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Pediatrics, Objectives: Describe the experience of implementing a rapid response team (RRT) in a general university hospital in Brazil
Hospital Rapid with code yellow and blue care; specify the characteristics of pediatric care and outline the profile of these patients.
Response Team, Methods: This retrospective observational study was conducted from 2015 to 2017 with analysis of forms completed
Emergency Medicine, by the RRT and of medical records of patients younger than 18 years old who were treated in a high-complexity tertiary
Cardiopulmonary and quaternary hospital. Results: There were 62 code yellow calls: 18 (29%) in 2015, 13 (21%) in 2016 and 31 (50%) in
2017. Seventy-four percent were related to the primary disease. The main complications that led to the activation of this
code were seizures, syncope, respiratory discomfort and sepsis; sepsis was associated with the three patients that died.
Six calls were code blue and all patients had an underlying disease. The cause attributed to cardiorespiratory arrest was
hemodynamic instability secondary to sepsis in three patients and acute respiratory failure in the other three patients.
The RRT changed the procedure or site of the patient in 64.9% of cases. The response time was less than five minutes
for code yellow calls and less than three minutes for code blue calls. Conclusion: There was a progressive increase in
the number of code yellow calls and the RRT staggered the level of care and assistance. Sepsis was the main cause of
death in both modalities. The response time was fast and within the established goal.
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Despite medical and technological advances, in-hospital
cardiac arrest (CA) in a pediatric population has high mortality*2.
Both adult and pediatric patients generally show signs of instabil-
ity hours before progression to CA®*>. Thus, implementing a rapid
response team (RRT) would allow early identification of patients
with clinical deterioration, enabling rapid and effective interven-
tions and reducing the incidence of in-hospital CA®.

Inthe last 20 years, comparative studies between before
and after the activity of an RRT have shown controversial results.
Some observed a reduction in the incidence of in-hospital CA,
mortality in intensive care units (ICUs), length of hospitalization
and severity of disease’°; however, others did not find sufficient
evidence to corroborate the need for this type of urgent medical
care'*’3, Despite this, several American, Canadian, Australian and
European services have RRTs in their hospitals. In Brazil, some
services have already implemented an RRT'*?®, leading to positive
results in the reduction in in-hospital CA in adults®.

The Instituto Central do Hospital das Clinicas (ICHC)
da Faculdade de Medicina da Universidade de Sdo Paulo
(FMUSP) is one of the eight institutes of the hospital complex
of FMUSP and implemented its RRT in 2014. It is a tertiary and
guaternary university service connected to the Unified Health
System (Sistema Unico de Sautde - SUS), which concentrates
most of the clinical and surgical specialties (total of 31). The
ICHC has 917 hospital beds, 29 of which are pediatric. There
are approximately 40,000 total hospitalizations per year.

The RRT of the ICHC began with internal disclosure of
the service, in parallel with employee training (security guards,
nurses and doormen). Its coverage area encompasses the
central building (hospitalization site), the outpatient clinic and
the area surrounding the hospital, except for the emergency
room, surgical center and ICU, thus providing care for hospital-
ized patients. The team operates in two different codes: blue,
indicated only for CA conditions and yellow, indicated for risk
and clinical deterioration situations.

In both situations, the activation is performed through
a specific bell present in the wards or via a telephone. After
activation, the RRT center immediately contacts the caller
to obtain information about the case. Concurrently, the RRT
receives a message, by beeper, containing the activated code
type (blue or yellow) and the location of the call. The team is
multidisciplinary, consisting of an attending physician, nurse
and physiotherapist, as well as anesthesiology, clinical medi-
cine and pediatrics residents.

At the end of care, a form is completed with information
about the patient’s personal history, schedule, the reason for the
call, interventions performed, immediate outcome (remained on-
site or referred to the emergency room or ICU) and hospital out-
come (death or discharge). Although there are specific activation
criteria for the pediatric population, the ICHC is primarily aimed
at the care of adults and therefore fulfills the same standard form
for all age groups (Appendices 1 and 2).
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The time goals to respond to code yellow calls are
eight minutes for the ICHC and ten minutes for the area sur-
rounding the hospital. For code blue calls, the time goals are
three minutes for the ICHC, four minutes for the outpatient
clinic building and six minutes for the surrounding area.

For pediatric cases (younger than 18 years), pediatric
intensivist physicians on the shift in the ICHC surgical support
ICU are also activated, becoming in charge of care with the
help of the rest of the team.

This study describes the experience of implementing
an RRT at a high-complexity university hospital.

This is a retrospective observational study conducted
by analyzing medical and RRT records from the ICHC of FMUSP.

Pediatric patients treated after yellow and blue code calls
from January 2015 to December 2017 were included in the study.
Patients aged 18 years or older and cases with clinical complications
and in-hospital CA outside the RRT coverage area were excluded.

Calls that took place from 7a.m. to 7p.m. were con-
sidered during the day and those that occurred from 7p.m.
to 7a.m. were considered during the night. The RRT response
time was calculated as the difference between the activation
time and the arrival of the team at the site. Activation criteria
for code yellow calls were enumerated as the standard RRT
form was completed (Appendix 1).

Quantitative characteristics are described as the mean,
standard deviation (SD), median, interquartile range and qualitative
characteristics are provided as absolute and relative frequencies.
Comparisons between groups were performed using the T-test
for continuous data and the chi-square test for categorical data.

All analyses were performed using IBM SPSS Statistics
for Macintosh software, version 25. P-values lower than 0.05
were considered statistically significant.

Results will be presented separately according to
the type of code that led to the activation of the RRT, namely,
code yellow and blue.

In the three years of the study, 62 cases were coded
yellow calls: 18 (29%) in 2015, 13 (21%) in 2016 and 31 (50%)
in 2017. The mean age of the patients was 10.04 years, with
an SD of 6.16 and a median of 12 years (interquartile range of
3 to 16 years), with 43.5% male and 32.3% female.

In 24.2% of the forms, there was no information on
patient sex or hospital records for consultation, with 33% of
the forms referring to care provided in the surrounding areas.

Most patients (74.1%) were already undergoing treat-
ment for a previous disease. The specialties responsible for the
follow-up of these patients are provided in Table 1.



Table 1. Main follow-up specialty for patients treated after code
yellow calls.

Main follow-up specialty (N=46) Number (%)
Neurology 29 (63.0)
Cardiology 5(10.8)
Hematology-oncology 4(8.6)
Psychiatry 4(8.6)
Immunology 3(6.5)
Nephrology 3(6.5)
Otolaryngology 3(6.5)
Dermatology 2 (4.3)
Endocrinology 2(4.3)
Ophthalmology 2(4.3)
Traumatology 2 (4.3)
Plastic surgery 1(2.1)
Vascular surgery 1(2.1)
Orthopedics 1(2.1)
Rheumatology 1(2.1)

The criteria used for care activation are provided in Table 2.

The main complications that motivated code yellow
care were of neurological, cardiovascular and respiratory ori-
gin, followed by sepsis and psychomotor agitation (Figure 1).
The least frequent complications included falls, hypoglycemia,
bleeding, vomiting, anxiety and chest pain.

Table 2. Code yellow activation criteria.

Activation criteria (N=62) Number (%)
Concern with the patient 44 (70.9)
Alteration of the level of consciousness 14 (22.5)
Respiratory rate > 36bpm 9 (14.5)
Heart rate > 130bpm 6(9.6)
Systolic blood pressure < 90mmHg 3(4.8)
Respiratory rate < 5bpm 1(1.6)
Heart rate < 50bpm 0(0)

Most code yellow calls occurred during the day
(88.7% versus 11.3% overnight). Regarding the place of care,
25 (40.3%) patients were seen outside the hospital.

The mean RRT response time was 4.93 minutes (SD 3.44)
with a median of 4 minutes (interquartile range 3 to 5 minutes).

After treatment, the RRT changed the clinical care
specialty and/or patient location in 69.4% of cases. A total of
16.1% of patients were referred to the ICU: 50% were due to
seizures, 30% to sepsis and 20% due to respiratory distress.

Among those who were referred to the ICU, the vast
majority were admitted to the ICHC (90%) and were younger
[mean 4.6 years (SD: 4.06) versus 10.04 years (SD: 6.16) among
all patients seen by code yellow; p=0.002].

Of the total number of code yellow cases, three (4.8%)
progressed to death, all diagnosed with sepsis. There was no asso-
ciation between death occurrence and RRT response time (mean
response time of 5.05 minutes (SD: 0.92) for those who survived
versus 2.66 minutes (SD: 0.24) for those who died; p=0.246).

There was also no difference in mortality about the
time of care (p=0.526) or the place of care (p=0.097).

There were a total of 307 code blue calls in the period
of study, of which six (1,9%) were pediatric: five in 2015, zero
in 2016 and one in 2017. The mean age was 10.83 years and
the median was 14 years (interquartile range, 1 to 17 years).
Four patients were male and two were female.

Of the six calls, four occurred during the day and two
occurred during the night. All patients already had an underlying
disease, including three with a neurological disease, two with an
oncological disease and one with a cardiological disease. Five of
the six patients were hospitalized at the time of calling the code
blue and the other was waiting for an outpatient appointment.

Hemodynamic instability was the cause attributed to
CA in three cases and two progressed to death immediately
after RRT care. The other three patients had acute respiratory
failure as the cause of CA.

The mean RRT response time was 2.33 minutes, SD 1.75and
the median was 1.50 minutes (interquartile range, 1 to 4 minutes).

The initial rhythm observed in CA was pulseless elec-
trical activity in five patients and asystole in one. All six patients
received chest compressions, two were under advanced airway
management, two received peripheral venous access and five
received at least one dose of epinephrine. One of the patients
underwent chest puncture for the treatment of pneumothorax.

After 30 days, two patients were alive and at the end of
one year, one was lost to follow-up. The other patient maintained
regular outpatient appointments for 2 years after the event with a
slight neuropsychomotor development delay for the patient’s age.

To our knowledge, this is the first study in Brazil on
pediatric care by an RRT. We observed that the RRT was a
determinant of the change in clinical care specialty and place
of care, staggering the level of care and assistance.

In the case of a high-complexity tertiary and quaternary
hospital responsible for the care of critically and chronically ill
patients, a greater complication potential is expected, justifying
the implementation of an RRT. Most children already had some
underlying disease and were also hospitalized at the time the RRT
was called, corroborating the severity of these patients compared
to those treated at the outpatient clinic or surrounding areas of
the hospital, who required fewer interventions.

We observed an increase of more than 40% in the
number of code yellow calls between 2015 and 2017, which
may be explained by the widespread disclosure of the RRT
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Figure 1. Complications leading to the activation of code yellow calls.

over time and by the continuing education of staff members,
a phenomenon previously reported?’.

In addition, we noted that the RRT forms were not
filled completely in part of the cases, leading to loss of infor-
mation and impairing analysis. This incomplete or incorrect
form completion phenomenon was also previously reported
in in-hospital CA studies®®,

Even so, we observed a higher prevalence of consulta-
tions among males in both modalities of the RRT, similar to that
reported by other authors for pediatric patients® and adults®.

Although there are specific criteria for activating the RRT
for the pediatric population, the ICHC adopts the criteria of adult
patients for all ages. As it is a general hospital, most patients are
adults and therefore, care is directed to this population, as pediatric
patients, also served by the RRT, correspond to a small portion of
cases. Establishing different activation criteria for each age group
could hinder and delay activation of the RRT by the care teams.

Code yellow activation during the day was predominant.
We hypothesize that during this interval, patients are usually
evaluated more frequently by the care team, thus increasing the
possibility of identifying early clinical signs of clinical deterioration.
It was not possible to establish this relationship for the code blue
activation due to the small sample size.

The response time for the calls was, on average, less
than five and less than three minutes for the yellow and blue code
calls, respectively. Although there are no data in the literature that
establish the ideal response time, the values found are within the
goal established for the RRT by the ICHC, which demonstrates the
efficiency and organization of the RRT structure.

The RRT changed the clinical care specialty and location
aftercare of almost 70% of patients treated after code yellow calls,
demonstrating that there was a need to stagger the level of care
and assistance to these patients. This reinforces the importance of
early identification of signs of clinical deterioration, allowing the
necessary interventions to be established quickly.

In this study, the clinical reasons for the activation of
the RRT were diverse and there was great variety in the underly-
ing disease of each patient. Even so, all those treated after code
yellow calls who subsequently died had a sepsis diagnosis in RRT
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evaluation. For code blue calls, the two patients who died had
hemodynamicinstability secondary to sepsis as a cause of CA. This
indicates that the rapid recognition and proper management of
infectious diseases can have a major impact on the morbidity and
mortality of children, leading to the possibility of improvements
in the institutional sepsis protocol.

Data from this study showed a mortality rate of 4.8%
among code yellow patients. In a large American multicenter pe-
diatric study, hospital mortality was 6.7% among those who had
been treated by a RRT, but the reason for death was not specified®.
Among adults, sepsis and septic shock correspond to a significant
portion of RRT-treated patients, with a reduction in mortality in
some hospitals, partly attributed to the wide dissemination of
campaigns for early and targeted management®.

The study has some limitations. First, it is a retrospec-
tive analysis and thus subject to the biases associated with
this type of study. Second, data loss and small sample size,
especially for code blue calls, hinder data analysis. Third, the
absence of data before the implementation of the RRT pre-
vents a comparison between the before and after periods, as
described in previous studies’*°. Fourth, the criteria used for
code yellow calls may not reflect the actual severity of pediatric
patients because cutoff values for the adult population, which
corresponds to the vast majority of cases at ICHC, were used.

A pediatric RRT is a recent care modality in the Brazilian
health system. Its implementation may be beneficial for pediatric
patients, but there is still no consensus on the positive effect it
would have on reducing the incidence of in-hospital CA or mortality.
The rapid recognition of septic patients and their adequate man-
agement by the health teams responsible for the patient, together
with RRT care, could increase the survival of the pediatric popula-
tion, especially in patients hospitalized with previous diseases.
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APPENDIX

Appendix 1. Code yellow form.
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Appendix 1. Code yellow form.
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Appendix 2. Code blue form.
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Appendix 2. Code blue form.
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