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Abstract

Out-of-hospital cardiac arrest is a major public health problem worldwide due to its high burden and poor outcomes. Despite progress in treatment,
patient outcomes remain unsatisfactory, particularly in low-resource settings. The establishment of a registry is the first step towards gaining a com-
prehensive understanding of prevailing local conditions and identifying potential opportunities for improving patient survival. Here, we provide a nar-
rative review of the BASeline Investigation of Out-of-hospital Cardiac Arrest (BASIC-OHCA), the first national OHCA registry in China, to introduce its
development history, current state, challenges and future directions. We aim to enhance cross-cultural understanding by providing insights from Chi-
na, while also serving as a reference for the implementation of large-scale registries in low-resource settings.
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Introduction

Out-of-hospital cardiac arrest (OHCA) is a major cause of premature
death and one of the most critical public health issues in the world
due to its high burden and poor outcomes."? Based on systematic
reviews of clinical research evidence, the International Resuscitation
Liaison Committee (ILCOR) published and regularly updated the
international consensus on cardiopulmonary resuscitation (CPR),
offering objective and comprehensive recommendations for the man-
agement of cardiac arrest worldwide.>* However, it is important to
acknowledge that medical science does not directly equate to patient
survival, with educational efficiency and local implementation serving
as crucial intermediary factors.® In 2015, the Global Resuscitation
Alliance (GRA) proposed the Ten Steps to Improve Cardiac Arrest
Survival, which serves as a fundamental framework bridging medical
science with local implementation efforts, empowering communities
to enhance the survival of OHCA patients.®” The establishment of
a registry is the first step in these concrete initiatives by facilitating
an adequate understanding of the current situation while identifying

* Correspondence authors.

areas for improvement and resource allocation optimization. Several
excellent registry studies have successfully undertaken this impor-
tant mission by driving improvements in OHCA patient outcomes. '
Nevertheless, it should be noted that these registries are almost all
from well-developed countries or regions, and there is a lack of
exploration in low-resource settings. In recent years, the challenges
associated with providing cardiac arrest care in low-resource settings
have gained recognition and been emphasized through ILCOR’s
comprehensive evaluation.® In low- and middle-income countries
(LMICs), small-scale OHCA data are available to provide some
insights into the challenges faced in OHCA care, including non-
standard data reporting, barriers to the utilization of emergency med-
ical resources, and unsatisfactory outcome.® '® But more system-
atic, comprehensive OHCA data reporting in accordance with the
Utstein template is needed to be able to perform: accurate surveil-
lance, impactful quality improvement activities and meaningful obser-
vational research.

The BASeline Investigation of Out-of-hospital Cardiac Arrest
(BASIC-OHCA) study is the first national registry with large popula-
tion size, well-designed protocol, and high-quality data to systemat-
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ically describe the incidence, process of care, and outcomes of
OHCA in China.'*"® Through this narrative review, we aim to intro-
duce this registry to international counterparts while sharing valuable
understanding, experiences, and lessons learned from China that
can contribute towards saving more lives globally.

Development history

Conception — project establishment

Over the past decades, several epidemiological studies of cardiac
arrest have been conducted in China, providing valuable primary
data and certain important insights into the burden, quality of care,
and prognosis of OHCA.'®*? However, these studies were limited
to specific cities or districts, resulting in a lack of national baseline
data on OHCA patients. Furthermore, most of these studies were ini-
tiated by individual physicians or researchers with variations in inclu-
sion criteria, variable definitions, data sources, and statistical
analysis. Consequently, sharing and comparing this data becomes
challenging which not only leads to inefficiency but also hinders
effective allocation of healthcare resources, policy formulation, and
quality improvement.

Emergency medicine teams in China have long been aware of
the aforementioned challenges but have been unable to organize a
nationwide investigation due to a lack of government support, fund-
ing, and a viable protocol. Drawing on extensive experience collabo-
rating with numerous hospitals and emergency medical service
(EMS) agencies nationwide, the emergency medicine team at Qilu
Hospital, led by Professor Yuguo Chen and Professor Feng Xu,
assembled a panel of experts in the field to conduct a systematic
review of cardiac arrest registries both domestically and internation-
ally. Subsequently, they developed a scientifically sound protocol
that could be implemented nationwide. Collaborating with other
experts, they diligently advocated for increased attention towards
cardiac arrest within relevant authorities such as the Ministry of
Science and Technology and the National Health Commission in
China. In alignment with the government’s proactive promotion of
the “Healthy China” national strategy, their proposed protocol
received official recognition from the Ministry of Science and Tech-
nology which provided financial support for comprehensive data
investigations. This official acknowledgment served as significant
motivation to undertake subsequent concrete actions.

Initiation- cooperation network building

The EMS in mainland China is a physician-based single-tiered public
system managed by a top-down administrative system.>* Pre-
hospital emergency medical missions are mainly carried out by
ambulances, each staffed by at least one doctor, one nurse and
one driver. EMS systems can be classified into three types according
to the relationship between ambulances (emergency station), dis-
patch center, and hospital: (1) Independent type refers to the EMS
system which has its own independent dispatch center, and ambu-
lances and personnel deployed at multiple EMS stations; (2) Com-
mand and dispatch type means that the EMS system has its own
independent dispatch center, but the ambulances and staff belong
to the hospitals which accept the command of the dispatch center;
(3) Dependent type means that the dispatch center, ambulances,
and EMS staff are provided by a general hospital.'*

Due to China’s vast territory and large population, the selection of
participating monitoring sites aimed to ensure a more representative
study sample that reflects the overall population characteristics.
Simultaneously, feasibility considerations were taken into account
to enhance the project’s success. Geographically, there are seven
regions in China (northeast, north, east, south, central, southwest,
and northwest), which is an official regional classification that reflects
economic, cultural, climatic, and resource allocation characteristics
across the country. Participating sites were selected from all seven
regions encompassing both urban and rural areas. Each region
included no less than two urban sites and one rural site."*" A total
of 31 monitoring sites were selected, including 24 urban and seven
rural sites, which covered a population of 125.5 million.'*

In the process of site selection and achievement of cooperation,
the leaders of the emergency medicine team of Qilu Hospital proac-
tively leveraged their academic reputation and influence in the field of
emergency medicine to extend invitations to the directors of the tar-
get sites (EMS directors of provincial capitals and municipalities) and
elucidated on the funding sources, significance, and data sharing
protocols associated with the investigation. Since such large-scale
clinical studies in the field of pre-hospital emergency care are rare
in China, the directors of each site initially had concerns. Firstly,
there was uncertainty surrounding data security as patient privacy
could potentially be compromised. Secondly, this investigation
entailed additional work beyond their daily clinical practice; consider-
ing that EMS staff already bear a heavy workload with limited man-
power and high turnover rates, they were unsure about how much
personnel should be allocated for participation without affecting rou-
tine clinical duties. Lastly, it would be embarrassing if unsatisfactory
outcomes from one agency such as low survival rates or prolonged
response times were made public.

Several solutions have been proposed to effectively address
these concerns. Firstly, multiple measures are implemented to
ensure data security. Each investigator is assigned an independent
account and is restricted from accessing the data of other investiga-
tors. Unauthorized parties and outside entities cannot gain access
to the data. Patient privacy information will be promptly desensitized
upon completion of registration. A data confidentiality agreement
must be signed to establish the responsibilities of both parties in
case of a data breach. Secondly, efforts are made to minimize
the workload for investigators, and scientifically and reasonably
determine the variables to be collected. The relevant variables
are developed based on the Utstein template and actual circum-
stances of China. EMS directors and experts in emergency, critical
care, clinical research, and statistics were convened to discuss the
necessity of each variable setting, which received unanimous
endorsement from these experts. Moreover, priority should be given
to completing clinical work before conducting data collection over-
time if necessary. Thirdly, it is ensured that national or regional
level reporting will take place while specific agency-level data will
not be publicly disclosed.

The majority of the directors demonstrated a strong willingness to
participate, taking into account the aforementioned solutions and
recognizing the positive impact this investigation would have on work
quality and patient outcomes. In addition, it is also attractive that par-
ticipating in national projects can improve the research capabilities of
investigators and the academic reputation of the institutions. In cases
where the EMS of the provincial capital city did not express interest,
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Fig. 1 - The electronic collaborative network platform of the BASIC-OHCA registry. BASIC-OHCA: BASeline
Investigation of Out-of-hospital Cardiac Arrest; EMS: emergency medical service.

communication was established with the director of an EMS in a
prefecture-level city within the same province to ascertain their will-
ingness to participate. In some provinces, there are no cooperative
urban sites. Rural sites in each of the seven geographic regions were
recommended by the directors of the selected urban EMS sites due
to their established cooperation and capable administrative execu-
tion of the rural site directors to facilitate the smooth progress of
the investigation. Each region is led by a highly esteemed and influ-
ential director who serves as the regional leader.

To ensure the high-quality operation of the project, a Project
Steering Committee, an Expert Advisory Committee, a Project Coor-
dination Center, and Regional Coordination Groups were estab-
lished." The Project Steering Committee is responsible for
developing protocols, monitoring research progress, and resolving
major issues. Its members consist of the registry chairman and regio-
nal leaders from the seven regions who were determined during the
cooperation negotiation stage and national project application stage.
This committee convenes formal meetings 1-2 times annually to dis-
cuss project operations, fund utilization, significant changes, and
other matters while proposing corresponding solutions. In case of
major matters arising unexpectedly, emergency meetings are
promptly held for effective communication. The Expert Advisory
Committee comprises esteemed professionals specializing in emer-
gency medicine, pre-hospital care, critical care, cardiology, statistics,
public health and other related fields. Their role is to offer expert
guidance, ensure effective oversight, and facilitate collaborative
efforts. The Project Coordination Center is responsible for the man-
agement of all project operations, including overall planning, imple-
mentation, monitoring, resource integration and deployment,
database establishment and maintenance, data management and
quality control, as well as communication and coordination. The cen-
ter holds a weekly meeting to promote the progress of the project.
Regional Coordination Groups are accountable for executing and
managing the project within specific regions while providing support
to the Project Coordination Center in effectively overseeing regional

implementation. These groups engage in daily communication with
the participating sites in the region regarding relevant matters.

An electronic collaborative network platform has been developed,
which can be easily operated on various terminals such as web
pages and mobile applications. One of the key features of this plat-
form is the electronic data capture (EDC), with which investigators
can easily input data directly into the system, eliminating the need
for paperwork and reducing human error. Furthermore, the platform
incorporates follow-up reminders to prompt investigators to conduct
timely follow-ups with patients or collect additional data as required
by the study protocol. Quality control is an indispensable component
within this platform. Advanced algorithms are employed to automat-
ically detect any inconsistencies or errors in the collected data, while
personnel responsible for quality control can manually propose
queries, enabling researchers to promptly address and rectify poten-
tial issues that may arise. Throughout this entire process, a compre-
hensive audit trail is maintained, ensuring easy traceability of
changes made. Moreover, the platform offers visual displays of over-
all progress and key indicators, facilitating project supervision by the
coordination center (Fig. 1).

The investigation was approved by the ethics committee of the
coordination center, Qilu Hospital of Shandong University (authoriza-
tion number 2019012) with waiver of patient consent. All participating
sites agreed on this ethics approval.

Implementation — data collection and management

As for the data collection method, a preliminary survey conducted by
the project coordination center revealed that electronic medical
record systems are prevalent; however, there are still some EMS
agencies where handwritten paper medical records are utilized and
stored in the medical records database either of stations or the dis-
patch center. Prospective data collection is crucial to ensure the
accuracy and completeness of the target variables, as the extraction
of structured data from electronic or handwritten paper medical
records remains unattainable.
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Since August 2019, OHCA patients assessed by EMS staff were
consecutively enrolled by participating EMS agencies. EMS medical
staff or dispatchers, as investigators, registered patients and
reported data through the EDC within 24 hours of assessing patients.
Information was obtained from interviewing family members or
bystanders and reviewing medical records. For patients transferred
to the hospital, investigators need to complete the collection of infor-
mation in emergency department (ED) and hospitalization by con-
sulting the emergency physicians. For patients who survived to
discharge, followed up were taken on the patients or their families
according to the prompts (30 days, 6 months, and 12 months) from
the EDC system. If patient outcomes were not available, data from
the national death registration system, outpatient data, and inpatient
data of all hospitals covered by the EMS agencies were used to com-
plete patient survival outcomes.

This registry prioritizes data quality management as one of its
core tasks, ensuring comprehensive coverage of quality control
throughout the entire project process and all participants.'*'® During
the start-up phase, a unified training plan and core documents were
formulated by the project coordination center, including study proto-
col, case report form (CRF), data dictionary, data management plan,
etc. Special personnel were sent to all the participating sites for on-
site training and guidance on data collection and query response. In
the implementation stage, the data quality control was continuously
performed using logical verification embedded in the EDC system,
statistical verification, manual verification, etc. Additionally, quality
control personnel visited participating sites for on-site assessments
to ensure compliance with the protocol while solving problems and
providing retraining as necessary. During the data analysis stage,
the coordination center conducted an additional round of spot checks
and accomplished the tasks of data cleaning and analysis. This pro-
cess adhered to a two-person back-to-back workflow in order to min-
imize potential human errors.

Current State

BASIC-OHCA is a new member of the international OHCA registry
family. Since August 2019, over 300,000 EMS-assessed OHCA
cases and over 90,000 EMS-treated OHCA cases have been
enrolled across China. According to the requirements of the Ministry
of Science and Technology to support the project, the scientific data
specified in the fundamental investigation task has been submitted to
the National Population Health Data Center to facilitate data sharing.
Since 2021, some participating sites have ceased collaboration while
new sites have progressively joined. Some sites enroll EMS-treated
patients, and some solely register patients treated by specific sta-
tions. Presently, there are still at least 25 monitoring sites continuing
to actively contribute data.

The BASIC-OHCA registry has facilitated significant advance-
ments not only in terms of data, but also across various dimensions
aimed at enhancing CPR quality, with active involvement from lead-
ing researchers at the participating sites in the project.

Understanding the current situation

Currently, our primary focus is to comprehensively understand the
nationwide situation and identify areas for improvement (Fig. 2).
The incidence of EMS-assessed OHCA in China stands at
95.7/100,000 with an estimated annual case count exceeding
750,000. Only a mere 31.8% of EMS-assessed OHCA cases

received treatment from EMS staff. Among non-traumatic EMS-
treated OHCA patients, survival to discharge was observed in only
1.2%, while favorable neurological outcomes were seen in just
0.8%."® The results did not demonstrate significant improvement
when compared to previous local data from the past
10 years, 1720722 and they fall considerably below those observed
in high-income countries (HICs)." There is room for improvement in
several aspects of the chain of survival, including long EMS
response time (12 minutes), low application rate of bystander CPR
(20.3%), dispatcher-assisted CPR (DA-CPR) (11.5%) and auto-
mated external defibrillator (AED) (<0.1%).'> As Adam Mellett-
Smith and Keith Couper commented, the data has identified key
opportunities to improve OHCA outcomes in China by optimizing
community response, which can facilitate the sharing of experience
with other countries towards the beginning of their journey in improv-
ing outcomes from OHCA.>*

Establishing investigation standards

Based on the Utstein template and local conditions in China, the
BASIC registry has developed a set of standards and technical spec-
ifications suitable for investigating cardiac arrest in Chinese individu-
als. This has been submitted as a national standard and reviewed
and approved by the Standardization Administration of China. The
successful publication of the standard will play a crucial role in pro-
moting the standardization and sustainability of cardiac arrest inves-
tigations within the Chinese population.

Promoting the administrative, public welfare and technical
activities

During the implementation of the investigation, many participating
sites actively promoted national and local administrative activities
related to cardiac arrest care through various forms, such as drafting
the “Guidance for The Configuration of Automated External Defibril-
lator in Public Places (Trial)” released by the National Health Com-
mission,?® formulating the local standard “Specification for the
Construction and Management of Automated External Defibrillator
in Public Places”, and promoting local legislation like “Hunan Pro-
vince On-site First Aid Regulation”. Furthermore, significant efforts
were made to enhance CPR training for the public, including initia-
tives like the “Public First Aid Knowledge and Skills Training Course”,
“1555” urban first aid volunteer service actions, and “First Aid Onsite-
First Responders Action”.?® Based on clinical practice, registry data,
and local culture, advanced dispatch systems and video-instructed
DA-CPR platforms were developed to help dispatchers provide stan-
dardized guidance on bystander CPR.?"?3

Challenges

Sustainability

The BASIC study marks the initiation of a nationwide registry-based
investigation on cardiac arrest in China, which should be continued
and expanded as a fundamental basis for achieving persistent qual-
ity improvement efforts. However, ensuring sustainability poses a
significant challenge. Firstly, national projects are bound by predeter-
mined execution periods. Once completed, it becomes difficult to
maintain the previous level of data reporting at existing participating
sites and attract new sites to join. The results and efforts from BASIC
have generated increased recognition among EMS directors regard-
ing the value and vision of this registry; however, participation has
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Fig. 2 - Incidence, process of care, and outcomes of OHCA in BASIC-OHCA registry. AED: automated external
defibrillator; BASIC-OHCA: BASeline Investigation of Out-of-hospital Cardiac Arrest; CAG: coronary angiography;
CPR: cardiopulmonary resuscitation; DA-CPR: dispatcher-assisted cardiopulmonary resuscitation; ED: emergency
department; EMS: emergency medical service; OHCA: out-of-hospital cardiac arrest.

yet to reach its full potential. Although the monitoring network spans
across seven geographical regions in China, it still covers less than
10% of the national population. More needs to be done to enhance
awareness of the benefits associated with this registry and promote
data sharing. Secondly, financial support presents a practical issue
that cannot be overlooked. Adequate funding is necessary for main-
taining normal operations across all aspects of registries, particularly
in guaranteeing high-quality data reporting. In addition to financial
support from the Ministry of Science and Technology in BASIC,
implementation is ensured through multi-party backing from other
non-commercial research projects whose corresponding research
objectives can be achieved through BASIC data utilization.

Therefore, uninterrupted completion of successfully applied-for pro-
jects remains an ongoing task.

Data extractability in medical records

Owing to the constraints associated with extracting target variables
from medical records, there is a necessity for manual data collection,
thereby burdening EMS personnel with additional workload. Certain
participating sites have recognized this concern and are presently
undergoing information technology upgrades by integrating target
variables into medical records, which facilitates EMS personnel in
generating structured data during patient record documentation.
Nevertheless, instances of such initiatives remain rare as most sites
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continue to collect data manually. Furthermore, due to the frequent
turnover and rotation of EMS personnel, ongoing training efforts
along with strengthened quality control measures become imperative
for the coordination center, which has devoted substantial resources
towards ensuring the continuous enrollment of the target population
as well as completeness and accuracy of data.

Obtaining care and outcome indicators during the ED and hospi-
talization for EMS-treated OHCA patients who are transferred to hos-
pitals presents a big challenge. The lack of linkage between the EMS
and hospital electronic systems prevents automatic matching of
information. Additionally, accurate personal information of OHCA
patients is often unavailable due to the emergency situation and
the absence of family members. As a result, valuable time were
spent in searching for relevant hospital information. Therefore, it is
imperative to enhance both the degree of information technology
and standardization in medical record documentation to improve
extractability of variables.

Future directions

Providing sufficient knowledge

The primary objective of the BASIC registry is to collect and report
national data on the epidemiology and treatment of cardiac arrest
in China. Preliminary findings have already been published in a
recent paper.'® Additional results will be presented focusing on the
“chain of survival” and initiatives encompassing ten steps aimed at
enhancing survival. This includes key factors related to care imple-
mentation in community settings, EMS, ED, and other relevant
aspects. Furthermore, efforts will be made to examine spatio-
temporal variations in occurrence and treatment patterns, develop
a more rational strategic plan for the placement of AEDs, assess
the impact of the pandemic, among other objectives. Researchers
from participating sites are strongly encouraged to utilize registry
data for analysis, while endeavors are being made to enhance data
sharing among existing participants and attract new ones.

The development of this registry has brought to light the short-
comings in treatment at some participating sites, prompting them
to take measures for quality improvement. We anticipate that years
of continuous data collection and before-and-after comparisons will
demonstrate changes in treatment and outcomes through a quanti-
fied statistical indicator.

Striving for more administrative and social support

Based on the fundamental investigation tasks and local efforts, it is
hoped that enhanced administrative support can be obtained through
diverse channels to facilitate the expansion of registry and quality
improvement initiatives.

Providing well-structured annual reports containing results and
perspectives on OHCA may be an effective way of reporting to
administrative departments about the current situation, while facilitat-
ing evidence-based decision-making. These reports will enable
administrators to identify areas within the medical system that
require to be improved. For instance, if certain regions consistently
demonstrate lower survival rates or longer response times compared
to national averages, targeted interventions can be implemented to
address these disparities. Moreover, annual reports will facilitate
tracking progress over time by comparing data from previous years.
This longitudinal analysis aids in identifying long-term trends or pat-
terns that may necessitate attention or further investigation.

Another important measure is to promote the convenience and
standardization of quality control indicator reporting. Relying on the
existing quality control system in China, the National Health Commis-
sion, as the governing authority, mandates the reporting of key core
indicators in medical treatment. Among these reported indicators,
one is specifically related to cardiac arrest - the rate of return of spon-
taneous circulation (ROSC).?° BASIC aims to standardize the collec-
tion of this indicator to enhance the convenience of indicator
reporting and quality management. Additionally, it is highly recom-
mended that more indicators related to cardiac arrest care be incor-
porated into national quality control system, as this would greatly
facilitate administrators in overseeing medical quality and encourage
medical institutions to prioritize cardiac arrest treatment and active
participation in this registry.

The fostering of collaboration among a broader spectrum of insti-
tutions and organizations in China is imperative to jointly promote the
profound development of OHCA registry. The collaboration with aca-
demic institutions and research organizations can facilitate further
studies, publish research papers, present findings at conferences,
and enhance awareness among policymakers and healthcare pro-
fessionals regarding the significance of improving outcomes for
OHCA. Collaborating with  community groups and non-
governmental organizations will enable us to collectively implement
public education campaigns, deliver comprehensive first-aid skills
training programs, and enhance public’s capacity to identify OHCA
and provide assistance. They may also provide valuable feedback
on the effectiveness of current initiatives or suggest new approaches
for further quality improvement.

Promoting medical information technology

The method of data extraction is a crucial factor that hinders the effi-
cient development of registries. Currently, the collection of cardiac
arrest data heavily relies on manual reporting, demanding significant
efforts as well as financial support. With the rapid advancement in
medical information technology and enhanced collaboration among
experts from diverse fields, it is foreseeable that targeted cases
can be identified from EMS systems and variables can be automat-
ically reported.® Additionally, while it may prove challenging to
achieve in the short term, we should explore the feasibility of con-
necting OHCA registries with other healthcare datasets.®' A potential
option is to develop a secure cloud platform for the management of
emergency and critical care information. This platform would collect
data on the characteristics, treatment, and outcomes of OHCA
patients from various datasets, including EMS dispatching and med-
ical record systems, hospital information systems, medical insurance
systems, death registration systems, and other relevant sources.
Subsequently, the collected data would undergo classification,
cleansing, extraction processes followed by extensive analysis to
significantly enhance treatment efficiency and improve capabilities
in data reporting.®?

Conclusion

The BASIC-OHCA registry represents the initial stride towards
enhancing survival of OHCA patients in China, by establishing a
nationwide data reporting network and implementing standardized
data collection. Nevertheless, BASIC-OHCA still encounters numer-
ous challenges pertaining to sustainability and data equity, as well as
several missions and breakthroughs that necessitate future comple-
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tion. A comprehensive understanding of these circumstances could
contribute to the enhancement of care quality and outcomes for car-
diac arrest in China, while also serving as a reference for large-scale
registries in low-resource settings.

CRediT authorship contribution statement

Wen Zheng: Writing — original draft, Validation, Software, Methodol-
ogy, Formal analysis, Conceptualization. Jiagqi Zheng: Writing —
original draft, Validation, Software, Project administration, Methodol-
ogy, Investigation, Formal analysis, Conceptualization. Chunyi
Wang: Validation, Software, Methodology, Investigation, Formal
analysis, Data curation, Conceptualization. Chang Pan: Validation,
Software, Methodology, Data curation, Conceptualization. Jianbo
Zhang: Validation, Software, Methodology, Investigation, Data cura-
tion, Conceptualization. Rugang Liu: Validation, Software, Method-
ology, Investigation, Data curation, Conceptualization. Yuan Bian:
Validation, Software, Methodology, Investigation, Data curation,
Conceptualization. Jingjing Ma: Validation, Software, Methodology,
Investigation, Data curation, Conceptualization. Kai Cheng: Valida-
tion, Software, Methodology, Investigation, Data curation, Conceptu-
alization. Feng Xu: Writing — review & editing, Supervision,
Resources, Project administration, Funding acquisition, Conceptual-
ization. Yuguo Chen: Writing — review & editing, Supervision,
Resources,  Project administration, = Funding  acquisition,
Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influ-
ence the work reported in this paper.

Acknowledgements

The authors appreciate all coordinators and investigators for their
contributions to the BASIC-OHCA investigation.

Funding

This work was supported by the National Science & Technology Fun-
damental  Resources Investigation Program of China
(2018FY100600 and 2018FY100602), the National Outstanding
Youth Science Fund Project of National Natural Science Foundation
of China (82325031), the State Key Program of the National Natural
Science Foundation of China (82030059), the Taishan Pandeng
Scholar Program of Shandong Province (tspd20181220), the Tais-
han Young Scholar Program of Shandong Province
(tsgn202306349), the Key Research & Development Program of
Shandong Province (2021ZLGX02), the Natural Science Foundation
of Shandong Province (ZR2020QH163, ZR2021MH231, and
ZR2023MH151), the Interdisciplinary Young Researcher Groups
Program of Shandong University (2020QNQT004), the Clinical
Research Center of Shandong University (2020SDUCRCBO003),
and the ECCM Program of Clinical Research Center of Shandong
University (2021SDUCRCAO001 and 2021SDUCRCAO002).

Author details

On behalf of the BASIC-OHCA Coordinators and InvestigatorsDe-
partment of Emergency Medicine, Shandong Provincial Clinical
Research Center for Emergency and Critical Care Medicine, and The
Key Laboratory of Cardiovascular Remodeling and Function
Research, Chinese Ministry of Education, Chinese Ministry of
Health, and Chinese Academy of Medical Sciences, Qilu Hospital
of Shandong University, Jinan, China

REFERENCES

1. Kiguchi T, Okubo M, Nishiyama C, et al. Out-of-hospital cardiac
arrest across the World: First report from the international liaison
committee on resuscitation (ILCOR). Resuscitation 2020;152:39-49.

2. Nishiyama C, Kiguchi T, Okubo M, et al. Three-year trends in out-of-
hospital cardiac arrest across the world: Second report from the
international liaison committee on resuscitation (ILCOR).
Resuscitation 2023;186 109757.

3. Perkins GD, Neumar R, Monsieurs KG, et al. The international liaison
committee on resuscitation-review of the last 25 years and vision for
the future. Resuscitation 2017;121:104-16.

4. Wyckoff MH, Greif R, Morley PT, et al. 2022 International consensus
on cardiopulmonary resuscitation and emergency cardiovascular
care science with treatment recommendations: summary from the
basic life support; advanced life support; pediatric life support;
neonatal life support; education, implementation, and teams; and first
aid task forces. Resuscitation 2022;181:208—88.

5. Soreide E, Morrison L, Hillman K, et al. The formula for survival in
resuscitation. Resuscitation 2013;84:1487-93.

6. Kim YT, Shin SD, Hong SO, et al. Effect of national implementation
of utstein recommendation from the global resuscitation alliance on
ten steps to improve outcomes from Out-of-Hospital cardiac arrest: a
ten-year observational study in Korea. BMJ Open 2017;7:e016925.

7. McCoy AM. Ten steps to improve cardiac arrest survival in your
community. Cardiol Clin 2018;36:335-42.

8. Schnaubelt S, Monsieurs KG, Semeraro F, et al. Clinical outcomes
from out-of-hospital cardiac arrest in low-resource settings - A
scoping review. Resuscitation 2020;156:137-45.

9. Semensato G, Zimerman L, Rohde LE. Initial evaluation of the
mobile emergency medical services in the city of Porto Alegre, Brazil.
Arquivos brasileiros de cardiologia 2011;96:196-204.

10. Stassen W, Wylie C, Djarv T, Wallis LA. Out-of-hospital cardiac
arrests in the city of Cape Town, South Africa: a retrospective,
descriptive analysis of prehospital patient records. BMJ Open
2021;11 e049141.

11. Zalihic A, Sljivo A, Ribic E, Gavranovic A, Brigic L. Bystanders’
cardiopulmonary resuscitation involvement in the treatment of out-of-
hospital cardiac arrest events and educational status regarding basic
life support measures and automated external defibrillator usage
among residents in Canton Sarajevo, Bosnia and Herzegovina. Med
Glas (Zenica) 2022;19.

12. Thibodeau J, Werner K, Wallis LA, Stassen W. Out-of-hospital
cardiac arrest in Africa: a scoping review. BMJ Open 2022;12
e055008.

13. Moosajee US, Saleem SG, Iftikhar S, Samad L. Outcomes following
cardiopulmonary resuscitation in an emergency department of a low-
and middle-income country. Int J Emerg Med 2018;11:40.

14. Xie X, Zheng J, Zheng W, et al. Efforts to improve survival outcomes
of out-of-hospital cardiac arrest in China: BASIC-OHCA. Circ
Cardiovasc Qual Outcomes 2023;16 e008856.

15. Zheng J, Lv C, Zheng W, et al. Incidence, process of care, and
outcomes of out-of-hospital cardiac arrest in China: a prospective


http://refhub.elsevier.com/S2666-5204(24)00039-0/h0005
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0005
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0005
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0010
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0010
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0010
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0010
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0015
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0015
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0015
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0020
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0020
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0020
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0020
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0020
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0020
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0025
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0025
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0030
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0030
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0030
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0030
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0035
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0035
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0040
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0040
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0040
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0045
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0045
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0045
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0050
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0050
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0050
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0050
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0055
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0055
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0055
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0055
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0055
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0055
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0060
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0060
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0060
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0065
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0065
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0065
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0070
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0070
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0070
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0075
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0075

RESUSCITATIONPLUS

18 (2024) 100588

16.

17.

18.

19.

20.

21.

22.

23.

24.

study of the BASIC-OHCA registry. Lancet Public Health 2023;8:
€923-32.

Chen Y, Yue P, Wu Y, et al. Trend in survival after out-of-hospital
cardiac arrest and its relationship with bystander cardiopulmonary
resuscitation: a six-year prospective observational study in Beijing.
BMC Cardiovascular Disorders 2021;21:625.

Shao F, Li CS, Liang LR, Li D, Ma SK. Outcome of out-of-hospital
cardiac arrests in Beijing, China. Resuscitation 2014;85:1411-7.
Shao F, Li H, Ma S, Li D, Li C. Outcomes of out-of-hospital cardiac
arrest in Beijing: a 5-year cross-sectional study. BMJ Open 2021;11
€041917.

Zhu H, Liu JP, Xu B, Wang XM, Yu T. Analysis of characteristics of
places where out of hospital cardiac arrest occurs in Shenzhen.
Lingnan Ji Zhen Yi Xue Za Zhi 2019;24:521-3.

Dai Z, Lin QH, Xu YW. Trends in outcomes after out-of-hospital
cardiac arrest: An observational study in Jiading District, Shanghai.
Chin J Emerg Med 2022;31:497-503.

Lu LB, Zhang SS. Investigation on the current situation of pre-
hospital care for patients with cardiac arrest:epidemiological
investigation and analysis of outcomes of patients with out-of-
hospital cardiac arrest in Zhengzhou. Henan Yi Xue Yan Jiu
2019;28:1356-62.

Xu B, He Q, Zhu H, Hou J, Zhou Q. Epidemiological characteristics
and analysis of resuscitation effect for out-of-hospital cardiac arrest
in Shenzhen under the utstein model. Lingnan Ji Zhen Yi Xue Za Zhi
2020;25:217-20.

Hung KK, Cheung CS, Rainer TH, Graham CA. EMS systems in
China. Resuscitation 2009;80:732-5.

Mellett-Smith A, Couper K. Establishing an out-of-hospital cardiac
arrest registry in China: a key first step to improving outcomes.
Lancet Public Health 2023;8:€908-9.

25.

26.

27.

28.

29.

30.

31.

32.

National Health Commission of the People’s Republic of China.
Guidance for The Configuration of Automated External Defibrillator in
Public Places (Trial). Available at: http://www.nhc.gov.cn/yzygj/
$3594q/202112/28d6¢f16a9884214b663730a63c6b196.shtml.
Accessed Feb 22, 2022.

First Aid Professional Committee Of China Geriatric Health Care
Association. [Public guide for “first aid onsite-first responders action”
in China (20283)]. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue
2023;35:113-23.

Gao D, Li D, Zhang J. A new strategy of telephone cardiopulmonary
resuscitation based on advanced dispatch online life support system,
Chin. J Emerg Med 2023;32:6-9.

Que WS, Zhao JC, Shen YM, et al. The effects of emergency video
call system on remote guidance of cardiopulmonary resuscitation
implemented by non-medical volunteers. Chin J Emerg Med
2021;30:1264-8.

National Health Commission of the People’s Republic China.
Emergency medical quality control indicators (2015). Available at:
http://www.nhc.gov.cn/yzygj/s3585/201504/
5fa7461c3d044cb6a93ebbecbeece087.shtml. Accessed Feb 22,
2022.

Li S, Deng L, Zhang X, et al. Deep phenotyping of Chinese electronic
health records by recognizing linguistic patterns of phenotypic
narratives with a sequence motif discovery tool: algorithm
development and validation. J Med Internet Res 2022;24 e37213.
Del Rios M, Nallamothu BK, Chan PS. Data equity: the foundation of
out-of-hospital cardiac arrest quality improvement. Circ Cardiovasc
Qual Outcomes 2023;16 €009603.

Wei S. Emergency medicine: past, present, and future challenges.
Emergency and Critical Care Medicine 2021;1:49-52.


http://refhub.elsevier.com/S2666-5204(24)00039-0/h0075
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0075
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0080
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0080
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0080
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0080
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0085
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0085
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0090
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0090
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0090
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0095
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0095
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0095
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0100
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0100
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0100
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0105
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0105
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0105
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0105
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0105
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0110
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0110
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0110
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0110
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0115
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0115
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0120
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0120
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0120
http://www.nhc.gov.cn/yzygj/s3594q/202112/28d6cf16a9884214b663730a63c6b196.shtml
http://www.nhc.gov.cn/yzygj/s3594q/202112/28d6cf16a9884214b663730a63c6b196.shtml
http://refhub.elsevier.com/S2666-5204(24)00039-0/h9000
http://refhub.elsevier.com/S2666-5204(24)00039-0/h9000
http://refhub.elsevier.com/S2666-5204(24)00039-0/h9000
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0140
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0140
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0140
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0140
http://www.nhc.gov.cn/yzygj/s3585/201504/5fa7461c3d044cb6a93eb6cc6eece087.shtml
http://www.nhc.gov.cn/yzygj/s3585/201504/5fa7461c3d044cb6a93eb6cc6eece087.shtml
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0150
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0150
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0150
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0150
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0155
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0155
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0155
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0160
http://refhub.elsevier.com/S2666-5204(24)00039-0/h0160

	The development history, current state, challenges, and future directions of the BASIC-OHCA registry in China: A narrative review
	Introduction
	Development history
	Conception – project establishment
	Initiation- cooperation network building
	Implementation – data collection and management

	Current State
	Understanding the current situation
	Establishing investigation standards
	Promoting the administrative, public welfare and technical activities

	Challenges
	Sustainability
	Data extractability in medical records

	Future directions
	Providing sufficient knowledge
	Striving for more administrative and social support
	Promoting medical information technology

	Conclusion
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	Funding
	References


