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Abstract: Introduction: There are a number of important 
factors in in-hospital cardiac arrest (IHCA) that can 
potentially improve the outcome of patients such as 
fast initiation of resuscitation and fast defibrillation. To 
achieve this, a fast alarming of the resuscitation team 
and a correct treatment according to ALS guidelines 
are important. A European standardised cardiac arrest 
call number ‘2222’ has been proposed by different 
scientific organisations to reduce the call-out time. It 
is unknown whether this is already applied in Flemish 
hospitals. In addition, there are no national guidelines 
for the composition and performance of the in-hospital 
resuscitation teams. We scored the Flemish hospitals on 
these important factors in our study.
Methods: A questionnaire was sent to the Flemish 
hospitals to determine their telephone number for cardiac 
arrest calls and to question the structure and training of 
the resuscitation teams.
Results: Nineteen out of 52 Flemish hospitals completed 
the questionnaire in full. Only 2 hospitals already use 
the proposed European emergency number 2222. All 
surveyed hospitals have an in-hospital resuscitation team. 
The time to arrival of the resuscitation team is estimated 
at 2 minutes in the fastest hospitals and < 5 minutes in 
the slowest. On all but 2 of campuses the members of the 
internal resuscitation team are required to have followed 
an ALS course, but 89 % of hospitals organize additional 
training. Standard debriefing of the team after a cardiac 
arrest call occurs only in 16% of hospitals. 
Conclusion: The standardised cardiac arrest call telephone 
number ‘2222’ has not yet been widely implemented in 
Flemish hospitals despite a recommendation by ESA, 
EBA and ERC. It might optimise important contributing 
factors to survival after in-hospital cardiac arrest. 
Resuscitation teams in the Flemish hospitals are generally 
well coordinated and trained. Attention should be payed 
to simulation training, debriefing and registration of 
cardiac arrests. 

Keywords: In-hospital cardiac arrest; resuscitation team; 
cardiac arrest call; 2222. 

IntroductIon

In-hospital cardiac arrest (IHCA) 

IHCA is the loss of circulation with need for 
resuscitation by chest compressions, defibrillation, 

or both, occurring during hospitalization (1, 2). 
One study described an incidence in Belgium of 2 
per 1000 cases (3) which is comparable with other 
countries (4). This would mean that an estimated 
5700 patients in Belgium are affected by IHCA 
every year (5).

In 2021 the new Advanced Life Support (ALS) 
guidelines of the European Resuscitation Council 
(ERC) were published (6). These specifically pay 
attention to the treatment of IHCA. 

As it leads to a decreased frequency of IHCA, 
prevention remains a very important factor since 
circulatory arrest is often preceded by warning 
signs. The in-hospital cardiac arrest chain of survival 
could prevent deterioration to circulatory arrest and 
consists of staff training, monitoring, recognition, 
call for help and response by a specialized team. 
Another important factor in the management of 
IHCA is early care planning with appropriate do 
not resuscitate (DNR) arrangements which prevents 
futile cardiac arrest calls in patients who do not 
benefit from sustained therapy. 

The medical treatment of a circulatory arrest 
in the hospital is similar to that of an out-of-hospital 
cardiac arrest. Especially important in resuscitation 
is the application of good chest compressions and 
early defibrillation, ideally within 3 minutes. Rapid 
initiation of CPR and defibrillation is associated 
with better survival (7). This means that hospital 
staff must be trained in Basic Life Support (BLS) 
and use of an Automated External Defibrillator 
(AED) (1,6,8). Upon arrival of the resuscitation 
team treatment is continued using the ALS protocol 
(9). 
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The NRR also recommends that the Board of 
Directors of each hospital sets up a resuscitation 
committee and appoints a resuscitation coordinator 
to evaluate the hospital policies regarding IHCA. 
(15) 

The skills and experience of the in-house 
resuscitation team are also factors that may be 
important in the success of resuscitation. Given 
the rather low incidence of IHCA and changing 
composition of the resuscitation team, this can lead 
to low exposure to this pathology with inadequate 
build-up of experience. Thorough education and 
training of the team may compensate for this. The 
NRR recommends ALS training supplemented by 
additional refresher training for all members of 
the resuscitation team (15). Studies (16, 17) have 
showed that mock codes with multidisciplinary 
approach, simulation training and structured de-
briefing can have a positive impact on the ALS 
skills of physician specialists and may contribute 
to improved survival. This training is sometimes 
lacking (18, 19). 

In addition to the training of the resuscitation 
team, the training of the nursing department staff is 
also of great importance. Rapid initiation of CPR 
and defibrillation leads to improved  survival (7) but 
often the resuscitation teams are not yet available 
in this short period of time. The nursing staff must 
therefore take on an important task and can only do 
so with at least training in BLS and the use of an 
AED. This is also confirmed in the recent guidelines 
of the European Resuscitation Council for Adult 
Advanced Life Support (6). It is currently unknown 
whether all nursing departments in Flanders require 
BLS training and/or have a defibrillator available.  

The last important factor is the checking 
and adjusting of the quality of resuscitation by 
registration. This would ideally be achieved by 
using the Utstein criteria (2) because the collection 
of data in a standardised manner allows to compare 
data from different databases on IHCA worldwide.

Goal

In-hospital cardiac arrest (IHCA) is not an 
infrequent event. Prevention and adequate treat-
ment can prevent a harmful outcome. The alerting, 
the composition and the performance of the in-
hospital resuscitation teams are crucial. To date 
there is a lack of clear national guidelines on 
these items. Internationally, several guidelines 
or recommendations have been issued, but it is 
unknown if they are already applied in practice in 
Flanders. In our study we tried to score the Flemish 

We can state that there are a number of important 
factors that can potentially improve the outcome of 
patients with IHCA. The most important are a fast 
initiation of resuscitation and fast defibrillation. 
To achieve this, a good and fast alarming of the 
resuscitation team and their correct treatment, both 
during and after resuscitation, according to the ALS 
guidelines are of vital importance. 

Internal telephone number for cardiac arrest calls

A possible contributing factor to a fast alarming 
is the existence, use and knowledge of the internal 
cardiac arrest telephone number. A 2010 study by 
Løfgren et al (10) surveyed staff at Danish hospitals 
about their knowledge of the number and found that 
40-50% did not know it.

Since 2016, the European Resuscitation
Council (ERC), the European Board of Anaes-
thesiology (EBA) and the European Society of 
Anaesthesiology (ESA) have been advocating the 
introduction of a common European cardiac arrest 
call telephone number (2222) in hospitals, similar 
to the 112 number (11). These organizations believe 
that, especially at a time of increasing collaboration 
between different hospitals, this may reduce the 
call-out time for IHCA. The implementation of 
the 2222 number has been included in the ERC 
guidelines of 2021 (6). This European number has 
already been applied in several countries (12, 13). 
However, the call for standardisation has not yet 
been widely picked up. For example a 2019 study 
in Italy showed that only 2.6% of the hospitals 
surveyed use the 2222 number (14). 

Resuscitation teams 

Other important contributors to survival after 
IHCA may be the composition, skills and experience 
of the resuscitation team. In Belgium, there are no 
clearly defined requirements for this team. 

A guideline by the Nederlandse Reanimatie 
Raad (NRR) in 2014 states that the resuscitation 
team must consist of at least three members, at least 
one of whom must be a doctor (15).

A 2018 study by Nallamothu et al (16) in US 
hospitals described that in hospitals with better 
outcome after IHCA, there were pre-designated 
members of the resuscitation team with clearly 
defined roles and responsibilities during CPR. 
The team leader was a caregiver with extensive 
knowledge of ALS. Physician specialists in training 
were also part of the team, but were more supervised 
by more experienced clinicians. Leadership and 
clear communication were seen as essential. 



© Acta Anæsthesiologica Belgica, 2021, 72, Supplement 1

FlemIsh resuscItatIon teams 269

The publication of the emergency number is 
done in the same way in many hospitals. In 95% of 
the hospitals it is posted on the intranet, in 95% it is 
discussed during the training of new staff members 
and in 74% of the hospitals it is printed on the 
phones. 

All surveyed hospitals have an internal 
resuscitation team. For the majority of campuses, 
this team is part of the emergency department (46%) 
or a combination of emergency with intensive care 
and/or anaesthesia (42%). A minority is based solely 
on intensive care (12%).  

At 92% of the campuses, the resuscitation 
team consists of a physician specialist, sometimes 
in combination with a physician specialist in 
training (21%). On all campuses, a nurse is part of 
the team and on 2 of the campuses (the ones with 
the least number of beds) a nurse is the only person 
in charge. A paramedic is provided as an extra team 
member on 13% of campuses. The composition of 
the team remains the same at all times of day at 83% 
of campuses. 

In 87% of the teams, the decision as to who is 
part of the resuscitation team is made before the start 
of the shift, while in the other 13% this is decided at 
the time of the call. 

The time to arrival of the internal resuscitation 
team is estimated at 2 minutes in the fastest hospitals 
and < 5 minutes in the slowest. 

Only 29% of campuses provide an AED on the 
various nursing wards which can be used before the 
resuscitation team arrives. 

On all campuses the members of the internal 
resuscitation team are required to have followed 
an ALS course except on the 2 smallest campuses 
where the team consists of a nurse only. They are 
required to follow an Immediate Life Support (ILS) 
course. 

hospitals on these important factors to evaluate if 
improvements can be made. 

methods

A literature study was performed in Pubmed 
and Google Scholar by using the terms “in-hospital 
cardiac arrest”, “cardiac arrest team”, “2222”, 
“survival”, “outcome”, “etiology” and “training”. 
Results were limited by full text available and 
published the last 10-15 years. Eventually we 
withheld 26 articles. 

A questionnaire was drafted in Redcap based 
on articles (2,8,16-18) about the performance 
and success of the resuscitation team and sent to 
the Flemish hospitals (n=52).  Hospitals with a 
psychiatric or revalidation profile were excluded. 
This study (project number BC-09920 (+ E01)) was 
approved by the Ethics Committee of the University 
Hospital Gent on 7/05/2021 by Prof. dr. P. Deron. 
Inclusion of hospitals was started on 08/05/2021 and 
ended on 31/08/2021. The questionnaire was sent to 
the head physician through Redcap and informed 
consent was obtained through the questionnaire. 
If hospitals didn’t answer after two weeks the 
questionnaire was repeated to a total of 3 times. 

Results were processed through SPSS version 
27.

results

For this survey, 52 Flemish hospitals were 
contacted. Twenty four hospitals replied to the 
questionnaire fully or incompletely, a response 
rate of 46%. Nineteen hospitals (36%) completed 
the questionnaire in full. The analysis was based 
on the latter answers. The size of the hospitals was 
evaluated according to the number of beds. These 
ranged from 165 in the smallest hospital to 950 in 
the largest hospital. Only 3 hospitals replying to 
the questionnaire indicated that they had several 
campuses (maximum 3). Eighty percent of the 
hospitals reported having a resuscitation coordinator. 

The 19 hospitals use 18 different emergency 
numbers of which the proposed European emergency 
number 2222 is used in only 2 hospitals. In 2 of 
3 hospitals with multiple campuses, a different 
emergency number is used on each campus. Two 
hospitals do not use a phone number for internal 
CPR, only a CPR button (Table 1). 

Fifty seven percent of hospitals use this 
emergency number exclusively for calls for IHCA. 
Thirty two percent also use it for fire calls, 32% for 
aggression and 26% for all acute situations such as 
acute deterioration of a patient. 

7000 8100 555

2233 9999 1000

100 147 9000

6222 1313 1414

2222 3333 6350

7001 9333 2003

Table 1

Cardiac arrest call telephone numbers of 19 Flemish hospitals
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in changing the emergency number. This can be 
avoided by keeping the old CPR number temporarily 
parallel and providing adequate training to staff. On 
the other hand, it can also happen that the number 
2222 is already in use for another application, 
but this is often easy to change. Finally, technical 
problems may arise, for example because it is not 
possible to use 4 digits as a telephone number. Then 
it is recommended to use the numbers 222 or 22222. 
However, this does not happen very often (22). 

The implementation of a European emer-
gency number can be initiated at different 
levels. International guidelines already exist, but 
implementation through for example the European 
Union is a very long process (i.e.17 years for the 
112 number). Implementation through the Ministry 
of Health, ideally backed-up by the Belgian 
Resuscitation Council and the Belgian Society 
of Anaesthesiology, Resuscitation, Perioperative 
Medicine and Pain Management, seems the most 
interesting option in order to guarantee uniformity 
across all hospitals. A third option is to start the 
project at a local level, i.e. per hospital. 

The ERC, EBA and ESA have already launched 
a roadmap with the different steps to follow and 
possible pitfalls for hospitals wishing to implement 
the change of resuscitation number (22). It is 
important that the change takes place in a structured 
manner in order to make it as safe as possible. 
Certain safety measures such as continuing the old 
number parallel to the new one until it is no longer 
used, training of staff and ensuring visibility of the 
new number need to be implemented. 

Another issue that emerged from the results of 
the questionnaire is that the emergency number is 
often used for other emergency calls besides cardiac 
arrest. There are currently no recommendations 
on the use of the internal emergency number for 
different applications. This is also not addressed in 
the ESA/ERC/EBA call. One can wonder if having 
to specify the type of call after calling the emergency 
number does not result in loss of time since it 
implies extra steps or clarification. It seems logical, 
in the framework of fast communication, to keep 
the European cardiac arrest call telephone number 
2222 specifically for resuscitation, if possible 
within the hospital. Hospitals could for instance 
keep the original emergency number for aggression, 
fire, etc. and set up the new European number 2222 
specifically for IHCA. The counter argument is that 
having to remember an extra emergency number 
can be a barrier to implementation and can lead to 
confusion and errors. Hospitals should therefore 
look at this individually. 

Eighty nine percent of hospitals organize 
additional training with simulation manikins (79%), 
mock calls (21%), scenario training (11%) or annual 
ALS retraining (26%). 

All hospitals require ward nurses to have 
completed a BLS course. In 42% of hospitals all 
ward nurses have to follow mandatory training in 
the use of an AED. 

Standard debriefing of the team after a CPR 
call occurs only in 3 of the 19 hospitals (16%). 
The course of the emergency call on campuses was 
registered in the patient file (42%), via a standard 
template (33%) or both (21%). 

dIscussIon

Resuscitation number 

As shown by the results of our questionnaire, 
the call by the ESA, ERC and EBA to implement 
the standard emergency number 2222 (11) has 
not yet been picked up in our country. Only 2 of 
the surveyed hospitals already use this number. 
Possible causes could be that the hospitals are not 
aware of this project or that there is no motivation 
to implement this change.  

It is undeniable that there are several advan-
tages to implementing a standardized European 
cardiac arrest telephone number. In times of 
increasing internationalisation, the organisation of 
hospital networks on a national level and increasing 
collaboration agreements between hospitals, it 
seems logical that standardisation can eliminate any 
confusion when calling the internal resuscitation 
team. A good example are the trainee medical 
specialists who are often assigned to different 
hospitals during their training and have to memorise 
a different resuscitation number each time. In 
addition, standardization of care processes is 
important. It prevents mistakes and is a fundamental 
principle of patient safety (20). The number 2222 is 
also easy to remember and learn, and ensures that 
staff have to rely less on memory during a stressful 
event.

The main purpose however of changing to a 
European cardiac arrest telephone number is the 
hope that it will reduce the time to resuscitation and 
defibrillation with possibly a better outcome (7, 21). 

What may be holding some hospitals back are 
the potential drawbacks. However, most of these can 
be easily circumvented. One important factor that 
hospitals may be concerned about is cost. Research 
shows that this is often limited (13). Another 
concern of hospitals is the potential risk involved 
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This is also recommended by the American Heart 
Association (8) and ILCOR (9). 

Furthermore, several studies (16,17) show 
that additional training such as simulation training 
or mock calls contribute to better retention of ALS 
skills. According to our research this is already 
applied in several hospitals, but maybe there is still 
some room for improvement here. 

What stood out in our study is that only a 
limited number of hospitals routinely organize a 
resuscitation team debriefing after a cardiac arrest 
call. However, there is clear evidence that debriefing 
leads to improved survival, increased recovery of 
circulation and improved quality of resuscitation, 
especially if it is based on data about the quality of 
CPR, such as defibrillator readings (6). 

In addition, the registration of the course of 
resuscitation is important in order to learn lessons 
and implement improvements. All hospitals in our 
study already do this, but not always in a standardized 
way. This makes it difficult to compare data from 
different resuscitations or even hospitals. Currently, 
35% of the hospitals use a standard template. Ideally, 
registration should take place using the Utstein 
criteria (2) so that research into IHCA is possible 
on a larger scale. However, we must be careful that 
this does not increase the administrative burden 
on departments that already have a high workload, 
such as emergency departments. 

Restrictions 

There are a number of limitations to this study. 
First of all, response to our study could be better. 
Only 36% of contacted hospitals completed the 
questionnaire, which makes it uncertain whether the 
results can be extrapolated to all Flemish hospitals. 

The questionnaire was designed to collect raw 
data, without the possibility of drawing statistical 
conclusions. 

Additional research could therefore be 
interesting, for example by writing to all Belgian 
hospitals and ensuring a larger response rate. In 
addition, sub-areas of this study can be better 
questioned with the possibility of making statistical 
conclusions with regard to outcome. 

conclusIon 

At present, there are no guidelines regarding 
the organisation of the cardiac arrest call number 
and the resuscitation team in Flemish hospitals. 
Our research tried to explore and map the current 

Resuscitation Teams 

The composition and training of the internal 
resuscitation teams in the Flemish hospitals was 
also questioned in order to investigate how they are 
organised. A few things stood out. 

With regard to the composition of the team, 
we were able to establish that in 92% of cases 
this consisted of a physician-specialist, always 
in combination with a nurse, and in 21% of 
cases a physician-specialist in training. This is as 
recommended by the NRR guidelines (15). The 
study by Nallamothu et al (16) describes that in the 
best performing hospitals in terms of outcome after 
IHCA there is clear supervision by an experienced 
physician which seems to be the case in most of our 
hospitals. In the two smallest campuses, a physician 
is not part of the resuscitation team. Maybe it would 
be better to include one in these teams.  

On the majority of campuses (83%), the 
composition of the resuscitation team is maintained 
the same at all times of the day. Literature (15, 16) 
indeed suggests that this does increase the success 
rate of resuscitation. It also seems important to 
determine who is part of the resuscitation team at 
the start of a new shift (so before the cardiac arrest 
call). This was the case in 87% of the teams so there 
may be some room for improvement here. 

According to our study, the resuscitation team 
arrives at the scene within 2 minutes in the fastest 
hospitals and within 5 minutes in the slowest (16% 
of hospitals). It has already been demonstrated that 
rapid defibrillation (within 2 minutes of the start of 
CPR) improves  outcome (7). Some hospitals do not 
achieve this if defibrillation is only initiated after 
arrival of the resuscitation team. A possible solution 
to this problem is the use of AEDs by the ward 
nurses. In two of the three hospitals with response 
times of 5 minutes these appear to be effectively 
present. In the other hospital this may also be 
recommended. 

In our research, 80% of the hospitals have a 
resuscitation coordinator, as is recommended by the 
NRR (15). 

In terms of training most hospitals seem to be 
doing well. All members of the resuscitation team 
are required to have completed an ALS course. This 
is also recommended by the NRR (15), American 
Heart Association (8) and ILCOR (9). However, on 
the two smallest campuses, the resuscitation team 
consists solely of nurses who have completed an 
ILS course. We may recommend here that these 
nurses also be trained in ALS. In all hospitals the 
ward nurses are obliged to follow a BLS course. 
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release%202222%2020-9-2016%20v6.pdf
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112: e5.
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situation. Based on this we can make some recom-
mendations for the future. 

With regard to the emergency number it seems 
logical not to ignore the call by the ERC, ESA and 
EBA to implement a standardised European cardiac 
arrest call telephone number 2222. The influence on 
the outcome of in-hospital cardiac arrest has not been 
proven. However, given the clear advantages, fast 
applicability and easy to overcome disadvantages it 
is an intervention that possibly can lead to a quick 
win in time to start resuscitation and defibrillation 
and thus possibly also in improvement of outcome.

In general, the resuscitation teams of our 
Flemish hospitals seem to be well organised and 
follow the international guidelines. However, there 
is always room for optimisation. 

Implementation of a uniform cardiac arrest 
call telephone number in all hospitals, as suggested 
by different European scientific societies, should be 
encouraged.

In hospitals with response times of >3 minutes 
after alerting of the resuscitation team, it seems 
advisable to provide AEDs – and training in their 
use – for ward nurses. 

In addition, extra attention should be paid to the 
training of the resuscitation team using simulations 
or mock calls. 

Standard debriefing after resuscitation is 
currently only applied in a small number of 
hospitals, even though studies have shown that 
this has a positive influence on the outcome of the 
patient after resuscitation. 

Finally, attention should be paid to the 
registration of each resuscitation in the hospital, 
ideally using the Utstein criteria, in order to make 
comparisons between resuscitations and hospitals. 
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