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Abbreviations

National Institute for Health and Care Excellence (NICE),

The Scottish Intercollegiate Guidelines Network (SIGN) guideline
The Royal College of General Practitioners (RCGP)

Acute coronavirus disease 2019 (COVID-19)

Post-intensive care syndrome (PICS)

International Classification of Diseases, Tenth Edition Clinical Modification (ICD-10-CM).
Patient population, intervention, comparison, outcome, and setting(PICOTS)
limitations in activities of daily living (ADLs)

Post-COVID-19 Functional Status (PCFS) scale

cardiovascular magnetic resonance (CMR)
Angiotensin-converting enzyme 2 (ACE2)

Venous thromboembolism (VTE)

Acute respiratory distress syndrome (ARDS)

Computed tomography (CT)

C-reactive protein (CRP)

Brain natriuretic peptide (BNP)

Intensive care unit (ICU)

Post-traumatic stress disorder (PTSD)

General Anxiety Disorder-7 (GAD-7)

Patient Health Questionnaire-9 (PHQ-9)

PTSD Symptom Scale (PSS)

Screen for Posttraumatic Stress Symptoms (SPTSS)

PTSD Checklist for DSM-5 (PCL-5)

Impact of Event Scale-Revised (IESR)

Hospital Anxiety and Depression Scale (HADS)

Variant of high consequence (VOHC)

Montreal Cognitive Assessment (MoCA)

*Mini Mental Status Examination (MMSE)
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Introduction
Scope of the guideline:
This guideline addresses the following areas related to the post -:

¢ Describe the symptoms and conditions associated with post-COVID conditions .

e Explore the standard clinical assessments and tests, required to reduce the burden
from excessive testing and medical encounters.

o Describe the role of virtual Hospital in the management of Post-COVID-19 clinical care

o Describe the medical home approach and how it can be used to optimize patient care.

e If you are healthcare provider, please direct your questions to 937

Aim of the guideline:

This Guideline aims to provide health care professionals with an updated knowledge, skills and
tools to effectively diagnose and manage of the Post- Covid-19 cases in Kingdome Saudi Arabia.
Based on current evidence for best practices that is suitable for our target population, culture,
health-care system, and resources.

Target audience of the guideline:

This guideline is intended for the use of healthcare professionals at Primary and Secondary Health
Care Settings and targeted health professionals of the following specialties including Physicians;
Psychologists; Physiotherapists; Public Health Workers; Laboratory technicians and nurses

Clinical questions to be answered:

The following sex items (PICOS) (patient population, intervention, comparison, outcome, and
setting) were used to define and cover different aspects:

(P) The target Population concerned and characteristic of disease condition:

This guidance refers to patients who meet the clinical case definition of ongoing
symptomatic COVID-19 and post-COVID-19 syndrome includes inhabitants in KSA,
Saudi and non-Saudi, both sex and all age groups whom infected with Covid-19 for
more than four weeks

() the Interventions:

e Screening, diagnose, assess the population for long Covid-19 cases

¢ Management (Supportive, psychological, dietary and physical exercise
interventions. Through Virtual assessment, and Primary Health Care Centers.

o Referral to secondary and tertiary care for further assessment and
management.

(C) Comparison:

e The best measurement tool
o The appropriate interventions and management plans
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(O) The expected Outcome including patients, public and system:

e To reduce the expenditure on the health system.

e Todecrease clinical practice variation. As fragmented care, increase the risk of
contradictory medical advice.
To prepare a national guideline in the management of Pos-COVid19 cases

e To improve the overall health status outcome among COVID-19 cases

e To reduce the burden (e.g., financial, time, and psychological burden)

(S) The Health Care Setting and context in which the guidelines are to be implemented
The structure of the guideline

) Chapter one; Post-COVID-19

) Chapter two; Post COVID-19 clinical care service in KSA

)  Chapter three; The holistic post-COVID assessment

) Chapter Four; The management plans

) Chapter five; Post-COVID-19 A specific section on children and young people

) Chapter Six; Appendix

Supporting Evidence;
% Long-COVID-19 (Post-COVID-19 syndrome. International SOS, 19March 2021.
+« National guidance for post-COVID syndrome assessment clinics. Report template -
NHSI website (england.nhs.uk). Version 2, 26 April 2021s: The National Institute for
Health and Care Excellence (NICE),

% Evidence summary has been updated in line with NICE/SIGN/RCGP guidance

% The Scottish Intercollegiate Guidelines Network (SIGN) guideline

% The Royal College of General Practitioners (RCGP) Primary Health Care centers and

Hospitals

% Trisha Greenhalgh and Matthew Knight (2020). Long COVID: A Primer for Family
Physicians. American Family Physician website at www.aafp.org/afp. Copyright © 2020
American Academy of Family Physicians. For the private, honcommercial use of one
individual user of the website. All other rights reserved

Development Process:

¢ Reviewed the Post-Covid-19 Clinical Practice care published literatures and Guideline
for providing effective Post-Covid-19 Clinical care in Saudi Arabia

e Conducted a rigorous review of relevant evidenced based scientific literature. After a
thorough assessment, a consensus was reached to avoid duplication of efforts and to fill
the gap

e The updated version was presented in a workshop, involving the Scientific Committee, in
addition to other relevant stakeholders and the recommendation of the participants were
included.

o We retrieved 53 articles to screen articles, titled as long covid-19 were read by authors
first, and followed by abstracts to further narrow down the number of records considered.
To avoid unnecessary exclusion of studies, limited exclusion and inclusion criteria were
applied. We excluded papers that were not relevant to or not mention long covid-19

e The final draft of the first edition was distributed to be reviewed by the Scientific
Committee and their comments were included (members of the team were listed at
appendix |
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Chépter 1;
Clinical case definition of post COVID syndrome 9

Called: Long-COVID”, or “Post-COVID-19 syndrome”, or “chronic COVID syndrome”, or “late
sequelae of COVID-19”, or “long haul COVID”, or “long-term COVID-19”, or “post-acute COVID-
19”, or “post-acute sequelae of SARS-CoV-2 infection, or “COVID long-haulers”

Definition: this persistent state of ill health is However, there is no internationally agreed definition
of post COVID condition as of yet”

This set out the following clinical definitions:
1. Acute COVID-19. signs and symptoms of COVID-19 for up to four weeks.

2. Ongoing symptomatic COVID-19. signs and symptoms of COVID-19 from 4 to 12 weeks. The
patient should offer the following:

e Signposted to self-management including the online platform Your COVID-19 Recovery
(YCR) Phase 1.

e Supported self-management which may include support from the practice or primary
care network team and linking into community groups

3. Post-COVID-19 syndrorne:

Is a spectrum of signs and symptoms that persist for or develop after 12 weeks following an
acute COVID-19 infection and are not explained by an alternative diagnosis, which should be
assessed and excluded?

4- The term ‘Long COVID': is used to describe signs and symptoms that continue or develop
after acute COVID-19. It includes both ongoing symptomatic COVID-19 and post-COVID-19
syndrome. Due to a dysfunctional immune-inflammatory response, that affects people who were
never hospitalized and may occur without a history of a polymerase chain reaction test positive
results

This term was coined by online communities of patients who felt dismissed by their physicians
as overreacting to “mild” illness. However, evidence concluded that it is a distinct syndrome,
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Rational:
From more than 4,000 international studies, worldwide, prolonged COVID-19 symptoms were
reported one in 2 adults and around 2% of children. More over the persistence of Long COVID

symptoms for months could be emerging as a chronic disease

Epidemiology:
It is difficult to predict accurately the number of infected COVID-19 cases who will progress to

long COVID-19 or the complicated long COVID-19 because the incidence and mortality rates of
covid-19 vary between countries. The disparity is likely the result of differences in the accuracy

of diagnosis, base population, capability of healthcare systems, and the reporting systems.
Prevalence:

The disparities between long COVID epidemiology reports are owing to many reasons, including

the population assessed. Length of follow-up period, symptoms examined, and accuracy of self-
reporting. In addition, the reported incidence of Post Covid-19 of from studies around these
finding is not fully corroborative, but show that a substantial proportion of people develop long
COQOVID-19 after covid-19 may

» Around 33% of cases had not returned to their usual state of health when interviewed
3 to 6 weeks after diagnosis

» 32.6% to 87% at 60 days (2months)

» 96% at 90 days (3months)

» 76% of people at 6 months

» 30% of patients still had persistent symptoms at 9 months. The majority of patients

surveyed (85%) were outpatients with mild illness

» ICU admitted patients may experience post-intensive care syndrome (PICS) which
are health problems that remain after critical illness

» The UK Office for National Statistics (ONS) has released data on the prevalence of long
COVID symptoms. Estimates that 22% at 5 weeks / 9.9% at 3 month / around 1 in 10 of

participants may had symptoms for 3month or longer.

2Page
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Risk factors, and Risky groups for Post-COVID conditions * *-29

>

VV YV VY

A\

Women; with unknown biological risk factors and unclear demographic
differences

Children and adolescents as well as adults; with unknown true frequency and severity
Anyone infected with (even who suffered mild illness) risky to develop Long-COVID
People with weak immune responses to the infection
Those who suffered from severe COVID-19 disease

Comorbidities; among more than 1/3 of patient’s experiences long COVID-19; the
most common co-morbidities were diabetes mellitus and hypertension.

Older patients; higher risk for severe acute disease and related ongoing
symptoms.

Even younger healthy patient’s months after the onset of acute infection reported
debilitating post-COVID conditions

Other Factors nonspecific to COVID-19, at baseline of infection or prolonged
acute infection for example; and mental physical health consequences of a
potentially life-threatening conditions

Pre-COVID -19 comorbidities (underlying medical conditions).

Timing:

Resolution of symptoms these have been after recovery from acute illness that last weeks or
even months

No hospitalized COVID-19patients; after symptom onset

Two-thirds are symptom-free by 14 days

Ninety Percentage are symptom free by 21 days

The rest of patients experience persistent—or relapsing and remitting—symptoms,
including cough, breathlessness, fatigue, fever, sore throat, nonspecific chest pains
(lung burn), cognitive blunting (brain fog), anxiety, depression, skin rashes, and diarrhea.
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COVID-19 variants of concem ©'-22)

Several covid-19 variants as in Table 1; have emerged that have an increased transmissibility
and may result in more severe acute disease 30 June 2021, These viral strains can inflict long
term complications needs to be examined fully.as one variant causes more damaging long term
effects than others patients infected with such a variant w develop longCOVID-19 symptoms
may require additional support, as well as more rapid and intense treatment strategies to
combat their long term symptoms.

Names Effect Vaccine efficacy (two doses)
Wild type SARS-CoV-2
15T strain is “Kent variant” | Approximately 40-50% | Oxford AstraZeneca are, 74.5%. BioNTech vaccine

from the B.1.1.7 lineage,
now termed the Alpha
variant.

increased transmissibility than
original and likely increases
acute disease severity

are 93.7%. Novavax are 85.6%. Modern are 100%.
Sinovac vaccine are 71-91%

Beta, 1°' discovered May
2020

with a 50% increase in
transmission,

Both Pfizer and Moderna vaccines are still
95% .Novavax (60%) and Johnson and Johnson (57 %).
Oxford-AstraZeneca single dosed vaccine show low
efficacy against beta 82% effectiveness in preventing
severe disease and death. Sputnik \V’s was 70% lower
against beta than against wild type.

The Gamma, in Manaus,
Brazil, in November 2020

1.7-2.4 times more transmissible
than wild-type SARS-CoV-2.

Pfizer vaccine, effective in 60% of the fully vaccinated
people. while Sputnik V is “highly effective” against
gamma variants

Delta, identified1st in
October 2020.is the
dominant in Europe , and
US ( 9 mutations on the
spike protein)

The most transmissible form
60% more so than the alpha
variant,

67 % with the Oxford-AstraZeneca vaccine and 88%
with the Pfizer-BioNTech vaccine, while Sputnik V is
90% effective.

Eta, Zeta, Theta, Lambda,
and Kappa variants

Under investigation

New Omicron (or
B.1.1.529) variant (32-50
mutations on his protein)

It is not yet clear whether infection with Omicron causes more severe disease compared
to infections with other variants, including Delta

Deltacron COVID-19
variant (1*' discovered
January 9, 2022).

.10 of the mutations from Omicron have been found in the new variant

New variants of the SARS-CoV-2 virus are detected every week

N.B; Nowadays, no SARS-CoV-2 variants are considered Variant of high consequence (VOHC)
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Pathophysiology
» Covid-19 caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
enters cells via the angiotensin-converting enzyme 2 (ACE2) receptor (which present in
numerous cell type including in the oral and nasal mucosa, lungs, heart, gastrointestinal
tract, liver, kidneys, spleen, brain, and arterial and venous endothelial cells,).
» The virus once internalized, undergoes replication and maturation, then provoking an
inflammatory response through activating and infiltrating the immune cells by various
cytokines. This highlighting how SARS-CoV-2 causes multiple organs damage. long

COQOVID-19 exhibit involvement and impairment in the structure and function of multiple

organs

—
Heart
m Chest pains
m Myocardial
inflammation
= T Serum troponin
m Palpitations

Brain
m ‘Brain fog’

m Delirium
~ m Fatigue
[, m Sleep disturbances

Lungs —————

m Dyspnea o
m Chest pain P
m Cough !

A

oy

Pancreas Spleen

= | T & B lymphocyte

=

m Pancreatic injury >
= Pancreatitis J

m Atrophy of lymphoid follicles

o

Liver

m Liverinjury
'- T Aspartate
aminotransferase
= T Alanine aminotransferase

Kidney
®m Renal impairment

m Acute kidney injury

Blood vessels
m Inflammation

m Vessel damage
m Coagulopathy

m Microangiopathy

Gastrointestinal tract
m Diarrhea

m Mausea
m Sore throat
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Fig (2) The SARS-CoV-2 virus gains entry into the cells of multiple organs via the ACE2 receptor.
Once these cells have been invaded, the virus can cause a multiple of damage ultimately leading
to numerous persistent symptoms, some of which are outlined here.

The onset pattems of the post-COVID conditions %

a. Persistent condiitions, and /or symptoms, that start at the onset of acute infection
b. New-onset and late sequelae; that starts following the asymptomatic COVID-19
disease or a following the relief period of acute symptom relief or remission;

c. Evolution of symptoms and conditions; that composed of some new added
symptoms over time (e.g. memory loss), in addition to the persistent of some

symptoms (e.g., dyspnea)

Wide range of clusters of symptoms present in Long-COVID either ®°

Y

In isolation or several of them together (often overlapping)
May be transient, constant or may change with time.
Which can fluctuate and change over time

Can affect any system in the body.

YV V V

Post-COVID-19 associated with functional limitations, beside the wide a spectrum of many
consequences (psychological, physical, and social) that affect the patient wellness and quality of
life. Based on the current Evidence on the PASC the observed multi-organ clinical sequelae was
summarized in (Figure 3 and Table2)

6Page
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Fig (3) Long-term effects of COVID-19

Long-term effects of COVID-19
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Table 2 summarizes these multi-organ clinical sequelae of COVID-19. #&29

Organ Clinical Manifestations Pathological features Potential Underlying Biology
Systems
Respiratory +  Chronic cough +  Congestive lungs with alveolitis +  Direct viral invasion via AGE-2 expression in
system *» Shortness of breath (dyspnea), «  Ground glass opacities the upper ai blat and ciliated C
breathlessness - Pulmonary lesions cells), lower respiratory tract epithelium (type
. Chest pain - Mononuclear inflammatory cell Il alveolar), and pulmonary vasculature
*  Reduced exercise capacity (Monocyte and macrophage) and fibrinous exudate (arterial smooth muscle), and endothelial cells
»  Acute respiratory diseases *  Inflammatory edema in respiratory *  Residual virus in lungs post recovery
. Fibrotic lung disease mucosa and alveolar wall +  Cytokine storm
. Bronchiectasis . Platelet-fibrin thrombi . Activation of the nent
+  Pulmonary vascular disease +  Necrotising bronchiclitis, diffiuse alveolar damage +  Microthrombi and macrothrombi formation
(DAD), hyaline membrane formation
Cardiovascular = Chest pain * Cardiac - Direct viral invasion wia ACE-2 receptor in
system «  Palpitations «  Increased troponin levels cardiac tissue (pericytes, endothelial cells,
*  Ventricular dysfunction +  Low-grade myocardial inflammation cardiomyocytes, cardiofibroblasts, and
. Myocardial injury - Hypertrophied cardiomyocytes with epicardial adipose cells, and vascular cells)
* Myocarditis inflammatory infiltrates - Cytokine storm
*  Cardiomyopathy . Focal edema *  Hyperinflammation
+  Cardiac arrhythmias +  Interstitial hyperplasia +  Endothelial dysfunction
- Myocardial ischemia «  Fibrosis «  Leucocyte infiltration
*  Thromboembolism «  Degeneration, necrosis and signs of «  Formation of microvascular thrombosis
lymphocytic myocarditis
+  Hematologic
- Edematous changes in alveolar capillaries
- Fibrin thromibi
+  Perivascular inflammatory infilttrates
Nervous +  Fatigue +  Brain lesions + Proposed SARS-COV-2 viral invasion by
system - Myalgia - Hyperemia, edema and neuronal degeneration breaching blood-brain barrier or through
. Ardety . Demyelination olfactory nerves
+  Depression «  Acute hypoxic ischemic injury +  Hypoxia
. PTSD - Cytokine storm
= Sleep disorders = Hyperinflammation
*=  Headaches +  Coagulation abnormalities
. Taste and smel impairment . Endothelial dysfunction
(ageusia and anosmia)
. Cognitive impairment (brain fog)
= Mood swings Seizures
*  lschemic or hemorrhagic stroke
. Encephalitis
Urinary system/ -« Acute kidney injury - Diffuse proximal tubule injury - Direct wiral invasion wia positive ACE-2
Kidney . Alburninuria . Protein exudate in balloon cavity and thrombus exprassion in kidney tissue (proximal tubule
+  Proteinuria in capillaries epithelial cells, glomerular endothelial cells,
»  Hematuria *  Mon-specific fibrosis with lymphocytic infiltrates podocytes and kidney vasculature)
= Acute tubular necrosis +  Cytokine storm
+  Systemic hypoxia
+  Activation of complement components
(C5b-9)
«  Abnormal coagulation
Digestive . Acute liver injury . Hepatic cell degenaration . Direct viral invasion via ACE-2 expression in
system/Liver «  Cholestasis «  Multi-focal necrosis, indicative of cirrhosis the hepatobiliary system (cholangiocytes,
- Elevated serum liver biomarkers - Biliary plugs in the small bile duct hepatocytes and bile duct cells)
(aspartate aminotransferase . Atypical ymphocytic infiltration in the portal tract . Systemic inflammation
(AST), alanine amir fo = d number of portal veins +  Hypoxia
{ALT), biliruibin) = Activated Kupffer cells +  Drug-induced damage
* ‘Smooth muscle fragmentation of portal vein - Coagulation abnormalities
Digestive . Diarrhea . Stenosis of small intestine +  Direct viral invasion via ACE-2 expression in
system/ +  Decreased appetite +  Segmental dilatation digestive tract (small intestinal enterocytes)
Gastrointestinal = Nausea/Nomiting . Degeneration, necrosis and shedding in - ion of ir i flora
tract . Abdominal pain the gastrointestinal mucosa . Cytokine storm
»  Gastrointestinal bleeding . Inflammatory infiltrates
+  Anorexia
Reproductive = Qrchitis - Leucocyte infiltration =  Direct viral invasion via positive ACE-2 and
system/Testis . Infertility . Edematous testicular cells TMPRSS2 expression in testicular cells
*  Sterility »  Destruction of the seminiferous tubules *  Hyperinflammation
*  Reduced spermatogenesis
Dermatological +  Hair loss «  Vasculitis + Direct viral invasion via positive ACE-2
system/Skin +  Erythematous rash +  Dermatological lesions in trunk, hands and feet expression in endothelium, stratum basale,
+  Dermatitis +  Perivascular inflammatory infiltrates in the superficial sebaceous and eccrine cells
+  Pseudo-chiblains on fingertips dermis with extravasation of red blood cells and
and toes intraluminal thrombi
+  Uricaria +  Capillary thrombosis with diffuse hemorrhage

+ Chicken pox-ike vesicles”

Parakeratosis, acanthosis, dyskeratotic keratinocytes,
necrotic keratinocytes, acantholytic clefts along with
ymphocytes satelitisms
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The symptoms of Long-COVID-19 ©°9

Most commonly reported symptoms are fatigue and breathlessness. Other complaints are
:mentioned below but may not be limited to

1. General symptoms; fatigue, vitamin D deficiency, weight loss, dysautonomia, allergies
and mast cell activation syndrome, progression of comorbid conditions reactivation of
other viruses and, pain syndromes,

2. Limitations in activities of daily living (ADLs) such as walking, bathing, or dressing and
musculoskeletal joint pain, muscle pain, fever.

3. Pulmonary Impaimments; interstitial lung disease, dyspnea, and reactive airway disease

4. Cardiovascular system Impaiments; chest pain, palpitations (loud or fast heart beats),
chest tightness, Myocarditis, heart failure, pericarditis, orthostatic intolerance (e.g.,
postural orthostatic tachycardia syndrome (POTS)

5. Neurological Impairments; Inability to focus or concentrate (brain fog), memory issues,
headache, olfactory and gustatory dysfunction, sleep difficulties, numbness, tingling
sensation, and transient ischemic attack/stroke.

6. Gastrointestinal, and Hepatic Impairments; pain in abdomen, diarrhea, nausea, loss of
appetite

7. Urology, and Kidney Impaiments; Incontinence, chronic kidney disease, and sexual
dysfunction

8. Mental Health Mood swings, anxiety, depression, post-traumatic stress disorder (PTSD),
and psychosis

9. Metabolic, and endocrine Impairments; diabetes mellitus, hypothyroidism

10. Ear, Nose, and Throat; Loss of smell and taste, earache, sore throat

11. Skin; rashes, alopecia

12. Hematology; pulmonary embolism, arterial thrombosis, venous thromboembolism, or
other hypercoagulabilit
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Figure 3, Potential immune-pathological mechanism underlying multi-organ sequelae of
post-acute sequelae of COVID-19 (PASC).
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Sequelae and Subtypes of long COVID-19 (>

COVID-19 sequelae subtype criteria”, COVID-19 Clinic of the University of Cincinnati Medical

Center.

Typel Type2  Typel Type d Type s
Initial symptoms Variable® Mild A B A B None
Mild Mild None None
Duration of symptoms Variable? >6weeks 3-6months >6months Variable Variable N/A

Period of quiescence No No Yes Yes No No NA
Delayed onset of symptoms No No No Yes Yes Yes
>3 months =6 months

Correlate with the severity of initial infection, number of organ system injured and pre-existing medical conditions.

Prognosis of Long-COVID-19%%

Despite the scarce amount of published reports, or studies, that indicate that the majority of
PCS patients had good prognosis with no reported fatal complications or outcomes, furthers
studies are still required
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1) Fatigue ©*®
Estimated prevalence in long COVID-19

Fatigue is a major manifestation, and a common persisting symptom regardless of severity of the
acute illness. It is more profound than being overtired.

» Incidence starting from 11.9% at the five week

» To 93.5% and 92.9% of hospitalized and non-hospitalized patients, respectively,
reported ongoing fatigue at 79 days (3-4 m) following onset of illness

» To60.3and 98 0% in wards and ICU respectively

» 58%. up to 60% of cases reported ongoing fatigue at 12 months following recovery from
the acute illness

» Fatigue can be reported up to 7 months after the onset of acute COVID-19

Fig 4: Pathophysiology of post-COVID-19 fatigue

Psychatogical

Nera terminal and social factors
. e @ f Pro-inflamimatory F 'I‘
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@ 4 ros — = atigue
LG ORI TRIRA YRR IS v
Muscle fibwer

Atrophy of muscle fibers

Definition;

It is unrelenting exhaustion and a constant state of weariness that causing manifest disability
through reducing a person’s energy, motivation, concentration. When continue beyond seven
months requiring complete assessment and investigations.

Risk factors;

Fatigue has been significantly higher among male gender and COVID-19 patients with
comorbidities e.g., diabetes mellitus, and hypertension.
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Mechanisms;

After COVID-19 infection, chronic fatigue results from inflammatory response pathways
miscommunication, systemic inflammation and cell mediated immune mechanisms, rather than
direct viral neuro-invasion with no association between pro-inflammatory markers and long term
fatigue in patients with persisting fatigue.

The development of post-covid-19 fatigue, is likely to be due to a range of central, peripheral,
psychological factors, and other factors

» Negative psychological and social factors associated with the covid-19 pandemic have
also been linked to chronic fatigue

»  Other factors include immune system dysfunction, hormonal disturbances, , , nervous
system abnormalities and infection

» Peripheral factors such as direct SARS-CoV-2 infection of skeletal muscle, resulting in
damage, weakness, and inflammation to muscle fibers and neuromuscular junctions may
contribute to fatigue.

» Central factors;

¢ Frontal lobe and cerebellum hypo metabolism in the central nervous system (CNS),

e Lymphatic system congestion and the subsequent toxic build-up caused by an increased
resistance to cerebrospinal fluid drainage through the cribriform plate as a result of
olfactory neuron damage.

Diagnosis

Currently, there is no generally accepted method. It mainly diagnosed by excluding any diseases
that had similar symptoms. The presentations;

Post-COVID-19 Myalgia Chronic fatigue syndrome
fatigue encephalomyelitis (ME) (CFS)
Overlap Include fatigue, neurological/pain, cognitive dysfunction (neurocognitive)/
symptoms psychiatric, neuroendocrine, autonomic, and immune symptoms, prolonged

relapse of exhaustion, long symptom durations, reduced daily activity,
depression, and post-exertional malaise.

The difference ME/CFS remains enigmatic

Therefore, research into long COVID-19 may assist in developing understanding of ME/CFS and
vice versa.

Extreme fatigue and incapability to perform daily life activities is a common complaint among
COQOVID-19 survivors. They share features with chronic fatigue syndrome (CFS) encountered after
SARS, MERS, and community-acquired pneumonia.

Post-exertional malaise; is a term used to describe the worsening of symptoms 12 to 48 hours

after any mental or physical or exertion even minor ones and lasting for days or even weeks).
These patients may need modifications in the testing plan

[# SaudiMOH ‘ £3Saudi_Moh
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2) Musculoskeletal symptoms and limitations in ADLs“%%?

Presenting as

>

>

Limitations in ADLs (dressing, walking, bathing, or with multi-factorial causes of this
functional decline

Patients with post-COVID conditions may share the symptoms that occur in patients
who had (fibromyalgia, post-treatment Lyme disease syndrome, dysautonomia external,
and mast cell activation syndrome symptom management approaches that have been
helpful for these disorders

Mechanism
Physical weakness may be due to:

>

>
>

Direct effect of myopathy, neuropathy, cardio-respiratory impairments, cognitive
impairment.

Combination of the above mentioned conditions.

The multiple diverse symptoms that affects different parts of the body as part of COVID-
19 long-haulers such as nausea, extreme fatigue, dyspnea or shortness of breath, cough,
chest pain, brain fog, Short-term memory loss, palpitations, excessive bruising, joint pain,
light and sound sensitivity, coagulation, neurological, gastrointestinal and gynecological
problems.

Diagnosis

>

>

>

Post-COVID-19 Functional Status (PCFS) scale; to track the full spectrum of functional
outcomes over time

The 10-minute NASA Lean Test (NLT) is a simple and clinically useful point-of-care
method for early diagnosis of PASC, and help guide the management and treatment of
orthostatic intolerance.

A comprehensive assessment of five parameters: ADLs, respiratory function, physical
function, cognitive function and quality of life is recommended to assess the functional
limitations post-COVID-19 (8"

Provocation studies with cognitive, postural and physical challenges to clarify the
biological abnormalities that causally connected to the post-COVID symptoms.

Management

>

The Stanford Hall consensus statement for post-COVID-19 rehabilitation has recognized
and classified the requirements of multidisciplinary rehabilitation approach: to ensure the
care continuum, and to achieve a gradual but complete recovery into the following
domains; pulmonary, cardiac, sport and exercise medicine (SEM), psychological,
musculoskeletal, neuro- rehabilitation and general medical.

Innovative approaches including virtual rehabilitation programs (such as video-linked and
online classes, home education booklets, and telephonic support) are likely to become
the norm ahead.
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3) Pulmonary, and respiratory Impairments **%
Estimated prevalence

a) Of dyspnea;
» Estimated in of 4.6% at 5 weeks post-covid-19 infection, regardless of presence of acute
respiratory symptoms or disease severity.
» 43.4% of 143 patients assessed were still experiencing dyspnea 2m after covid-19 onset.
» Breathlessness is common in people with long COVID-19.
b) Of respiratory complications;
COVID-19 is a respiratory iliness, and Respiratory complications are not unusual
» Roughly a third of the survivors had identified long-term lung damage and lung
functional abnormalities
» After three months of onset of infection; 35 (64%) showed persistent symptoms,
and 39 (71%) of them showed different degrees of radiological and physiological
lung abnormalities
»  Of discharged, and asymptomatic cases; 94% Residual lung computed
tomography (CT) abnormalities with predominantly ground-glass opacity
» 30 days after hospital discharge (in the early convalescence phase); 50% showed
decreased lung diffusing-capacity, lower respiratory muscle strength, and lung
imaging abnormalities

Definitions
Dyspnea; Shortness of breath
Risky groups including

» Older people, those who endure acute respiratory distress syndrome,

» Those who have extended hospital stays,

» Those with pre-existing lung abnormalities are prone to develop fibrotic-like changes to
lung tissue.
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Fig 5 ; Pathophysiology of post-COVID-19 Puimonary , and respiratory Impairments

Diagnosis; Abnormalities in;

Y

The total lung capacity.
Diffusion capacity for carbon monoxide
Forced expiratory volume in the first second,
Forced vital capacity.
Small airway function.
In certain conditions, Post-covid-19 long-term breathing difficulties have no signs of
permanent lung damage.

vV VYV VYV

N.B; in hospitalized covid-19 patients at time of discharge and one month after onset of
symptoms.

Mechanisms

> SARS-CoV-2 replicates in the endothelial cells, causes substantial lung and respiratory
tract damage and an intense immune and inflammatory reaction.
SARS-CoV-2 direct invade via ACE2 expression in the upper airway (goblet and ciliated
epithelial cells), pulmonary vasculature (arterial smooth muscle), lower respiratory tract
epithelium (type Il alveolar), and endothelial cells this immunological damage leads to the
development of acute respiratory distress syndrome (ARDS) and subsequent long-term
respiratory impairment
» Atfter three negative nasopharyngeal swab samples, Pathological evidence shows that
the virus or its particles persist in the lung.
After recovery, the COVID-19 associated; atypical pneumonia and (ARDS) cause
irreversible fibrosis and scaring. The varying degree of pulmonary histopathological
changes and functional pulmonary abnormalities that leads to lasting lung alveoli damage,
long-term breathing problems that supports the manifestation of chronic lung tissue
damage
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> After the resolution of infection, in some patients accelerated, lung fibrosis triggered by
elevated levels of pro-inflammatory cytokines, in particular IL-6 and TGF-, may
contribute to the long-term respiratory sequelae.

> Pulmonary vascular thromboembolisms increase that may contribute to the long-term
respiratory sequelae.

NB Despite these abnormalities in imaging and functional parameters, the long-term clinical
significance of these findings needs further elucidation.

4) Cardiovascular Impairments (' ¢ 6%%7

Estimated prevalence
The COVID-19 patients who had recently recovered from the illness;

» 78%, showed abnormal cardiovascular magnetic resonance (CMR) findings

» 60% had ongoing myocardial inflammation

» Among recovered athletics, the majority were asymptomatic CMR imaging showed
myocarditis (15%) and prior myocardial injury 31%

Timing and risk factors

The prevalence of these abnormalities 71 days after the onset of COVID-19 diagnosis), even in
those experiencing mild symptoms. It was independent of severity of the disease, pre-existing
conditions, time from original diagnosis, and presence of cardiac symptoms. Increased risk of
significant cardiac complications in the early convalescent stage and the long-term period post-
acute COVID-19 disease.

Presenting symptoms

Cardiac complications, associated with COVID-19 especially (myocardial injury, and arrhythmias,
increasing the risk of heart failure and other complications), even in those experiencing mild
symptoms (2%

Diagnosis
» Echocardiographic Magnetic resonance imaging of the heart tissues shows evidence of
myocardial damage

Mechanisms; in COVID-19 survivors

» Direct viral invasion via ACE2 receptor in cardiac tissue (pericytes, cardio fibroblasts,
endothelial cells, pericardial adipose cells, cardio myocytes, and vascular cells).

» Hyperactive inflammatory, and hypercoagulable states associated may explain the risk of
thrombotic complications

» Endothelial dysfunction affecting the integrity of the myo- and pericardium may
perpetuate cardiovascular damage. Endothelitis may lead to persistent damage to other
organs, including the lungs, brain, liver and kidneys.

» Dysregulation of RAS may also create a persistent cardio metabolic demand

» These histopathological changes in the heart reinforces the manifestation of cardiac
sequelae in post-acute COVID-19.
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>

Predisposition to thrombotic complications, which causes diffuse thromboembolic events
and intravascular coagulation that, involves different organs. the estimated rate of venous
thromboembolism (VTE) was less than 5% (despite many limitations and challenges)

5) Neurological Impairments ©8296878)

Estimated prevalence

>
>

Neurological impairments in more than one third (36.4 %) of patients
The persistence of cognitive impairment and motor deficits in a third of the discharged
patients reinforces the risk of developing long-term neurological consequences

Risk factors.
Being a male gender associated with increased risk of PCS neurological complications
including Guillain-Barre syndrome, but in classical form, there was not any gender difference.

Presenting symptoms; Neurological symptoms and sub-clinical cognitive dysfunction

>
>
>

>

Neurological deficits, including strokes, seizures and Guillain-Barre syndrome
Increased susceptible to developing cognitive decline in particular Alzheimer’s disease
COVID-19 has been linked with the risk of developing Parkinson’s disease and
Alzheimer’s disease

Neuropsychiatric sequelae that lasted for months’ post recovery in the past epidemics,
threaten the cognitive health, day-to-day functional status, and overall health and well-
being of COVID-19 survivors.

Mechanisms;
In COVID-19 survivors because of interacting and multiple causes

>

>
>

Direct viral damage to the cortex and adjacent sub-cortical structures, causing direct
viral encephalitis

Indirect non-central nervous system systemic impairment and psychological trauma
Systemic inflammation; promote cognitive decline and neurodegenerative diseases
supports the likelihood of neurodegeneration

Cerebrovascular changes and Peripheral organ dysfunction (liver, kidney, lung).
Persistence neuropathology through the associated immunosenescence and
inflammation, that leads to continuous detrimental effects of on the central and
autonomic nervous system

These abnormalities may either aggravate a pre-existing neurological disorder or trigger
a new one.

ARDS patients often experience subsequent cognitive impairment, executive
dysfunction, and reduced quality of life, that can last for months after hospital discharge
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6- Gastrointestinal and Hepatic Impairment 72

Estimated prevalence

However, the prevalence and the nature of Gl and hepatic manifestations among PASC patients
are not yet clear, a Systematic review that included 43 studies with over 18,000 cases reported
that

The pooled prevalence Gastrointestinal (Gl) symptoms was 15%.

Diarrhea was the most common symptom in 11.5% of patients

Nausea and vomiting were experienced by 6.3%

Abdominal pain by 2.3% of patients.

Liver function abnormalities was 19%

YV V V V V V

Other met analysis reported that prevalence of nausea or vomiting, anorexia and diarrhea

was the most common
» Gastrointestinal sequelae from (study of 117117 COVID-19 patients at 90 days’ post

discharge) were 44%, Loss of appetite (24%), nausea (18%), acid reflux (18%) and
diarrhea (15%) were the most commonly reported gastrointestinal symptoms in this
study.

Presenting symptoms;
» Group of gastrointestinal (Gl) symptoms, mainly diarrhea, nausea and anorexia

» The severity of the underlying COVID-19 disease correlate with the degree of abdominal
pain and hepatic dysfunction.

Mechanisms;

» Despite SARS-CoV-2viral clearance from the airways, even asymptomatic patients the
stool exhibited positivity for virus, which remained active

» Viral persistence in the Gl tract is a possible explanation for active and prolonged
‘quiescent’ gut infection.

» Prolonged viral presence in the gut in the pathogenesis of MIS-C through zonulin-
dependent loss of gut mucosal barrier and subsequent development of hyperactive
inflammation.
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7- Psychological Impairments and Post-Traumatic Stress Disorder 16 37- 7379

Presenting symptoms;

» Including; anxiety, depression, post-traumatic symptoms and cognitive impairment.

» Stress disorders; include a variety of clinical manifestations for example obsessions and
compulsions disorders, difficulty in concentration, reduced social activities, irritability,
aggression, substance use, and cognitive deficit.

» Post-traumatic stress disorders (PTSD) after recovery; a category of psychiatric
conditions triggered by trauma or other life-stressing factors.

» Intensive care unit (ICU)-acquired psychological ilinesses or neuro-cognitive such as
anxiety, depression and PTSD among ICU admitted patients with mechanical ventilation.

» COVID-19 recovered patients experience Cognitive/mental health impairments; such as
memory loss delirium, brain fog, hallucination, depression, confusion, and anxiety.

Risk factors for persisting psychological symptoms
Being a female gender, and there is not any evidence that the underlying psychiatric or
psychological illness are association with long COVID-19 psychological symptoms.
Estimated prevalence
Even up to six months following COVID-19
» Depression, anxiety occurs in to 26 %
» Sleeping disorders occurs in to 23 % of cases

» PTSD disorder range from 5.8-20%

Mechanisms;
Still unknown, but several factors may be involved;

» Effects of direct viral infection
Stigma, and social isolation
Corticosteroid therapy.
The immunological response.
Intensive care unit stay,
Brain inflammatory complications; increase the suicidal ideation and behavior among
COQOVID-19 patients and among survivors without and with post-COVID syndromes

YV V VY
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8- Metabolic Impairments ¢4

Estimated prevalence
Increased rate of new-onset hyperglycemia among hospitalized COVID-19 patients with nearly

35% of 551 patients exhibiting persistent hyperglycemia up to 6 months

Presenting symptoms
After clinical recovery
» Defects in lipid and glucose metabolism associated COVID-19
» Lasting metabolic impairments in PASC.
» New-onset diabetes and associated diabetic ketoacidosis. May predispose patients to
increased risk of poor clinical outcomes and long-term hyperglycemia and also exhibited
a higher clinical score and required a longer in-hospital stay.

9- Post Viral Olfactory Dysfunction ©* 81,93
Estimated Prevalence
Olfactory dysfunction ranged (41.0-61.0%) after one month
Diagnosis

» The butanol threshold test (BTT)
» The cross-cultural smell identification test (CCSIT) (Sen Sonics, Inc., Haddon Heights,
New Jersey).

Mechanism

Post viral olfactory loss occurs abruptly due to viral infection of the olfactory neural system in
the nose.

Management; (combination therapy).

» Oral prednisolone for 2 weeks; The dosage of prednisolone was tapered over 2 weeks
as follows: 30 mg/d for the first 3 days, 20 mg/d for 4 days, and 10 mg/d for 7 days

» Ginkgo biloba (Ginexin; SK Pharmaceuticals, Suwon, Korea) for 4 weeks. Eighty
milligrams of G biloba was administered three times daily for 4 weeks.

» Two puffs of mometasone furoate nasal spray per nostril twice daily for 4 weeks.

> There are few frustratingly interventions e.g. Olfactory training

Prognosis

Follow-up revealed that over 80% of the patients reported subjective recovery after one year.
The more favorable prognosis was associated with longer follow-up duration and female
gender.
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10 - Post Viral Taste Dysfunction ®*°"
Estimated Prevalence
» Gustatory dysfunction ranged between 38.2-49.0%
The symptoms

» Hypogeusia
» Dysgeusia

Mechanism

Multiple , and high expression of SARS-COV-2 entry receptors the in oral epithelial taste bud
cells ,In addition to sialic acid and the toll like receptors (TLR)as host receptors leads to loss of
taste through significant SARS-CoV-2 viral infection and replication that interfere with the
glycoproteins mediated transport of taste ,and also promotes a favorable environment for co-
infections

Fig 6 : Schematic representation of potential mechanisms for taste dysfunction in long COVID-
19.
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Prognosis
Recovery became more stagnant after 2 months with a subsequently little improvement
Management

Few frustrating interventions such as oral/topical corticosteroids, and phosphodiesterase
inhibitors, are still under studies.
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11 - Post Viral Menstrual irregularities 29"

Estimated Prevalence

One out of five athletes’ female reported menstrual cycles change after the onset of infection
Twenty-five percentage of women reported menstrual irregularities one month after infection

The symptoms

Twenty percentage reported decrease in menstrual volume and less frequently amenorrhea
Mechanism

Although the exact mechanism is not clear, it can be explained by;

» The effect COVID-19 illness immune stimulation by the immune cells biologically
mediated effect in the uterus lining in changing the hypothalamic-pituitary-ovarian (HPO)
axis and endometrial function.

» COVID-19 has a direct effect on the female reproductive system through ACE2
receptors, which found on ovarian and endometrial tissues

» HPO axis (which regulates the menstrual cycle) is disturbed by both energy deficit,
stress. COVID-19 Infection leads to large energy deficits which disrupt the luteal phase,
and may cause anovulation

12) The hidden long-term cognitive effects of COVID-19
Estimated Prevalence

The virus also attacks the nervous system as more than 40% of patients showed neurologic
manifestations at the outset

» More than 30% of those had impaired cognition. (Worldwide, more 27 million, in
addition to 7 million Americans and another.
» Mild brain damage occurs in many survivors.

Pathophysiology
By brain damage by;

» lack of oxygen
» COVID infection is a risk factor for strokes
» Directly cause of Encephalitis, with its devastating or subtle consequences

Risky individuals;

» Being over 70 years of age were at risky for covid-19 related stroke,
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» COVID_ 19 infected Young individuals are risky seven times to have a stroke than a
typical flu virus.

» Megakaryocytes (large cells in the brain capillaries of died infected COVID-19 patients)
make platelets. These cells related to strokes in individuals with COVID-19.

The presenting symptoms

» Impairment in sustained attention — the ability to attend to important information for as
long as it is relevant.

Pervasive subtle behavioral problems

Cognitive problems

Psychological problems

Can even lead to death.

YV VYV

Diagnosis
Clinical diagnosis of cognitive impairment
Performance-based cognitive function e.g.

Montreal Cognitive Assessment (MoCA)

Mini Mental Status Examination (MMSE)

Compass 31 (for dysautonomia)

Telephone interview for cognitive status (TICS)
screen for cognitive impairment in psychiatry (SCIP)

YVVVYVYY
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Chapter 2;

Post COVID-19 clinical care service in KSA

Contents

V VVYYVY

Principles of Post-COVID-19 Clinical care in KSA
Flow chart of the Post-COVID-19 Clinical care in KSA

The role of Health care providers
Post-COVID-19 virtual assessment
The role, and requirements for the appropriate Primary Health Care Centers

Post-COVID-19 clinical care in secondary Health Care Centers

Princiles in Principles of Post-COVID-19 Clinical care in KSA

>

>

YV V

Sharing Information ; Through the national electronic strong registery system at the
health facilities ,and across all the three levels

Continuty of care ; For 24h/7d betwen the primary promoting through the educational
virtual services , secondary (screening , early detection ,and proper management ) , and
teritiary

Comprehensviness multidiscplinary teams ; to cover all the affected domains associated
with a spectrum of physical, social, and psychological consequences )

Transparency ; for all the reported national results , and the published results and
papers

Free services to all the inhabitants in KSA

The ethical rights ; This project is owned by the Saudi MOH , with IRP approval number
so its not alllowed to share any of its related data except after an official permission
Evidence based ; follow the recent published guidelines

Flexible , and updated ; ,and well tailored nased on our national resouces,

Share knowledge, skills and training between services to help practitioners in the
community provide assessments and interventions
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Flow chart of the Post-COVID-19 Clinical care in KSA
Fig 7; National Post COVID-19 Clinical Care Project flow chart in KSA

Pathway for Post Covid -19 Care

Bk
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Confirmed covid-19 at home remain yymptomatic | s “ 1 Confirmed covid:19 Dischargad from hosgital

after 30 days Call 937 " " remain symplomatic after 30 days Call 937

The role of General Practice ©&-1%9)

Importance; plays a key part in the Long COVID clinical pathway because with previously
confirmed COVID-19, may present with a wide range of symptoms including breathlessness,
fatigue, chest pains, cognitive impairment or psychological symptoms.

The initial role is to

1) Exclude acute or life-threatening complications and other unrelated diagnoses.

) Holistic Clinical assessment may include blood tests, chest X-rays or clinical tests

) Treatment plans

) referral to the relevant acute or specialist services may be required based on the
identified predominant symptoms
A mental health condition a referral should be to the existing local mental health
pathways, both for adults and children.

A WN
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Virtual Post-COVID -19 Clinical care in KSA

Introduction

Although remote assessment may be appropriate, in some cases, a physiologic evaluation of
patients with prolonged symptoms should be combined with a review of functional status and
mental well-being.

Through; 937, Ministry of Health, KSA

Target population

>

>
>
>

All confirmed positive COVID-19 cases (SARS-CoV-2 RT-PCR reverse transcription
polymerase chain reaction test (in nasopharyngeal swab)

Asymptomatic, and /or symptomatic cases

All inhabitant in KSA (Saudi, and non-Saudi)

Both sexes and all age groups

Aim; to improve the overall health status, quality life of COVID-19 cases, through providing a
comprehensive, continuous, evidence based clinical care to all COVID-19 cases in Kingdome
of Saudi Arabia with rationalized use of resources, through the following objectives

>

>
>

To provide a national based data set, analyze the medium-long term persistent
symptoms through a comprehensive and structured clinical assessment in patients
recovered from COVID-19 as regards, recovery rate, and prognosis.

To explore, assess, and study the Post COVID-19 related morbidity and mortalities
To proactively provide the appropriate and effective health care to post COVID-19
cases in terms of (Educate, reassure, manage, and referral) the post- COVID-19 cases
about the self-care.

The assessment tool includes (%114

A

The Demographic, special habits, comorbidities, medications, and COVID-19
vaccination history

The history, symptoms of COVID-19 (onset, course, duration, severity
Post-COVID conditions are associated with a spectrum of physical, social, and
psychological consequences Check list to 50 covid-19 related symptoms

The post —COVID -19 assessment through Self-assessment (screening tools);

. Medical research council (MRC) dyspnea scale uses a scoring from 1 to 5 to grade

exertional dyspnea from mild to severe, respectively
Metabolic equivalent of task (MET) score was used to assess exercise tolerance The
activities are divided into 10 variables ranging from at rest to performing simple activities
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3. Chronic fatigability syndrome (CFS) questionnaire was used to score eight fatigue
related symptoms, such as short-term memory problem, sore throat, sore lymph
nodes, muscle pain, joint pain, headache, difficulty sleeping, extreme fatigue after
exertion. Based on the sum of the scores for these eight variables, the patients were
classified according to chronicity into: normal, chronic idiopathic fatigue, CFS-like with
insufficient fatigue syndrome and CFS.

4. World Health Organization-five well-being index (WHO-5) used to measure the mental
well-being of participants over the past 2 weeks. Five psychological wellbeing
parameters were scored

Referral

» To Post -COVID-19 clinics in hospitals
» To emergency room (ER)
» To PHCCs

Indication of referral to PHC
a) Presence of two or more from the following demographic
variables in a symptomatic case
1. Age more than 60 y
2. Obesity = BMI of 30 or greater
3. Number of Co-morbidities) more than three co —morbidities)
4. Has one of the following
1. Autoimmune disease
2. Cancer
3. On —dialysis
4. Previous history of cancer
5. Immune suppression medication
B) Requires Clinical examination (Specific organ / system lesion) e.g
v' Medical research council (MRC) dyspnea scale used to measures perceived respiratory
disability (17), a scoring from 1 to 5 to grade 120 exertional dyspnea from mild to severe,
respectively (18) then classified MRC severity grouping into
¢ Mild (Breathlessness with strenuous exercise)
¢ Moderate (Short of breath when hurrying on the legs and Stops for a breath after
walking a few steps)
e Sever (Too breathless to leave the house or breath when dressing and Walks slower
than people of the same age)
c¢) Requires laboratory investigation
D) Requires imaging
E) Required medications or Prescriptions

v’ Chronic fatigability syndrome (CFS) questionnaire composed of eight fatigue related
symptoms, such as short-term memory problem, sore throat, sore lymph nodes, muscle
pain, joint pain, headache, difficulty sleeping, extreme fatigue after exertion. Based on the
sum of the scores for these eight variables, the patients were classified according to
chronicity into:
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o Not fatigued /normal - zero
o chronic Idiopathic Fatigue (CIF) with <38 symptoms
o CFS-like with insufficient fatigue syndrome 1-2
o0 CFS with =4 symptoms

v World Health Organization-five well-being index (WHO-5) was used to measure

the mental well-being to assess both positive and negative well-being of
participants over the past 2 weeks. Five psychological wellbeing parameters
were scored and multiplied by 4 giving a final score in the range from O
representing the worst wellbeing to 100 representing the best well-being quality
of life (20). The raw score ranges from zero to 25.

0-25 25-50

50-75 >75

v'  Patient self-report Functional Status (PCFS) scale "¢’ is a new scale recommended to be
used during the current COVID-19 pandemic to display direct retrieval and to assess
the functional sequelae, and to monitor direct recovery after the SARS-CoV-2 infection
upon discharge from the hospital, at 4 and 8 weeks post-discharge the PCFS scale
grands cover the entire range of functional limitations ,and concerns the average situation
of the past week

(0]

0}
(0}
o

Grade 0------ No functional limitations
Grade 1---- Negligible functional limitations
Grade 2----Slight functional limitations
Grade 3----Moderate functional limitations
Grade 4----Severe functional limitations

The role, and requirements for the appropriate PHC for the post-COVID -19 Clinical care in KSA

(©8-104)

Setting; Post-COVID conditions should be diagnosed and managed in PHCs

By; the primary care providers

32- 34)

Model; a patient-centered medical home model
Aim; 1) Complete Clinical Evaluation, and response to treatment

2) Referral; to Multidisciplinary post-COVID Clinical care clinics in hospitals based in
a single physical comprehensive examination to provide coordinated treatment approaches to

COVID-19

Type; Any the catchment area (referral scope)

Primary Health Care for the post-COVID -19 Clinical care include the following;
+« With an active Electronic register system

X3

8

R/
’0

*,

X3

S

R/
0’0
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The logistics;

Sharing information Direct report to the MOH team

Follow the national post- COVid-19 updated guideline

Active referral system

Listed in Maweed system as (Post COVID-19 clinic)

Essential laboratory investigation Complete blood count, Blood chemistries, including

electrolytes, blood urea nitrogen (BUN) and serum creatinine, Liver function studies,

including serum albumin.

s Specific for Post-COVID includes; C-reactive protein (CRP), D-dimers, Ferritin,
Brain natriuretic peptide (BNP), troponin, Lymphocytes, Lactate dehydrogenase, CK.,
Thyroid studies, Antinuclear antibody, creatinine kinase Interleukin-6 (IL-6), and  N-
terminal (NT).

X3

S

X3

%

X3

S

X3

S

X3

S

Team; coordinated comprehensive care and open communication among a core group of
specialty care providers and support services (e.g., occupational therapy, physical therapy, social
work) to maximize functional improvement and rehabilitation efforts.

The required medical staff; (Based on evidence and literature the reported % of post-COVID
symptoms) *required.
% Trained Family Medicine consultant *
Health Educator *
Mental, and psychological Health care services or social worker*
Radiology technician *
Lab. Technician *
Qualified trained nurse *
Chest resident or specialist *
Physiotherapist or technician

X3

%

X3

S

X3

%

X3

%

X3

S

X3

%

X3

%

The Post-COVID-19 Clinical Care in Secondary Health Care Settings

Referral through
PHCCS
Post-COVID-19-victual clinic in 937

The logistics:
e Provide access within 5 days to
¢ Dedicated clinic in Ma’ad for post-COVID -19 care---- Active referral system according
to hospital policy to--------- post-COVID -19 Clinic in hospital
Timing; 1-2 clinic pre weeks

Lead by Internal medicine to assess to all hospital service.

Duration; 20 min per patient
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Workflow; Regular setup for clinic with referral system to multidisciplinary subspecialties team
Once treatment is fulfilled and patient will be given a discharge summary to the internal medicine

(owner of post COVID-19 clinic) and in turn be referred to primary care.
Team;

1. Mental health services (psychiatry and psychologist)
2. Rehabilitation.
3. Pulmonology, cardiology, hematology, end urology .... etc.

Reference; Follow the post- COVID-19 updated guideline.
Documentation; sharing information with direct report to hospital directorate in region/ cluster.

Location; all regions in KSA

Reporting and coding ('®

Morbidity and mortality coding for COVID-19 in ICD-10 and ICD-11

ICD Description of codes

e An emergency ICD-10 code of "U07.1 COVID-19, virus identified" is assigned to
a disease diagnosis of COVID-19 confirmed by laboratory testing.

e An emergency ICD-10 code of "U07.2 COVID-19, virus not identified" is

ICD -10 assigned to a clinical or epidemiological diagnosis of COVID-19 where laboratory
confirmation is inconclusive or not available.

e Both U07.1 and U07.2 may be used for mortality coding and tabulation as cause
of death.

The code for the confirmed diagnosis of COVID-19 is RA01.0.

ICD-11 The code for the clinical diagnosis (suspected or probable) of COVID-19 is RA01.1.

[# SaudiMOH ‘ £3Saudi_Moh
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Coding

Based on the International Classification of Diseases, Tenth Edition Clinical Modification (ICD-
10-CM). WHO has coding the post-COVID conditions as (1)

e U09.9; Post COVID-19 condition, unspecified — to allow the establishment of a link with
COVID-19; not to be used in cases that still are presenting with acute COVID-19 N.B
until now unavailable in the United States

o B94.8; Sequelae of other specified infectious and parasitic diseases is used, It's the
recommended code by CDC in US to use for post-COVID conditions till reviewing
the UQ09.9 code review by the U.S. ICD-10 Coordination and Maintenance Committee.
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Chapter 3;
The holistic Post-COVID-19 clinical assessment

Contents

>

VVVYVYYVYYVYY

Approaches
Documentations

Red flags

Detailed history

Current Symptoms
Differential diagnosis
Clinical assessment
Laboratory Investigations
Imaging

Holistic Post-COVID-19 clinical assessment

Approach

1)

A ‘safety-first’ approach through addressing safety questions to avoid Post Exertional
Symptom Exacerbation (PESE) so that we do not do too much with them. Others directed
diagnostic testing are required as the clinical assessments may be uninformative and that
excessive testing could be potentially harms for example increased risk for incidental
findings, anxiety about abnormal results without clinical significance, imaging-related
radiation exposure, and cost.

Assessment; assessment may not be a one-off occurrence because symptoms can be
relapsing and remitting, with new symptoms appearing. All assessments, whether the
first or on an ongoing basis, should consider physical, psychological and cognitive
problems.

Conservative diagnostic approach (4 to 12 weeks) following SARS-CoV-2 infection.
Investigations may be normal or no diagnostic in post-COVID conditions and symptoms
will improve or resolve in some patients, further supporting an initial conservative
approach to diagnostic testing.

Documentations

Better to be within electronic health records to help in the evaluation and monitoring of the
post-COVID health status and conditions. Moreover, Functional testing essential for the
quantitative documentation of the clinical status over time.

[# SaudiMOH
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When symptomatic Post-COVID-19 consult healthcare professionals if

1) Developed or have persisting symptoms beyond 12 weeks of recovery

2) If your symptoms have worsened or changed

Red Flags; (urgent and potentially life-threatening clinical conditions)

NICE recommends urgent escalation to acute services for those experiencing:

Severe hypoxemia or oxygen desaturation on exercise.
Signs of severe lung disease.

Cardiac chest pain (Myocardial infarction.)

Multisystem inflammatory syndrome (in children).
Pulmonary embolism.

Pericarditis with effusion.

Stroke.

Renal failure.

Symptoms that persist beyond three months should prompt further evaluation

Detailed History

A)

B)

C)

D)

Detailing the history of acute onset of COVID-19 infection disease, including;

v’ symptoms

v Biometric readings (e.g., oxygen saturations).

v" The subsequent clinical course is essential.
Serious complications include pulmonary embolus, heart failure, stroke, myocardial
infarction, lung fibrosis, neurologic derangement, and severe deterioration in mental
health.
Medications, including over-the-counter and alternative therapies, should be
checked.
Social history may reveal relevant issues, such as isolation, economic hardship,
pressure to return to work, bereavement, or loss of personal routines (e.g.,
shopping, church), which can impact patients’ well-being

& www.moh.gov.sa ‘ % 937 | £J SaudiMOH | éa MOHPortal
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Current symptoms
1) Should be evaluated

o Attributable to different underlying pathophysiologic processes
e Presentation could be complicated by a number of factors
e May share similarities with other post-viral conditions
2) Should be noted and prioritized
3) Red flag symptoms, such as chest pain, should be carefully explored.

Evaluation for altemative diagnoses; Because not all ilness in the recovering patient not
caused by post-acute COVID-19. (e.g., deteriorating comorbidities, infection, endocrine
disturbance) is vital

Past History
e.g. Oxygen Saturation; require additional evaluation if;

4+ Oxygen saturation persistently below 95%.

4+ In patients whose oxygen saturation is 96% or above at rest,

4+ Tests for exertional desaturation (e.g., 40 steps around the room and, if negative,
followed by a one-minute sit-stand assessment supervised by a health care
professional) may be informative.' If the exertional test results in a drop of 3% or
more in oxygen saturation, further assessment is warranted.

+ Home self-monitoring of oxygen saturation using a patient diary may provide
further reassurance.

Clinical Assessment tests

Measuring blood pressure, including sit-to-stand or lying and standing blood pressure,
depending on the person’s signs and symptoms (as per NICE/SIGN/RCGP guidance).

Ambulatory pulse-oximetry for cases with respiratory symptoms, fatigue, or malaise.

Orthostatic vital signs for cases reporting postural symptoms, dizziness, fatigue, cognitive
impairment, or malaise

The multi-system assessment of COVID-19; and its psychological impact mean that a broad
holistic assessment is most beneficial.

Post-exertion malaise, fatigue and neurologique symptémes

Assessment and management of breathlessness

Assessment and management of dysfunctional breathing

Assessment and management of oxygen requirements

Symptom or palliative care management where required

Consideration of rehabilitation needs and onward referral where required
Cognitive function

Consideration of a new diagnosis of venous thromboembolic disease (VTE)
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lll) Table 3--Summarization of various assessment tools for evaluating people with post-COVID

conditions
Post-COVID-19 conditions Tools

Exercise capacity tools ¢ 1-minute sit-to-stand test

scheduled for a follow-up appointment ¢ 2-minute step test

N.B Ensuring the best testing circumstances to | ® 10 Meter Walk Test (10MWT)

support the maximum performance. * 6-minute walk

Balance and fall risk tools ¢ BERG Balance Scale
e Tinetti Gait

Balance Assessment tools e Tilt-table testing (e.g., for POTS)
¢ Orthostatic HR assessment

Functional status and/or quality of life tools ¢ Patient-Reported Outcomes Measurement
Information System (PROMIS) (e.g., Cognitive Function
4a)
¢ Post-Covid-19 Functional Status Scale (PCFS)
¢ EuroQol-5D (EQ-5D

Respiratory conditions tools ¢ Modified Medical Research Council Dyspnea Scale
(mMMRC)

Neurologic conditions tools ¢ Montreal Cognitive Assessment (MoCA)

¢ Mini Mental Status Examination (MMSE)

e Compass 31 (for dysautonomia)

¢ Neurobehavioral Symptom Inventory

Other conditions tools ¢ Wood Mental Fatigue Inventory (WMFI)

e Fatigue Severity Scale

¢ Insomnia Severity Index (IS)

¢ Connective Tissue Disease Screening Questionnaire

Rehabilitation needs assessment American Academy of Physical Medicine &

(e.g., for sleep, mobility, bowel bladder Rehabilitation’s functional assessments
function, cognition, pain, and daily living

activities) .

Psychiatric and Psychosocial conditions ¢ General Anxiety Disorder-7 (GAD-7) for anxiety
assessment tools disorders

e.g. ¢ Patient Health Questionnaire-9 (PHQ-9) for
traumatic bereavement, risk to self and/or depression

others, COVID related life stresses such as e PTSD Symptom Scale (PSS)

debt, unemployment, relationship issues) and e Screen for Posttraumatic Stress Symptoms (SPTSS)
onward referral where required ¢ PTSD Checklist for DSM-5 (PCL-5)

¢ Impact of Event Scale-Revised (IESR)
¢ Hospital Anxiety and Depression Scale (HADS)
psychosis screen
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Laboratory investigation
Timing
The temporal criteria used (three weeks up to many months following SARS-CoV-2
infection).
Principle

Testing should be tailored to the patient’s symptoms and presentation

) Antigen testing for COVID-19 infection

People are not infectious; Past 9-10 days’ post symptom onset if they have asymptomatic or
mild disease. After severe disease (hospitalized patients), people typically do not shed virus
after three weeks. Initial statistics indicate that viral shedding was not associated with Long-
COVID. Although generally people were not found to be infectious, but if health care,
professional may advised to have a test when necessary.

Positive SARS-CoV-2 viral test (i.e., reverse transcription polymerase chain reaction [RT-PCR]
test to assess current infection, PCR are not 100% sensitive.

)} Serologic (antibody) test testing

10-20% of asymptomatic cases may have no detectable antibodies may be used to
assess previous infection; however, these laboratory tests are not required to establish
a diagnosis of post COVID-19 conditions (24, 25)

1)} Basic; Blood tests, to assess the affected organs or systems, tests may include

Table 3 ,The clinical assessment based on; your symptoms and signs should guide

recommended tests.
Type Includes |
Blood count, electrolytes, and renal | Complete blood count /basic metabolic panel/
function urinalysis/
Electrolytes Measurements.
Liver function Liver function tests or complete metabolic panel
Inflammatory markers C-reactive protein (CRP )> 0.5 mg/dL
Erythrocyte sedimentation rate
Ferritin to evaluate inflammatory and prothrombotic
states
Kidney function
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Thyroid function

TSH and free T4

Vitamin deficiencies

Vitamin D, vitamin B12

Rheumatologically conditions

Antinuclear antibody, rheumatoid factor, anti-cyclic
citrullinated Peptide, anti-Cardiolipin, and Creatine
phosphokinase

Myocardial injury

Troponin T > 14 ng/L

Coagulation disorders

D-dimer > 0.5 mg/mL
fibrinogen

Others

. Lymphocytes <1500 per mm3

Lactate dehydrogenase> 250 U/L
CK>170U/L

Interleukin-6 (IL-6),

N-terminal (NT)-

Differentiate symptoms of cardiac
versus pulmonary origin

B-type natriuretic peptide

Brain natriuretic peptides. > 150 mg/L

. pro hormone BNP (NT-proBNP)

O 4/ >years old, >450 pg/mL

O 50-75 years old, >900 pg/mL

2) Imaging
Such as;

1)

X-rays patients with

¢ Imaging may not be needed otherwise if cough and breathlessness are mild and

improving

e Requested at 12 weeks or earlier, and should be repeated if
» Acute COVID-19 and abnormal findings on chest imaging

» Significant

2)

respiratory illness

Patient with cardiac symptoms

12-lead electrocardiograph if findings;

v Normal, ------ can
v Abnormal---------

be reassuring
combined with conceming clinical and blood test findings,

should prompt further cardiac investigation.'

Chapter 4; The management Plans of Post- COVID-19
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Contents
V. Preventive care
VI.  Treatment plans

VL.
VIl

Patient education

Encourage Patient to use diaries and calendar

Patient assurance

Supportive care

Symptomatic, and rehabilitation care

Medical treatment

Optimizing management of underlying medical conditions
Follow up plans and advice assessment;

Referral

The management Plans °*122

There are no official guidelines for the management of long COVID, Recognizing and
validating the impact of illness on quality of life should be part of the ongoing healthcare
professional and patient interaction. However, a recent review has highlighted some
important principles, which we will briefly summarize.

Primary Prevention;

There are no medications to prevent Long-COVID. However, some suggested measures that
may help include:

COVid-19 vaccine with the three booster doses

Follow the preventive measures (Mask, hand sanitization, and safe distances)
Consult your health professional about your symptoms including mental health
symptoms if any.

Ask about possible outcomes of the symptoms

Keep a log of your symptoms and track progress and recovery.

Seek information on how to manage your symptoms.

Be aware of possible symptoms that may need urgent attention.

Whom to contact in case of emergency.

Treatment plans

There is limited data on Long-COVID and research is ongoing. Recommended management for
most patients in the outpatient setting as PHC indications; the health care provider.

Patient education; healthcare professionals should;
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v Advise cases that post-COVID conditions are not yet well understood.

v Assure them that support will continue to be provided as new information
emerges.

v Continue to discuss progress and challenges and reassess goals as needed.

v' Commonly after COVID-19 Symptoms did not explain by, or out of proportion
to objective findings and should not be dismissed even if there is not yet a full
understanding of their etiology or their expected duration

Encourage Patient to use diaries and calendars; to report any new or changing symptoms, or
health conditions and any changes in activities or routines the changes, especially in relation to
certain trigger events such as menstruation, foods, exertion (physical and cognitive), and
treatments or medications, and provide greater insight into patients’ symptoms and lived
experience for healthcare professionals

Patient reassurance; Patients presenting with no serious symptoms benefit from support
and reassurance through a natural process of convalescence. Reassurance based on the
patient's history and reinforcement of adaptive behavior)

Holistic support for patients with Post-COVID Conditions

This therapy usually works in tandem with other types of therapy and can be integrated
into both time-limited and long-term therapies.

The resources of support;

» Healthcare professionals

» Peer support resources (e.g., patient support groups, online forums).

» Support groups are connecting individuals, providing support, and sharing
resources for persons affected by COVID-19 (see Resources). When material,
employment or other social support needs are identified, healthcare professionals
should consider referral themselves (if they are knowledgeable and able) and
engaging a social worker, caseworker, community health worker, or similarly
trained professional to assist.

Techniques of Supportive Psychotherapy;
(Praise/Reassurance/Normalizing/Encouragement/Reframing /Advice and Teaching
(reeducation)/Language/suggestion/counseling. “e.g.

» Normalizing is a form of reassurance must not extend to pathological fears or
relationships, and reassure the patient that their experiences, thoughts, and
feelings are not unusual or pathological.

» Praise must be accurate and sincere to be meaningful as a supportive to reinforce
accomplishments or positive changes in behavior.
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Supportive therapy; works through (formal and informal cessions)

» Alliance building: by expressing interest and empathy, and by using a
more informal conversational style to help clients feel more comfortable
with their therapists and make developing a rapport seamless.

» Esteem building: by reassuring and normalizing thoughts and feelings,
and providing encouragement.

» Skill building: by equipping clients with tools and offering guidance in
anticipation of life stressors to maximize their adaptive capacities

» Reducing and preventing anxiety: by normalizing, rationalizing, and
reframing thoughts and feelings. Anxiety is a normal part of everyday life,
and when therapists help clients to realize this, they can then work
together to examine and rethink situations.

» Expanding awareness: through clarification, confrontation, and
interpretation.

Symptomatic, and rehabilitation care; Many post-COVID conditions can be improved
through already established symptom management approaches (e.g.)

v Nonspecific symptoms and dominated by fatigue, consists of emotional support, ongoing
monitoring, symptomatic treatment (e.g., acetaminophen for fever).

v’ Patient with persistent cough and breathlessness; benefit from simple breathing
exercises to improve symptoms of dyspnea, (slow, diaphragmatic breathing with a
1: 2 inspirations to expiration ratio several times per day). Breathing exercises).

v persons with post-exertional malaise; A conservative physical rehabilitation plan
(include physical and occupational therapy, speech and language therapy,
vocational therapy)

v’ patients with cognitive symptoms, Neurologic rehabilitation patient with pacing
(activity management) may be useful consultation with physiatrist

v" Activity management (pacing) for post-exertional malaise

v" Formal rehabilitation is often helpful if the initial respiratory illness was severe, but
not for milder illness.

v' Mental health and well-being may be greatly improved by reestablishing social
connections, community and peer support, and attention to structural determinants (e.qg.,
measures to mitigate poverty, fight discrimination, and achieve social justice). Psychiatric
referral may be appropriate for some patients.

v Gradual return to exercise as tolerated could be helpful for most patients

v Exercise role in recovery is controversial, should be counseled to pace themselves
carefully and cut back if symptoms worsen.

N.B-- Specific guidance has been published for athletes returning

& www.moh.gov.sa
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Medical Management

v' The goal is to optimize the quality of life and function among Post-Covid-19 cases, for
appropriate goal setting transparency is essential.

v Setting achievable goals through shared decision-making can be beneficial.

v" The medical management based on the presenting symptoms, the comorbid medical
and psychiatric health conditions, and the treatment goals.

v' FDA-approved;

4+ Over the counter medications

4+ Vitamin

4+ Electrolyte supplements may be helpful for indicated illnesses (e.g., headache,
anxiety)

» Documented deficiencies (e.g., vitamin deficiency) after carefully weighing the benefits
and risks of pharmaceutical interventions. Some treatments have been offered that lack
evidence of efficacy or effectiveness, and could be harmful to patients. Healthcare
professionals should inquire about any unprescribed medications, herbal remedies,
supplements, or other treatments that patients may be taking for their post-COVID
conditions

Optimizing management of underlying medical conditions might include counseling on lifestyle
components such as stress reduction, nutrition, and sleep (e.g., meditation).

Folliow up plans and advice assessments;

Including attention to comorbidities.to sports participation. Follow-up visits with a healthcare
professional might be considered every 2-3 months, with frequency adjusted up or down
depending on the patient’s condition and illness progression.

Among general; the interval of follow up was determined based in studies around the
world, which reported various incidence rates for long covid with different follow-up
examination times after the acute infection, including these finding are not fully
corroborative.

0 32%-87% at the 60 day (2m)
0 96% at 90 days.
0 76% of people at 6 months,

After discharge from the hospitals info a post-COVID assessment service. Most appropriate
from 12 weeks for many,

e Some people need it earlier (from 4 weeks as per NICE guidance).

e The timing is based on individual need and is at the discretion of the assessing clinician.
However, although recovery time is different for everyone, for many people symptoms wiill
resolve by 12 weeks.

Referrals if specific organ systems are involved or if you need further care.
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CDC with thirteen U.S. medical professionals’ expertise during March and April 2021. Clear

referral pathways to clinical specialties to provide an appropriate care for post-COVID-19
patient’s conditions include:

¢ Specialist lung disease services sleep services, and pulmonary rehabilitation
e Adult and Pediatric Pulmonary Medicine

e Cardiac services including cardiac rehab

e Critical Care Medicine

¢ Neurology

¢ Rheumatology

¢ Dermatology

¢ Infectious Diseases

e ENT

¢ Infectious disease services

¢ Gastroenterology

¢ Physical Medicine and

¢ Co-morbidity management e.g. for diabetes or obesity
¢ Occupational health

¢ Multidisciplinary rehabilitation services

* Physiotherapy

e Occupational therapy

¢ Dietetics and nutrition services

* Pain management

¢ Nephrology ® Hematology

¢ Fatigue services

¢ Social care support services

* Primary care led care including care coordinators and social prescribers

¢ Improving Access to Psychological therapies (IAPT) and other mental health services including
cognitive management

Chapter 5; Special Conditions COVID-19 in Children
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Incidence;
» The true incidence is unknown due to lack of testing and the prioritization of adults with
severe illness.
» Children have less severe COVID-19 illness
» Hospitalization rates in children are significantly lower than adults
» Gilobally, fewer cases of COVID-19 have been reported in children (age 0-17 years)
compared with adults due to community preventive measures and school closures.

Pathophysiology;

Children similar to adults as regards;

Viral loads like adults from their nasopharynx,

Secondary infections rates

Same average and range of incubation period 6(2 -14 days).

Same clinical picture (Fever, fatigue, Headache, Myalgia, Cough, Nasal congestion or
New loss of taste or smell, Sore throat, difficulty breathing, Abdominal pain, Diarrhea,
Nausea or vomiting, Poor appetite or poor feeding, many non-specific symptoms e.g.
few (upper respiratory symptoms or only gastrointestinal symptoms), or may be
asymptomatic.

» Testing and Recommendations for Isolation

VV VY

The clinical picture

Cough and/or fever were the most common presenting symptoms

16% are asymptomatic,

Lack of specific signs or/and symptoms are challenging.

Age <1 year, and comorbid infants might be at increased risk for severe illness from
SARS-CoV-2 infection

VV VYV

Testing for School-Aged Children

» School-aged children should be prioritized for viral testing if they have: Signs or
symptoms of COVID-19 / close contact (within 6 feet of someone for a total of 15
minutes or more) with a person with laboratory-confirmed or probable SARS-CoV-2)

Isolation, and Quarantine for School-Aged Children
» Safe for children who have had, or were exposed to, COVID-19 to return to school or
be with people outside the household.

» Return to school policies for infected children with should be based on CDC’s
recommendation for discontinuation of home isolation.

Management and Evaluation
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CDC'’s guidance for the evaluation and management of neonates at risk for COVID-19
details specific testing considerations for newborns

Post-COVID-19 infection among Children.; There is no Published literature

Chapter 6;
Appendixes

Patient education material
08-2 58 (o el 451l e )5 Jualill sale) 5 o

The assessment tool
,.;Ga_g.oJI o il oo Luduwl
U9JgS yugray o)l aey Lo

Additional sources
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1. High side lying

Lying on your side propped up by pillows, supporting
your head and neck, with your knees slightly bent.

'&_

_

2. Forward lean sitting 3. Forward lean sitting

Sitting at a table, lean forwards from (no table in front)

the waist with your head and neck Sitting on a chair, lean forwards to rest
resting on the pillow, and your arms your arms on your lap or the armrests
resting on the table. You can also try of the chair.

this without the pillows.

4. Forward lean standing 5. Standing with back support
While standing, lean forwards Lean with your back against a wall and
onto a windowsill or other stable your hands by your side. Have your
surface. feet about a foot away from the wall

and slightly apart.
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Warm-up exercises
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lll) Additional Sources

https://www.who.int/publications/i/item/9789240003927Long-COVID-19 (Post-COVID-

19 syndrome .International SOS, 19March 2021.

National guidance for post-COVID syndrome assessment clinics. Report template - NHSI

website (england.nhs.uk). Version 2, 26 April 2021s: The National Institute for Health and

Care Excellence (NICE),

Evidence summary has been updated in line with NICE/SIGN/RCGP guidance

The Scottish Intercollegiate Guidelines Network (SIGN) guideline

The Royal College of General Practitioners (RCGP) Primary Health Care centers and

Hospitals

Trisha Greenhalgh and Matthew Knight (2020). Long COVID: A Primer for Family

Physicians. American Family Physician website at www.aafp.org/afp. Copyright © 2020

American Academy of Family Physicians. For the private, noncommercial use of one

individual user of the website. All other rights reserved. Contact copyrights@aafp.org.
Volume 102, Number 12 4 December 15, 2020-

“A guide to preventing and addressing social stigma associated with COVID-19”

https://www.who.int/publications/m/item/a-guide-to-preventing-and-addressing-

social-stigma-associated-with-covid-19
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https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/11/C1248-national-guidance-post-covid-syndrome-assessment-clinics-v2.pdf
https://www.england.nhs.uk/coronavirus/wp-content/uploads/sites/52/2020/11/C1248-national-guidance-post-covid-syndrome-assessment-clinics-v2.pdf
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