uo ==pndjwLdx 1 ] 1/1ZOFAYDINA+WZ LAGINNLHGBOXU/FdEHA LIBOMY8YZEAHIOII/AD AUMY | XOMADUOINX FOHISABZIU 1M +BYNJOIL WNOIZ L AeMHJRSINAUE AQ [wo/wod’

0202/L0/%0

[OPEN |

Chinese Medical Journal, Publish Ahead of Print

DOI: 10.1097/CM9.0000000000000848

Recommendations for respiratory rehabilitation in adults with

COVID-19

Chinese Association of Rehabilitation Medicine; Respiratory rehabilitation committee
of Chinese Association of Rehabilitation Medicine; Cardiopulmonary rehabilitation
Group of Chinese Society of Physical Medicine and Rehabilitation

Corresponding author: Zhao Hongmei, Department of Pulmonary and Critical Care
Medicine, China—Japan Friendship Hospital; Institute of Respiratory Medicine,
Chinese Academy of Medical Sciences; National Clinical Research Center for

Respiratory Diseases, Beijing 100029, China, Email: lucy0500@163.com

XieYuxiao, Department of Rehabilitation Medicine, China-Japan Friendship Hospital,

Beijing 100029, China, Email: 13501073965@163.com

Wang Chen, Chinese Academy of Medical Sciences & Peking Union Medical
College, Center of Respiratory Medicine, China—Japan Friendship Hospital, Beijing

100730, China, Email:- wangchen@pumc.edu.cn

This is an open access article distributed under the terms of the Creative Commons
Attribution-Non Commercial-No Derivatives License 4.0 (CCBY-NC-ND), where it
is permissible to download and share the work provided it is properly cited. The work
cannot be changed in any way or used commercially without permission from the

journal.


mailto:lucy0500@163.com
mailto:13501073965@163.com

[Abstract] Coronavirus disease-2019 (COVID-19) is a highly infectious
respiratory disease that leads to respiratory, physical, and psychological dysfunction
in patients. Respiratory rehabilitation is an important intervention as well as cure for
clinical patients. With increased understanding of COVID-19 and the accumulation of
clinical experience, we proposed recommendations for respiratory rehabilitation in
adults with COVID-19 based on the opinions of frontline clinical experts involved in
the management of this epidemic and a review of the relevant literature and evidence.
Our recommendations are as follows: 1. for inpatients with COVID-19, respiratory
rehabilitation would relieve the symptoms of dyspnea, anxiety, and depression and
eventually improve physical functions and the quality of life; 2. for severe/critical
inpatients, early respiratory rehabilitation is not suggested; 3. for patients in isolation,
respiratory rehabilitation guidance should be conducted through educational videos,
instruction manuals, or remote consultation; 4. assessment and monitoring should be
performed throughout the respiratory rehabilitation process; 5. proper grade
protection should be used following the present guidelines. These recommendations
can guide clinical practice and form the basis for respiratory rehabilitation in COVID-
19 patients.

[Keywords] COVID-19; Respiratory rehabilitation; Recommendations

Since December 2019, the coronavirus disease 2019 (COVID-19) that originated
from Wuhan in Hubei province has become a public health emergency and has spread
to various provinces in China and many other countries. COVID-19 has already been
classified as a category B infectious disease according to the Law of the People’s
Republic of China on the Prevention and Treatment of Infectious Diseases, and

control measures for category A infectious diseases have been adopted. The National



Health Commission has also published diagnosis and treatment protocols to guide the
clinical diagnosis and treatment. With the accumulating experience of treating
COVID-19 patients, particularly severe and critical patients, in clinical practice, our
understanding of COVID-19 has continuously deepened. With regard to varying
degrees of respiratory, physical, and psychological dysfunction in patients™, it is vital
to standardize respiratory rehabilitation techniques and procedures for respiratory
rehabilitation in various regions. Hence, we combined the opinions of frontline
epidemic control experts and reviewed the evidence in relevant literature. Based on
the “coronavirus disease 2019 respiratory rehabilitation guidelines (first edition),”!
we organized evidence-based medicine, respiratory and critical care medicine, and
rehabilitation medicine experts in China, and invited some experts at the frontline of
epidemic control in Wuhan and other cities in Hubei province to jointly draft these
recommendations.

I. Methodology

1. Registration: These recommendations were registered at the International
Practice  Guidelines Registry  Platform  (http://www.guidelines-registry.org;
registration number: IPGRP-2020CNO016.

2. Recommendation work group: The recommendation work group was divided
into the recommendation drafting group, evidence assessment group, and expert
consensus group. The drafting group is responsible for determining the topic and
scope of the recommendations, guiding the evidence assessment group in evidence
summary, and drafting recommendations. The evidence assessment group is
responsible for searching, assessing, and providing a summary of relevant evidence.
The expert consensus group is responsible for achieving a consensus from the

preliminary recommendations.



3. Literature search: Our recommendations included three infectious diseases
(COVID-19, Severe Acute Respiratory Syndrome [SARS], and Middle East
Respiratory Syndrome [MERS]), and rehabilitation-related guidelines, systemic
reviews, and randomized controlled trials. Two members of the evidence assessment
team performed independent computer searches of English databases (PubMed, Ovid,
Embase), Chinese databases (Chinese Biological Medical Literature database, China
National Knowledge Infrastructure, Chinese Medical Journal Database), relevant
online website bulletins on COVID-19 (the World Health Organization [WHO],
Elsevier, the Lancet, the New England Journal of Medicine, and the Journal of the
American Medical Association [JAMA], COVID-19 database, and the Chinese
Medical Journal Network). The search period was from database construction to
February 21, 2020. The search terms included the English terms and their Chinese
equivalents: “novel coronavirus pneumonia,” “NCP,” ‘“severe acute respiratory
syndrome,” “SARS,” “Middle East Respiratory Syndrome,” “MERS,” “influenza,”

“physical  therapy”, “physiotherapy’‘occupational  therapy,”  “psychological

29 ¢¢ 99 ¢¢ 99 ¢¢

therapy,” “guideline,” “statement,” “recommendation,” “randomized controlled trial,”

and other rehabilitation-related English search terms and their Chinese equivalents

2% < 99 <¢

included “respiratory rehabilitation,” “pulmonary rehabilitation,” “physiotherapy,”
“physical therapy,” and ‘“occupational therapy.” If the complete article was
unavailable, we emailed the corresponding author to obtain it.

4. Paper screening and evidence summary: Two members of the evidence
assessment group used the Endnote X9 literature management software to screen the
literature independently according to the inclusion and exclusion criteria. Different

rehabilitation topics were used for classification and to summarize the results of the

included articles. Cross-verification was carried out by two staff members during



screening and during the preparation of the summary. If there was any dispute, a third
researcher intervened, discussed, and resolved the dispute.

5. Quality assessment: The evidence assessment group employed the AGREE 11
tool for methodological quality assessment of the included guidelines, the AMSTAR
tool for quality assessment of systematic reviews, and the Cochrane bias risk
assessment tool for bias risk assessment of randomized controlled trials.

6. Generation of recommendations and consensus: Based on the evidence
summary and quality assessment results, the recommendation drafting group
combined all existing recommendations and drafted a preliminary version of
rehabilitation recommendations. The recommendations were submitted to the expert
consensus group, and a consensus was reached through panel discussions, which was
then determined to be the final draft of the recommendations.

I1. Basic principles of respiratory rehabilitation

1. Prerequisite: Firstly, the requirements of the “guidelines for COVID-19
prevention and control in medical institutions (1st edition)”*® printed by the National
Health Commission should be strictly complied. All staffs who had a close contact
with patients for respiratory rehabilitation assessment and treatment must pass the
infection control training and examination in the local hospital before they can resume
work.

2. Aim: For COVID-19 inpatients, the aim of respiratory rehabilitation is to
ameliorate dyspnea, alleviate anxiety and depression, reduce complications, prevent
developed dysfunction, reduce morbidity, recovery function, and improve quality of
life as much as possible.

3. Timing: Early respiratory rehabilitation is not recommended for severe and

critical patients if their condition remains unstabilized or progressively deteriorates.



The timing of respiratory rehabilitation intervention should exclude contraindications
for respiratory rehabilitation and should not worsen clinical infection prevention
burdens. The stages of respiratory rehabilitation measures can be employed at the
later stages for discharged patients with different sequelae.

4. Methods: For patients in isolation ward, educational videos, self-management
booklet, and remote consultation are recommended during respiratory rehabilitation to
reduce the usage of protective equipment and avoid cross-infection. Integrated
rehabilitation using multiple methods can be employed in patients who meet the
recovery criteria and are no longer under quarantine observation based on their
indications and condition.

5. Personalization: The principle of personalization must be adhered to
regardless of the type of respiratory rehabilitation intervention. In particular, for
patients with severe/critical condition, older adults, obesity patients, patients with
multiple comorbidity, and patients with one or more organ failure, the respiratory
rehabilitation team should customize a respiratory rehabilitation plan based on the
unique problems of each patient.

6. Evaluation: Evaluation and monitoring must be conducted from the initiation
until the completion of respiratory rehabilitation.

7. Protection (Table 1): The staff must refer to the requirements indicated in the
“Recommendations for Airway Management in Adult Severe Coronavirus Disease
2019 Patients (Interim)” and select the type of task to determine the appropriate

protective measurest*!:



I11. Respiratory rehabilitation recommendations in mild patients during
hospitalization (only for cabin hospitals)

The clinical symptoms of the patient are mild and may include fever, fatigue,
coughing, and one or more physical dysfunctions ®®. During quarantine, patients
with confirmed disease will show anger, fear, anxiety, depression, insomnia or
aggression, and loneliness, or will be uncooperative due to fear of the disease. The
patients will tend to give up on treatment or develop other psychological problems!”,
Respiratory rehabilitation can ameliorate anxiety and depression in patients®.

[Recommendations]

1. Patient education: (1) Advocacy, videos, and booklet are used to help patients
understand the disease and treatment process, (2) the patients are required to take
regular rest and have sufficient sleep, (3) they are encouraged to eat a balanced diet,
(4) they are advised to stop smoking.

2. Activity recommendations: (1) Exercise intensity: Borg dyspnea score <3
points (total score: 10 points), fatigue should be absent on Day 2 preferably; (2)
Exercise frequency: twice a day, duration: 15-45 minutes/session, 1 hr after meals;
and (3) type of exercise: breathing exercise, Tai chi, or square dancing.

3. Psychological intervention: (1) Self-assessment scales are used to rapidly
identify the type of psychological dysfunction. (2) If necessary, a mental health
hotline should be provided.

IV. Respiratory rehabilitation recommendations in ordinary patients during
hospitalization (only for cabin hospitals)

Isolated is an effective method for reducing the transmission of disease.
However, Isolated causes patients to have limited exercise space. In addition, patients

experience fever, fatigue, muscle ache, etc.,'®! and the duration of sitting and lying



down is significantly increased for most patients. Prolong bed rest will decrease
muscle strength, result in poor expulsion of sputum™, and significantly increase the
risk of deep vein thrombosis.™ Moreover, anxiety, depression, and fatigue will result
in exercise intolerance.™"!

[Recommendations]

1. Intervention timing for respiratory rehabilitation in ordinary patients: Due to
the limited understanding of the pathophysiological mechanisms of COVID-19,
current clinical observations found that around 3%-5% of ordinary patients develop
severe or even critical disease after 7 d-14 d of infection. Therefore, the exercise
intensity should not be too high as its objective is to maintain the existing physical
status. After the patient is admitted to the cabin hospital, data on the patient’s initial
consultation time, duration from disease onset to dyspnea, and blood oxygen
saturation*?** should be assessed to determine if the respiratory rehabilitation can be
initiated.

2. Exclusion criteria: Patients (1) with a temperature >38.0°C, (2) with an initial
consultation time <7 d, (3) in whom the duration from disease onset to dyspnea was
<3 d, (4) whose chest radiological scans showed >50% progression within 24-48 h,

with a 00d oXxygen saturation level of <95%, an with a restmg 00
(5) with a blood ion level of <95%, and (6) with ing blood

pressure of <90/60 mmHg (1 mmHg = 0.133 kPa) or >140/90 mmHg.

3. Exercise termination criteria: Respiratory rehabilitation is immediately
discontinued when one of the following conditions develop during rehabilitation: (1)
dyspnea index: Borg dyspnea score >3 (total score: 10 points); (2) chest tightness,
shortness of breath, dizziness, headache, blurred vision, heart palpitations, profuse
sweating, and balance disorder; and (3) other conditions that the clinician determines

to be unsuitable for exercise. Assistance should be sought from physicians and nurses.



4. The primary intervention measures for respiratory rehabilitation include
airway clearance, breathing control, physical activity, and exercise. (1) Airway
clearance: (i) dilation during deep breathing exercise can be used to help mobilization
sputum and (ii) a sealed plastic bag should be used when coughing to avoid virus
transmission. (2) Breathing control: (i) positioning: A sitting upright position is
usually adopted. Patients with shortness of breath should be placed in a leaning
forward position; (ii) Maneuvers: During training, the accessory muscles of the
shoulders and neck are relaxed, and the patient slowly inhales through the nose and
slowly exhales through the mouth. Attention is paid to the expansion of the lower
chest. (3) Physical activity and exercise recommendations: (i) Intensity: The
recommended exercise intensity is between rest (1.0 metabolic equivalents [METSs])
and light exercise (<3.0 METYS); (i) frequency: Exercise is performed twice a day, 1
hour after meal; (iii) duration: The exercise duration is based on the patient’s physical
status, and each session lasts for 15-45 minutes. Patients who are prone to fatigue or
are physically weak should perform intermittent exercise; (iv) type of exercise:
breathing exercise, stepping, Tai chi, and ankle pump exercises are recommended to
prevent thrombosis; and (v) the management of patients with limited locomotor
activity is the same as that for severe patients.

IV. Respiratory rehabilitation treatment for severe and critical patients

Severe and critical patients account for 15.7% of the number of confirmed
cases.’! The latest pathology results show that early- ™! and late-stage pulmonary
lesions are mainly due to diffuse alveolar injury, significant fibrosis did not occur, and
diffuse lymphocyte infiltration is present between myocardial fibers, and the
possibility of comorbid viral myocarditis cannot be excluded™. Many COVID-19

patients who are given mechanical ventilation completely lose spontaneous breathing



and have no or weak response to stimuli, and the incidence of delirium in patients
under deep sedation and receiving analgesia is high.!*®! Respiratory rehabilitation can
be initiated at a suitable time and can significantly reduce delirium and mechanical
ventilation duration, and eventually improve the patient’s functional status.!*”]

Before performing the rehabilitation intervention in severe and critical patients, a
comprehensive evaluation of the patient’s systemic function is required, particularly
in terms of cognitive status, respiratory function, cardiovascular function, and
musculoskeletal function. Treatment should be initiated as soon as possible in patients
who are eligible for respiratory rehabilitation. Before initiating treatment, a consensus
from the medical team must be obtained, and sufficient preparations should be made.
Reassessment should be carried out in patients who do not fulfill the criteria for
respiratory rehabilitation, and respiratory rehabilitation only be performed once they
satisfy the criteria. If adverse events occur during rehabilitation, rehabilitation should
be discontinued immediately, and the chief physician must be informed. The cause
should be determined, and safety should be reevaluated. Due to safety and human
resource concerns, only the recommended bed and bedside activities are carried out
during rehabilitation in severe and critical patients. Rehabilitation intervention
measures must cover three major areas: (1) positioning management, (2) early
mobilization, and (3) respiratory management. The therapeutic interventions should
be based on the patient’s cognitive status and functional status.

Recommendations

1. Timing of intervention: Respiratory rehabilitation can be initiated once all of
the following criteria are met™®: (1) respiratory system: (i) fraction of inspired
oxygen (FiO) <0.6, (ii) blood oxygen saturation (SpO;) >90%, (iii) respiratory rate

<40 breaths/min, (iv) positive end expiratory pressure (PEEP) <10 c¢cmH,0O, (V)



absence of ventilator resistance, and (vi) absence of unsafe hidden airway problems;
(2) cardiovascular system: (i) systolic blood pressure >90 mmHg or <180 mmHg, (ii)
mean arterial pressure (MAP) >65 mmHg or <110 mmHg, (iii) heart rate >40 bpm or
120 bpm, (iv) absence of new arrhythmia or myocardial ischemia, (v) absence of
shock with lactic acid level >4 mmol/L, (vi) absence of new unstable deep vein
thrombosis and pulmonary embolism, and (vii) absence of suspected aortic stenosis;
(3) nervous system: (i) Richmond Agitation-Sedation Scale (RASS) score: -2 to +2
and (ii) intracranial pressure <20 cmH,O; and (4) others: (i) absence of unstable limb
and spinal fractures, (ii) absence of severe underlying hepatic/renal disease or new
progressively worsening hepatic/renal impairment, (ii) absence of active hemorrhage,
and (iv) temperature <38.5°C.

2. Early rehabilitation is discontinued immediately if the following conditions
occur™: (1) respiratory system: (i) blood oxygen saturation <90% or decrease
of >4% from baseline, (ii) respiratory rate >40 breaths/min, (iii) ventilator resistance,
and (iv) artificial airway dislodgement or migration; (2) cardiovascular system: (i)
systolic blood pressure <90 mmHg or >180 mmHg, (ii) MAP <65 mmHg or >110
mmHg or >20% change compared with baseline, (iii) heart rate <40 bpm or >120
bpm, and (iv) new arrhythmia and myocardial ischemia; (3) nervous system: (i) loss
of consciousness and (ii) irritability; and (4) others: (i) discontinuation of any
treatment or removal of monitoring tube connected to the patient; (ii) patient-
perceived exacerbation heart palpitations, dyspnea, or shortness of breath, and
intolerable fatigue; and (iii) falls in patient.

3. Respiratory rehabilitation intervention measures: (1) positioning
management: under conditions permitted by physiological status, anti-gravity posture

simulation is gradually increased until the patient can maintain an uprightpostion,



such as raising the head of the bed by 60 degrees; the lower edge of the pillow is
placed on one-third of the scapula to prevent head hyperextension. A pillow is placed
below the axilla to relax the lower limbs and abdomen. positioning management is
carried out in 30-minute sessions and 3 sessions are conducted each day ™°!. Prone
position is carried out in acute respiratory distress syndrome (ARDS) patients for 12
hrs and above. % (2) Early mobilization: Attention should be paid during the entire
activity to prevent tubing detachment, and vital signs should be monitored during the
entire process. (i) Intensity: Lower strength, duration, or activity scope can be used in
patients with poor physical fitness, and patients only need to complete the
movements; (ii) Duration: The total training duration for a single session should not
exceed 30 minutes nor exacerbate fatigue; (iif) Type of exercise: Firstly, periodic
flipping and activities on the bed should be carried out, such as sitting up on bed,
movingout of the bed to chair, sitting on the chair, standing up, and stepping. This
sequence is gradually advanced. Secondly, active/passive exercise training is
performed within the full range of motion (ROM).!*!! Thirdly, for patients receiving
sedatives or patients with loss of consciousness, cognitive dysfunction, or with limited
physiological condition, treatments include bedside lower limb passive stationary
bicycle, passive joint movement and stretch exercise, and neuromuscular electrical
stimulation.”? (3) Respiratory management: This mainly includes lung recruitment
and sputum expulsion and does not require therapist to have long periods of patient
contact. The management should not trigger severe cough and increase the respiratory
work. High-frequency chest wall oscillation (HFCWO), active cycles breathing
techniques and oscillatory positive expiratory pressure (OPEP) are among the
recommended treatment methods.!**!

VI. Respiratory rehabilitation treatment for discharged patients



(1) Mild and ordinary discharged patients

Post-discharge rehabilitation of mild and ordinary patients mainly consists of
improving physical fitness and psychological adjustment. Progressive aerobic
exercises can be selected so that patients can gradually recover the level of activity
observed before disease onset and eventually return to society.

(2) Severe/critical discharged patients

Severe/critical COVID-19 patients with respiratory and/or limb dysfunction after
discharge should undergo respiratory rehabilitation. Based on the findings of
discharged SARS and MERS patients®2®! and clinical experience on post-discharge
rehabilitation in ARDS patients, COVID-19 patients may have poor physical fitness,
post-exertion shortness of breath, muscle atrophy (including respiratory muscles and
trunk and limb muscles), ¥ and post-traumatic stress disorder. *® The specialist
should be consulted on precautions if the patients have comorbidities such as
pulmonary hypertension, myocarditis, congestive heart failure, deep vein thrombosis,
and unstable fracture before commencing respiratory rehabilitation treatment.

[Recommendations]

1. Exclusion criteria: Patients with (1) a heart rate of >100 bpm, (2) a blood
pressure of <90/60 mmHg or >140/90 mmHg, (3) a blood oxygen saturation of <95%,
and (4) other diseases that are not suitable for exercise are excluded from the study.

2. Exercise termination criteria: Patients who experience (1) temperature
fluctuation (>37.2°C) (2) exacerbation of respiratory symptoms and fatigue that are
not alleviated with rest should discontinue exercises immediately. The physician
should be consulted if the following symptoms occur: chest tightness, chest pain,
dyspnea, severe cough, dizziness, headache, blurred vision, heart palpitations, profuse

sweating, and unstable gait.



3. Rehabilitation evaluation: (1) clinical evaluation: physical examination,
imaging tests, laboratory tests, lung function test, nutrition screening, and
ultrasonography. (2) Exercise and respiratory function evaluation: (i) respiratory
muscle strength: maximum inspiratory pressure/maximum expiratory pressure
(MIP/MEP); (ii) muscle strength: Medical Research Council (MRC) , manual muscle
test (MMT), and other inspiratory muscle tests (IMT); (iii) joint ROM test; (iv)
balance functional evaluation: Berg balance scale (BBS); (v) aerobic exercise
capacity: 6-minute walk test (6MWT) and cardiopulmonary exercise testing (CPET);
and (vi) physical activity evaluation: international physical activity questionnaire
(IPAQ) and physical activity scale for the elderly (PASE). (3) Evaluation of activities
of daily living (ADL): The Barthel index is used to evaluate ADLSs.

4. Respiratory rehabilitation intervention: (1) patient education: (i) boolet and
videos should be made to explain the importance, specifics, and precautions of
respiratory rehabilitation to increase patient compliance; (ii) healthy lifestyle
education; (iii) encouraging patients to participate in family and social activities. (2)
Respiratory rehabilitation recommendations: (i) aerobic exercises: aerobic exercises
are customized according to the patient’s underlying disease and residual dysfunction.
These exercises include walking, brisk walking, slow jogging, and swimming, and
begins at a low intensity before progressively increasing in intensity and duration. A
total of 3-5 sessions are carried out per week, and each session lasts for 20-30
minutes. Patients who are prone to fatigue should perform intermittent exercises. (ii)
Strength training: progressive resistance training * 2 is recommended for strength
training. The training load for each target muscle group is 8-12 repetitions maximum
(RM); i.e., each group will repeat 8-12 movements, 1-3 sets/time, with 2-minute rest

intervals between sets, with a frequency of 2-3 sessions/week for 6 weeks.



Approximately 5%-10% is increased per week; (iii) balance training: balance training
should be carried out in patients with comorbid balance disorders, including hands-
free balance training under the guidance of the rehabilitation therapist and balance
trainer; (iv) breathing exercise: if shortness of breath, wheezing, and difficulty in
expelling sputum occur in patients after discharge, the evaluation results should be
used to arrange the targeted deep breathing exercise*>Y and airway clearance
techniques 2. Breathing exercise: this includes posture management, adjustment of
breathing rhythm, thoracic expansion training, mobilization of respiratory muscle
groups, etc.; airway clearance techniques: firstly, forced expiratory techniques can be
used at the early stages of airway clearance after discharge in chronic airway disease
patients to expel sputum and reduce coughing and energy consumption. Secondly,
positive expiratory pressure (PEP)/OPEP can be used as aids. (3) ADL guidance: (i)
basic ADLs (BADLSs): the patient’s ability in transferring, getting dressed, toileting,
and bathing are assessed, and rehabilitation guidance is provided for these
activities!®: (ii) instrumental ADLs (IADLS): the IADL of the patient is assessed to
identify any disorders in tasks. Targeted intervention is carried out under the guidance
of the occupational therapist.

IV. Traditional Chinese medicine respiratory rehabilitation

Traditional Chinese medicine respiratory rehabilitation mainly targets mild,
ordinary, and discharged patients. If there is no contraindication (limb disorder,
altered consciousness, etc.), Baduanjin gigong 2% 24-form tai chi chuan B*38
guided breathing exercise training B°*% or 6-character mnemonic B* *" can be
carried out after assessment by specialists. One or two of these exercises can be used.
The recommendations are as follows:

1. Baduanjin gigong: During practice, the movements should be relaxed and



natural, correct, and flexible; should combine both training and support; and should
be progressive. All eight moves are performed 6—8 times, with a total duration of 30
minutes. One set is performed per day.

2. Twenty-four-form tai chi chuan: Gentle movements, with emphasis on
conscious breathing in coordination with systemic movements. Each set (which
includes pre-training preparatory exercises and relaxation exercises after completion)
requires 50 minutes. One set is carried out  per day
(https://mp.weixin.qq.com/s/NY Y 5Ts4N09zzZCpiL8nAvg).

3. Guided breathing exercises: This includes six stages of relaxed standing, two
tian-accupoint breathing, lung and kidney conditioning, body turning, kidney region
massage, and ¢i cultivation and training. Each set requires around 30 minutes. One set
is carried out per day (https://mp.weixin.qq.com/s/1eNdxRWRoPKoxgIvZ9xpQw).

4. Qigong rehabilitation method: The six-character mnemonic uses different
sounds (xi, he, hu, xu, chui, and xi) to regulate ¢i and blood flow through the organs
and meridians. Every character is recited six times for each set. Each set requires
around 30 minutes. One set is performed per day
(https://mp.weixin.qq.com/s/ibsx Wq5cDo40Jxz8mZzv-Q).

VI111. Conclusion

Combining the latest research results and accumulated clinical experience on
respiratory rehabilitation and COVID-19 from China and other countries, we
cautiously added the timing for respiratory rehabilitation and revised the respiratory
rehabilitation protocol targeted at clinical problems at different stages based on the
first edition. We hope that this can aid in frontline clinical diagnosis and treatment to
maintain the physical function of patients while simultaneously promoting

psychological reconstruction and capacity for remodeling activity. With our


https://mp.weixin.qq.com/s/NYY5Ts4N09zzZCpiL8nAvg

deepening understanding of COVID-19 and the increase in the number of cured and
discharged patients, the updated third edition will provide more detailed guidelines
for home respiratory rehabilitation.

Finally, we would like to express our respect to all frontline epidemic control

staff.
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China—Japan Friendship Hospital (Yixiao Xie, Yajing Duan, Siyuan Wang, and
Xuanming Situ); Rehabilitation Medical Center, West China Hospital, Sichuan
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Liberation Army No. 304 Hospital (Shan Jiang); and Henan University of Traditional
Chinese Medicine (Jiansheng Li).

Discussion expert group: Chinese Association of Rehabilitation Medicine (Guoen
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Song); Tongji Hospital (Xiaolin Huang and Jianping Zhao); Henan University of
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People’s Liberation Army No. 304 Hospital (Shan Jiang); Evidence-Based Medicine
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Li).

Evidence assessment group: Evidence-Based Medicine Center, School of Basic
Medical Sciences, Lanzhou University/GRADE China Center (Yaolong Chen and
Nan Yang) and China-Japan Friendship Hospital (Xuan He, Qian Lu, Mingzhen Li,
Xuyan Liu, Jiabi Wang, and Ruize Xu).

External review expert group: Peking University First Hospital (Chunhua Chi and
Ninghua Wang); Department of Rehabilitation Medicine, Beijing Hospital (Xin Gu);
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Li); Second Hospital of Jilin University (Jie Zhang); Southwest Hospital (Hongliang
Liu), Inner Mongolia People’s Hospital (Dejun Sun); Qingdao Municipal Hospital
(Wei Han and Huaping Tang); Ruijin Hospital (Qing Xie); Second People’s Hospital
of Weifang (Guoru Yang); People’s Hospital of Xinjiang Uyghur Autonomous
Region (Xiaohong Yang); Chongging Hospital (Yong Huang); China—Japan
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University (Shan Cai and Hong Luo).
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Mengmeng Wu, Weining Xiong, Jianping Zhao, Haiging Zheng, Guan W, Ni Z, and

HuY.



References

[1]

[2]

[3]

[4]

[5]

[6]

National Health Commission of the People's Republic of China, National Health
Commission Office. Diagnosis and treatment protocol for COVID-19 (interim 6™
edition) [EB/OL]. [2020-1-16].
http://www.nhc.gov.cn/xcs/zhengewj/202002/8334a8326dd94d329df351d7da8aef
c2.shtml.

Wang C, Fang GE, Xie YX, et al. Guidelines for respiratory rehabilitation for
COVID-19 (1% edition) [J]. Chinese Journal of Reparative and Reconstructive
Surgery, 2020, 34(3): 275-279. DOI: 10.7507/1002-1892.202000001.

National Health Commission of the People's Republic of China, National Health
Commission Office. Technical Guidelines for COVID-19 Prevention and Control
in  Medical Institutions (1% edition). [EB/OL]. [2020-01-23],
http://www.nhc.gov.cn/yzygj/s7659/202001/b91fdab7¢c304431eb082d67847d27e
14.shtml.

Respiratory and Critical Medicine Branch of Chinese Thoracic Society, Chinese
Association of Chest Physicians Critical Medicine Working Group.
Recommendations for airway management in adults with severe COVID-19
(interim) [J/OL]. Chinese Medical Journal, 2020, 100(00): E004-E004. DOI:
10.3760/cma.j.issn.0376-2491.2020.10.003.

National Health Commission Medical Policy and Medical Management Bureau,
National Health Commission Healthcare Management Service Guidance Center.
Working manual for cabin hospitals (3" edition). Medical Policy and Medical
Management Bureau WeChat Account (NCMSA-NHFPC).

Guan W, Ni Z, HuY, et al. Clinical characteristics of 2019 novel coronavirus

infection in China. New England Journal of Medicine, 2020. DOI:



10.1056/NEJMo0a2002032.

[7] National Health Commission. Notice on printing of emergency psychological
crisis intervention guidelines for the COVID-19 epidemic [OL]. [2020-01-26].
http://www.gov.cn/zhengce/zhengeeku/2020-01/27/content 5472433 . htm.

[8] Gordon CS, Waller Jacob W, Cook Rylee M, et al. Effect of Pulmonary
Rehabilitation on Symptoms of Anxiety and Depression in COPD: A Systematic
Review and Meta-Analysis. Chest, 2019, 156(1): 80-91. ~ DOI:
10.1016/j.chest.2019.04.009.

[9] Vanhorebeek I, Latronico N, Van den Berghe G. ICU-acquired weakness
[published online ahead of print, 2020 Feb 19]. Intensive Care Med, 2020. DOI:
10.1007/s00134-020-05944-4. doi: 10.1007/s00134-020-05944-4.

[10]Pulmonary Embolism and Pulmonary Vascular Disease Group of the Chinese
Thoracic Society, Chinese Association of Chest Physicians Pulmonary Embolism
and Pulmonary Vascular Disease Working Group, National Pulmonary Embolism
and Pulmonary -~ Vascular Disease Prevention Collaboration Group.
Recommendations for prevention of COVID-19-related venous thrombosis
(interim) [J/OL]. Chinese Medical Journal, 2020, 100(00): E007-E007. DOI:
10.3760/cma.j.issn.0376-2491.2020.0007.

[11]de Voogd JN, Sanderman R, Postema K, et al. Relationship between anxiety and
dyspnea on exertion in patients with chronic obstructive pulmonary disease[J].
Anxiety Stress Coping, 2011, 24(4): 439-449. DOI:
10.1080/10615806.2010.520081.

[12]Zhou L, Liu HG. Early identification and evaluation of COVID-19 patients
[J/OL]. Chinese Journal of Tuberculosis and Respiratory Diseases, 2020. 43(00):

E003-E003. DOI: 10.3760/cma.j.issn.1001-0939.2020.0003.



[13]Huang Chaolin, Wang Yeming, Li Xingwang, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China[J]. The Lancet, 2020.
395(10223): 497-506. DOI: 10.1016/S0140-6736(20)30183-5.

[14]Tian S, Hu W, Niu L, et al. Pulmonary pathology of early phase SARS-COV-2
Pneumonia.  Preprints, 2020. 2020020220. DOI:  10.20944/preprints
202002.0220.v1.

[15]Xu Z, Shi L, Wang Y, et al. Pathological findings of COVID-19 associated with
acute respiratory distress syndrome[J/OL]. Lancet Respir Med, 2020. DOI:
10.1016/S2213-2600(20)30076-X.

[16]Qiu HB, Li XY, Du B, et al. Thoughts on treatment of severe COVID-19 (1)
[J/OL]. Chinese Journal of Tuberculosis and Respiratory Diseases, 2020, 43.
http://rs.yiigle.com/yufabiao/1182629.htm.  DOI: 10.3760/cma.j.cn112147-
20200222-00151.

[17] Schweickert WD, Pohlman MC, Pohlman AS, et al. Early physical and
occupational therapy in mechanically ventilated, critically ill patients: a
randomised controlled trial[J]. Lancet, 2009. 373(9678): 1874-1882. DOI:
10.1016/S0140-6736(09)60658-9.

[18]Hodgson C, Pohlman MC, Pohlman AS, et al. Expert consensus and
recommendations on safety criteria for active mobilization of mechanically
ventilated critically ill adults[J]. Crit Care, 2014. 18(6): 658-666. DOI:
10.1186/513054-014-0658-y.

[19] Eastwood G, Oliphant F. Is it time to adopt a set of standard abbreviations for
patient body positions in the ICU?[J] Aust Crit Care, 2012, 25(4): 209. DOI:
10.1016/j.aucc.2012.09.001.

[20] Drahnak D, Custer N. Prone Positioning of Patients with Acute Respiratory



Distress Syndrome[J]. Crit Care Nurse, 2015, 35(6): 29-37. DOL:
10.4037/ccn2015753.

[21] Green M, Marzano V, Leditschke A, et al. Mobilization of intensive care
patients: a multidisciplinary practical guide for clinicians[J]. J Multidiscip
Health, 2016, 9: 247-56. DOI: 10.2147/JMDH.S99811.

[22]Jang M, Shin M, Shin Y. Pulmonary and Physical Rehabilitation in Critically 111
Patients[J]. Acute Crit Care, 2019, 34(1): 1-13. DOI: 10.4266/acc.2019.00444.
[23]Wang T, Wu C, Wang L, et al. Chest physiotherapy with early mobilization may
improve extubation outcome in critically ill patients in the intensive care units[J].

Clin Respir J, 2018, 12(11): 2613-2621. DOI: 10.1111/c1j.12965.

[24]Narula D, Nangia V. Use of an oscillatory PEP device to enhance bronchial
hygiene in a patient of post-HINI pneumonia and acute respiratory distress
syndrome with pneumothorax[J]. BMJ Case Rep, 2014(2014). DOI: 10.1136/bcr-
2013-202598.

[25]Lau HM, NG GY, Jones AY, et al. A randomised controlled trial of the
effectiveness of an exercise training program in patients recovering from severe
acute respiratory syndrome[J]. Aust J Physiother, 2005, 51(4): 213-219. DOI:
10.1016/s0004-9514(05)70002-7

[26] Almekhlafi GA, Albarrak MM, Mandourah Y, et al. Presentation and outcome of
Middle East respiratory syndrome in Saudi intensive care unit patients[J]. Crit
Care, 2016, 20(1): 123. DOI: 10.1186/s13054-016-1303-8.

[27]Jie LX, Liu YN, Fan BX. Prognostic analysis of serum severe acute respiratory
syndrome (SARS)-CoV IgG antibody, lung function and radiographic changes of
convalescent SARS patients[J]. Chinese Journal of Respiratory and Critical Care

Medicine, 2005, 29(9): 762-764. DOI: 10.3969/j.issn.1671-6205.2005.01.005.



[28] Cheng XG, Qu H, Liu W, et al. MRI screening on bone ischemia of hip and knee
in recovered SARS patients[J]. Chinese Journal of Radiology, 2004, 38(3): 230-
235. DOI: 10.3760/j.issn: 1005-1201.2004.03.002.

[29]Raghu G, Collard HR, Egan JJ, et al. An official ATS/ERS/JRS/ALAT statement:
idiopathic pulmonary fibrosis: evidence-based guidelines for diagnosis and
management[J]. Am J Respir Crit Care Med, 2011, 183(6): 788-824. DOI:
10.1164/rccm.2009-040GL.

[30]American Thoracic Society, European Respiratory. ATS/ERS Statement on
respiratory muscle testing[J]. Am J Respir Crit Care Med, 2002, 166(4): 518-624.
DOI: 10.1164/rccm.166.4.518.

[31]Ozalevli S, Karaali HK, Ilgin D, et al. Effect of home-based pulmonary
rehabilitation in patients with idiopathic pulmonary fibrosis[J]. Multidiscip
Respir Med, 2010, 5(1): 31-37. DOI: 10.1186/2049-6958-5-1-31.

[32] Strickland SL, Rubin BK, Drescher GS, et al. AARC clinical practice guideline:
effectiveness of nonpharmacologic airway clearance therapies in hospitalized
patients[J]. Respir Care, 2013, 58(12): 2187-2193. DOI: 10.4187/respcare.02925.

[33]Chan JC, Recovery pathway of post-SARS patients[J]. Thorax, 2005, 60(5): 361-
362. DOI: 10.1136/thx.2004.035972.

[34]Pulmonary Rehabilitation Society of World Federation of Chinese Medicine
Societies.  Rehabilitation guidelines for traditional Chinese medicine
rehabilitation of chronic obstructive pulmonary disease (2019-8-23) [EB/OL].
http://www.wfcms.org/menuCon/contdetail jsp?id=9318.

[35]Xu QY. A Study Review about Baduanjin Exercise Therapy on Human Body [J].
Chinese Manipulation & Rehabilitation Medicine. 2018, 9(20): 85-87. DOI:

CNKI: SUN: AMYD.0.2018-20-041.



[36]Niu LC. Analysis and study on Baduanjin qigong and its fitness value[J].
Contemporary  Sports ~ Technology. 2017,  7(9): 197-198.  DOI:
10.16655/j.cnki.2095-2813.2017.09.197.

[37]Liu XD, Liu L, Lu YF, et al. Recommendations for combined Chinese and
Western rehabilitation training for functional recovery in COVID-19 patients
[J/JOL]. Shanghai Journal of Traditional Chinese Medicine: 1-5[2020-02-21].
http://www.gov.cn/zhengce/zhengceku/2020-02/24/content 5482544 htm.

[38]Judy, Yuen-man, Siu, et al. Coping with future epidemics: Tai chi practice as an
overcoming strategy used by survivors of severe acute respiratory syndrome
(SARS) in post-SARS Hong Kong[J]. Health Expectations, 2016, 19(3): 762-772.
DOI: 10.1111/hex.12270.

[39]Feng CL, Cui HS, Yu HY, et al. Expert opinion on combined Chinese and
Western rehabilitation intervention during the recovery period of COVID-19
(draft) [J/JOL]. Beijing Journal of Traditional Chinese Medicine. 1-8[2020-02-21].

[40]Gordon CS, Waller JW, Cook RM, et al. Effect of Pulmonary Rehabilitation on
Symptoms of Anxiety and Depression in COPD: A Systematic Review and Meta-

Analysis[J]. Chest, 2019; 156(1): 80-91. DOI: 10.1016/j.chest.2019.04.009.



Table 1. Protection categories for respiratory rehabilitation in COVID-19 patients

Protec Treatment  Suggestions for protection gear

tion  item Disposa Medic Protect Late Worki Anti- Disposa Sho Full- Fast-
catego ble al face ive X ng penetrat ble e face dryin
ry cap masks face glov gown ion protecti cov respira ¢
shield/ es isolatio vegown er  tor/pos hand
goggle n gown itive saniti
s pressu  zer
re (75%
headge ethan
ar ol)
Primar Patients + + - + + - - - - +
y who
continuou
sly tested
negative
Grade Confirme + + + + + - + + - +
2 d patient,
no aerosol
generation
scenario
Grade Confirme + + + + + + + + + +
3 d patient, (2
aerosol- pairs
generating )
scenario

Note: Currently, there is no unified personal protection standard for respiratory rehabilitation in COVID-19

patients, and this table is a summary of the “nosocomial infection management standards” of China and local

and overseas guidelines.





