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Asssim nasce um estudo ...

Clinical characteristics and MORtality risk In COVid-19 patients admitted to
Amadora Emergency department: The MORICOVA — ED Registry
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Estudo MORICOVA

Estudo retrospetivo observacional coorte doentes com diagndstico de infecao por SARS-CoV-2
Marco 2020 a Julho 2021

23 653 admissdes na area respiratoria, destes 5346 foram internados (22.6%)

Dos internados 1497 (28%) eram positivos para SARS-Cov 2

Estudo incide sob um subgrupo de 582 doentes SARS-Cov 2 positivos

281 doentes (47,8%) tinham FR > 21rpm
7.5% (n 21) destes foram admitidos em UCl e 17.8% (n 50) morreram (p > 0,05)

A mortalidade foi maior:
Sp02/Fi02 [328 +/- 117 vs. 400 +/- 79, p<0.01]
P/F [227 +/- 113 vs. 283 +/- 91, p<0.01]
gqSOFA >1 (p<0.01; OR 5.01, Cl 2.12-11.84)
NEWS >2 (p<0.02; OR 3.10, Cl 1.25-7.64)



Monitorizagcao dos Sinais Vitais

Reconhecimento de deterioragao clinica

A variacao da FR precede as manifestacdes clinicas de complicacdes graves
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Respiratory rate: the neglected vital sign

Michelle A Cretikos, Rinaldo Bellomo, Ken Hillman, Jack Chen, Simon Finfer and Arthas Flabouris

respiratory rate and temperature) at least daily is consid-

ered standard for monitoring patients on acute hospital
wards. However, two recent multicentre studies found that the
level of documentation of vital signs in many hospitals is polor.L2
Of the four vital signs, respiratory rate, in particular, is often not
recorded, even when the patients primary problem is a respiratory
condition.?® This is in spite of the fact that an abnormal respira-
tory rate has been shown to be an important predictor of serious
events such as cardiac arrest and admission to an intensive care
unit (ICU). >0

R ecording a full set of vital signs (pulse rate, blood pressure,

Respiratory rate as an indicator of serious illness

In 1993, Fieselmann and colleagues reported that a respiratory

ABSTRACT

e The level of documentation of vital signs in many hospitals is
extremely poor, and respiratory rate, in particular, is often not
recorded.

® There is substantial evidence that an abnormal respiratory
rate is a predictor of potentially serious clinical events.

¢ Nurses and doctors need to be more aware of the importance
of an abnormal respiratory rate as a marker of serious illness.

* Hospital systems that encourage appropriate responses to an
elevated respiratory rate and other abnormal vital signs can
be rapidly implemented. Such systems help to raise and
sustain awareness of the importance of vital signs.

MJA 2008; 188: 657-659
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ORIGINAL ARTICLE

The Prognostic Significance of Respiratory
Rate in Patients With Pneumonia

A retrospective analysis of data from 705 928 hospitalized patients in Germany from 2010-2012

Richard Strauf3, Santiago Ewig, Klaus Richter, Thomas Konig, Gunther Heller, Torsten T. Bauer

SUMMARY

Background: Measurement of the respiratory rate is an important instrument
for assessing the severity of acute disease. The respiratory rate is often not
measured in routine practice because its clinical utility is inadequately appreci-
ated. In Germany, documentation of the respiratory rate is obligatory when a
patient with pneumonia is hospitalized. This fact has enabled us to study the
prognostic significance of the respiratory rate in reference to a large medical
database.

M easuring the respiratory rate is an important and
simple tool for assessing the severity of acute
cardiorespiratory and metabolic diseases.

The first British Thoracic Society survey
(1982-1983) on prognostic factors for community-
acquired pneumonia revealed a close association
between respiratory rate and mortality (1). The mortal-
ity in this study rose from 0 for a respiratory rate below
20/min to 1.7%, 9% and 16% for respiratory rate values
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Cureus m“”“' = DOI: 10.7759/cureus.2100
Respiratory Rate Variability as a Prognostic
Factor in Hospitalized Patients Transferred
to the Intensive Care Unit

Daniel Garrido !, Justin J. Assioun * , Anahit Keshishyan * , Marcos A. Sanchez-Gonzalez *
Bishoy Goubran °

|. Department of Research, FIU He 2. Department of Research, St George's University 3. Department of
Research., Larkin 4. Division of Clinical & Translational Research, Larkin Community Hospital 5.
Division of Clinical and Translational Research, Larkin

£9 Corresponding author: Justin J. Assioun, justin.assioun@gmail.com
Disclosures can be found in Additional Information at the end of the article
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Special Communication | CARING FOR THE CRITICALLY ILL PATIENT

The Third International Consensus Definitions

for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer, MD, FRCP; Clifford S. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Hari, MSc, MD, FFICM;
Djillali Annane, MD, PhD; Michael Bauer, MD; Rinaldo Bellomo, MD; Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD;

Craig M. Coopersmith, MD; Richard S. Hotchkiss, MD; Mitchell M. Levy, MD; John C. Marshall, MD; Greg S. Martin, MD, MSc;

Steven M. Opal, MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD, MPH

Doentes com FR mais elevada tém maior risco de morrer ou de
admissao em UCI

Singer et al., 2016
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Sequence of recording physiological parameters on the NEWS2 chart

The sequence of recording physiological parameters has been reordered on the NEWS2
chart to reflect the ABCDE (Airway, Breathing, Circulation, Disability, Exposure) sequence
used to assess the acutely ill patient. In

Respiration rate: An elevated respiration rate is a powerful sign of acute illness and distress in all
patients. The respiration rate may be elevated as a consequence of generalised pain and distress, sepsis
remote from the lungs, central nervous system (CNS) disturbance and metabolic disturbances such as
metabolic acidosis. A reduced respiration rate is an important indicator of CNS depression and
narcosis.

(i’\l Royal College
ks - of Physicians 500 years of medicine

National Early
Warning Score
(NEWS) 2
Standardising
the assessment
of acute-illness

severity in the NHS

Updated report of a working party
December 2017
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Acute Medicine & Surgery 2017; 4: 172-178 doi: 10.1002/ams2.252

Original Article

Importance of respiratory rate for the prediction of clinical
deterioration after emergency department discharge: a
single-center, case—control study

Katsunori MUChIZUkI Ryosuke Shmtanl Kotaro Mon Takahisa Sato,?
Osamu Sakaguchi,? Kanako Takeshige,' Kenichi Nitta,' and Hiroshi Imamura’

'Department of Emergency and Critical Care Medicine, Shinshu University School of Medicine, Matsumoto, and
?Department of Emergency Medicine, Nagano Municipal Hospital, Nagano, Japan
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SHORT COMMUNICATION WILEY

Admission respiratory status predicts mortality in COVID-19

Neal A. Chatterjee' | Paul N.Jensen? | Andrew W. Harris' | Daniel D. Nguyen® |
Henry D. Huang® | Richard K. Cheng® | Jainy J.Savla® | Timothy R. Larsen® |

Joanne Michelle D. Gomez® | Jeanne M. Du-Fay-de-Lavallaz® | Rozenn N. Lemaitre?® |
Barbara McKnightz'4 | Sina A. Gharib?*® © | Nona Sotoodehnia®?

Division of Cardiology, University of
Washington, Seattle, WA, USA Abstract

Cardiovascular Health Research Unit, COVID-19 has significant case fatality. Glucocorticoids are the only treatment shown

Hiivarsity ot Washingion, Seatiia: WA, USA to improve survival, but only among patients requiring supplemental oxygen. WHO

S . o
Division of Cardiology, Rush University . - 5 - iy 2
Medical Center, Chicago, IL, USA advises patients to seek medical care for “trouble breathing,” but hypoxemic pa-

“*Department of Biostatistics, University of tients frequently have no respiratory symptoms. Our cohort study of hospitalized
Washington, Seattle, WA, USA

COVID-19 patients shows that respiratory symptoms are uncommon and not associ-
SDivision of Pulmonary, Critical Care, and
Sleep Medicine, University of Washington,

ated with mortality. By contrast, objective signs of respiratory compromise—oxygen

Seattle, WA, USA saturation and respiratory rate—are associated with markedly elevated mortality.
- SIS Our findings support expanding guidelines to include at-home assessment of oxygen
Neal A. Chatterjee, Division of Cardiology, saturation and respiratory rate in order to expedite life-saving treatments patients to

University of Washington, 1959 NE Pacific
Street, Seattle, WA 98195, USA.
Email: nchatter@uw.edu

high-risk COVID-19 patients.

KEYWORDS
Nona Sotoodehnia, Cardiovascular Health

Research Unit, 1730 Minor Ave, Suite 1360,
Seattle, WA 98101, USA.
Email: nsotoco@uw.edu

COVID-19, death, epidemiology. hypoxemia, respiratory rate

Funding information
Laughlin Family Fund (NS)




®
AR 4

Desafios da Monitorizacao da FR

Desafios historicos (baixa prioridade,
necessidade de treino e custos associados a
implementacao)

Meétodos manuais: subjetivos e pouco sensiveis a
alteracoes do padrao respiratério do doente

Meétodos automaticos: dependentes da
qualidade do sinal e laténcia da leitura
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Desafios da Monitorizacao da FR

Sao multiplos os fatores que condicionam a
avaliacao da FR

* Dor

* Febre

e Stress emocional

* Esforco fisico

* Tempo disponivel

* Falta de experiéncia/habito

a. Central Neural Control
(Respiratory Drive)
controls inhalation and exhalation

Cortex
influences the pons
and medulla to
control respiration

Pneumotaxic

center
speed of inhalation
and exhalation

Pontine 7
grouping L
Medullary ¢

group

Apneustic

center
speed of inhalation
and exhalation

Dorsal

g inhalation and

airway defense

Pre-Botzinger
complex
respiratory rhythm

Ventral
exhalation

b. Sensory Input Systems

impact the rate and depth of respiration

Mechanoreceptors
provide sensory information to
the respiratory center of the
brain regarding the mechanical
status of the lungs and chest

Metaboreceptors
stimulate breathing during
exercise

Peripheral

chemoreceptors
monitor the partial pressure of
arterial O, in the blood and
respond to hypercapnia or
acidosis

Central

chemoreceptors
sense pH changes, O,, or CO,
concentrations in the brain

c. Respiratory Muscles and Lungs

carry out the mechanics of respiration

Lungs
transfer O, and CO,

between the air and the
blood

Diaphragm
pressure changes control
inspiration

/

Upper airway
many muscles and
structures; provides airway
defense/protection and
patency

External

intercostals
pressure changes control
inspiration

Abdominal muscles

Internal intercostals
control expiration




A FR nao faz parte do processo de triag
Mas ... |
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... Faz parte de
varios Scores de
Risco

Triage Early Warning Score (TEWS)
NEWS2 (National Early Warning Score 2)
MEWS (Modified Early Warning Score)

P wonNpoe

APACHE Il (Acute Physiology and Chronic Health
Evaluation Il)

SOFA (Sequential Organ Failure Assessment) e gSOFA
ROX index

HACOR Score

CURB-65

w 0 N o U

PSI
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Monitorizacao da Frequéncia Respiratori
no Servico de Urgéncia
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PORQUE? PARA QUE? COMO?



* Avaliacao da FR na Triagem de forma
rapida e eficaz

* Contagem de ciclos respiratorios com
crondmetro ... n3o é viavel na triagem!

* Avaliacao da FR através da analise da
onda de pulso por pletismografia!




Monitorizacao da Frequéncia Respiratoria
no Servico de Urgéncia

RSA

Change in pulse period
<— indicative of RSA

Inhale

| Algoritmos

AM | | I "y Wi | implementados nos
- JI/\/\ | | - oximetros de pulso »
=

BM Exhale

medicao da FR de forma
rapida e precisa

Fig. 1 A segment of PPG exhibiting the three modulations. BM
baseline modulation (cardiac pulses riding on rop of baseline
modulation), AM amplitude modulation (cardiac pulse amplitudes
varying over respiratory cycle), RSA respiratory sinus arrhythmia
(pulse period varying over respiratory cycle). Regions of inhalation
and exhalation are shown schematically on one respiratory cycle

Paul S. Addison. 2015
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Monitorizacao da Frequenua Resplratorla
no Servico de Urgéncia V&

Pt -,

_ S oe :...93
128182 (92) * '”18

mysafety insight

TrueResp™
(Mindray PPG Based Respiratory
Rate Measurement)

EEEEEEEEEEEEE

Nellcor™ Respiration Rate
Product Software, Clinical
Studies
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Proposta de estudo prospetivo multicéntr
para validar a FR como discriminador a s
integrado no PTM



Monitorizacao da Frequéncia Respiratoria
no Servico de Urgéncia

Monitor da Mindray mOdeIO ng '.4l Mindray TrueTymp™ ear ]
.~ “J" thermome ter

Medicao da FR pela onda de / .

pletismografia (qua ndo a CU rva da Useful workboard with optional ‘.\_,,_?

oximetria esta estavel a leitura é
muito rapida)

A medicao da FR é automatica no
perfil avaliacao inicial

Possibilidade de calcular escala de
NEWS2 (perfil continuo)

extended battery for longer
runtime

[ Tool-free design for faster

Dedicated accessor y management

as you prefer

l installation under one minute

|

Quiet and smooth casters for ease
of use




Monitorizacao da Frequéncia Respiratoria
no Servico de Urgéncia

= Em que situacdes vamos registar a FR na triagem?

t
A todos os doentes? F rc\\? I.(I)a

° 7}
Doentes com problemas respiratérios? APm

1

ol

Sempre que houver necessidade de colocar o
oximetro?




INDICE DE FLUXOGRAMAS

A
°
A 4

Grupo Portugués de Triagem

DESCRICAO
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Alergias
Auto-agressao

Bebé que chora (P)

g

Crianga com dificuldade
de locomogao (P)

Crianga que nao se sente
bem (P)

Crianga irritavel (P)

Diabetes

Diarreia e/ou vomitos

Dispneia

Dispneia na crianca (P)
Doenca mental

Doencas sexualmente
transmissiveis

Dor abdominal

Dor abdominal na crianca (P)
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Monitorizacao da Frequéncia Respiratoria
no Servico de Urgéncia (Proposta de estudo)

Objetivos:

1) Medir a FR na triagem e avaliar a sua variacdo ao longo do tempo/ permanéncia em no
SU/SO

2) Avaliar o outcome dos doentes com base na variacao da FR

Protocolo:

1) Registo da FR na triagem (avaliacao por onda de pletismografia com monitor Mindray VS 9)

2) Registo seriado da FR durante a observacdo na area ambulatéria e na Unidade de
internamento de curta duracao (avaliacao por impedancia toracica Monitores Mindray VS 900
e Monitores Philips)

3) Todos os doentes triados sao incluidos no estudo (salvo excecdes, p.e incapacidade de
medicao da FR por onda de pletismografia ndo estavel)
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Monitorizacao da Frequéncia Respiratoria
no Servico de Urgéncia (Proposta de estudo)

Dados preliminares do estudo: “Monitorizacao da Frequéncia Respiratdria no Servico de
Urgéncia”

* Estudo teste: 24/10/2022 — 29/12/2022 (67 dias)

* N2 de episddios de urgéncia 23654

* Cerca de metade dos episddios era urgente (38,7%) ou muito urgente (13,8%);

* Distribuicao equilibrada entre sexos (Mulheres 54,8%)

* Foiregistada a FR em 5,6% dos episddios totais

* 14% dos doentes internados tinham a FR registada na Triagem



Density

Monitorizacao da Frequéncia Respiratoria
no Servico de Urgéncia (Proposta de estudo)

0.16 1
0.14 1
0.12 7
0.10 1
0.08 1
0.06
0.04 -
0.02 1

A
0.00

Histograma FR Vs Destino

Normal

15 20 25 30 35

Frequéncia Respiratoria (bpm)

Variavel
== ABANDOMNADO
- == ARS/CENTRO DE SAUDE
=== CONSULTA EXTERNA
= * DOMICILIO
= = SAIDA CONTRA PARCER MEDICO
——— INTERNAMENTO

Mean StDev N

19.09 5030 134 A FR registada na Triagem foi mais
18.72 4834 229 . . .
1804 4047 48 elevada nos doentes cujo destino foi o

1937 4667 697 .
19.79 2577 14 Internamento

2277 6374 189

Significado estatistico?
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