90 92 97 BSN Chen X, Zhao X, Xu E Guo M, Yang
of FAST criteria. (Evidence Level MSN Y, Zhong L, et al. A systematic review
A) (Grade of Recommendation and meta-analysis comparing FAST
la) and BEFAST in acute stroke patients.
2022;12:765069.
Check the patient’s blood 96 96 97 98 ADN Glober NK, Sporer KA, Guluma KZ,
sugar to differentiate between BSN Serra JB, Barger JA, Brown JE Gilbert
symptoms of stroke and hypo- MSN GH, Koenig KL, Rudnick EM, Salvucci
glycemia. The standard blood AA. Acute stroke: current evidence-
sugar level is 70 mg/dL. If the based recommendations for prehospi-
blood sugar is lower than this tal care. Western Journal of Emergency
value, inject a vial of 50% dex- Medicine. 2016 Mar;17(2):104.
trose into a large vein. If the
blood sugar is higher than this
cut-point, consider the patient
as code 724. (Evidence Level C)
(Grade of Recommendation 4)
Normal saline injections are 88 85 92 95 ADN Glober NK, Sporer KA, Guluma KZ,
not recommended for all pa- BSN Serra JB, Barger JA, Brown JE Gilbert
tients. Attempts to establish an MSN GH, Koenig KL, Rudnick EM, Salvucci
IV line should not exceed two AA. Acute stroke: current evidence-
on the scene. (Evidence Level C) based recommendations for prehospi-
(Grade of Recommendation 4) tal care. Western Journal of Emergency
Medicine. 2016 Mar;17(2):104.
If a stroke is confirmed at the 93 92 84 91 BSN Boulanger JM, Lindsay MP, Gubitz G,
scene, all subsequent actions MSN Smith EE, Stotts G, Foley N, Bhogal S,
should be focused on moving Boyle K, Braun L, Goddard T, Heran
the patient to the ambulance MK. Canadian stroke best practice rec-
and initiating the transfer. Any ommendations for acute stroke man-
treatments that are not urgently agement: prehospital, emergency de-
required (such as IV therapy) partment, and acute inpatient stroke
can be administered while the care, update 2018. International Jour-
patient is being transported to nal of Stroke. 2018 Dec;13(9):949-84.
the hospital. (Evidence Level C)
(Grade of Recommendation 4)
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Recommendations Agreement of authority References
Priority | Usefulness | Feasibility | Conceptuality Permitted
to provide
the care

SAMPLER can be used in the past medical history. 90 90 90 91 ADN Research Team

(Symptoms, Allergies: Medications, Past medical BSN

history, Last oral intake, The last time the patient MSN

was seen normally, Events leading up to the EMS

call and Risk factor).

(Evidence Level D); (Grade of Recommendation 5)

It is not necessary to give oxygen to a stroke patient 84 84 89 90 ADN Mead GE, Sposato LA,

with a normal blood oxygen saturation level. (Evi- BSN Sampaio Silva G, et al

dence Level A); (Grade of Recommendation 1a) MSN A systematic review and
synthesis of global stroke
guidelines on behalf of
the World Stroke Or-
ganization. Int J Stroke
2023;18(5):499-531,

It is recommended that emergency medical per- 96 88 88 89 ADN Research Team

sonnel gather information from the patient, fam- BSN

ily members, or other witnesses regarding the sus- MSN

pected stroke event. This includes details such as

the presentation of symptoms, the time of onset or

recognition of symptoms, the sequence of events,

any accompanying conditions, current medica-

tions (especially anticoagulants), and any previous

formal or informal recommendations that may im-

pact care.

(Evidence Level D); (Grade of Recommendation 5)

ECG is not recommended for all stroke patients. 85 87 88 96 BSN Glober NK, Sporer KA,

For patients who have heart symptoms and stroke MSN Guluma KZ, Serra JB

at the same time, it can be done if there is no delay Barger JA, Brown JE

in transferring to the treatment center. Gilbert GH, Koenig KL,

(Evidence Level C); (Grade of Recommendation 4) Rudnick EM, Salvucci
AA. Acute stroke: current
evidence-based recom-
mendations for prehospi-
tal care. Western Journal
of Emergency Medicine.
2016 Mar;17(2):104.

The senior medical emergency expert should con- 93 95 87 93 MSN | Research Team

sider taking necessary measures to reduce the time

it takes to reach the treatment center. This includes

choosing the nearest route with the least traffic and

ensuring the patient is transferred at a safe speed.

(Evidence Level D); (Grade of Recommendation 5)

Direct transfer protocols should be established to 92 91 84 89 BSN Glober NK, Sporer KA,

facilitate the transfer of patients with suspected MSN Guluma KZ, Serra JP,

acute stroke who may be eligible for thrombolytics Barger JA, Brown JE

and/or EVT to the most suitable acute care hospi- Gilbert GH, Koenig KL,

tal that can provide the necessary services for the Rudnick EM, Salvucci

diagnosis and treatment of acute stroke. AA. Acute stroke: current

(Evidence Level C); (Grade of Recommendation 4) evidence-based recom-
mendations for prehospi-
tal care. Western Journal
of Emergency Medicine.
2016 Mar;17(2):104.

Coordination for dispatch, consultation for further 86 90 79 90 MSN Research Team

care and treatment measures, and transfer to the

treatment center should be done with the involve-

ment of specialized neurology dispatch.

(Evidence Level D); (Grade of Recommendation 5)

SAMPLER: Signs & symptoms, Allergies, Medications, Past Medical History, last meal, last seen normal, Events leading up to the
present injury, and Risk factor; EMS: Emergency Medical Services; ECG: Electrocardiography; EVT: Endovascular Thrombectomy;
ADN: Associate Degree in Nursing; BSN: Bachelor of Science; MSN: Master of Science.
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Recommendations Agreement of authorities References
Priority | Usefulness | Feasibility | Conceptuality | Permitted
to provide

acar
Emergency medical professionals 79 86 80 86 ADN Research Team
should make sure that all information BSN
is accurately recorded in the patient’s MSN
health records and promptly provided
to the receiving hospital during stroke
code notification and upon admission.
(Evidence Level D)
(Grade of Recommendation 5).
Timely feedback is essential for contin- 84 86 82 86 BSN Zachrison KS, Nielsen VM, De La
uously improving diagnostic skills and MSN Ossa NP Madsen TE, Cash RE,
treatment decisions. Guiding feedback Crowe RP, Odom EC, Jauch EC,
from hospitals to prehospital settings Adeoye OM, Richards CT. Prehos-
enhances compliance with guideline- pital stroke care part 1: emer-
based care, including the documenta- gency medical services and the
tion of prehospital stroke assessments stroke systems of care. Stroke.
and the last known time. 2023 Apr;54(4):1138-47.
Get smarter answer from GPT-40
(Evidence Level D)
(Grade of Recommendation 5).
Itis recommended to use a stroke code 83 86 71 84 MSN | Fousse M, Griin D, Helwig SA, et al.
clock, which measures workflow times, Effects of a feedback-demanding
as an easy way to increase time man- stroke clock on acute stroke man-
agement awareness among the hospi- agement: a randomized study.
tal team. Stroke. 2020;51(10):2895-2900
(Evidence Level A)
(Grade of Recommendation 1b).
Time monitoring and supervision of 77 81 78 84 MSN Research Team
care in stroke should be done by the
joint pre-hospital and hospital emer-
gency committee. (Evidence Level D)
(Grade of Recommendation 5).
The EMS staff should deliver the 91 93 87 92 BSN Research Team
stroke patient with stable hemody- MSN

namic symptoms to the CT scan. The
CT scan should be equipped with a re-
suscitation trolley, staff trained in car-
diopulmonary resuscitation and a free
bed for code 724. (Evidence Level D)
(Grade of Recommendation 5).

ADN: Associate Degree in Nursing; BSN: Bachelor of Science; MSN: Master of Science; EMS: Emergency Medical Services;

CT: Computed Tomography.
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