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Abstract

The management of emergency cardiovascular events and especially cardiac arrest,
which is occurring more and more often globally, requires the establishment of
special interdisciplinary teams (blue code, RRT), both to prevent its occurrence and
to increase survival rates. Special communication and organization tools of these
groups (SBAR, RSVP) have been established worldwide and attention has been
given to the development of non-technical skills of their members (ANTS). The aim
of this review was to examine the current literature on the function and effectiveness
of interdisciplinary teams in the treatment of in-hospital cardiovascular emergencies
during the Covid-19 pandemic. Studies from USA, Sweden, Brazil and S. Korea
showed a reduction of mortality and numbers of in-hospital cardiac arrests after
RRT teams implementation and interventions. Covid-19 pandemic is resulting in
delaying in CPR implementation to emergency incidents as these teams are required
to use special both personal and general protective equipment while managing these
incidents. Despite differentiations among countries and health systems globally, it’s
comprehensible that interdisciplinary teams have to be reinforced by the set-up and
implementation of programs and training courses both to improve survival and save
heath recourses.
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1. Introduction

The term “Interdisciplinary’ defines the cooperation among health scientists from
different disciplines to achieve a common goal, through a patient-centered
approach.[1] Communication tools of interdisciplinary teams such as ‘SBAR’
(Situation, Background, Assessment and Recommendation) can help teams focus
on communication and enhance the process of exchanging information.[2] SBAR is
especially significant in emergencies, when clear and effective interpersonal
communication is crucial to patients’ progress.[2] A communication enhancement
system is ‘RSVP’ (Reason, Story, Vital Signs, Plan), which includes basic
information that allows interdisciplinary teams to response appropriately.[3]
Furthermore, non-technical skills (as analyzed in the ANTS program— Anesthetists
Non-Technical Skills) can be defined as the mental, social and individual skills that
complement the technical skills and contribute to the satisfactory performance of
work.[4] They enhance employees’ technical skills and include situational
awareness, decision-making ability, teamwork, leadership skills, stress and fatigue
management, predictability, clear communication and team coordination
optimizing the management of health emergencies, especially cardiovascular
diseases.[4]

The most common emergencies in cardiovascular diseases are mainly pulmonary
embolism, acute pulmonary edema, dangerous arrhythmias, acute myocardial
infarction and particularly the especially urgent often referred to as
cardiopulmonary arrest (CA), which refers to the cessation of cardiac mechanical
activity, i.e. the expulsion of blood from the heart pump.[5] Survival rates of
cardiopulmonary arrest are associated with immediate recognition of patients at risk,
early diagnosis and effective treatment.[6] Every year 475.000 people in the USA
die of cardiac arrest, while in Europe rate ranges from 1 to 5 cases per 1000
admissions, while in general population it is estimated that 400.000 people suffer
from sudden cardiac arrest each year with survival rate of 5-8%.[7,8] In England,
an estimated number of 60.000 cardiac arrests occur every year, of which 30.000
are successfully treated.[8]

The term ‘Cardiopulmonary Resuscitation’ (CPR) refers to the urgent treatment
required to overcome circulatory and respiratory failure.[9] It is divided into Basic
CPR or Basic Life Support and Advanced Cardiac Life Support that requires special
knowledge and is applied in-hospital by interdisciplinary teams using special
equipment and medicines.[9] The ‘Blue Code’ is a key hospital emergency code
used to alert a response team, when cardiopulmonary arrest occurs.[10]

According to the ERC 2015 ALS, if an unconscious patient is identified, the
resuscitation/blue code team is called. The patient is connected to a
monitor/cardiograph or better to a defibrillator (if available) and CPR is applied
[30:2 chest compressions/breaths] or defibrillation.[7] Advanced Life Support will
be provided when the resuscitation team arrives. If there are signs of life, an
assessment is made based on a given algorithm, treatment through 02 supply and I.V.
administration.[7] Based on above, each hospital should have an effective
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resuscitation team, staffed by trained staff in Advanced Life Support. Its members
are usually from 4 to 6 and mainly concern a training manager in CPR (usually as a
‘leader’), a cardiologist, an anesthesiologist/ intensivist and a nurse.[11]

Rapid Response Systems are used by hospitals to identify and treat patients in
emergency care by calling interdisciplinary teams.[12] Such teams are ‘MET’
(Medical Emergency Teams) led by a doctor, ‘RRT’ (Rapid Response Teams) led
by a doctor or nurse and ‘CCOT’ (Critical Care Outreach Teams) led by a nurse.[13]
These teams replace (or coexist with) traditional cardiac arrest teams that typically
response to patients, who already have cardiac arrest, and they have the appropriate
equipment to start CPR immediately, when needed.[14] Criteria for responding
these teams are usually staff concerns about parameters such as blood pressure and
heart rate disorders and the decreased level of consciousness.[12] RRT have already
been implemented in the USA, Europe, Australia and Canada.[14] The MET and
RRT teams are interdisciplinary teams consisting of medical and nursing emergency
care staff with the aim of rescuing patients through appropriate and timely
treatment.[14]

In these teams the members, usually, form a triangular resuscitation formation,
where the leader is outside of triangle and takes care of organization and safety of
the group.[15] In position 1 is the initial assessment, the start of compressions and
is always in the right side of the patient. In position 2, on the left side of patient, the
defibrillator is managed and the patches are placed. Finally, in position 3, on the
patient’s head, the airway is managed and the gases are monitored. Effective
interdisciplinary teamwork and communication are key to patient survival.

It is undisputable that technical skills such as correct defibrillation, effective chest
compressions, the recognition of cardiac arrhythmias and rapid drug delivery are
especially significant for patient survival.[16] However, the 5 main categories of
non-technical skills that are leadership, communication, mutually assessment,
protocol maintenance and task management play a crucial role in the effective
treatment of cardiac arrest.16] Finally, nurses are integral part of all this service,
participating as equal members in the resuscitation team, without being limited only
to the recognition and calling for help.[9,17]

The effectiveness of interdisciplinary teams in the midst of the current pandemic of
Covid-19 is being tested daily, globally, as issues such as speed of action, incident
assessment and use of personal protective equipment are evolving as global
scientific and epidemiological data evolve.

2. Aim and Method
2.1 Aim

The aim of this literature review is to investigate reports on the function and
effectiveness of interdisciplinary teams in the treatment of in-hospital
cardiovascular diseases through the Covid-19 pandemic.
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2.2 Method

A report review of the electronic databases ‘Pubmed’, ‘Google Scholar’, ‘Scopus’,
‘iatrotek.gr’, ‘ekt.gr’ between Jan. and Nov. 2020 with key-words as:
interdisciplinary, emergency cardiac diseases, cardiac arrest, cardiopulmonary
resuscitation, pandemic kot coronavirus/covid-19. The inclusion criteria were
studies related to the topic, in English and Greek language, published in recent
literature as shown in the flow diagram below. Expected and desirable results are
the confirmation of effectiveness of the interdisciplinary teams in the timely
diagnosis of in-hospital cardiac emergencies, resulting in a positive correlation of
both concept though articles to be studied. In addition, the clarification of issues
such as speed of action and the use of personal protective equipment through
pandemic, always guided by the best for the health of patients and rescuers.

Records identified Additional

through database ibli hv. n=1
searching, n=3014 bibliography, n

Records after duplicates Removal of duplicates,
removed, n=1987 n=1027

Exclusion of study
reports by title and
abstract screening,

Study reports after title and
abstract screening, n=84

T

Study reports after full text
screening, n=40

Exclusion of study
reports by full text
screening, n=44

Figure 1: Flow diagram

3. Results

Every year, in-hospital CA occurs in more than 290.000 adults in the USA. Cohort
data from 2019 in the USA show that the average age of the patients with in-hospital
CA is 66 years, 58% are men and arrhythmia is more often (81%) non-
defibrillating.[18] The most common reason of cardiac arrest is cardiac (50%-60%)
followed by respiratory (15%-40%). According to American Heart Association,



Research of Interdisciplinary Cooperation in the Management of... 5

from 2008 to 2017, in-hospital CAs were about 10 per 1000 admissions. Data from
2011 to 2013 show an 18% survival rate, when cardiac arrest occurs, in the UK,
while in Denmark and Sweden, survival of at least 30 days after CA is about 30%
in modern national records.

3.1 Interdisciplinary Cooperation
3.1.1 Bluecode

According to a study conducted in 2018 in India, all patients who were called to the
‘blue code’ in a tertiary care hospital for 24 months, were analyzed and checked.[10]
The mean duration of CPR in 422 patients with CA was found to be 15,6 minutes.
Survival was significantly higher in patients with a CPR duration of <15 minutes.
Age, heart rate and duration of CPR had a statistically significant effect on survival.
A retrospective study in 2014 in Turkey analyzed the code blue calls issued by a
hospital from 1 Jan. to 1 June 2012.[19] Totally, 89 blue code calls recorded in 5
months. The blue code was defined as any patient with unexpected cardiac or
pulmonary arrest, who requires resuscitation and activation of a hospital alert. The
mean age of the patients was 68 years, while 58 (65,2%) were women and 31 (34,8%)
men. Activations were eventually diagnosed as CA (8 patients, 9%), indicating that
81 (91%) were blue-code calls errors. The activations of blue code were made by
doctors in 68 patients (76%), while the rest by nurses and other staff. The CPR
percentage that occurred when the code blue team arrived was 100% in 8 patients
with CA (in all), while the total response time was 5 minutes + 10 sec. Finally, 6 of
the 8 patients with CA were sent to the intensive care unit and 2 died.

3.1.2 Interdisciplinary Teams

A systematic review in 2018 in Brazil evaluating the effectiveness of RRTs in adult
hospitals estimated studies published from 2000 to 2016.[20] A total of 12 studies
evaluated the mortality rate and 9 of these studies yielded results showing that RRTs
were associated with a significant reduction in mortality, with estimates ranging
from 10-48%. Of the other 3 (meta-analyzes), 2 reported no significant reduction in
mortality, while the other (in 2015) showed a significant reduction in mortality. 11
studies examined the incidence of CA and 9, including 2 meta-analyzes, showed
that RRTs were associated with significant reduction in the incidence of CA. The
most recent meta-analysis (2015) included studies published up to 2013 and
reported RRT efficacy rates with 13% mortality and 35% CA. In Brazil, especially,
RRTs were found to be associated with significant reductions in mortality (11%)
and CA (52%).

In a 2008 study in Kansas City, Missouri there were 24.193 patient admissions
evaluated before RRT intervention.[21] During the period of 20 months from the
implementation of the intervention there were a total of 376 RRT activations. The
most common reasons for activating the rapid response team were stroke (27,4%),
tachycardia >130 beats/min (23,4%), tachypnea >30/min. (13,3%) and systolic
blood pressure lower than 90 mmHg (11,7%). The most common RRT interventions
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taken were electrocardiogram (41.0%), additional peripheral intravenous line access
(40.0%), arterial blood gas (32.2%), and chest radiograph (31.1%). After RRT
activation, patients were transferred to a higher level of care in 45,5% of cases. The
rates of blue code calls to hospital per 1000 admissions were 1,12% before RRT
intervention and 0,75% after, decreased for all types of blue code events. However,
survival rates of patients after CA were slightly different before and after RRT
intervention with 77,9% before and 76,1% after.

A 5-year control study in Sweden in 2009 showed that the number of deaths (per
1,000 admissions) decreased after the introduction of RRT from 1.12 to 0.83 and a
total reduction in hospital mortality of 10% was recorded.[22] In the same survey,
individual semi-structured interviews were conducted with eleven Danish
Advanced Life Support trainers. A framework was identified with fine categories
in terms of non-technical skills: leadership, communication, monitoring individual
performance, maintaining standards and guidelines, and managing tasks.
Significant obstacles identified were the inexperience of the team leader, the
workload and the non-observance of the hierarchy so that the team could focus on
the CPR process.

Another study conducted in California in 2015 at two University hospitals from
2005 to 2011 showed that from 2006 to 2011, the incidence of in-hospital CA
outside the ICU decreased from 2,7 to 1,1 per 1000 admissions.[23] Overall hospital
mortality, from CA, also decreased during the study period from 2006 to 2011. Only
3% of activations did not result in intervention. The majority of patients (99%)
survived after RRT intervention. Overall, 56% of RRT activations resulted in
patients being transferred to a higher level of care [43% transferred to ICU ot 13%
to intermediate care unit], while the remaining 44% of patients stayed on their
original unit.

A retrospective data analysis was conducted in 2016 in France in the 4 hospitals of
the regional care center of Montpellier.[24] Criteria for RRT activation were pulses
below 40 or above 140/min., systolic blood pressure below 80 mmHg, cardiac or
pulmonary arrest, respiration below 8 or above 30/min, oxygen saturation below
90% and sudden deterioration or total loss of consciousness. The RRT activation
was implemented using unique phone number. There were 68.086 patients in the
pre-RRT period and 69.165 in the RRT period. The unexpected survival rate, per
1000 admissions, decreased significantly from 21,9 to 17,4 between the pre-RRT
and post-RRT periods. With an average of approximately 18,000 hospital
admissions/year and an average of 1 RRT activation/day, the application was
associated with saving 1.5 lives/week. During 18 months, a total of 564 RRT
interventions were performed (29.6 interventions/1000 admissions), with the
average arrival time to be in 5 minutes.

A retrospective observational study was conducted at Hanyang University in Seoul,
South Korea in 2020 at an 813-bed tertiary hospital.[25] The RRT system operated
24 hours a day, 7 days a week and included as staff 1 intensive care physician, 1
invasive cardiologist, 2 general practitioners and 1 ICU nurse. The total number of
CA (per 1000 admissions) during the RRT implementation was 1.09, a decrease of
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34% compared to the percentage before the RRT implementation. In the RRT period
the total mortality was 15.51/1000 admissions, significantly reduced compared to
that before the RRT. Patients with delayed RRT activation had a longer hospital
stay. In the USA and the UK RRTs can also be guided by nurses, while in Australia
they are only guided by doctors. The following table summarizes the most important
results from the implementation of the interdisciplinary teams:
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Table 1: Worldwide interdisciplinary teams, mortality and response calls.

Study

Results

Percentages (%)

Brazil (2018)

RRTs are associated with a significant
reduction in the incidence of CA and
mortality.

13% reduction in mortality and 35%
in CA. In Brazil, especially, a
reduction in the incidence of

mortality (11%) and CA (52%).

Kansas City,
Missouri (2008)

Blue code calls decreased after RRT
application. Mortality after CA was
slightly different.

Calls (per 1000 admissions)
decreased from 1,12% before the
RRT intervention and 0,75% after
the intervention. Mortality: from

77,9% to 76,1%.

Sweden (2009)

The number of deaths after the
introduction of RRT, as well as the
mortality in the hospital by 10%.

Deaths (per 1,000 admissions)
decreased from 1.12 to 0.83.

California (2015)

Overall hospital mortality has
dropped significantly.

Overall, 56% of the RRT activations
resulted in the transfer of patients by
43% to the ICU, 13% to the
intermediate care unit while 44%
remained in the initial clinic.

France (2016)

Unexpected mortality rates decreased
significantly between the pre-RRT
and post-RRT periods.

Reduction of mortality (per 1000
admissions) from 21.9 to 17.4. With
an average of approximately 18,000

entries/year and 1 RRT
activation/day, the application was

associated with a lifespan of 1.5
lives/week. In 18 months, 564 RRT
interventions were performed (29.6

interventions/1000 admissions).

Hanyang
University in
Seoul, South
Korea (2020)

The total number of CA during RRT
application decreased compared to
before RRT application.

Cardiac arrests were 1.09 per 1000
admissions (34% decrease). In the
RRT period the total mortality was
15.51/1000 admissions, significantly
reduced compared to that before the
RRT application.

Brazil 2020

The number of cases treated increased
by 2.6 times compared to the period
before the pandemic, while the
severity of the disease and the number
of patients increased.

15,461 RRT calls were made. The
number of cases/calls increased on
average from 30.6/day to 79.2, while
the critical cases on average from 3.5
to 22.

Brighton and
Sussex University
Hospitals, UK
(2020)

The number of calls for MET and
cardiac arrest increased significantly.

The average Covid-19 MET calls
responding score increased from 2.4
to 3.7 after the simulation. The mean
score of Covid-19 cardiac arrest calls

also increased from 2.2 to 3.6.
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3.1.3 Communication

A 2017 literature review in Mexico identified ten communication assessment tools
in order to assess communication skills in teams working in emergencies.[26] Six
tools (60%) were designed to measure the communication performance of the whole
team, while 4 tools (40%) were designed to assess the communication skills of
individual team members. Regardless of the type of analysis, the most frequently
evaluated areas of behavior were leadership, teamwork, communication and
situational awareness.

3.1.4 Role of Nurses

In 2019, a descriptive quality study was conducted in nine USA hospitals.[27]
Nurses played three key roles in the in-hospital CA response: as the first to locate
the patient in bed, as a member of resuscitation team and as a clinical or
administrative leader. Differences were found between hospitals in terms of support
for nurses. Higher-performing hospitals focused on the training and competence of
nurses, provided organizational flexibility and responsiveness to nursing roles, and
had authorized nurses to operate in a higher field of clinical practice. Higher-
performing hospitals promoted nurses as RRT leaders and managers during
resuscitation. Lower performing hospitals had more limited roles for nurses with
less emphasis on systematically identifying improvement needs.

3.1.5 Simulation Programs

Based on the above, the need for staff training with CPR simulation seminars is
demonstrated. A prospective, near-experimental design in the USA in 2016
evaluated the group training program for physicians, nurses, and
physiotherapists.[28] Participants were treated for simulated CA. After the
simulation, participants and trained observers evaluated the performance of
teamwork using the TEAM (Team Emergency Assessment Measure) tool. This was
followed by an update and 45 minutes of teamwork training. Participants took part
in a second cardiac arrest simulation scenario. Participants and observers then
evaluated the teamwork. 73 members participated, doctors (26%), qualified nurses
(33%) «au physiotherapists (41%). Doctors had less experience in code blue teams.
The average scores of participants (with the TEAM tool) for the first and second
simulation were 3,2 and 3,7. The mean TEAM scores of observers for the first and
second simulation were 3 and 3,7. The evaluations of the program by the
participants were positive.

In a simulator-based randomized cross-over study, 30 anesthesiologists and
anesthesia residents at VU University Medical Center in Amsterdam, the
Netherlands in 2017 participated in two different CPR scenarios in random
order.[29] External stressors were added to the first scenario (radio noise and family
member interference), while the second scenario (stress-free) served as a control
condition. Team leader non-technical skills and team technical skills were measured
using the ANTS score that measures non-technical skills. All participants completed
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both CPR scenarios. Non-technical performance scores were significantly lower
when there were external stressors compared to control scenarios (stress-free). In
the group of participants who did the stress scenario first, the ANTS score increased
significantly in the second scenario. Overall, it was observed that non-technical
skills were associated with better overall performance and results.

3.2 Covid-19

Recent studies show that ICU admissions are required in 16-32% of hospitalized
patients with Covid-19, and that infection among healthcare providers was
significantly high, especially when they were not prepared or did not wear adequate
PPE (Personal Protective Equipment), with the USA CDC (Centers for Disease
Control and prevention) report that healthcare providers accounted for up to 11% of
confirmed Covid-19 cases in some states.[30,31] Dealing with in-hospital CA,
which affects approximately 300,000 hospitalized patients in the USA each year in
a non-pandemic year, is crucial.[32] In normal periods, more than 1 in 5 patients
survive hospital discharge. During the pandemic, survival is much lower with
significant delays in the delivery of potentially life-saving CPR, especially in the
first minutes after cardiac arrest, as health professionals apply PPE. A total of 800
beds were modified as isolation wards for the admission of patients with severe
Covid-19 pneumonia in January 2020 in Wuhan, China. Staff from other provinces
were used to provide medical care in the general wards and 1ICUs. In some regions
of the United States, patients with Covid-19 are already overloading many hospital
wards, with hospitals running out of ICU beds, mechanical ventilators, and personal
protective equipment (PPE) for health care providers.[33] ICUs have expanded their
capacity around the world, but even with abundant resources this may not be
possible or sufficient.

According to research in the USA in 2020, healthcare providers who apply CPR are
at higher risk of contracting the disease.[34] Firstly, the administration of CPR
involves the application of numerous aerosol procedures, including chest
compressions and positive pressure ventilation. During those procedures, viral
particles can remain suspended in the air with a half-life of =1 hour. Secondly,
resuscitation efforts require many professionals to be close enough, both to each
other and to the patient. Third, the high stress of dealing with patients in need of
resuscitation often leads to management and practice errors. According to the CDC,
performed with PPE consisting of a gown, N95 masks, gloves, uniform, face shield
and headgear, in isolation rooms given the high risk of transmitting the virus, even
if efforts are delayed resuscitation.[35] Because full PPE may not normally be
available outside of exclusive Covid-19 units, hospitals are considering adding it to
their carts and supplying all members of the blue code team at the beginning of their
changes.[33] .

Well-coordinated team dynamic is the key to improving efficiency and reducing the
likelihood of infectious exposure during CPR.[33] Emergency Medical Services
(EMS) teams are exposed to life-threatening events with patients in need of
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resuscitation.[36] French EMS teams are mobile resuscitation teams usually
consisting of two doctors, a nurse and an ambulance driver.[37] Depending on the
needs of the callers, either the EMS for primary care or the Covid-19 response team
is notified to assess the risk factors for the virus.[36] The team follows an algorithm
to detect and manage suspected Covid-19 cases. Based on the risk factors for the
transmission of the virus and the clinical condition of the individuals, the Covid-19
response team determines the need for hospitalization, isolation at home, or
laboratory testing.[36] In 4 case studies, three members of the EMS teams were
infected with Covid-19, which highlights the need to comply with staff protection
rules and review how EMS teams respond to ensure patient safety, staff of the EMS
teams and the entire hospital.[37].

Another observational study reviewing medical records was conducted at a hospital
in Fortaleza, Brazil in 2020.[38] A total of 15,461 RRT calls were made during the
study period. Since the outbreak of the pandemic, the number of cases treated has
risen by an average of 30.6 daily calls to 79.2, while the extremely critical cases
have increased from 3.5 to 22. RRTs were made up entirely of healthcare
professionals, responding to hospitalized patients, who were at risk of deterioration.
Failure to detect patients whose situation is deteriorating may reduce the
effectiveness of the groups. The number of members initially included 2
professionals with ICU experience, while during the pandemic, it expanded to 4.
The number of cases treated during the pandemic increased by 2.6 times compared
to the previous period, while also increasing the severity of the disease and the
number of patients. The Covid-19 pandemic also led to a higher occupancy rate of
hospital units, as well as the conversion of some units into premises practically
exclusively for patients with this disease. The MET emergency medical team
responds to emergencies throughout the hospital.[30] It consists of physicians, the
Critical Care Approach Team (CCOT) and intensivists. In a simulation program 56
people participated with the majority (87.5%) stated that they had reviewed the
updated guidelines on PPE, aerosolization procedures and adult life support (91%,
84% and 91% respectively). All participants felt that through the simulation they
improved their readiness to respond to a suspicious emergency call Covid-19. This
was demonstrated by the fact that the average Likert score for responding to Covid-
19 MET calls increased after the simulation from 2.4 to 3.7, while the number of
Covid-19 cardiac arrest calls increased from 2.2 to 3.6.

In Singapore, a simulation course conducted in a negative-pressure room within the
ICU in 2020.[39] The participants were doctors and nurses from the ICU. Each
simulation session had 8 to 10 participants: two doctors, three nurses and the rest
were observers. The time it took to activate the blue code from the first responder
wearing PPE ranged from 3 to 5 minutes. The time required from cardiac arrest to
successful intubation ranged from 5 to 11 minutes. There was a reduction in the
time taken for each of the key steps by conducting subsequent simulation sessions.
The ideal roles for response teams included managing the airways by an
experienced physician, providing medication by a second physician, assisting in the
management of the airways by a first nurse, performing chest compressions by a
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second nurse alternating with the first and calling blue code. When RRT arrived the
first nurse handed over the case to the team and acted as a runner nurse outside the
isolation room, after properly removing the PPE, restricting staff movements
between the isolation area and the rest.

At San Diego Health, University of California, USA, an Incident Management
Center (ICC) was established in 2020 for 24-hour monitoring and adaptation to
rapidly evolving conditions and recommendations.[40] Utilizing the capabilities of
the Electronic Health Record (EHR) for quick updating and screening to reduce
exposure and workload of health care centers, automated email notifications were
sent to patients prior to their clinic appointments. The team members included 2
infectious disease specialists, 3 primary care physicians and 2 nurses. The
development of an interdisciplinary team with the participation of experts in the
prevention of Covid-19 infection is a crucial first step in responding and developing
open and productive communication.
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Table 2: Interdisciplinary and RRT during COVID-19 pandemic
Study Teams Organization/Members Success
Brazil Rapid Response They consist of health The number of treated
2020 Teams (RRT) professionals. Mainly 2 cases increased (from

simultaneous on-duty
professionals experienced in
ICU, which, during the
pandemic period, was
expanded to 4.

30,6 daily to 79,2). The
number of cases treated
by the RRT increased 2,6
times.

Brighton and

Medical Emergency

The multidisciplinary team

The simulations improved

Sussex Team (MET) includes the medical registrar, their preparedness in
University several junior doctors, the responding to emergency
Hospitals, UK CCOT and anesthetists/ call in patient with
2020 intensivists. The simulation suspected Covid-19.
team consisted of 1 junior Covid-19 MET calls
doctor, 2 ward nurses, 1 ward increased from 2,4 daily
doctor and the medical to 3,7. Covid-19 cardiac
emergency / cardiac arrest team | arrest calls increased from
(a 3-4 persons team). 2,2 daily to 3,6.
France Emergency Medical Mobile medicalized Four types of clinical
2020 Service (EMS) resuscitation teams composed | cases show the difficulties
of emergency physician, nurse faced by EMS teams in
or anesthesiologic nurse, the initial phase of the
ambulance driver, and a Covid-19 epidemic in
resident. France.
Singapore, The simulation Medical and nursing staff from | There was a reduction in
2020 conducted in a ICUs and high dependency total time taken for

negative-pressure
room within the
ICU.

units.

responders to call code
blue team and for stuff to
conduct successful
intubation during cardiac
arrest. Flexibility of roles
was required during the
resuscitation.

University of
California, San
Diego Health
2020

An Incident
Command Center
was established for
24-hour monitoring
and adaptation to
rapidly evolving
conditions during the
pandemic.

Consisting of 2 infectious
disease physicians, 3 primary
care physicians and 2 nurses.

Using a secured messaging

platform within the EHR to
enable rapid communication of
any new requirements or
updates.

The development of a
multidisciplinary task
force is a critical first step
to address hospital-
specific concerns about
Covid-19 and develop
productive
communication. This
tool identifies
symptomatic patients
earlier and decrease the
physical burden on
healthcare systems.
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4. Discussion

It is common knowledge that, nowadays acute cardiovascular diseases, and
especially cardiac arrest, have increased significantly and this is mainly evident
from the high mortality rates in Europe and the USA. The existence and
establishment of interdisciplinary teams (such as RRT) and rapid response systems
is considered crucial for the immediate effectiveness and management of
emergency cardiovascular diseases with staff fully trained at CPR. According to
research, RRTs worldwide are associated with significant reduction in the incidence
of CA, mortality, unscheduled ICU admissions and the impact of CA, leading to
better survival rates. Researches have also showed that survival rates from CA after
the RRT implementation are significantly reduced. At the same time, in addition to
reducing immediate mortality, hospital stays were reduced afterwards, a fact that
directly affects patients' health and care costs, but also indirectly general mortality,
for all diseases and pathological conditions for the distant future.

Furthermore, when it comes to team planning in the USA and the UK, RRTs can be
led by nurses, while in Australia they are led by doctors only. Most commonly the
main members of the team are 1 intensivist, 1 invasive cardiologist, 2 general
practitioners and 1 nurse. According to research results, the successful exchange of
information among team members has a positive effect on its performance,
especially when communication tools are used. Indeed, studies from the USA,
Mexico, and other countries have identified communication evaluation tools
designed to measure the communication performance of the entire response team/
"blue code" as well as others created to assess the communication skills of
individual team members. The most frequently assessed areas were leadership,
teamwork, communication, situational awareness, foresight and generally the non-
technical skills of the internationally recognized 'ANTS' program which has
systematically defined the mental, social and individual skills that complement
technical skills and contribute to team effectiveness.

At the same time, in emergencies such as the recent covid-19 pandemic, global
problems and dilemmas often arise. Apart from the clinically proven correlations of
covid-19, both as a cause and as a result, with urgent cardiovascular diseases and
events, the lack of specialized training and knowledge of the staff, the fatigue
(which in this pandemic reached the limits of the medical staff), the use of complex
protective clothing and equipment, but also the insecurity of the staff for immediate
action can lead to delays in obtaining the potentially life-saving CPR, greatly
reducing the survival rate.

Indeed, there is often a risk of CPR being delayed due to the application of personal
protective equipment against the potential risk of transmission of Covid-19 to
rescuers, other workers, patients and the wider community. Extreme perceptions of
CPR not being performed in some Covid-19 patients have been adopted in some
hospitals. However, such an approach may lead to non-potentially lifesaving
interventions in patients with reversible causes of cardiopulmonary arrest, such as
arrhythmias and other reversible disorders. Recommended exclusion criteria for
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CPR include confirmed Covid-19 case, lack of adequate PPE, significant
comorbidities, advanced age, and other variables that reduce the likelihood of
success. In these scenarios, the risk of aerosol formation and transmission of the
virus outweighs the low chances of successful rescue. What needs to be
incorporated into deciding whether or not to resuscitate is the lack of human and
material resources often seen in pandemic outbreaks, which is often responsible for
the poor outcome of Covid-19 patients and can lead to a lack of health personnel in
the near future due to infection.

In such emergencies, well-coordinated interdisciplinary teams, such as the EMS
teams in France, are a prerequisite for improving efficiency and reducing the
likelihood of infection during CPR. Covid-19 is an emerging, rapidly evolving
situation around the world that requires the creation of further new interdisciplinary
teams of experts to deal with suspicious incidents and detect them timely. Protocols
are required, with the option of first calling either EMS for primary care or Covid-
19 response teams to assess risk factors for infection. All this, of course, after the
application of appropriate personal protective equipment, to ensure the safety of
patients, staff of EMS teams and the entire hospital.

The training of medical staff with cardiac arrest simulation seminars in manikins
and simulated patients showed, based on the results of assessment tools such as
"TEAM" and others, a significant increase in RRT performance in the USA and
other countries, which predisposes positive for their further use, organization and
development in the future. The establishment of these teams in hospital, their
immediate activation and the systematic and continuous training of their staff is a
clear proposal, if not a one-way street, for the future in all hospitals, with the aim of
reducing the incidence of cardiac arrest, hospitalization days and mainly of these
mortality in hospitalized patients.

Finally, the multidimensional role of the nurse in 3 main areas for the treatment of
CA and general cardiovascular events should be emphasized, which is irreplaceable
and indisputable. Initially, nurse is usually the one who will be the first to notice the
deterioration and danger of the patient's condition and will call the response team
(RRT) immediately. In addition, the nurse, through his training technique, has the
role of an equal member of the RRT and "blue code" teams, while finally he can be,
through the non-technical skills he possesses, a clinical or administrative leader of
the teams, as he has worked successfully and efficiently in many western countries.

5. Conclusions

Emergency cardiovascular diseases and events are increasing year by year
worldwide, increasing the demand and cost of health services on the one hand, and
overall morbidity and mortality on the other. The "interdisciplinary"” cooperation of
health professionals, mainly doctors and nurses, in the treatment and management
of such emergency cardiovascular events in hospitalized patients has been
institutionalized worldwide, either in the form of specific groups (RRT, MET,
CCQT, etc.) or in the form of a blue code. Evaluation results have shown worldwide
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the contribution of these groups to reducing mortality and improving the overall
health of patients and the health services provided. Communication tools have been
developed for the organization and operation of these groups, with the
predominantly internationally recognized SBAR and RSVP programs. The
importance (beyond knowledge and technical training) of non-technical skills (such
as teamwork, composure and leadership skills) of health professionals participating
in such groups, through their evaluation and implementation programs such as the
"ANTS" program, was also demonstrated, while at the same time, international CPR
simulation programs with positive results have been developed and are constantly
evolving. Further research has shown that promoting and supporting the role of
nurses, even as RRT leaders, is associated with a positive outcome for patients.
These groups are called through the coronavirus pandemic, to respond to new
challenges, such as time management and the implementation of protection
measures. The creation of new rapid response interdisciplinary teams, trained in
pandemic conditions, will help reduce mortality, train staff and save resources for
health systems in the midst of their global burden.
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