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Objectives

• Overview of the natural history and typical presentation of “long 
COVID”
• Understanding the basic “post-COVID-19 work-up”
• Identifying who requires further investigation and identifying “red flag 

symptoms”
• Identifying the population of patients who require referral to 

subspecialists
• Brief overview of general principles of treatment 



ACUTE COVID19

Nalbandian et al 2021

POST COVID19



What to 
call it?

Post acute sequelae of COVID19 (PASC) – research 
term

Long COVID

Long-haul COVID

Post-acute COVID syndrome

Chronic COVID

(Myalgic encephalomyelitis/chronic fatigue 
syndrome?)



What IS long COVID?



Post COVID symptoms are wide ranging

• Respiratory symptoms
• Cardiovascular symptoms
• Generalised symptoms
• Neurological symptoms
• Gastrointestinal symptoms
• Musculoskeletal symptoms
• Ear, nose and throat symptoms
• Dermatological symptoms
• Psychological/psychiatric symptoms
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Pathophysiology. The potential proposed mechanisms by which 
lymphopenia occurs include direct cytotoxic action of the virus 
related to ACE2-dependent or ACE2-independent entry into lym-
phocytes29,89,90, apoptosis-mediated lymphocyte depletion50,91,92, and 
inhibitory effects of lactic acid on lymphocyte proliferation93. In 
addition, atrophy of the spleen and widespread destruction of lym-
phoid tissues have been described for both SARS and COVID-1989,94.  
Leukocytosis (especially neutrophilia) is thought to be a con-
sequence of a hyperinflammatory response to infection with 
SARS-CoV-2 and/or secondary bacterial infections67. The abnor-
mally high levels of D-dimer and fibrinogen in the blood during 
the early stages of infection are reflective of excessive inflammation, 
rather than overt disseminated intravascular coagulation, which is 
commonly seen only in later stages of COVID-1977,80.

The untempered inflammation, along with hypoxia and direct 
viral mediated effects, probably contributes to the high rates of 
thrombotic complications in COVID-19. The increased expression 
of ACE2 in endothelial cells after infection with SARS-CoV-2 may 
perpetuate a vicious cycle of endothelialitis that promotes throm-
boinflammation29. Collectively, hemostatic and inflammatory 
changes, which reflect endothelial damage and activation as well as 
critical illness, constitute a prothrombotic milieu, at least similar to 
and possibly more severe than that of other viral illnesses86,95,96.

In addition to the macrothrombotic events, the development of 
in situ thrombosis in small vessels of the pulmonary vasculature 
(pulmonary intravascular coagulopathy) is an area that requires fur-
ther study97. Autopsy studies of patients who died due to COVID-19 
have shown high rates of microvascular and macrovascular throm-
boses, especially in the pulmonary circulation29,98–100. A post-mortem 
series of seven patients from Germany showed that alveolar capillary 
microthrombi were nine times more common in people who died of 
COVID-19 than in those who died of influenza29. Microthrombi and 
microangiopathic pathology, associated with foci of hemorrhage, 
were also noted on autopsies of ten African-American patients with 
severe COVID-19 from New Orleans, Louisiana, USA100.

Management considerations. Longitudinal evaluation of a com-
plete blood count, with white-blood-cell differential, D-dimer, 

prothrombin time, and fibrinogen, is recommended during the 
hospitalization of patients with COVID-19, in accordance with 
interim guidelines from the International Society of Hemostasis and 
Thrombosis101. Trending inflammatory indices may help in the pre-
diction of clinical outcomes and response to therapy in hospitalized 
patients. In addition, recently published interim consensus-based 
guidelines for the prevention and management of thrombotic dis-
ease in patients with COVID-19102 recommend routine risk assess-
ment for venous thromboembolism for all hospitalized patients with 
COVID-19. Standard-dose pharmacological prophylaxis should be 
considered in the absence of absolute contraindications in such 
patients. Empiric use of higher-than-routine prophylactic-dose or 
therapeutic-dose anticoagulation in patients admitted to the ICU 
in absence of proven thromboses has also been implemented in 
some institutions. This is an area of ongoing intense discussions  
among experts, particularly for those patients who exhibit marked 
COVID-19-associated coagulopathy73,103.

A retrospective analysis found lower in-hospital mortality rates 
in patients with COVID-19 who received therapeutic anticoagu-
lation104, although this study was carried out in a single center, 
and there is currently not sufficient evidence to recommend such 
a strategy. Randomized clinical trials investigating these ques-
tions are currently underway and will be crucial to establishing 
effective and safe strategies. Parenteral anticoagulants (such as 
low-molecular-weight or unfractionated heparin) are preferred 
to oral anticoagulants in the inpatient setting, given their short 
half-life and the ready availability of reversal agents, due to the pos-
sibility of drug–drug interactions when they are taken with antivi-
ral treatments (such as ritonavir) and antibacterial treatments (such 
as azithromycin)102.

Cardiovascular manifestations
Several cardiovascular presentations of COVID-19 have been 
reported. Clinical manifestations and management considerations 
pertaining to the cardiovascular system are presented in Box 2.

Epidemiology and clinical presentation. SARS-CoV-2 can cause 
both direct cardiovascular sequelae and indirect cardiovascular 
sequelae, including myocardial injury, acute coronary syndromes 
(ACS), cardiomyopathy, acute cor pulmonale, arrhythmias, and 
cardiogenic shock, as well as the aforementioned thrombotic com-
plications105,106. Myocardial injury, with elevation of cardiac bio-
markers above the 99th percentile of the upper reference limit, 
occurred in 20–30% of hospitalized patients with COVID-19, with 
higher rates (55%) among those with pre-existing cardiovascular 
disease3,107. A greater frequency and magnitude of troponin eleva-
tions in hospitalized patients has been associated with more-severe 
disease and worse outcomes3,107. Biventricular cardiomyopathy has 
been reported in 7–33% of critically ill patients with COVID-1952,65.  
Isolated right ventricular failure with and without confirmed pul-
monary embolism has also been reported108,109. Cardiac arrhyth-
mias, including new-onset atrial fibrillation, heart block, and 
ventricular arrhythmias, are also prevalent, occurring in 17% of 
hospitalized patients and 44% of patients in the ICU setting in a 
study of 138 patients from Wuhan, China110. In a multicenter New 
York City cohort, 6% of 4,250 patients with COVID-19 had pro-
longed QTc (corrected QT; >500 ms) at the time of admission111. 
Among 393 patients with COVID-19 from a separate cohort from 
New York City, atrial arrhythmias were more common among 
patients who required mechanical ventilation than among those 
who did not (17.7% versus 1.9%)68. Reports from Lombardi, Italy, 
show an increase of nearly 60% in the rate of out-of-hospital car-
diac arrest during the 2020 COVID-19 pandemic relative to a sim-
ilar time period in 2019, which suggests the etiology to be either 
COVID-19 or other untreated pathology due to patients’ reluctance 
to seek care112.
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Fig. 2 | Extrapulmonary manifestations of COVID-19. The pulmonary 
manifestation of COVID-19 caused by infection with SARS-CoV-2, including 
pneumonia and ARDS, are well recognized. In addition, COVID-19 is 
associated with deleterious effects on many other organ systems. Common 
extrapulmonary manifestations of COVID-19 are summarized here.
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Definitions: 
long COVID

The term “Post-COVID Conditions” is an umbrella term 
for the wide range of physical and mental health 
consequences experienced by some patients that are 
present four or more weeks after SARS-CoV-2 
infection, including by patients who had initial mild or 
asymptomatic acute infection – CDC 2021

Post-COVID-19 syndrome: Signs and symptoms that 
develop during or after an infection consistent with 
COVID-19, continue for more than 12 weeks and are 
not explained by an alternative diagnosis. It usually 
presents with clusters of symptoms, often overlapping, 
which can fluctuate and change over time and can 
affect any system in the body – NICE 2021



Definitions: timeline

Acute COVID-19: symptoms of COVID-19, up to four weeks following the onset of 
illness

Ongoing symptomatic COVID-19: Signs and symptoms of COVID-19 from 4 weeks 
up to 12 weeks.

Post-COVID-19 syndrome: Signs and symptoms that develop during or after an 
infection consistent with COVID-19, continue for more than 12 weeks and are not 
explained by an alternative diagnosis.

NICE guideline, 2021



• News clips



10% of people infected with SARS-CoV-2 will develop 
long COVID, with persistent symptoms after 4 weeks



COVID19 – British Columbia numbers

Cases
300,000

Recovered
240,000

Deaths
2,500

https://ourworldindata.org/coronavirus-data

30,000



Most common symptoms

• Fatigue
• Brain fog 
• Dyspnea 
• Cough
• Painful joints or muscles
• Chest pain

• Depression or anxiety
• Headache
• Fever
• Palpitations
• Dizziness on standing
• Post-exertional malaise



A case 

• 47F with history of hypothyroidism
• Ultramarathon runner, mother, nurse
• Contracted COVID19 in spring 2020
• Developed mild URTI symptoms in spring 2020, managed at home
• By summer 2020, she worked back up to running every other day



Case continued - hospitalization
• In August, she developed chest pain and dyspnea 
• She was admitted for work up
• LAB: Troponin was positive 
• ECHO: normal
• Coronary CTA: no significant coronary artery disease
• Cardiac MRI: not totally normal but no evidence of myocarditis
• CT chest: subtle interlobular septae ?clinical significance 

Diagnosis: probable myocarditis



Case continued – persistent symptoms

• Fatigue
• Post-exertional malaise
• Dyspnea
• Non-refreshing sleep
• Anxiety
• Brain fog
• Hair loss
• Unable to return to work due to her symptoms



dyspnea – work up

• Referral to Respirology
• Full pulmonary function test: normal
• Maximal inspiratory pressures (MIPS) 

and maximal expiratory pressures 
(MEPS) were normal
• Cardiopulmonary exercise test: normal 

aerobic exercise capacity
• Repeat CT chest: unchanged ?improved 

from first study

NO EXPLANATION FOR SEVERE DYSPNEA ON 
INVESTIGATIONS



Anxiety 
• Referred to our Psychiatry colleagues

• Started on escitalopram with some 
benefit

• She trialed counselling which she found 
helpful



Hair loss
• Referred to Dermatology
• Felt most likely to have telogen 

effluvium 
• Counselled that her hair loss should 

resolve over time
• Recommended minoxidil 5% foam BID 

to frontal scalp



Current update: 1 year

• Unable to work
• Dyspnea with minimal exertion
• Post-exertional malaise
• Sleep dysfunction
• Anxiety, low mood
• Pathological fatigue 
• Brain fog 
• She does not perceive any major improvement 



Medically unexplained 
symptoms 

“Everything has come back negative”

“There is nothing wrong with you”

Persistent symptoms and loss of function despite 
normal labs, imaging, electrophysiology, and other 

objective measures of organ function

NOT PSYCHOSOMATIC/SOMATIFORM



Pathophysiology 
of long COVID

• Organ damage resulting from acute phase 
infection
• Complications from a persistent 

hyperinflammatory state
• Ongoing viral activity
• Inadequate antibody response
• Worsening of co-morbidities



Who is more likely to experience long COVID?

• Female 
• Asthma 
• Higher BMI
• Previous hospitalisation for acute COVID-19
• Poor general health 
• Non-white ethnic groups 

• BUT… very hard to predict
• Do not assume more likely to occur in those hospitalized 



How to approach long-COVID patients

Complete review 
of systems, 

screening for 
common 

symptoms

Target 
investigations to 

patient symptoms

Exhaustive 
investigations are 

not required to 
rule out objective 
end-organ disease

Validate patient 
symptoms 

Refer to 
subspecialty for 

red flags or 
objective findings 

of disease



Making the diagnosis

• Screen for typical features
• Brain fog
• Post-exertional malaise
• Profound pathological fatigue 
• Sleep disturbances
• Dyspnea out of keeping with exertion

• long COVID is not a diagnosis of exclusion
• long COVID does not require an extensive work up



Labs

• Decisions about blood tests should be guided by symptoms
• Typical labs:
• CBC
• Electrolytes
• Kidney and liver enzymes, function
• BNP, troponin 
• Ferritin 
• TSH

• D-dimer is often elevated in patients and is of unclear significance



Investigating respiratory 
symptoms

• Functional cardiorespiratory tests 
may be helpful
• 6-minute walk test
• Sit to stand test

• Imaging: CT chest is more 
sensitive to interstitial changes



Autonomic dysfunction

• Screen for Postural orthostatic tachycardia syndrome 
(POTS)

• 1st thing in the AM
• HR before getting out of bed
• HR upon standing: time 0, 1, 3 5, 10 min

• HR > 120 or ↑ 30 BPM and symptomatic

• First line treatment for POTS – salt supplementation
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When to refer

• Referral to subspecialty will depend on your access in your 
community, and your comfort with post-COVID patients
• NO referral: If a patient has normal investigations and symptoms are 

typical for long COVID, and are slowly improving
• We often refer to other specialists with objective findings of organ 

dysfunction (cardiac, respiratory, mental health, neurologic, 
dermatologic, thrombosis, voice dysfunction)
• I consider referral to the CCDP at BCWH in cases of severe fatigue, 

inability to work who have plateaued wrt recovery after 6-9 mo



Post-COVID19: Key points (CDC)

• The term “Post-COVID Conditions” is an umbrella term for the wide 
range of physical and mental health consequences experienced by 
some patients 
• Objective laboratory or imaging findings should not be used as the 

only measure or assessment of a patient’s well-being
• Lack of laboratory or imaging abnormalities does not invalidate the 

existence, severity, or importance of a patient’s symptoms or 
conditions
• Approach treatment by focusing on specific symptoms 
• Understanding of post-COVID conditions remains incomplete



Treatment



Pacing

• PLAN

• PACE

• PRIORITIZE

may 2021 | volume 51 | number 5 | journal of orthopaedic & sports physical therapy

STOP trying to push your limits. 
Overexertion may be detrimental 
to your recovery.

REST is your most important 
management strategy. Do not wait 
until you feel symptoms to rest.

PACE your daily physical and cognitive 
activities. This is a safe approach to 
navigate triggers of symptoms.

FIGURE. The “Stop. Rest. Pace” approach to safely manage physical and cognitive activities while recovering from 
long COVID.
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Messaging

Messaging
 PEM is a game-changer ! 

Pushing through symptoms
Or

Boom/Bust

Makes things worse
Prolongs recovery

 Reduces chances of remission 

Some patients may benefit 
from Exercise



pharmacotherapy

• There is a lack of evidence for 
pharmacological interventions

• It is not known if over-the-counter 
vitamins and supplements are helpful, 
harmful or have no effect



Getting back to work

• Screen for objective limitations to return to work e.g. mask-wearing in 
those with dyspnea
• Use pacing to guide graduated return to work plan
• Consider referral to a multidisciplinary approach to guide 

rehabilitation, including physical, psychological and psychiatric 
aspects of management
• Provide written patient information
• Counsel patients that they will likely recover, although it may take 

time





Questions/discussion

• rjanssen3@providencehealth.bc.ca

mailto:Rjanssen3@providencehealth.bc.ca

