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Abstract

Introduction: The corona virus (2019-nCoV OR HCOV-19 
or CoV2), has emerged in China as the main cause of viral 
pneumonia (COVID-19, Coronavirus Disease-19). Aim: To 
provide evidence-based Physiotherapy and functionality in 
patients with adult and pediatric COVID-19. 

Methods: This is an integrative literature review using the 
MedLine / PubMed databases, library of Latin American 
and Caribbean Literature in Health Sciences (LILACS) and 
Physiotherapy Evidence Database (PEDRo). 

Results: Part of the patients with covid 19 show signs of 
respiratory deficiency with hypoxemia, with low severity in 
children. Impaired functionality is also expected. 

Conclusion: COVID-19 causes low pulmonary compliance 
and important changes in lung function with hypoxemia and 
cardiovascular repercussions. These changes lead to the need 
for Physiotherapy and the management of oxygen therapy 
and ventilatory support (invasive and non-invasive) for these 
patients.
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The coronavirus infection pneumonia epidemic 
broke out in late December 2019 in the city of Wuhan 
in China, and spread rapidly across the country and all 
the continents of the world. Discovered through entire 
genome sequencing, the pathogen was considered a new 
beta coronavirus genus, and the pathology was called a 
new coronavirus pneumonia, defined by the World Health 
Organization1-4.

Clinical conditions such as hypertension, 
respiratory, cardiovascular, and metabolic diseases seem 
to be important risk factors for the severity of covid-195. 
Age is also an important unmodifiable risk factor. Patients 
with a mean age of 47 years had a mortality rate of 3 to 5%, 
oxygen therapy was necessary in 42% of these patients, 
5% were admitted to the ICU, 2.3% underwent invasive 
mechanical ventilation (IMV), and of these, 1.4% died6,7.

The coronavirus responsible for COVID-19, may 
have repercussions that go beyond the involvement of the 
respiratory system, harming several systems, including 
the cardiovascular system8. COVID-19 can trigger 
decompensation of the cardiovascular system, especially 
in people with previous disorders, such as heart failure 
and coronary artery disease. In addition, studies indicate 
the occurrence of acute myocarditis and severe acute 
respiratory syndrome (SARS), which favors systolic 
dysfunction and myocardial infarction8,9.

Among the various professionals involved in the 
physical recovery of the patient with COVID-19, the 
physiotherapist stands out not for treating the disease but 
for preventing and rehabilitating respiratory deficiencies 
and the functional limitations of the daily life activity10.

COVID-19 is a disease that causes deficiency of 
respiratory tract structures, leading to impaired breathing 
functions11. Not only, depending on the clinical severity 
presented, there may be impaired respiratory muscle 
function and exercise tolerance. Limitations, which 
make it difficult to carry out basic activities that involve 
the ability to move, affecting even routine tasks such as 
walking and performing self transfers12.

As the Physiotherapist is in charge of the care 
process for these patients, there is a need to better 
understand the functional repercussions of COVID-19 in 
order to think about the best approach to the patient, thus, 

 INTRODUCTION
the objective of this work is to evaluate scientific evidence 
about Physiotherapy and functionality in patients with 
adult and pediatric COVID-19.

 
 METHODS

It is an integrative literature review using the 
MedLine/PubMed database, library of Latin American 
and Caribbean Literature in Health Sciences (LILACS) 
and Physiotherapy Evidence Database (PEDRo). The 
approach was through a methodology that provides the 
synthesis of knowledge and the incorporation of the 
applicability of results of significant studies in practice 
on the scientific evidence for the performance of 
Physiotherapy at COVID-19. The literature review was 
carried out in March and April of 2020.

Thus, this study investigates and presents the 
scientific evidence in Physiotherapy and functionality 
in COVID-19 that can guide Physiotherapists in their 
daily conduct with these respective patients with 
recommendations.

Search strategy
The electronic search was performed by well-

trained researchers with experience in the subject of the 
articles. The search was performed in March 2020 with 
the combination of the following terms: First combination: 
Covid 19 and coronavirus and coronavirus (COVID-19) 
infection. Second Combination: Physiotherapy and 
Covid 19 and coronavirus and coronavirus (COVID-19) 
infection. Third combination: Cardiac Involvement and 
coronavirus (COVID-19) infection. Fourth combination: 
Diagnosis and treatment and prevention and Covid 19 and 
coronavirus. From this search, articles were selected for 
full reading that met the inclusion criteria for this review.

Eligibility criteria
Published studies in English or Portuguese 

about COVID-19 and aspects related to Physiotherapy, 
mechanical ventilation, oxygen therapy and cardiac 
alterations were included. Reviews, meta-analyzes, 
editorials, original articles and Consensus were also 
included.

Authors summary 

Why was this study done?
In view of the pandemic that also affects Brazil, a large number of patients with COVID-19 may have an important Respiratory System 
Deficiency. The Physiotherapist is the professional who is at the forefront of the process of assessment, diagnosis and intervention of 
the respiratory function. For this reason, it is necessary to better understand the evolution and therapeutic process of these patients, 
in order to provide management with greater expertise and quality.

What did the researchers do and find?
We seek to gather information through an integrative bibliographic review, in several databases and guidelines of the World Health 
Organization on COVID-19, with a focus on respiratory, muscular function, and on the functionality of these patients. As the moment 
is still little known by COVID-19, in this material we highlight the current knowledge processes for the assessment, diagnosis and 
Physiotherapeutic interventions.

What do these findings mean?	
These findings confirm the dynamics, care and service provision for the professional Physiotherapist in a hospital and intensive care 
unit, for new practices that integrate the necessary advances in the quality of care, safety and prevention of patients with Respiratory 
Deficiency by COVID-19.
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 RESULTS
Despite the scarcity of studies, Table 1 shows the 

evidence found on the Deficiency of Respiratory Function 
in COVID-1913-25.

The recommendations in Physiotherapy for patients 
with Respiratory and Cardiac Disability by COVID-19 
follow in an appendix to this study. (Attachment 1)

Summary of data
The summary included the extraction of the 

following data: authors and year of publication of the 
evidence, instruments and/or assessment equipment, and 
effects of the Physiotherapeutic performance in patients 
with COVID-19, with a focus on functionality. Finally, 
the outcomes pertinent to the therapeutic intervention in 
COVID-19 in respiratory function were evaluated for the 
production of evidence.
Table 1: Evidence on Deficiency in Respiratory Function at COVID-19.

Author Type of study AIM Evidence

Bouadma et al. 202013 Review Review practical 
considerations and 
management strategy 
for intensivists.

COVID-19 may have several cardiovascular 
repercussions, making continuous monitoring and 
a multidisciplinary approach necessary in the care 
of this patient becoming necessary.

Xu et al. 202014 Case report To investigate 
the pathological 
characteristics of a 
coronavirus 2 (SARS-
CoV-2) patient by post-
mortem biopsies.

The presence of myocardial infiltration by 
interstitial mononuclear inflammatory cells at 
autopsy, demonstrating the direct impact of the 
coronavirus on the myocardium.

Cai et al. 202015 Case series To describe 2019 
coronavirus infection 
in 10 children from 
Wuhan.

Most children develop mild or symptom-free 
illnesses. In children with COVID-19, symptoms 
are generally less severe than adults and are 
mainly with cough, fever, pharyngeal erythema 
and more rare, diarrhea, fatigue, rhinorrhea, 
vomiting and nasal congestion.

Xia et al. 202011 Review To discuss the different 
characteristics of 
clinical, laboratory 
and chest computed 
tomography in adult 
pediatric patients 
with new coronavirus 
infection 2019 
(COVID-19).

COVID-19 is a disease that causes deficiency of 
respiratory tract structures, leading to impaired 
breathing functions.

Guanghai et al. 202012 Review To evaluate the effects 
of confinement at home 
on children during the 
COVID-19 outbreak.

The control of the infection spread leads to the 
restriction of participation, interfering in tasks, such 
as recreation and leisure activities.

Shen et al. 202016 Consensus Summarize current 
strategies for 
diagnosis, treatment 
and prevention of 
infection by 2019-nCoV 
in children.

The critical presentation of the children’s 
COVID-19 which is characterized by respiratory 
failure requiring ventilatory support.
Children with COVID-19 class 4 are suffering from 
Respiratory Deficiency due to severe pneumonia, 
presenting: tachypnea and dyspnea, in addition to 
the presence of hypoxemia.
The critical presentation of children’s COVID-19 
is characterized by respiratory failure requiring 
ventilatory support.

Respiratory care committee 
of Chinse Thoracic Society. 
202017

Consensus To recommend high-
risk treatments, based 
on current evidence 
and limited resources 
in some areas.

To prevent the spread of the virus, the use of a 
closed suction system is recommended.

van den Boom et al. 202018 Retrospective 
analysis

To determine the ideal 
range using real-world 
data.

About 41% of all patients hospitalized with 
COVID-19 use oxygen therapy in the course of 
their treatment, and this number rises to 70% 
among cases with very severe evolution.
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Continuation - Table 1: Evidence on Deficiency in Respiratory Function at COVID-19.
Author Type of study Aim Evidence

Alhazzani et al. 202019 Practical 
clinical guide

Guide the management 
of patients with Corona 
Virus and emergency 
unit. 
Recommend the 
practical action of 
Physiotherapy in 
the management of 
patients with COVID-19

Hypoxemia in acute conditions, SpO2 ≤ 92%, may 
favor dysfunction of organs and systems. 

The use of a high-flow nasal cannula should 
preferably be used with patients in beds with a 
negative pressure room using individual protective 
equipment.

Thomas et al. 202020 Guide clinical 
practice

Recommend the 
practical action of 
Physiotherapy in 
the management 
of patients with 
COVID-19.

Patients with increased need for oxygen are 
referred to Physiotherapy for airway clearance, 
especially in those with cough deficiency and use 
of protective equipment, and early optimization of 
care and ICU involvement is recommended.

Cheung et al. 202021 Practical 
clinical guide

Guide personnel safety 
during emergency 
airway management.

Procedures with Non-Invasive Ventilation (NIV) 
should be performed with personal protective 
equipment, such as professional mask PFF2 
(N95), goggles for protecting the eye mucosa, 
long-sleeved, fluid-resistant apron, clean gloves 
for protection and if possible in negative pressure 
room.

Meng. et al. 202022 Experience 
report

To report the 
experience during 
intubation and 
artificial ventilation in 
COVID-19.

COVID-19 shows that 14% of patients developed 
dyspnea, tachypnea, peripheral oxygen 
desaturation (Spo2) less than or equal to 93%, 
deficient oxygenation index with a Pao2 / Fio2 
ratio <300 mmHg in 48 hours.

Intubation and invasive mechanical ventilation 
may have been delayed in some patients, and this 
may have had a negative impact on mortality.

Murthy et al. 202023 Review To discuss issues 
related to regions 
where intensive care 
units are able to 
provide mechanical 
ventilation.

NIV can be used in places where access to 
invasive mechanical ventilation is limited or before 
patients have severe hypoxemic respiratory 
failure.

Wax & Christian 202024 Practical 
clinical guide

Summarize important 
considerations about 
patient screening, 
environmental 
controls, personal 
protective equipment, 
resuscitation measures, 
and planning for 
intensive care unit 
operations.

It is important to be aware of the physiological 
signs of asymptomatic hypoxemic patients - 
referred to as silent hypoxemia.

Brewster et al. 202025 Consensus Review airway 
management and 
tracheal intubation.

An occlusive face mask (well adjusted to the 
patient’s face) must be used, coupled to a mask 
valve bag (AMBÚ, or similar brand), connected to 
an oxygen source.

Caption: SARS-CoV-2: COVID 19 respiratory distress syndrome; nCoV: New COVID 19; SpO2: Peripheral oxygen 
saturation; Pao2 / Fio2: Ratio of arterial oxygen pressure and the inspired fraction of oxygen.
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 DISCUSSION
COVID-19 may have cardiovascular and 

myocardial repercussions13,14, retrospective multicenter 
study using a database from Jin Yin-tan Hospital and 
Tongji Hospital in China, showed that 33% of deaths were 
caused by the association of heart and respiratory failure, 
with 7% of deaths caused exclusively by myocardial 
injury25.

There is an indication for a closed suction system to 
perform bronchial hygiene therapy, as well as an occlusive 
face mask and in the pre-oxygenation of these hypoxemic 
patients19, as these protocols protect health professionals 
from contamination.

Exhaled air is known to increase virus dispersion 
and subsequently the risk of nosocomial infection26 

and spread of the virus12,16. Procedures that enhance the 
aerosolization and contamination of health professionals 
are not indicated, associated with the absence of a 
proven benefit in the treatment of refractory hypoxemic 
respiratory failure27. 

Opportunistic airborne transmission generally 
occurs during aerosol-generating health procedures such 
as patient coughing and contact with surfaces27, why 1716 
healthcare workers were infected with SARS-CoV-2 in a 
hospital in China28.

About 41% of all patients hospitalized with 
COVID-19 used oxygen therapy18. In the study 
performed during the SARS-COVID pandemic in 2002, 
administrative factors were identified for greater risk of an 
outbreak, including the O2 flow rate> 6L / min, considered 
as “high flow”. In this study, the adoption of high O2 rates 
increased the chances of providing a viral outbreak by 2.42 
times than the adoption of low flow. Thus, the adoption of 
high oxygen flows should be discouraged in the absence 
of the respiratory isolation bed29,30.

NIV procedures23 should be performed with 
personal protective equipment and in those patients 
who develop dyspnea, tachypnea and peripheral oxygen 
desaturation. NIV can be used in those places where 
access to invasive mechanical ventilation is possible. 
Studies recommend only the use of a helmet with a 
double limb circuit, as they can reduce the risk of airborne 
transmission21.

In children with COVID-19, symptoms12,15 are 
usually less severe.  COVID-19 is a disease that causes 
deficiency of respiratory tract structures11, in addition to 
thinking that the control of the spread of infection leads to 
the restriction of children’s participation.

Infant COVID-19 is characterized by respiratory 
failure requiring ventilatory support. Neonatal and pediatric 
physiotherapy plays a fundamental role in multidisciplinary 
care, acting in order to identify, elaborate and develop 
kinetic-functional diagnosis in cardiorespiratory disorders 
caused by viral infection, through anamnesis, physical 
evaluation and complementary exams. In addition to 
developing promotion, prevention, rehabilitation and 
recovery strategies for children with risk factors for the 
development of problems and determinants of the health-
disease process, at different levels of health care.

It is worth noting that patients who fail oxygen 
therapy, NIV, or have a direct indication for invasive 

mechanical ventilation, should be intubated quickly, 
as the need for intubation and IMV is common during 
this outbreak31. The need for intubation vary from 2,3% 
4%7,32,33, to 42% e 47%30,32, considering the studies 
available in the literature. With differing rates regarding 
the need for intubation, attention to the patient’s 
characteristics, specific care and a careful evaluation are 
essential at this time. Additionally, patients using invasive 
ventilation should be isolated in a single room12 and it is 
important to pay close attention to their handling with 
professional protection21.

Scientific studies from professional experiences 
in other places that struggle to treat patients with 
COVID-1934, it appears that due to the unsatisfactory 
results, high failure rate, higher risk of spreading the 
virus, and unavailability of the appropriate interface 
(helmet), in In most Brazilian intensive care units, NIV 
should be rethought and indicated with greater evaluative 
and diagnostic precision, and should not be a first-line 
ventilatory strategy, intended for patients with SARS 
/ COVID-19 and that can be extrapolated to the nasal 
cannula of high flow.

Patients with tachypnea (respiratory rate > 30 
ipm), hypoxemia, Spo2 less than 93% at room air and a 
Ratio of arterial oxygen pressure and the inspired fraction 
of oxygen <300 mmHg33, with progressive worsening of 
the clinical picture and with the prospect of continuing 
to worsen, and undergoing no clinical improvement at 
conventional oxygen therapy (face mask up to 5 liters or 
mask with reservoir, non-reinaline, up to 10 L/min)21,33,35,36, 
orotracheal intubation22 should be performed which must 
be performed with an occlusive face mask (well adjusted 
to the patient’s face) coupled to a mask valve bag24. 

The need to carefully assess the physiological signs 
for indication of orotracheal intubation in asymptomatic 
hypoxic patients, referred to as silent hypoxemia24, is 
emphasized, since the emergency intubation procedure 
poses a risk of cross infection37.

CNAF21 can be used in respiratory deficiency due 
to severe hypoxemia as long as it presents a potential 
response in oxygenation in the first 30 minutes of therapy. 
The use of CNAF should preferably be used with patients 
in beds with a negative pressure room, in order to reduce 
the potential for contamination with the formation of 
aerosol. It is worth mentioning the need for the health care 
team to use individual protective equipment during the 
application of this therapy. To date, the literature does not 
provide a basis to support the routine use of CNAF for the 
treatment of patients with COVID-1920,38.

Patients evaluated and prescribed for 
Physiotherapy21, must always promote Physiotherapeutic 
adaptations with the guidelines of the “Crisis Unit” and 
approved by the Directors of the Institutes that manage 
patients with COVID-19, in the specific professional 
environment of each hospital.

 CONCLUISION
COVID-19 causes low pulmonary compliance and 

important changes in lung function with hypoxemia and 
cardiovascular repercussions. These changes lead to the 
need for Physiotherapy and the management of oxygen 
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Resumo

Introdução: O corona vírus (2019-nCoV OU HCOV-19 ou CoV2), emergiu na China como a principal 
causa de pneumonia viral (COVID-19, Doença do Coronavírus 19). Objetivo: Avaliar evidências 
científicas sobre Fisioterapia e Funcionalidade em pacientes com COVID-19 adulto e pediátrico. 

Métodos: Trata-se de uma revisão de literatura do tipo integrativa utilizando a bases de dados do 
MedLine/PubMed, bioblioteca da Literatura Latino-Americana e do Caribe em Ciências da Saúde 
(LILACS) e Physiotherapy Evidence Database (PEDRo). 

Resultados: Os pacientes com COVID-19 apresentam sinais de deficiência respiratória com hipoxemia, 
com baixo impacto em crianças estas evoluem sem sintomas ou com quadro de baixa gravidade. além 
de observar impacto na restrição da participação. a fisioterapia atua na oxigenioterapia e ventilação 
dos pacientes. 

Conclusão: A COVID-19 causa alterações na função pulmonar com formação de deficiência respiratória 
hipoxêmica e de complacência, com repercussões cardiovasculares que leva a necessidade da 
fisioterapia no desfecho desta pandemia, seja por meio da oxigenioterapia e/ou do suporte ventilatório 
(invasivo e não-invasivo).

Palavras-chave: Fisioterapia, Classificação Internacional de Funcionalidade, Incapacidade e Saúde, 
hipóxia.
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Founded in 1998 in Fortaleza and having Dr. Vilalba Rita Colares Cruz Dourado as its 
first president, the Brazilian Physiotherapy Society (SBF) arose from the imperative will of 
a group of Brazilian Physiotherapists concerned with all the content of social, cultural and 
scientific demands of the profession .

SBF always in the forefront position SBF already in its embryonic phase debated 
themes such as Functional Kinesiological Diagnosis, Fee Reference, models of scientific 
development pertinent to the growth of Brazilian Physiotherapy, themes that would later 
become fundamental bases worldwide.

It is in this profile that the SBF has always raised two banners: clinical physiotherapy 
and full autonomy of the physiotherapist has supported all initiatives for the development 
of physiotherapy in Brazil. At this moment, as it could not be otherwise, we will propose 
in this paper a review based on evidence and recommendations from Physiotherapists 
specialized in the area of Respiratory Physiotherapy to propose recommendations on 
the Physiotherapist’s performance in a hospital in the respiratory deficiencies caused by 
COVID-19.

We emphasize that this document should not be considered imperative, and 
adaptations must be made to the regional realities of Brazil associated with the contribution 
of the experience of other countries, in order to standardize decision making with a focus on 
mitigating preventable and treatable Acute Respiratory Deficiency events.

Considering the complexity and fragility of the affected patients, we recommend, 
whenever possible, consult Physiotherapists with experience and specialized training in 
Physiotherapy in highly complex patients and Respiratory Physiotherapy.
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 PRESENTATION

For the complexity and dimension of COVID 19 in the world since December 2019 and 
for the great commitment of the Unified Health System (SUS) in facing this new challenge. 
We physiotherapists professionals have gathered in this example some recommendations 
for the assessment, diagnosis and care of patients with Disabilities and or Limitation by 
COVID 19.

The term Disability and or Limitation was used extensively in this recommendation, 
as it is the Physiotherapeutic Diagnosis with a focus on changing a patient’s function and 
activity respectively, based on the International Classification of Functionality, Disability and 
Health.

We incorporate and encourage the search for knowledge and evidence. This material 
contains science-based instruments for a better understanding of Brazilian and worldwide 
Physiotherapists in the construction of protocols and attention to the care of patients with 
COVID 19.

The pages of these recommendations were based on scientific evidence, expert 
opinion and peer-reviewed, in order to contribute in a simple way to the improvement of 
Physiotherapeutic care, mainly in its greatest aspect, which is the functional treatment of 
ventilation and oxygenation of patients.
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Evidences: The epidemic of pneumonia due to 
infection with the new coronavirus (COVID-19) broke out 
in late December 2019, Wuhan, Hubei Province, China 
and spread rapidly across Brazil and the world. Discovered 
through entire genome sequencing, the pathogen was 
considered a new beta coronavirus genus, and the 
pathology was named new coronavirus pneumonia by the 
World Health Organization1-4.

Evidences: Comorbidities and chronic diseases, 
such as hypertension, diabetes and other deficiencies in the 
respiratory, cardiovascular and metabolic systems, can be 

risk factors for severe acute respiratory syndrome (SARS-
CoV-2). The patients seem to have an average age of 47 
years, 5% of which require admission to the ICU, 2.3% are 
submitted to invasive mechanical pulmonary ventilation 
(VPMI), and mortality around 1.4%.6,7.

 PHYSIOTHERAPEUTIC EVALUATION
The evaluative aspects may be focused on the 

function changes caused by the clinical condition, so that, 
after this phase, provide the Physiotherapeutic Diagnosis 
as suggested in chart 1. 

Chart 1:  Main components for physiotherapeutic assessment and diagnosis in the context of COVID-19. 

Function Change Instrument \ Evaluation Physiotherapeutic Diagnosis
Reduction in tidal volume (Vt) Ventilometry - Vt RD by Pulmonary Vt reduction
Compliance Reduction Ventilometry * - CV

Mechanical Fan - Cst
RD due to reduced pulmonary 
compliance

Ventilation imbalance Ventilometry* - VM RD due to reduced pulmonary 
ventilation

Alveolar and interstitial collapses Image Examination - RT and TC 
Respiratory auscultation

RD due to pulmonary collapse

Gas exchange disorders Arterial blood gas analysis. 
PaO2 and PaCo2 
Pulse Oximetry * -
 SatO2

RD by reducing gas exchange

Reduction of Respiratory 
Muscle Strength

Manovacuometry* - FMI RD due to reduced respiratory 
muscle strength

Increased Airway Resistance Peak Flow* - PFE RD due to increased resistance 
of the proximal airway

Cough Disability Peak Flow* - PFT RD due to cough disability
Caption: RD: respiratory deficiency; Vt: Tidal Volume, CV: Vital Capacity, Cst: Static Compliance, MV: Minute Volume, RT: Chest 
X-ray, CT: Computed Tomography, PaO2: Arterial Pressure of Oxygen, PaCO2: Arterial Pressure of Carbon Gas, SatO2: Peripheral 
Saturation Oxygen, PFE: Peak Expiratory Flow, IMF: Inspiratory Muscle Strength, PFT: Peak Cough Flow.

Recommendation 1: Ventilometry. CV, Vt and 
VE. CV is a variable that assesses the capacity to distend 
the thoracopulmonary system39,40. Values below 65 ml / kg 
indicate respiratory deficiency and less than 10 -15 ml / kg 
indicates severe respiratory deficiency. Vt is approximately 
500ml or 7ml / kg of weight41,42.

Recommendation 2: Mechanical ventilator. 
Plateau pressure (Pplat) and Cst can be measured every 4 
hours, after any change in Vt and positive end-expiratory 
pressure (PEEP), in the controlled volume mode12. Being 
Cst: 70-80 mL / cmH2O

43 or 57-85 mL / cmH2O
44.

Recommendation 3: In RT the structure presents 
consolidation, ground-glass lesion with peripheral 

distribution and lower zone bilaterally45. CT shows 
ground-glass opacity, interlobular septal consolidation and 
thickening46.

Recommendation 4: Monitoring pulse oximetry 
and arterial blood gases. 

PaO2 \ FiO2 ratio, Oxygenation Index (IO) and 
SpO2 Saturation Index (IS) are preferred parameters for 
stratifying the severity of oxygenation in mechanically 
ventilated patients47.

IO= (FiO2 x Mean airway pressure x 100)/PaO2. IO 
≥ 4 and < 8 (DR mild hypoxemic),  IO ≥ 8  and < 16 (DR 
moderate hypoxemic), IO ≥ 16 (DR severe hypoxemic)47.

IS = (FiO2 x Mean airway pressure x 100) / SpO2. 
IS ≥ 5 and <7.5 (mild hypoxemic DR), IS ≥ 7.5 and <12.3 

Suggested citation: Silva CMS, Andrade AN, Nepomuceno B, Xavier DS, Lima E, Gonzales I, et al. Evidence-based 
Physiotherapy and Functionality in Adult and Pediatric patients with COVID-19. J Hum Growth  Dev. 2020; 30(1):148-155.               
DOI: http://doi.org/10.7322/jhgd.v30.10086

1. Physiotherapeutic Assessment and Diagnosis in Adult 
Patients with Respiratory Disabilities caused by COVID-19 
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3) The protection of the evaluation device to not be 

contaminated externally with droplets and aerosols.
4) Proper disinfection of the evaluation device after 

use with a suspected or confirmed patient of COVID-19.
5) Prefer using a mask for the evaluation and get it 

well adapted to the patient to avoid contamination.
Respiratory Physiotherapeutic interventions are 

potentially aerosol producers, therefore, Physiotherapists 
must promote the highest protection with personal 
protective equipment.

All assessment procedures must be discussed with 
the head of Physiotherapy for a more appropriate, safe and 
common-sense approach.

Recommendation 7: Step test. Evaluates 
cardiorespiratory and metabolic function during exercise 
to provide deficiency to exercise tolerance in addition to 
identifying the evolution of functionality and response to 
treatment54.

VO2máx ml.-1kg-1.min-1 = 0.2 x (stepping rhythm) 
+ 1.33 x 1.8 x (step height in meters) x (stepping rhythm) 
+ 3.554.

Recommendation 8: FSS - Functional Status Scale. 
This assessment of the activity of hospitalized patients 
created based on the contexts of Activities of Daily Living 
(ADL) and the ability to adapt behavior55. Total score is 
35, we recommend using the International Classification of 
Functionality qualifier to define the severity level.

(moderate hypoxemic DR), IS ≥ 12.3 (severe hypoxemic 
DR)47.

PF = PaO2 \ FiO2. Mild hypoxemic DR 200 mmHg 
<PaO2 / FiO2 ≤ 300, Moderate 100 mmHg <PaO2 / FiO2 
≤200 mmHg and severe PaO2 / FiO2 ≤ 100 mmHg and 
PEEP 5 with PEEP 5 cmH2O

48. 

ROX index: Success indicator for high flow oxygen 
therapy, ROX index ≥ 9.2 is a predictor of success for high 
flow oxygen therapy49. ROX <3.85 received endotracheal 
intubation for invasive mechanical ventilation50.

Recommendation 5: Manovacuometry. The 
assessment of inspiratory muscle strength. Equation for 
predicted values in MIP men (cmH2O) = 155.3 - 0.80 (age) 
and MIP women (cmH2O) = 110.4 - 0.49 (age)51.

Recommendation 6: Peak Flow. Instrument for 
assessing proximal airway resistance and as an outcome 
for cough function. In normal cough, 2.3 ± 0.5 L of air are 
expelled at a flow rate of 360 to 1,200 L / min,52  160 L / 
min is the minimum required in adult patients to achieve 
effective cough53.

(*) ATTENTION: All quantitative assessment 
instruments are essential for the best functional 
understanding and diagnosis of patients; however, the use 
of these instruments must respect:

1) Control of the spread of the virus - A dialogue 
with the hospital infection control service is suggested.

2) The use of a barrier and bacteriostatic filter 
between the mask or the mouthpiece and the evaluation 
device.
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Evidences: Epidemiological data showed a lower 
proportion of severe expression of COVID-19 in neonates 
and children, with rare cases of mortality. However, children 
with chronic lung diseases are the most likely to develop 
severe acute respiratory syndrome (SARS-CoV-2)56-58. The 
newest individual with COVID-19 was only 1 month old and 
the possibility of vertical transmission remains uncertain57-59. 

 PHYSIOTHERAPEUTIC EVALUATION
Recommendation 1: Evaluate the clinical and 

functional signs of COVID-19 Respiratory Deficiency: 
Temperature (common to fever), Cough (Common: Dry 
cough) and Respiratory rate with respiratory pattern (common 
to fatigue)60.

Recommendation 2: Investigate symptoms of 
Respiratory Deficiency due to upper airway infection: nasal 
congestion and runny nose60.

Recommendation 3: Investigate symptoms of 
Gastrointestinal Deficiency (uncommon), of which: nausea, 
vomiting, abdominal pain and diarrhea60.

Recommendation 4: Laboratory tests should be 
evaluated. Normal or reduced white blood cell count, elevated 
liver and muscle enzyme changes; high level of C-reactive 
protein, reduction of lymphocytes in the blood and smears in 
the throat, sputum, lower respiratory tract, secretions, feces 
and blood, etc. Positive for COVID-19 nucleic acids.

Recommendation 5: Evaluate the pulmonary 
structure by means of an image, as these patients may 
present images with a ground-glass pattern and pulmonary 
consolidation (severe and critical cases)16. 

Evidences: Children with any of the symptoms listed 
below are considered a warning sign for hospitalization16,61,62,63:

- respiratory rate> 50 times / min for 2-12 months; > 
40 times / min for 1-5 years; > 30 times / min in patients over 
5 years (rule out the effects of fever and crying); 

·	 persistent high fever for 3-5 days; 
·	 lethargy or changes in the level of consciousness;
·	 hepatic cardiac enzymes, altered lactate;
·	 metabolic acidosis without a definite cause; chest 

image examination indicating infiltration, pleural effusion or 
rapid progression;

·	 extrapulmonary complications;
·	 infection associated with other viruses and / or 

bacteria. 
Recommendation 6: If is suspected a COVID-19 

contamination , both the child and his companion should 
receive a face mask and be placed in a separate area64. 

Observation: The use of PPE must be mandatory for 
the team (mask, glove, protective glasses, cape), in addition 
to washing hands or using alcohol gel. Stethoscopes and 
thermometers should not be shared between patients.

 PHYSIOTHERAPEUTIC DIAGNOSIS
Recommendation 1: For the diagnosis, the 

professional must pay attention to the following markers:
-	 Respiratory frequency (consider severe respiratory 

deficiency) - disregard effects produced by fever and crying:
·	 50 ipm for 2-12 months; 
·	 40 ipm for 1-5 years old; 
·	 30 ipm for patients over 5 years.
·	 Peripheral oxygen saturation - (SpO2): between 

92% to 97% - values below indicate hypoxia-like respiratory 
deficiency;

-	 Static and dynamic compliance, airway resistance - 
(indicate respiratory deficiency due to reduced compliance or 
impaired airway hygiene, respectively):

·	 RN: 5 ml/cm H2O ;
·	 1 year old: 15 ml/cm H2O; 
·	 7 years old: 50 ml/cm H2O;
·	 Dynamic compliance: 10-20% less than static.
·	 Inspiratory and expiratory tidal volume - (Vt): 6 to 

8ml / kg - values below indicate respiratory deficiency due to 
Vt reduction);

- Arterial blood gases: evaluation of PaO2 and PaCO2 
(changes result in respiratory deficiency due to changes in 
gas exchange).

-	 Chest radiography and tomography (associate with 
pulmonary auscultation): respiratory failure due to alveolar 
collapse.

-	 Cough: It is not a parameter applicable to the entire 
population due to the wide variation in age and development 
of the respiratory muscular system, with greater assessable 
evidence of the inability to cough in neonates.

-	 Peak Flow: it is effort-dependent and therefore 
requires patient collaboration - not applicable to the entire 
population.

 FINAL CONSIDERATIONS
There is a limitation of more accurate data on the 

pathophysiology of COVID-19 in children and neonates and 
researchers around the world are trying to understand the 
reasons that lead to relatively lower infection rates forthis 
population, when compared to adult individuals.

Another important aspect to consider is that the 
variability of weight and age for this population limits the 
standardization of assessment, so the age of each patient 
must be respected and adjustments must be made for each 
age group.

Younger children who cannot wear masks and more 
specific isolation measures must be taken. It should be 
discussed with the team of the Hospital Infection Control 
Commission (CCIH).

The physiotherapist professional must be equipped 
with PPE’s suitable for the evaluation of the child and, on 
average, their performance can produce the spread of droplets 
and aerosols, and therefore must also provide the companion, 
when necessary, with appropriate PPE during the process.

The evaluation of the specialist is  essential,  since, 
through the respiratory functional diagnosis, the anticipation 
of care and early rehabilitation can lead to more favorable 
outcomes for this population.

Open acess
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Evidences: The coronavirus responsible for 
COVID-19 can have repercussions that go beyond lung 
involvement, damaging several systems, including the 
cardiovascular system65. COVID-19 can get the heart 
function decompensated, especially in those with previous 
impairments, such as heart failure and coronary artery 
disease. In addition, studies indicate the occurrence of 
acute myocarditis and severe acute respiratory syndrome 
(SARS-CoV-2), which favors systolic dysfunction and 
myocardial infarction9,65.

Evidences: In a retrospective multicenter study, 
33% of deaths from COVID-19 showed a joint association 
between heart failure and respiratory failure, with 7% of 
deaths being precipitated by isolated myocardial injury26. 
In this same study, the presence of myocardial infiltration 
by interstitial mononuclear inflammatory cells was 
observed at autopsy, demonstrating the direct impact of 
the coronavirus on the myocardium14.

Evidences: In its severe presentation, COVID-19 
can present several cardiovascular repercussions, making 
continuous monitoring and a multidisciplinary approach 
necessary in the care of this patient13. It is known that 
the integrity of aerobic physical performance is also 
associated with the integrity of the cardiovascular system. 
In addition, the physical weakness and the consequent 
disuse of the peripheral musculature means that the 
survivors of COVID-19 may present some impairment in 
physical performance. However, there is still no scientific 
data to support this scenario in COVID-19.

Recommendation 1: Among the various 
professionals involved in the physical recovery of patients 
with COVID-19, the role of the physiotherapist stands 
out, not for treating the disease but for preventing and 
rehabilitating the deficiencies and functional limitations 
caused by it66.

Recommendation 2: The physiotherapist must 
follow the main global recommendations for physical 
exercise in heart failure, from the perspective of the 
impacts caused by COVID-19 / SARS-CoV-2.

Recommendation 3: Physical exercise is 
contraindicated in cardiac deficiencies caused by 
myocarditis, myocardial infarction (before 24 to 48 hours), 
acute systemic infection, dyspnoea at rest, hypotension 
and severe complex ventricular arrhythmias67. In these 
cases, continuous respiratory monitoring and bed rest 
with an elevated headboard, passive mobilizations and 
biomechanical positioning in the bed with controlled 
energy expenditure are recommended67,68. 

3. Recommendations for Physiotherapeutic Management 
in Patients with Metabolic and Heart Disabilities caused by 
COVID-19 

Recommendation 4: Before starting treatment, the 
physiotherapist must observe the reduction in serum levels 
of biochemical markers of cardiac injury such as CK-MB, 
myoglobin and troponins; in addition to certifying the 
absence of precordialgia and infra / supra unevenness of 
ST follow-up on the electrocardiogram69.

It should also be noted whether there are signs of 
improvement in the thickness of the cardiac wall and in the 
ejection fraction seen on transthoracic echocardiography, 
especially in cases of acute myocarditis68,67,70, as a form of 
cardiac functional evolution under the conditions described 
in recommendation26. The stability of the cardiovascular 
condition and beginning of exercises should always be 
discussed with the multiprofessional team.

Recommendation 5: The physiotherapist must 
pay attention to safety criteria70 to be observed before 
performing physical exercises on the critical patient. 
It is essential to observe the signs and symptoms of 
intolerance to effort by the physiotherapist and the patient, 
observation of the security and mobilization instruments 
is recommended71.

Recommendation 6: When performing exercises 
in patients with heart failure secondary to COVID-19, 
attention should be paid to the Frequency, Intensity, 
Type (or modality), Time (or duration) - Volume and 
Progression (FITT-VP) of the American College of Sports 
Medicine (ACMS), for post- infarction patients72.

Recommendation 7: The FREQUENCY of 
mobilization can be between 2 to 4 times a day for the first 
3 days of hospitalization, with INTENSITY guided by the 
BORG effort subjective perception scale, not exceeding 
13 (in the 6 to 20 scale) and the frequency heart rate, 
which should not exceed 20 beats per minute in relation 
to rest. Another important criterion to be considered is 
the use of exercises that require energy expenditure < 
3 MET´s72. The exercise time can vary between 3 to 5 
minutes, progressing according to tolerability; in TYPE, 
bed exercises that should evolve to walk according to the 
individuality of each patient. PROGRESSION must be 
performed when the duration reaches 10 to 15 minutes, 
as recommended by the heart rate and always taking into 
account the subjective perception of effort72.

Recommendation 8: As there are no studies 
available on rehabilitation in individuals with COVID-19, 
we suggest taking into account the routine and consistent 
protocols reported in the literature.

Open acess
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4. Recommendations for Physiotherapeutic Management in 
Patients with Respiratory Disabilities caused by COVID-19

Open acess
Evidences: Patients with suspected or confirmed 

COVID-19 may have exudative consolidation, mucous 
hypersecretion and / or difficulty in clearing secretions20, 
and also present:

·	 Wet voice/wet speech20;
·	 SpO2 <90% with supplemental oxygen therapy at 

5l / min20.

Recommendation 1: Secretion Removal 
Techniques (TRM) can be performed to ensure hygienic 
conditions and prevent contagion, and compliance with 
individual protection rules is essential20.

Recommendation 2:  Directed cough20,73 should be 
performed in an isolated room with negative pressure, if 
the service does not have this isolation, a surgical marker 
should be used. The aim is to prevent secretion build-up 
and reduce ventilatory discomfort20,73.

Recommendation 3: Oscillating Positive Expiratory 
Pressure20 can be used in cooperative patients, with availability of 
the service and understanding of the tool by the patien73. The aim is 
to facilitate the removal of secretion and unblock the airways74,75.

Note: Most of the patients affected with COVID-19 
do not have a productive cough or radiological alteration 
and have the ability to expectorate without assistance20.

 EARLY MOBILIZATION
Evidences: In the ICU, severe muscle weakness is 

independently associated with prolonged mechanical ventilation, 
increased ICU stay, hospital stay and increased mortality76, with 
consequent decrease in quality of life and increase in mortality 
within 1 year after discharge from the ICU77. One of the 

factors favorable to the implementation of a systematic physical 
therapy intervention in patients with COVID -19, lies in the fact 
that intensive management, including prolonged mechanical 
ventilation, sedation and use of neuromuscular blockers, will 
significantly increase the risk of developing acquired muscle 
weakness in the ICU.

Recommendation 4: Exercises, mobilization and 
interventions for patients with Muscular Disabilities associated 
with COVID-19, in order to enable a functional return to the 
home. Therefore, it is essential to anticipate early physical 
therapy after the acute phase for rapid functional recovery76. 

Recommendation 5: The physiotherapist should 
consider the complexity of the condition and understand that with 
the appearance of generalized muscle weakness, functionality 
will certainly be compromised depending on the greater or lesser 
degree of this condition, which should be measured quantitatively 
using recognized and validated assessment methods.

Recommendation 6: Muscle strength assessed 
according to the Medical Research Council (MRC)78 criteria 
(table 2) a total score below 48/60 designates FAUTI or 
significant weakness, and a total MRC score below 36/48 
indicates severe weakness (table 3)79. 

Recommendation 7:  Dynamometry measures 
isometric muscle strength and can be used as a quick 
diagnostic test. The cut-off scores are: less than 11kg (IQR 
10 - 40) in men and less than 7kg (IQR zero to 7.3) in 
women, which were considered indicative of ICUAW80.

The evaluation by the MRC scale and dynamometry 
are indicated for the conscious, cooperative and motivated 
patient81.

Table 2: Medical Research Council escore.

Evaluated movements Degree of muscular strength
Shoulder adbuction 0 - no visible contraction
Elbow flexion 1 - visible contraction without movement
Wrist extension 2 - active movement without gravity
Hip flexion 3 -  active movement against gravity
Knee extension 4 - active movement against gravity and resistance
Ankle dorsiflexion 5- normal strength
Source: De Jomghe, et al. 200578.

Table 3: Score values obtained by MRC and handgrip dynamometry

MRC < 48 Peripheral muscle weakness
MRC < 36 Severe peripheral muscle weakness
MRC < 27 Indication of failure in decannulation

Dinamometria < 11Kgf Peripheral muscle weakness in men
Dinamometria < 7Kgf Peripheral muscle weakness in women

Source: Adapted from Hermans G, et al. 201279.
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Evidences: Functional assessment is the basic 

and first element of any Physiotherapy program aimed at 
optimizing therapeutic interventions81. Currently we have 
several scales that quantify and qualify the functional 
status, it is imperative to respect the specificity of each 
unit.

·	 Physical Function in Intensive care Test scored 
(PFIT-s); 

·	 Functional Status Score for the ICU (FSS-ICU);
·	 Surgical Intensive Care Unit Optimal 

Mobilization Score (SOMS);
·	 Chelsea Critical Care Physical Assessment Tool 

(CPAx);
·	 Intensive Care Unit Mobility Scale (IMS);
·	 Perme Intensive Care Unit Mobility Score 

(Perme Score);
·	 Manchester Mobility Scale (MMS).

Recommendation 8: Avoid using more generic 
scales that do not meet the specificities of the patient 
admitted to the ICU with Functional Disability.

Recommendation 9: Transfer sitting to standing. 
With the patient in the armchair, the need for help by one 
or two people is evaluated for him to stand up, the scores 
are from 0 to 3 (where 0 = does not perform the task even 
with the help of two people and 3 = performs the task). 
task without help).

Recommendation 10: Walking cadence. 
Maximum number of steps possible without time limit. 
The cadence values are evaluated from 0 to 3 (0 = no steps 
and 3 = over 80 steps / min).

Recommendation 11: Strength of knee extensors 
and shoulder flexors. In this stage, the Oxford scale is used 
to measure the degree of strength that goes from 0 to 5 
(with 0 = no strength and 5 = normal muscle strength).

Recommendation 12: AAfter the evaluation, 
these values are added and there is a score of 0 to 12 or 0 
to 10 (on the modified scale), where the lower the scores, 
the less function the patient has, or the more dependent 

he is and how much the greater the value of these scores, 
the greater the degree of functionality or independence 
we recommend using the international classification of 
functionality qualifier82 to define the severity level.W

Recommendation 13: All safety criteria and 
clinical status of the patient must be observed and the 
hemodynamic and respiratory organic reserves must 
be calculated before the prescription of the therapeutic 
intervention.

Recommendation 14: Use of FITT-VP as a 
reference for physical activity.

·	 F - Frequency in times per day, per week.
·	 I - Intensity between mild, moderate or severe 

activity, depending on some indicators, such as respiratory 
rate, heart rate and perceived effort.

·	 T - Duration time, as well as rest time between 
sets.

·	 T - Type or modality chosen: aerobic, muscular 
endurance, muscular strength or exclusively functional 
exercises.

·	 V - Volume: number of sessions or repetitions, 
intensity, type of exercise and time of rest between sets 
(total caloric expenditure in a given time).

·	 P - Progression, optimizing, in this way ,the gains 
obtained.

Recommendation 15: We recommend the use of 
Denehy83 protocol (table 4). This protocol is based on the 
PFIT scale, serving as a basis for the prescription of the 
Physiotherapy session.

Note: The use of this series of exercises scaled 
according to the patient’s capacity can be used in any 
hospital environment. The formal indication is that the 
progression of this activity or protocol mentioned above 
reaches up to 60 minutes of execution, based on the 
criteria of FITT-VP. The therapeutic objective should 
always include the individual’s functionality considering 
the DNPMN (functional neuropsychomotor development) 
in our therapy.

1-3 series of 70% of the maximum stationary walking time with the cadence found during the PFIT scale 
evaluation;
2- it is not possible to remain in stationary gait, request training to sit and stand until 15 minutes of therapy 
are obtained
3 - In the impossibility of accomplishing the two previous tasks, shoulder flexion exercises were performed 
until 15 minutes were obtained.
Source: PFIT scale - Adapted from Denehy and cols (2013)83.

Tabela 4: Denehy83 protocol for functional training.
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Table 5: Sequence of progression of activities for mobilization.

Decubitus change and functional positioning
Passive mobilization

Active-assisted and active exercises
Bed cycling

Sit on the edge of the bed
Orthostatism
Static walk

Transfer from bed to armchair
Walk

Source: Adapted from Franca e cols, 201284.

Recommendation 16: Perform progressive 
activities (table 5) and aiming at functionality. Representing 
the main functional activities based on the DNPMN and 
which should be included in any protocol adopted for 
early mobilization in patients with COVID-19.
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5. Recommendations for Physiotherapeutic Management in 
Pediatric Patients with Respiratory Disabilities caused by 
COVID-19

Open acess
Evidences: In children with COVID-19, symptoms 

are generally less severe than adults and are mainly with 
cough, fever, pharyngeal erythema and more rare, diarrhea, 
fatigue, rhinorrhea, vomiting and nasal congestion85.

Evidences: Few cases have been reported of 
babies confirmed with COVID-19 and have experienced 
mild illness16.

Evidences: 5%  of  children  develop  severe   
and critical symptoms that require hospitalization and 
intensive care11,33,86,87.

Evidences: Children are classified as severe 
pneumonia when they have:

·	 Increased respiratory rate: ≥ 70 i.p.m. (<1 year) 
and ≥ 50 i.p.m. (≥ 1 year) (after discarding the effects of 
fever and crying);

·	 Drop in Oxygen Saturation <92%;
·	 Increased ventilatory work with cyanosis and 

intermittent apnea;
·	 Disorders of consciousness: drowsiness, coma;
·	 Refusal of food or feeding difficulties, with signs 

of dehydration16. 

Note: Respiratory failure that requires mechanical 
ventilation; shock; and / or failure of other organs fall into 
the Critical Cases class16.

Recommendation 1: The physiotherapist 
must act in order to identify, elaborate and develop a 
physiotherapeutic diagnosis in the deficiencies of the 
cardiorespiratory and musculoskeletal system caused by 
viral infection, through anamnesis, physical evaluation 
and complementary exams.

 POSSIBLE REPERCUSSIONS OF COVID-19 
IN PEDIATRICS, FROM THE PERSPECTIVE OF 
CIF MULTIFACTORIAL CONTEXT·	

·	 COVID-19 is a disease that causes deficiency of 
respiratory tract structures, leading to impaired breathing 
functions11, such as respiratory rate, respiratory rate and 
depth of breathing.

·	 Not only, depending on the clinical severity 
presented, there may be impaired respiratory muscle 
function and exercise tolerance.

·	 Limitations, which make it difficult to carry out 
basic activities that involve the ability to move, affecting 
even routine tasks such as walking and performing self 
transfers.

·	 The control of the spread of infection leads to the 
restriction of participation, interfering with tasks such as 
recreation and leisure activities12. 

Figure 1 shows some possible repercussions of 
COVID-19 in pediatrics, from the perspective of the ICF 
multifactorial context:

Figure 1: Possible repercussions of COVID-19 in pediatrics, from the perspective of the multifactorial context of the International 
Classification of Functionality, Disability and Health (CIF)82. 

Flowchart: prepared by the authors based on the reference. CIF: International Classification of Functionality, Disability and Health. São 
Paulo: Edusp; 200382.
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 COVID-19 INFECTION PREVENTION 

STRATEGIES
Evidences: Children with COVID-19, even if 

asymptomatic, must remain in social isolation, an essential 
measure to prevent the spread of the virus88.

Recommendation 2: To prevent and control  
the spread of COVID-19, the following measures are 
recommended: wash your hands frequently with soap 
and water for at least 20 seconds; if there is no soap and 
water, use a hand sanitizer (which is 60% or more alcohol-
based); keep children away from other sick people or keep 
them at home if they are sick; teach children to cough and 
sneeze on a tissue (make sure to throw it away after each 
use) or teach to cough and sneeze on the arm or elbow, 
not the hands; clean and disinfect the house as usual, 
using regular household sprays or cleaning cloths; avoid 
touching the face; teaching children to do the same; face 
masks only for people with COVID-19 symptoms, not for 
healthy people88.

 PHYSIOTHERAPEUTIC TREATMENT IN 
MUSCULOSKELETAL SYSTEM DEFICIENCIES 
CAUSED BY COVID-19

Evidences: Immobilization can lead to respiratory 
deficiencies such as hypoventilation and cardiorespiratory 
deconditioning89. 

Recommendation 3: Exercise and early 
mobilization are part of the Society of Critical Care 
Medicine Bundle, which aims to improve the quality of 
care provided to critically ill patients90.

Evidences: Early mobilization can reduce the time 
of mechanical ventilation and hospitalization89.

Recommendation4: Kinesiotherapy physiotherapy 
can be performed by virtual reality, promoting playful and 
attractive exercise for children, as long as attention is paid 
to the dissemination prevention measures87,88.

Recommendation 5: Progressive mobilization 
protocols can be adopted, based on conducts that 
encourage the maintenance of functionality89.

  PHYSIOTHERAPEUTIC TREATMENT OF THE 
IMPAIRED RESPIRATORY SYSTEM CAUSED 
BY COVID-19
Secretion Removal Therapy

Evidences: According to the clinical classification 
for pediatric COVID-19, children with upper airway 
infection have nasal congestion16.

Recommendation 6: In conditions of nasal 
congestion and upper airway obstruction, secretion removal 
techniques (TRM) should be applied. Attention should be 
paid to the specific indications and contraindications, to 
the different ways of performing the techniques according 
to the age group91,92 and the use of PPE.

Evidences: Children affected by Respiratory Deficiency 
may have low levels of oxygenation, in this sense the 
continuous monitoring of peripheral oxygen saturation 
(SpO2) as a severity marker in this population is essential 
for the indication and administration of supplemental 
O2

34,96.

 OXYGEN THERAPY AND NON-INVASIVE 
PULMONARY MECHANICAL VENTILATION

Recommendation 7: Retrograde rhinopharyngeal 
clearance (DRR) can be used to remove upper airway 
secretion.

Evidences: Children with COVID-19 with Severe 
Pneumonia (class 4) are suffering from Respiratory 
Deficiency, have hypoxemia and other symptoms16.

Recommendation 8: For class 4, TEM which 
require less energy expenditure, priority should be given 
to this, the use of the Thoracoabdominal Rebalancing 
(RTA) method seems to be advantageous91.

Evidences: The critical presentation (class 5) of 
the children’s COVID-19 is characterized by respiratory 
failure with the need for ventilatory support16.

Recommendation 9: In critical conditions it is 
advisable to opt for secretion mobilization techniques that 
do not require the disconnection of the artificial airway, 
such as techniques for increasing tidal volume without 
disconnecting the ventilator, avoiding the release of 
aerosols and depressurizing the system.

Recommendation 10: To prevent the spread of 
the virus, the use of a closed suction system is indicated93, 
and this procedure should only be chosen to increase 
exergaming94 and virtual reality, promoting playful and 
attractive exercise for children, as long as attention is paid 
to measures to prevent dissemination87,88.

Evidences: It is important to highlight that most 
physical therapy interventions, especially with regard to 
MRI, have the potential to form aerosols24 and risk of  
contamination at work.

Recommendation 11: The choice of TRM must be 
evaluated on the real need for application, the procedures 
must be carried out with the appropriate personal 
protective equipment, and preferably in an environment 
with negative pressure  respiratory  isolation  (IRPN)24,93. 
If the environment does not  have  IRPN, TRM  should 
be performed with a closed door with the least possible 
circulation of professionals24.

Evidences: It is  known  that  the  newborn,  under 
physiological conditions,  has  predominantly  nasal 
breathing95. Obstructions in the upper airways  cause rapid 
and progressive respiratory discomfort, manifesting with 
nose wing beats (BAN), chest  runs  and chest retractions 
that increase energy demand.
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Table 6: Overview for indicating supplemental oxygen.

PaO2 Oxygen therapy
> 75 mmHg Nasal catheter up to 5 L/min
63 mmHg and 75 mmHg Reservoir mask a 10 L/min
< 63 mmHg Consider orotracheal intubation with medical staff

Figure 2: Illustrative panel to recognize the main signs of respiratory distress indicative of the need for 
endotracheal intubation, and parameters of protective ventilatory adjustments.

Source: Flowchart prepared by the authors based on the references: Pediatric Acute Lung Injury Consensus Conference Group. Pediatric 
acute respiratory distress syndrome: consensus recommendations from the Pediatric Acute Lung Injury Consensus Conference[J]. 
Pediatr Crit Care Med, 2015, 16(5): 428-439. Marraro GA, Spada C. Consideration of the Respiratory Support Strategy of Severe Acute 
Respiratory Failure Caused by SARS-CoV-2 Infection in Children. Zhongguo Dang Dai Er Ke Za Zhi. 2020 Mar;22(3):183-194.

Evidences: Noninvasive mechanical pulmonary 
ventilation (NPMVP) is a resource frequently used in cases 
of hypoxemia and / or hypercapnia, and the subgroup of 
patients that seems to benefit most from NIPVM is that in 
which the PaO2 / FiO2 ratio (ratio between partial pressure 
of arterial blood oxygen and inspired oxygen fraction) is 
greater than 200 mmHg98.

Recommendation 14: VPMNI can be applied to 
normalize breathing and reduces the need for intubation, 
but it also significantly reduces the need for high doses of 
oxygen to achieve a normal level of oxygenation97,98.

Note: In order for VPMNI to be performed on 
children with COVID-19, it is necessary to guarantee the 
sealing of the interface during its application to avoid 
spraying the virus.

 INVASIVE MECHANICAL PULMONARY 
VENTILATION

Figure 2 shows signs for the recognition of 
respiratory distress that are some of the indicators of the 
need for endotracheal intubation and invasive mechanical 
pulmonary ventilation (VPMI) for children with severe 
acute respiratory syndrome (SARS-CoV-2), as well as a 
suggestion for adjustments initial ventilation.

Recommendation 12: SpO2 should be maintained ≥ 90% 
in pediatric patients with Respiratory Deficiency due to 
previous Lung Diseases and ≥ 94% for those who do not 
have it.

Recommendation 13: The administration of supplemental 
oxygen should be offered preferably by a low- flow O2 
catheter or low-flow mask with a reservoir when the child 
shows signs of respiratory distress and a drop in arterial O2 
pressure (PaO2)

30,97. (Table 6)
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 THERAPEUTIC POSITIONING

Evidences: The prone position reduces the 
number of areas with Respiratory Deficiency due to 
Pulmonary Collapse in the  dependent  lung,  promoting 
a homogenization of the pleural pressure gradient. This 
position can reduce the risk of barotrauma related to the 
need to apply manual recruitment maneuvers or increase 
the tidal volume to improve ventilation100.

Recommendation 15: It is suggested that children 
be positioned no more than 1-2 hours, three or four times 
a day since the start of VPMI. While the 12-hour duration 
of the prone position is suggested for the consolidated 
dependent lung areas of the patient treated for several days 
with invasive ventilatory support97.

Evidences: This intervention, according to the 
Pediatric Acute Lung Injury Consensus Conference 
(PALLIC), should not be used routinely, in all children 
with Respiratory Deficiency due to ARDS99. Thus, the 
prone position is perhaps a method of choice most suitable 
for the most serious cases of children with SARS-Cov-2. 

 VENTILATORY WEANING IN CHILDREN 
WITH SARS-COV-2

Evidences: When consulting the main literary 
databases (PUBMED, PEdro, SciELO...), the authors 
found no evidence about specific procedures and protocols 
for the weaning of children and babies with SARS-CoV-2.

Recommendation 16: Extubation should be 
brought forward as soon as the patient returns to a stable 
state and the initial resolution of Respiratory Deficiency 
due to Lung Disease, to avoid the deleterious effects of 
IMPV97.

Recommendation 17: If there is any doubt about 
the success of ventilatory weaning, it is suggested to keep 
the infant intubated to avoid the risk of reintubation.

Recommendation 18: Ventilatory weaning 
protocols should be strengthened, and include:

·	 Definition of weaning criteria;
·	 Reduction of ventilatory, sedative and control 

parameters;
·	 Interventions that favor weaning and extubation;
·	 Use of predictive indexes of weaning, including 

mechanics and lung volume according to the age group.
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6. Oxygen therapy in Adults with Respiratory Disabilities due 
to COVID-19

Open acess
Evidences: The use of oxygen therapy is an 

independent factor for increasing the chance of coronavirus 
spread101. 

Recommendation 1: Aerosol-generating 
procedures should be avoided whenever possible, given 
the risk of contamination of the environment and staff.

Evidences: Hypoxemia is a frequent sign in patients 
with symptomatic symptoms102. In a recent Chinese study, 
two scores related to SpO2 and supplemental oxygen were 
proposed, reinforcing the importance of these data in 
patients with COVID-19103.

Recommendation 2: Patient on spontaneous 
ventilation with or without supplemental O2, isolated 
analysis of arterial oxygen pressure (PaO2), demands that 
the reference value be corrected for age. Corrected PaO2 
= 109 (age x 0.43)104 with suggested use for this specific 
population102.

Evidences: In VPM, monitoring the PaO2 / FiO2 
ratio is a usual severity marker105. In conditions where 
the PaO2 marker is not available, it is possible to use the 
SpO2 / FiO2 marker instead, with a cutoff ≤ 315, to suggest 
Respiratory Deficiency due to ARDS2.

Recommendation 3: All hospital units that assist 
the patient with COVID-19 must be equipped with at least 
pulse oximetry. As well as, disposable oxygen therapy 
systems must be available, such as: nasal cannula, nasal 
catheters, simple face mask and mask with reservoir bag.

Evidences: About 41% of all patients hospitalized 
with COVID-19 use oxygen therapy in the course of their 
treatment, this number rises to 70% among cases with 
very severe evolution18. In the SARS-COVID pandemic 
in 2002, O2 flow rates> 6L / min was a marker of increased 
outbreak risk. Adoption of high O2 rates increased the 
chance of a viral outbreak by 2.42 times compared to low 
flow adoption21,30.

Recommendation 4: The adoption of high 
oxygen flows should be discouraged in the absence of the 
respiratory isolation bed21,30.

Evidences: Hypoxemia in acute conditions, SpO2 
≤92%, may favor the dysfunction of organs and systems19. 
The excess supplemental oxygen causes complications 
such as respiratory system deficiency due to pulmonary 
absorption collapse and inflammatory cytokine production.

Recommendation 5: In patients with COVID-19, 
we suggest that supplemental oxygen be offered if SpO2 
is less than ≤ 92%. On the other hand, we advise against 
patients with acute hypoxemic respiratory failure being 
treated with oxygen support for SpO2> 96%. The reasoning 
applies to the various O2 delivery devices.

Recommendation 6: The high flow nasal catheter 
(CNAF) can be used in severe hypoxemic insufficiency as 
long as it presents a potential response in oxygenation in 
the first 30 minutes of therapy30. Should limit the CNAF 
flow rate to levels not exceeding 30L / min to reduce the 
potential for viral transmission20. 

Recommendation 7: The use of CNAF should 
preferably be used with patients in beds with a negative 
pressure room and with the use of individual protective 
equipment19,20.

Evidences: To date, the literature does not provide 
a basis to support the routine use of CNAF for the treatment 
of patients with COVID-19. The potential risk of aerosol 
dispersion is not practicable in the current state of the art.

Recommendation 8: Adults in emergency 
conditions such as: severe hypoventilation or respiratory 
arrest; severe dyspnoea; central cyanosis; circulatory 
shock; coma; convulsions. They must receive maneuvers 
to release the airways and oxygen therapy, start flow with 
oxygen at 5 L / min and titrate flow rates to reach the target 
SpO2 93%, during resuscitation. For children the target 
SpO2 is ≥94% during such procedure102.

Recommendation 9: The use of the mask-balloon 
resuscitator must have oxygen therapy guided by a SpO2 
target ≥94%, with a flow rate starting at 5L / min, with 
rational titration aiming at providing adequate oxygenation 
of the patient, as well as minimizing the formation of 
aerosol during emergency procedures.
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Evidences: Non-invasive positive pressure 
ventilation (NIPPV) can I increase contamination 
of healthcare workers106, even when applied by 
helmet(Helmet)107 with double branch circuit, filters and 
good sealing at   the neck-helmet interface, as the jet of 
exhaled air can reach 92cm107 in distance. Additionally, 
the inappropriate application of NIPPV may delay the 
intubation process, and contribute to increased mortality109.

Evidences: NIPPV is associated with the absence 
of proven benefits in refractory hypoxemic respiratory 
deficiency28, in previous epidemics (H1N1 e MERS- 
COV)110,111, as well as in acute respiratory deficiencies 
secondary to acute respiratory distress syndrome 
(ARDS)112.

Evidences: COVID-19 shows that 14% of patients 
developed dyspnea, tachypnea, peripheral oxygen 
desaturation (SpO2) less than or equal to 93%, and deficient 
oxygenation index with a PaO2 / FiO2 ratio < 300 mmHg 
and / or SaO2 / FiO2 lower or equal to 315, in  48hrs113.

Evidences: NIPPV through an endotracheal tube 
is common in the midst of this outbreak, improving the 
clinical outcome114.

Evidences: The risk of transmitting acute 
respiratory infections to healthcare professionals, in 
procedures that generate aerosol, are three times higher 
during the use of NIPPV101.

Recommendation 1: Patients who benefit best 
from NIPPV are those in which the PaO2 / FiO2 ratio is 
greater than 200 mmHg98, despite the diagnosis of ARDS 
being associated with ineffective NIPPV115. However, the 
risk of spreading COVID-19 is greater, and therefore PPE 
is needed.

Recommendation 2: NIPPV can be used in 
those places where access to NIPPV is limited, or before 
patients have severe hypoxemic respiratory failure23. In 
this sense, the physiotherapist must ensure to perform any 
Physiotherapeutic conduct that:

1	- The procedures that generate aerosols are 
performed in a room with adequate ventilation (natural 
ventilation with an air flow of at least 160 L / s per patient)116 
or in negative pressure rooms117;

2	- NIPPV procedures should be performed with 
PPE, such as professional mask PPE2 (N95), goggles for 
protecting the eye mucosa, long-sleeved, fluid-resistant 
apron, and clean gloves for protection21;

 

7. Noninvasive Mechanical Pulmonary Ventilation in Adults 
with Respiratory Disabilities caused by COVID-19

Open acess
Recommendation 3: In specific situations, defined 

by the multiprofessional team, a response test to NIPPV, 
lasting “60 minutes” (we recommend up to 30 minutes), 
can be performed in patients with Respiratory System 
Deficiency by Hypoxemia who have mild respiratory 
distress (with a higher PaO2 / FiO2 ratio or equal to 200), 
immunosuppression present or cardiovascular problems118.

Recommendation 4: Avoid masks with ventilation 
holes, and add a filter between the mask and the ventilation 
valve to reduce viral transmission119.

Recommendation 5: The best option is to combine 
NIPPV with a dual circuit with an expiratory valve, 
combining a single circuit face mask with an integrated 
exhalation port instead of using ventilated masks120.

Recommendation 6: Antimicrobial and antiviral 
filters should always be installed27. Although some studies 
recommend changing filters every 48-72h, or  before  
that, in cases of obstruction (water, blood or secretions), 
manufacturers recommend changing them every 24h to 
reduce infections121,122,123.

Recommendation 7: The helmet interface must 
be used with a double limb circuit to reduce the risk of 
airborne transmission32.

Recommendation 8: Dialogue with the team for 
endotracheal intubation if there is no response to NIPPV124.

Recommendation 9: For patients with suspected 
COVID-19 infection who receive long-term respiratory 
support at home (for example, patients with respiratory 
impairment due to chronic airflow obstruction), they 
should stay in a single, well-ventilated room to avoid the 
possibility of infecting their relatives125, and every care 
must be taken with respect to PPE.

Recommendation  10:  In  specific   situations,  
in which there is an isolation room31, mask without 
rebreathing, negative pressure room, double circuit and 
barrier filter in the exhalation branch, a quick test can be 
performed if SpO2 < 93% and / or respiratory frequency 
(RF) > 24 ipm, already with oxygen therapy87.

Recommendation 11: The NIPPV pressures should 
be as low as possible to provide and provides a reduction in 
RF and the use of accessory muscles, with an improvement 
in SpO2

34, keeping it around 93%.
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8. Invasive Mechanical Pulmonary Ventilation in Adults with 
Respiratory Disabilities caused by COVID-19: From Intubation 
to Weaning

Open acess
Evidences: Patients with COVID-19 may have 

Respiratory Deficiency due to severe pneumonia, acute 
respiratory distress syndrome (ARDS), sepsis and septic 
shock102,126 and present hypoxemic acute respiratory 
failure or failure (SARS-CoV2 - severe acute respiratory 
syndrome caused by CoV2), requiring admission 
to the ICU in order to be addressed with ventilatory 
strategies24,31,126. Thus, the need for intubation and invasive 
mechanical pulmonary ventilation (VPMI) is common in 
the midst  of this outbreak22 mainly due to the variation 
of 2.3%    to 4%,7,87 and even higher values like, 42% and 
47%31,126 in related studies.

 OROTRACHEAL INTUBATION (IOT)
Evidences: Intubation and invasive mechanical 

ventilation may have been delayed in some patients and 
this may have had a negative impact on mortality22,127.

Recommendation 1: All patients in 
cardiopulmonary arrest (CRP) or with several non- 
pervious areas should be intubated.  In  other  patients, 
the decision for IOT should be made based on the 
patient’s functional assessment and clinical experience22, 
considering early intervention.

Recommendation 2: Intubation should be 
performed as soon as the patient has tachypnea (> 30 ipm), 
hypoxemia, Spo2 less than 93% in room air and a PaO2 
/ FiO2 ratio < 300 mmHg22. Also consider Orotracheal 
intubation in cases  of progressive worsening of the 
clinical picture with no prospect of acute recovery, with 
no clinical and functional improvement to conventional 
oxygen therapy or high flow oxygen therapy or : Non-
invasive positive pressure ventilation (NIPPV) in use 
within 1-2 hours20,22,35,73.

Recommendation 3: You need to be aware of the 
physiological  signs  of  asymptomatic  hypoxic   patients 
referred to as silent hypoxemia37, to consider the need 
for intubation, avoiding an emergency procedure, as this 
poses a risk of cross-infection.

Evidences: It should be noted that, until now, for 
COVID-19, there is no scientific evidence to recommend 
one method over the other with regard to pre-oxygenation, 
and that the clinical guidelines and consensus disagree on 
these aspects25,128. The use of a mask valve bag (AMBÚ, 
or similar brand) is still questioned before intubation for 
pre-oxygenation due to the risk of generating aerosols and 
suggest that this method be avoided128.

Recommendation 4: Satisfactory pre-oxygenation 
must be performed before intubation, as  already  
pointed out by guidelines and previous studies, in other 
health conditions129,130,131. A minimum of 5 minutes is 
recommended25.

Recommendation 5: The reservoir mask is not 
recommended for patients diagnosed with COVID-19 
due to the risk of contamination25 should use an occlusive 
face mask (well adjusted to the patient’s face) coupled to 
a mask valve bag (AMBÚ, or similar brand), connected to 
an oxygen source128.

Recommendation 6: The filter must be connected 
to the mask valve bag (between the mask or the 
endotracheal tube and the AMBÚ)25.

Recommendation 7: If the mask valve bag is 
used (most common in our country), a filter MUST be 
present. It is important to consider the use of AMBÚ if 
the pre-oxygenation method chosen by the team does not 
effectively improve the patient’s oxygenation22.

Recommendation 8: Personal Protective 
Equipment (PPE) can prevent auscultation to help  
confirm correct tube placement25,132. In this sense, it is 
recommended132 a careful inspection of the bilateral 
movement of the chest, until the radiographic examination 
is performed (portable X-ray), since the use of PPE, at this 
moment, is essential22.

Recommendation 9: Capnometry, SpO2, skin 
color inspection, and clinical and functional assessment 
are useful for assessing successful intubation22.

Recommendation 10: The cuff cuff pressure must 
be maintained between 25 to 30 cmH2O (1 cmH2O = 0.098 
kPa)17,35,73 and the cuffometer pressure gauge can be used 
routinely (every 6 to 8 hours)17.

 VENTILATING THE PATIENT
Evidences: With attention focused mainly on 

increasing the number of beds and ventilators, an approach 
to patients similar to that used in severe ARDS has been 
used, that is, high expiratory pressure (PEEP) and prone 
positioning133. However, patients with respiratory failure 
caused by 2019-nCOV2, who are diagnosed based on the 
Berlin criteria for ARDS, may have an atypical form of 
the syndrome133. In fact, the main characteristics observed 
are the dissociation between relatively well preserved 
pulmonary mechanics and the severity of hypoxemia133.
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Recommendation 11: Use the protective 

ventilatory strategy with a maximum tidal volume  of 6 
ml / Kg of predicted weight, plateau pressure limited to 
28 – 30 cmH2O, driving pressure limited to 15 cmH2O, 
and target saturation of 88 to 93%. Hypercapnia must be 
tolerated (permissive hypercapnia), as well as acidosis 
(pH ≥ 7,20)7,17,21,24,134.

Recommendation 12: PEEP should be used in 
order to reduce driving pressure levels, as this parameter 
predicts mortality in RD due to ARDS135. Elevated PEEP 
in a poorly recruitable lung tends to result in severe 
hemodynamic impairment and fluid retention133. It should 
be noted that this should be individualized and should   
be titled based on clinical and functional evaluation, 
considering that atypical ARDS can be observed133.

Recommendation 13: The ventilatory modes most 
used in the studies are the conventional ones (PCV and 
VCV)22. The more contemporary modes, (such as double 
control), may be a possibility, but there is no scientific 
information about their use in COVID-19 patients.

Recommendation  14:  AVOID  disconnections 
of ventilator patients, as this results in air contamination 
(aerosols), loss of pressurization (PEEP) and can cause 
Respiratory System Deficiency due to collapse102.

Recommendation 15: Orotracheal tube clamping 
with straight Reynold or Kelly forceps should be 
performed when disconnection is necessary (for example 
to change the mechanical ventilator, change the Heat-
moisture exchanger (HME) / High Efficiency Particulate 
Arrestance (HEPA) / HMEF, change the closed suction 
system)102.

Recommendation  16:  All  gas  exhaled  from 
the ventilator must be filtered in order to avoid air 
contamination and the spread of COVID-19. Therefore,  
it is recommended that the heat and humidity exchanger, 
HME (be used between the orotracheal tube and the 
combined circuit with HEPA (High Efficiency Particulate 
Arrestance), which must be placed between the circuit and 
the fan , in the expiratory branch. HMEF (with filtration 
efficiency greater than 99.9%) can replace the HME + 
HEPA combination, and must be placed between the tube 
and  the  circuit17.  Do not use a heated humidification 
system (HH - heated humidification)17.

Recommendation 17: Regarding the use of 
VPMI equipment to ventilate two patients (Dual-Patient 
Ventilation), although there are already practical manuals 
for carrying out emergency cases, data on the effectiveness 
and / or losses of this strategy are not available.

 VENTILATORY WEANING
Recommendation 18: Pressure support ventilation 

(PSV) mode is recommended for the implementation of a 
spontaneous breathing test (TRE). It is not recommended 
to use the T-piece to do the TRE17.

Recommendation 19: Using a T-piece or 
tracheostomy mask17.

Recommendation 20: Weaning protocols should 
be implemented, as well as, when possible, a sedation 
reduction protocol (daily awakening)102.

Recommendation 21: For extubation, the same 
precautions as intubation must be considered. You should 
be thinking about using appropriate sedation to avoid 
coughing and agitation22,136.

 SPECIAL SITUATIONS
Evidences: In the patient infected with COVID-19, 

the need for resuscitation requires what the authors call   
‘‘Protected Code Blue’’, a term created to distinguish 
the usual resuscitation from that which requires special 
procedures128,137.

Recommendation 22: Resuscitation should take 
place in an air isolation room, given the need for aerosol- 
generating procedures, staff should be kept to a minimum, 
and PPE must be used29.

Recommendation 23: It is suggested that the 
resuscitation cart be replaced by a cart containing the 
necessary devices, due to the difficulty of posterior 
cleaning29. Pay attention to the use of AMBU, it should be 
used with a filter17.

Recommendation 24: Transport  and  transfers  
of patients diagnosed with COVID on VPMI should be 
avoided17. If essential, preparations must be made before 
the transfer is carried out, and it is recommended that the 
condensate in the respiratory circuit be cleaned, as well 
as the patient’s airway and oral cavity. The use of HMEF, 
must be maintained and sedation aims to promote comfort 
and prevent coughing17.
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