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To compare the dynamics of thrombolytic therapy effectiveness in patients with stroke after the reorganization of medical care
using JCl standards.
In 2022, a new system for routing patients with stroke at the level of the emergency department was introduced in the
Emergency Care Hospital; and 976 patients with the diagnosis of brain infarction were treated. The analysis of the results was carried out by comparing
the mortality rates from ischemic stroke, the number of thrombolytic therapies and procedures of mechanical methods of revascularization, as well as
the indicators “Door-CT”, “Door-Needle”, “Door-Opening” for 2021 and 10 months of 2022.

After the introduction of the new routing system for patients with stroke at the emergency department level, there appeared the first positive
results. Thus, the mortality rate from brain infarction in 10 months of 2022 decreased by 5.6% compared to 2021. The number of thrombolytic therapies
performed increased by 5.2%, and mechanical revascularization procedures by 1.62% over the same period, while the “Door-CT” indicator decreased by
27 minutes, “Door-Needle” by 22 minutes, “Door-Opening” by 31.6 minutes.

The immediate results of the introduction of the new patient routing system at the level of the emergency department have proved
successful, primarily due to the significant reduction in the mortality rate of patients with cerebral infarction by 5.6%. However, the process requires
further investigation and has application points for further improvement.
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ACVA - acute cerebrovascular accident

CT - computed tomography

JCI standards - international standards developed by Joint Commission International
MRI - magnetic resonance imaging

neurolCU - intensive care unit of the neurological department

RCA - Root Cause Analysis

INTRODUCTION

In 2012, within the walls of the State Autonomous Healthcare Institution of the Republic of Tatarstan
"Emergency Care Hospital" (ECH) a quality management system was created based on a process approach to
improving the work of a medical organization [1]. For ten years of experience in the quality management system,
the hospital received quality certificates of EFQM, ISO, the Voluntary Certification System "Quality and Safety of
Medical Activities", and since 2015 has been continuously participating in accreditation according to
international JCI standards.

These standards have been in development since 1995 by Joint Commission International (JCI), USA [2].
Obtaining accreditation is closely related to the cultural and religious features of a country, that is why the
standard has a wide range of variability. The basic parameters for assessing an institution include [3]:

- the quality of provided medical services and its stability;

- safety of medical services for patients and staff of the institution;

- the institution’s work on quality in continuous mode.

Each medical organization is assessed using more than 1000 measurable elements [4]. Accreditation
programs are constantly updated and reviewed by a special working group of international experts, and today
there has been already the 7th edition, which entered into force on January 1, 2021.

Based on the JCI standards, our hospital has implemented the concept of continuous improvement of
medical care, and the use of technologies recommended by the JCI makes it possible to identify critical processes
that can lead to the collapse of the entire system [5].

The study shows how the JCI standards have improved the care of patients with stroke.

Aim of the study: to evaluate the effectiveness of JCI standards in improving the provision of medical care
to patients with acute cerebrovascular accident (ACVA).

MATERIAL AND METHODS

The study was conducted at the ECH in 2021-2022. A problem in the provision of medical care to patients
with ACVA was identified - a delay at the level of the Admission department. In order to identify the root causes
of the problem Root Cause Analysis (RCA) was used [6]. After identifying the root causes, the hospital introduced
a new system for routing patients with ACVA at the level of the Admissions department. The study included all
patients with a diagnosis of cerebral infarction who were admitted to the ECH Emergency department. The
analysis of the obtained results was carried out by comparing the mortality rates from ischemic stroke, the
number of thrombolytic therapies and mechanical revascularization procedures, as well as the indicators "Door-
CT", "Door-Needle", "Door-Opening" for 2021 and 10 months of 2022.

When analyzing the initial state, the logistics of the patient at the level of the emergency room was
assessed.

The patient was delivered by an ambulance team without prior informing the Admission department, after
that the dispatcher of the Admission department sorted the patient according to the severity of the disease.
Depending on the severity of patient condition, the patient was sent to room No. 1 (for stable, walking patients),
room No. 2 (for stable, wheelchair patients), anti-shock room (for patients in need of replacement of vital bodily
functions), after which a neurologist was invited. After examination, the patient was prescribed tests according to
the list approved by the Order of the Ministry of Health of the Russian Federation No. 928n dated November 15,
2012 "On approval of the procedure for providing medical care to patients with acute disorders of cerebral
circulation" (with changes and additions), as well as neuroimaging (computed tomography — CT, — or magnetic
resonance imaging — MRI). The initial examination sheet was filled out, after that the patient was transported to



the CT or MRI room, where he waited in line. After completing the study, the patient returned to the original
room. The neurologist, after receiving the results of the study, evaluated them and made a decision whether to
prescribe magnetic resonance angiography in order to determine the presence of blockages in the blood flow of
the intracardiac vessels. If the study was scheduled, the patient underwent a peripheral catheter insertion and
was transported to the CT or MRI room, where he waited in line.

The results obtained were re-evaluated by the neurologist and a decision was made on further strategy for
managing the patient:

— hospitalization of the patient in neuroICU, and systemic thrombolytic therapy;

- hospitalization of the patient in neurolCU, and the wuse of mechanical revascularization
(thromboextraction) or combined methods;

— hospitalization of the patient in neuroICU, and conservative treatment.

By the application of the RCA method, it was revealed that the main time losses occur at the stage of
transportation for neuroimaging, as well as hospitalization to neuro-ICU. The following root factors were
identified:

- lack of informing from ambulance personnel about the delivery of a patient with ACVA;

- long and repeated logistics of the patient between the halls of the Admission department and the
neuroimaging rooms;

—long patient’s waiting in the neuroimaging room;

- the time spent on the installation of a peripheral catheter;

- long logistics of the patient after the study before the start of thrombolytic therapy or the use of
mechanical methods of revascularization.

The following indicators were identified to evaluate the effectiveness of the study:

— “Door-CT” time — the time from the moment of patient’s entry into the medical organization to
neuroimaging;

- "Door-Needle" time - the time from the moment of patient's entry into the medical organization to the
start of systemic thrombolytic therapy;

- "Door-Opening" time - the time from the moment of patient's entry into the medical organization to the
beginning of the opening of the cerebral vessel which led to the development of cerebral infarction.

In 2022, based on the identified root causes, the routing of patients with ACVA at the Admission department
level was completely revised.

The ambulance team informs the dispatcher of the Admission department by the allocated telephone
number about the delivery of a patient with ACVA, who, in turn, calls a neurologist and informs the CT room. The
ambulance team installs a peripheral catheter for possible further contrast studies. The CT room stops its work 5
minutes before the expected arrival of the patient, thus forming a "green corridor'. The neurologist meets the
patient at the entrance to the emergency room, bypassing his delivery to one of the halls, and examines the
patient, accompanying the patient to the CT room, which is already ready to receive the patient. The patient
undergoes a native CT scan of the brain, which is immediately interpreted jointly by the neurologist and the
radiologist. In the absence of contraindications to thrombolytic therapy, the patient undergoes CT angiography of
extra- and intracranial arteries and aortic arch. Further strategies are being determined.

When deciding on systemic thrombolytic therapy, the patient is given a bolus dose of Alteplase directly in
the CT room or in the emergency department, after that the patient is hospitalized to the neuroICU.

If the tactics of mechanical thromboextraction is chosen, the patient receives the entire dose of Forteplase
directly in the CT room or in the Emergency department, after that the patient is transported to the angiographic
operating room for the procedure.

RESULTS

After the introduction of the new system for routing patients with ACVA at the level of the Admission
department using JCI standards, a positive effect was obtained for all the selected indicators.
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Fig. 1. Diagram of the dynamics of the “Door-CT”, “Door-Needle”, “Door-Opening” indicators for 2021 and 10 months of 2022

Thus, thanks to the accelerated logistics of the patient, there has been achieved a significant decrease in the
indicators:

- "Door-CT" - by 27 minutes;

- "Door-Needle" - by 22 minutes;

- "Door-Opening" - by 31.6 minutes.

Accelerated delivery of the patient to the end point of the application has a positive effect on the number of
thrombolytic therapy procedures and the use of mechanical circulatory support methods. For 10 months of 2022,
142 thrombolytic therapy procedures were performed, which is already 29 procedures more than in the whole of
2021. The number of cases with mechanical revascularization for 10 months of 2022 amounted to 41 procedures
against 7 cases performed in 2021.
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Fig. 2. Dynamic of indicators of the number of performed systemic thrombolytic therapies and thromboextractions for 2021 and
10 months of 2022

The increase in availability for the patient of such methods of treatment as systemic thrombolytic therapy
and mechanical methods of revascularization made it possible to reduce mortality in patients diagnosed with
cerebral infarction from 16.7% to 11.1% over the analyzed period.
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Fig. 3. Diagram of mortality from brain infarction for 2021 and 10 months of 2022



DISCUSSION

The obtained results testify to the effectiveness of the methods voiced in the JCI standards for optimizing
the processes of providing medical care to patients with ACVA. Root cause identification is one of the most
important methods in implementing quality improvement processes. Properly identified root causes allow us in
the future to select the necessary tools for their correction [7].

The main loss of time in the logistics of the patient with ACVA is at the level of the Admission department.
When they are eliminated, the time spent by patients in the emergency room is significantly reduced, the speed of
their delivery to such methods of treatment as thrombolytic therapy or thromboextraction is accelerated, as
evidenced by the increased number of procedures performed.

An increase in the number of procedures performed has a positive effect on the mortality rates of patients
from cerebral infarction.

However, there are still ways to improve the process, such as abandoning traditional CT diagnostic methods
and referring the patient directly to the angiographic operating room for rotational angiography with the possible
further use of mechanical revascularization methods. This issue requires further study.

CONCLUSIONS

1. JCI standards allow us to study the problem more widely and in more detail, as well as offer solutions
applicable to a particular organization.

2. Elimination of the identified defects using the RCA method triggers a positive chain of events, which
leads to an increase in the number of thrombolytic therapy procedures to 14.5% and mechanical revascularization
methods to 4.2%, and, as a result, to a decrease in mortality to 11.1%.
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