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CME INDIA Post-COVID-19 Management Protocol 

 First published: 16th August 2021. 

 

With the rapid rise in Covid-19 cases in INDIA, CME INDIA has now compiled its own guidelines with 
inputs from key medical experts.  

The goal of this document is to help the medical community in managing the current Covid-19 situation. 
This document will be updated from time to time, so please check www.cmeindia.in  and CME INDIA 
Downloads section regularly. 

Alternatively, you can choose to navigate to the various key sections of CME INDIA: 

 

 Explore CME INDIA Repository 

 Examine CME INDIA Case Study 

 Read History Today in Medicine 

 Register for Future CMEs 

 View CME INDIA Downloads 
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Disclaimer 

This is the first-ever guideline by CME INDIA on Post-COVID-19 Management. It has been framed and 
reviewed by experts. As there are lots of guidelines and not all agree on the same protocol, physicians 
are advised to apply their own wisdom especially as recommendations keep changing. 
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Introduction (1,2) 

 The COVID-19 pandemic is caused by the severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) pathogen which has resulted in both global healthcare crises and strained 
health resources. The pandemic has also caused morbidity and mortality at an 
unprecedented scale globally. 

 COVID-19 is now recognized to affect multi-organs with a broad spectrum of manifestations. 
There are increasing reports of persistent and prolonged effects after acute COVID-19. 

The post-acute COVID-19 or also called as Long COVID-19 or long haulers (among the lay public) 

 It is a syndrome characterized by persistent symptoms and/or delayed or long-term 
complications beyond 4 weeks from the onset of symptoms. 

 It involves persistent physical, medical, and cognitive sequelae following COVID-19 infection. 

Definitions (https://www.nice.org.uk/guidance/ng188) 
 There are no widely accepted definitions of the stages of COVID-19 recovery. 

 Acute COVID-19: symptoms of COVID-19 for up to 4 weeks following the onset of 
illness. 

 Ongoing symptomatic COVID-19: symptoms of COVID-19 from 4 to 12 weeks 
following the onset of illness. 

 Post-COVID-19: symptoms that develop during or after COVID-19, continue for ≥ 12 
weeks, not explained by an alternative diagnosis. 

 Several terms have been used to describe prolonged symptoms following COVID-19 
illness, such as “long-COVID,” “post-acute sequelae of SARS-CoV-2 infection” (PASC), 
“post-acute COVID-19,” “chronic COVID-19,” and “post-COVID syndrome.” 

 Although the number of patients recovering from COVID-19 increases significantly, the nature of 
post COVID-19 symptoms remains to be poorly understood which makes it even more 
imperative to establish an understanding of the healthcare issues surrounding the post COVID-
19 infection. 

 Early reports based on studies from the United States, Europe and China reporting outcomes for 
those who survived hospitalization for acute COVID-19, suggest that post-acute infectious 
consequences of COVID-19 include fatigue, dyspnea, chest pain, cognitive 
disturbances.  However, in the near future, the potential long-term effects from post-COVID 
syndrome will assume increasing importance as a surge of treated patients are discharged from 
the hospital, placing a burden on healthcare systems, patients’ families, and society in general. 
COVID-19 can result in prolonged illness, even in young adults and children without underlying 
chronic medical conditions. 

 More research is needed to examine the long-term consequences of COVID-19 to address many 
unanswered questions such as: 

o What are the long-term effects of COVID-19? 
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o Why symptoms persist or reoccur? 
o How these health problems affect patients? 
o What is the clinical course and likelihood of full recovery? 
o Implication of long-term health effects on return to work and daily activities? 

 Understanding the biological basis of long COVID is key to identifying relevant considerations 
necessary for the development of multidisciplinary teams which are crucial to design strategies 
for preventive measures, rehabilitation techniques, clinical management, identification of those 
at high risk for post-acute COVID-19 and strategies with whole-patient perspectives framed to 
address long COVID-19 care through a coordinated management of the patients through 
dedicated COVID-19 clinics. 

Timeline of Acute Covid-19 And Post-Acute Covid-19 Phases (1,3,4) 

 Acute COVID-19 usually lasts until 4 weeks from the onset of symptoms, beyond 
whichreplication-competentSARS-CoV-2 has not been isolated. 

 Most people with COVID-19 experience mild symptoms or moderate illness. Approximately 10-
15% of cases progress to severe disease, and about 5% become critically ill. 

 Typically, patients recover from COVID-19 after 2 to 6 weeks. 
 Post-acute COVID-19 is defined as persistent symptoms and/or delayed or long-term 

complications beyond 4 weeks from the onset of symptoms. The below figure summarizes the 
common symptoms observed in post-acute COVID-19 syndrome. 

 

Figure 1: Timeline of acute and post-acute COVID-19 phases. 
Adapted from: Nalbandian, A., Sehgal, K., Gupta, A. et al. Post-acute COVID-19 syndrome. Nat Med 27, 601–615 (2021). 
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Epidemiology (3,5) 

 Globally, as per WHO statistics, as of 3 August 2021, there have been 198,778,175 confirmed 
cases of COVID-19, including 4,235,559 deaths. While, in India, from 3 January 2020 to 3 August 
2021, there have been 31,726,507 confirmed cases of COVID-19 with 425,195 deaths, reported 
to WHO. 

 

 Early reports based on studies from the United States, Europe and China reporting outcomes in 
subacute/ongoing symptomatic COVID-19 and chronic/post-COVID-19 syndrome for those who 
survived hospitalization for acute COVID-19 have now emerged on post-acute infectious 
consequences of COVID-19. 

 An observational cohort study (hereby referred to as the post-acute COVID-19 US study) from 
38 hospitals in Michigan, United States evaluated the outcomes of 1,250 patients discharged 
alive at 60 d by utilizing medical record abstraction and telephone surveys showed that 6.7% of 
patients died, while 15.1% of patients required re-admission due to post-acute COVID-19 
syndrome. Of 488 patients who completed the telephone survey in this study, 32.6% of patients 
reported persistent symptoms, including 18.9% with new or worsened symptoms with dyspnea 
while walking up the stairs (22.9%) being the most commonly reported. While other symptoms 
included cough (15.4%) and persistent loss of taste and/or smell (13.1%). 

 In a post-acute outpatient service established in Italy (hereby referred to as the post-acute 
COVID-19 Italian study) reported persistence of symptoms in 87.4% of 143 patients discharged 
from hospital who recovered from acute COVID-19 at a mean follow-up of 60 days from the 
onset of the first symptom. Fatigue (53.1%), dyspnea (43.4%), joint pain (27.3%) and chest pain 
(21.7%) were the most commonly reported symptoms, with 55% of patients continuing to 
experience three or more symptoms. A decline in quality of life, as measured by the EuroQol 
visual analog scale, was noted in 44.1% of patients in this study. 
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  On April 1, 2021, The Office for National Statistics estimated that 1.1 million people in the UK 
were experiencing long COVID (i.e., symptoms persisting >4 weeks after the first suspected 
COVID-19 episode, with no alternative diagnosis). Alarmingly, an estimated 674000 people 
reported that their symptoms had negatively affected their ability to undertake regular day-to-
day activities. 

 In a prospective cohort study from Wuhan, China (hereby referred to as the post-acute COVID-
19 Chinese study), long-term consequences of acute COVID-19 were evaluated by 
comprehensive in-person evaluation of 1,733 patients at 6 months from symptom onset. The 
study utilized survey questionnaires, physical examination, 6-min walk tests (6MWT) and blood 
tests and, in selected cases, pulmonary function tests (PFTs), high-resolution computed 
tomography of the chest and ultrasonography to evaluate post-acute COVID-19 end organ injury. 
A majority of the patients (76%) reported at least one symptom. Similar to other studies, 
fatigue/muscular weakness was the most commonly reported symptom (63%), followed by sleep 
difficulties (26%), anxiety/ depression (23%), hair loss (22%), difficulty with smell and taste (11 
and 9%), trouble with mobility (7%). 

 In a retrospective cohort study from USA that had analyzed the electronic health records of 
236379 patients, found that 34% had psychiatric or neurological conditions in the 6 months 
following COVID-19 diagnosis. 

 These studies provide adequate early evidence to enable the identification of people at high risk 
for post-acute COVID-19 syndrome. It is now understood that severity of illness during acute 
COVID-19 has been significantly associated with the presence or persistence of symptoms such 
as dyspnea, fatigue/muscular weakness and PTSD, reduction in health-related quality of life 
scores, pulmonary function abnormalities and radiographic abnormalities in the post-acute 
COVID-19 setting. 

 In a Indian study (68) it was observed, 8% patients had ongoing symptomatic phase of COVID, 
lasting 1-3 months, and 31.8% patients had Post-COVID phase, with symptoms lasting 3-12 
months. 11% patients continued to have at least one symptom even at the time of the second 
interview (9-12 months from the disease onset). Long-COVID was reported in almost 40% of this 
study group. Occurrence of Post-COVID symptoms had no correlation to age, gender, 
comorbidities or to the disease severity. The duration of symptom resolution was also not 
associated with age, gender or comorbidity but was found to be significantly associated with 
severity of illness at the time of admission. Fatigue was significantly more prevalent amongst the 
elderly patients and in those who had severe COVID-19. Persistence of breathlessness was 
significantly more often reported by those patients, who had severe illness at presentation. 
Presence of neuropsychiatric symptoms like depression, anxiety, “brain fog” and sleep disorders 
were reported in nearly 9% of cases. No patient reported any significant organ damage. A 
significant number of patients (16.5%) continued to have some form of post COVID symptoms 
for as long as 6-12 months, a majority of them, had resumed their routine work much earlier. 
31.2% patients took 1 month to resume daily routine while 6.4% took almost 4 months to 
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resume their daily routine. (Study represents data from follow up of Sick Patients who are likely 
to have more chances of post Covid symptoms.) 

 However, significant amount of literature is still lacking that could shed some light on additional 
associations between pre-existing respiratory disease, higher body mass index, older age, sex 
differences and Black, Asian and minority ethnic (BAME) and dyspnea at 4–8 weeks. Therefore, 
major efforts are now underway to understand this long-term component also known as long 
COVID, post-acute sequelae of SARSCoV-2 infection (PASC), or post-COVID-19 syndrome. 

Mechanisms Involved in Post-Acute Covid-19 Syndrome (6) 

 

Potential mechanisms contributing to the pathophysiology of post-acute COVID-19 include:  

1. Virus-specific pathophysiologic changes or direct viral toxicity. 

2. Immune system dysregulation and stimulation of a hyperinflammatory state in response 
to the acute infection, and 

3. Expected sequelae of post-critical illness. 

4. Endothelial damage and microvascular injury.  

5. Hypercoagulability with resultant in situ thrombosis and macrothrombosis. 

6. Maladaptation of the angiotensin-converting enzyme 2 (ACE2) pathway which serves as 
the same host cell receptor for SARS-CoV-1 and SARS-CoV-2. In vitro studies reveal that 
the ACE 2 receptors is expressed on beta cells with co factors TMPRSS2, NRP1 &TRFC. 
Infection with Covid causes selective beta cells apoptosis and also causes beta cells trans 
differentiation. 

 An overwhelming and long-lasting counterbalancing compensatory anti-inflammatory response 
syndrome (CARS) that leads to post-infectious/posttraumatic immunosuppression is often seen 
in COVID-19 patients following trauma or a severe infection, in which a systemic inflammatory 
response syndrome (SIRS) SIRS is predominant. The CARS syndrome is known to dampen the 
proinflammatory state, prevent maladaptive multiple-organ dysfunction, and govern the return 
to immunologic homeostasis or normalcy. 

 Multiple simultaneously interacting and opposing factors which are involved in SIRS and CARS 
that orchestrate a fine-tuned balance of pro- and anti-inflammatory responses ultimately 
determine the outcome in COVID-19. 

o Excessive inflammatory responses are a function of viral exposure or inoculum, the 
presence/absence of comorbidities, and the state of immunocompetence, and are 
characterized by excessive release of inflammatory cytokines such as interleukins and 1β, 
monocyte chemoattractantprotein-1, and tissue necrosis factor α collectively known as 
“cytokine storm” which results in the development of acute lung injury (ALI), acute 
respiratory distress syndrome (ARDS), coagulopathy, hypotension, hypoperfusion, organ 
failure (also known as multiple-organ failure (MOF) or multiple-organ dysfunction 
syndrome (MODS), and death. 
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o Another multifunctional cytokine, transforming growth factor beta (TGF-β) with 
profibrogenic, anti-inflammatory, and immunosuppressive effects that are elevated 
during and after sepsis as well as during and after COVID-19, is a potent inducer of 
fibrosis and immunosuppression, TGF-β signaling, which is mediated by Smad proteins or 
MAP kinases and Akt, 

o In addition to the loss of immune competence, post-COVID patients are also vulnerable 
to the development of post COVID pulmonary sequele, which is commonly seen in 
follow-up imaging of recovered patients, and which is different than Interstitial Lung 
Disease (IDL). 

Common Lingering Symptoms of Post-Acute Covid-19 Syndrome (7-13) 

 While most people with COVID-19 recover, and return to normal health, some people can have 
symptoms that last for weeks or even months after recovery from acute illness. Even people who 
are not hospitalized and who have mild illness can experience persistent or late symptoms. 
Some patients develop medical complications that may have lasting health effects. 

Till date, the most commonly reported persisting symptoms include: 

Acute Complications of Covid-19 Post-Covid Symptoms, Sequelae 

Neuropsychiatric 
 

 Cerebrovascular accident 

 Large vessel disease 

 Encephalopathy, delirium 

 Anosmia, ageusia 

Neuropsychiatric 
 

 Neurocognitive deficits 

 Mood changes 

 Sensory & motor deficits 

 Chronic fatigue & sleep 
disruption 

Respiratory 
 

 Pneumonia 

 Hypoxemic respiratory failure, ARDS 

Respiratory 
 

 Persistent dyspnea 

 Chronic cough 

Cardiovascular 
 

 Arrhythmia 

 Myocarditis 

Cardiovascular 
 

 Chest pain 

 Palpitations 

Hematologic, Vascular 
 

 Coagulopathy 

 Thrombotic events 

Hematologic, Vascular 
 

 Persistent or recurrent 
thrombosis 

Renal 
 

 Acute kidney injury 

Renal 
 

 Chronic kidney disease 

Gastrointestinal, Hepatobiliary Gastrointestinal, Hepatobiliary 
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 Diarrhea 

 Acute liver injury 

 

 Persistent liver dysfunction 

Musculoskeletal 
 

 Rhabdomylosis 

Musculoskeletal 
 

 Muscle wasting 

 Weakness 

 Deconditioning 

Dermatologic 
 

 Livedo reticularis 

 Maculopapular or urticarial rash 

Dermatologic 
 

 Hair loss 

 

Post-Covid-19 Symptoms by Organ System 

 More serious long-term complications appear to be less common but have also been reported, 
especially in patients with severe COVID-19 who were hospitalized. The chronic complications 
that may persist after COVID-19 infection mainly affect the respiratory, cardiovascular, 
respiratory, renal and neurological systems. These have been noted to affect different organ 
systems in the body and include: 

Cardiovascular Inflammation of the heart muscle 

Respiratory Lung function abnormalities 

Dermatologic Rash 

Neurologic Loss of taste and smell; sleep disturbances 

Psychiatric Depression, anxiety, changes in mood 

 Collaboration of multidisciplinary teams is necessary to provide integrated outpatient care to 
patients with post-acute COVID-19 syndrome in COVID-19 clinics. Depending on resources, 
priority may be given to those at high risk for severe post-acute COVID-19 syndrome. These 
categories of patients include those with severe illness during acute COVID-19 and/or 
requirement for care in an ICU, advanced age and the presence of comorbidities (pre-existing 
ARDS, obesity, diabetes, hypertension, chronic CVD, CKD, post-organ transplant or active cancer) 
etc. 

Primary care should be given to all the patients which includes: 

 Consideration of early rehabilitation, patient education, enrollment to patient advocacy 
groups etc. 

 Physician examination of patient with mapping of current symptomatic status or medical 
concerns.  

 Establishing COVID-19 exposure status and potential disease history through oral history 
and possible clinical testing. 
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 Screening for possible non-COVID-19 co-morbidities or chronic medical conditions. 

 Administering appropriate medical treatments for acute symptoms or established 
underlying chronic conditions. 

 Educating patient in the possible manifestations of persistent post-COVID-19 also known 
as long COVID-19 sequelae. 

 Continuing regular patient follow-up and encourage patient to seek medical care at onset 
of worsening symptoms. 

 

Summary of post-acute COVID-19 symptoms by organ system (62,63) 

Organ System Symptoms Management 

Pulmonary  Most common persistent 
symptoms and signs 
include dyspnea (with or 
without chronic oxygen 
dependence), difficult 
ventilator weaning, post 
COVID lung sequele as 
seen on HRCT chest 
which usually recovers 
over time, decreased 
exercise capacity and 
hypoxia.  

 Other symptoms 
reported in post COVID-
19 follow-up visits 
include reduced diffusion 
capacity, restrictive 
pulmonary physiology,  
ground-glass opacities, 
reticulations and traction 
bronchiectasis on 
imaging. 

 The long-term risks of 
chronic pulmonary 
embolism and 
consequent pulmonary 
hypertension exist. 

 Assessment of progression or recovery 
of pulmonary disease and function may 
include home pulse oximetry, 6MWTs, 
PFTs, HRCT of the chest and CT 
pulmonary angiogram as clinically 
appropriate. 

 Treatment with corticosteroids may be 
beneficial in a subset of patients with 
post-COVID inflammatory lung disease. 

Hematologic  Thromboembolic events 
have been noted to be 

 Direct oral anticoagulants and low-
molecular-weight heparin (LMWH) may 
be considered for extended 
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<5% in post-acute COVID-
19 patients. 

 The duration of the 
hyperinflammatory state 
induced by COVID-19 
infection is still unknown. 

thromboprophylaxis after risk–benefit 
discussion in patients with predisposing 
risk factors for immobility, persistently 
elevated d-dimer levels (greater than 
twice the upper limit of normal) and 
other high-risk comorbidities such as 
cancer. 

Cardiovascular 
(CV) 

 Persistent symptoms 
may include palpitations, 
dyspnea and chest pain 
(in 20% COVID-19 
survivors). 

 Long-term sequelae may 
include increased 
cardiometabolic demand, 
myocardial fibrosis or 
scarring (detectable via 
cardiac MRI), 
arrhythmias, tachycardia 
and autonomic 
dysfunction. 

 Patients with CV complications during 
acute infection or those experiencing 
persistent cardiac symptoms may be 
monitored with serial clinical, ECG and 
ECG follow-up at 4–12 weeks. 

 Recommendations for competitive 
athletes with CV complications related 
to COVID-19 include abstinence from 
competitive sports or aerobic activity 
for 3–6 months until resolution of 
myocardial inflammation by cardiac 
MRI or troponin normalization. 

 Patients with postural orthostatic 
tachycardia syndrome and 
inappropriate sinus tachycardia may 
benefit from a low-dose beta blocker 
for heart rate management and 
reducing adrenergic activity.  

 Caution should be exercised with use 
of drugs such as anti-arrhythmic agents 
(for example, amiodarone) inpatients 
with fibrotic pulmonary changes after 
COVID-19. 

Neuropsychiatric  Common symptoms 
include fatigue, myalgia, 
headache, dysautonomia 
and cognitive impairment 
(brain fog). 

 Anxiety, depression, 
sleep disturbances and 
PTSD have been reported 
in 30–40% of patients 
with post-acute COVID-
19 syndrome. 

 Screening for anxiety, depression, 
PTSD, sleep disturbances, cognitive 
impairment, dysautonomia and fatigue. 

 Standard therapies should be followed 
for neurologic complications such as 
headaches, with imaging evaluation 
and referral to a specialist reserved for 
refractory headache. 

Renal  Severe AKI during acute 
COVID-19 infection often 
gets resolved in most of 

 Early and close follow-up with a 
nephrologist in AKI survivor clinics. 
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the patients, however, a 
reduced eGFR has been 
reported at 6 months 
follow-up. 

 Covid-19 Associated 
Nephropathy (COVAN) 
may be the predominant 
factor of AKI especially 
among individuals of 
African descent and high 
risk APOL1 genotype 
infected with SARS-CoV-
2. 

Endocrine  May include new onset 
or worsening of existing 
diabetes, subacute 
thyroiditis and bone 
demineralization. 

 Patients should undergo the 
appropriate laboratory testing and 
should be referred to endocrinology 
especially those with newly diagnosed 
diabetes with absence of traditional 
risk factors for type 2 diabetes, 
suspected hypothalamic–pituitary–
adrenal axis suppression or 
hyperthyroidism.  

Gastrointestinal 
and 
hepatobiliary 

 Prolonged viral fecal 
shedding. 

 Altered gut microbiome, 
including enrichment of 
opportunistic organisms 
and deterioration of 
beneficial commensals. 

 Early and close follow-up with a 
gastroenterologist in COVID-19 survivor 
clinics. 

 

Dermatologic   Hair loss or Telogen 

effluvium (TE) reported in 
approximately 20% of 
COVID-19 survivors. 

 Maculopapular rash and 
urticaria. 

 Early and close follow-up with a 
dermatologist in COVID-19 survivor 
clinics. 

 TE can be diagnosed by clinical 
examination aided by trichoscopy and 
trichogram.  

 Counselling is of paramount 
importance to abate the psychological 
stress of the patients. 

 Proper diet, healthy lifestyle, stress 
reduction should be emphasized upon. 

 Treatment consists of vitamin 
supplementation containing alpha-
lipoic acid, calcium pantothenate, 
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vitamin D3, biotin, iron daily. Also use 
of some hair serums containing 
procapil or capixyl will help in the 
management. 

 Clinicians should be aware of this entity 
as it is being encountered very 
frequently.  

 Other dermatological manifestations 
include urticaria, maculopapular rash, 
pityriasis rosea, pruritus, purpuric 
lesions.  

 These conditions can be treated with 
use of oral antihistamines, topical 
steroids, moisturizers and most 
importantly counselling of the patient.  

Multisystem 
inflammatory 
syndrome in 
adults (MIS-A) 

 >21 years old with fever, 
elevated inflammatory 
markers, multiple organ 
dysfunction, current or 
recent COVID-19 
infection and exclusion of 
other plausible 
diagnoses. 

 Cardiovascular (coronary 
artery aneurysm) and 
neurologic (headache, 
encephalopathy, stroke 
and seizure) 
complications can occur. 

 Immunomodulatory therapy with 
intravenous immunoglobulin, 
adjunctive glucocorticoids and low-
dose aspirin until coronary arteries are 
confirmed to be normal at least 4 
weeks after diagnosis. 

 Therapeutic anticoagulation with 
enoxaparin or warfarin and low-dose 
aspirin is recommended in those with a 
coronary artery score ≥ 10, 
documented thrombosis or an ejection 
fraction < 35%. 

 Serial ECG assessment at intervals of 1–
2 and 4–6 weeks after diagnosis. 

 Cardiac MRI at 2–6 months after 
diagnosis in those presenting with 
significant transient LVD (ejection 
fraction < 50%) in the acute phase or 
persistent dysfunction to assess for 
fibrosis and inflammation.  

 Ambulatory cardiac monitoring at 
follow-up visits in patients with 
conduction abnormalities at diagnosis. 

 

Timing of Follow Up (14-18) 

 Patients recovering from COVID-19 range from those with mild illness not requiring medical 
attention to those with severe illness requiring prolonged critical care support. 
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 The optimal timing and location of follow-up evaluation for patients who have recovered from 
acute COVID-19 are unknown and depends upon several factors, including the severity of acute 
illness, current symptomatology, patient age, risk factors for severe illness, and resource 
availability. 

There is no guidance on timing or location for COVID-19 follow-up after the acute illness. 

Clinical scenario Follow up Modality 

Healthy young with mild disease 
and not taken medical 
intervention or hospitalization 

No need of routine 
follow up. 

 

- 

If the patient requests it or has 
persistent, progressive, or new 
symptoms 

As per need Telemedicine or in-person follow up. 

In an older patient or a patient 
with comorbidities (e.g., 
hypertension, diabetes), with 
mild to moderate acute disease 
but not requiring hospitalization 

3 weeks after onset 
of illness 

Telemedicine or in-person visit. 

For patients with more severe 
acute COVID-19 disease 
requiring hospitalization (with or 
without the need for 
subsequent post 

 
acute care such as inpatient 
rehabilitation) follow-up 

should be within 1 
week but not later 
than two to three 
weeks after 
discharge from 
the hospital or 
rehabilitation 
facility 

Telemedicine or in-person visit 

For all patients with persistent 
symptoms, particularly those 
with multisystem complaints or 
symptoms lasting beyond 12 
weeks 

 

 
- 

Refer for an evaluation in a 
specialized outpatient COVID-19 
recovery clinic, if available, or a 
subspecialty clinic relevant to the 
patient’s specific symptoms. 

 

Assessment (19-20) 

During the initial follow-up evaluation, the following information to be gathered: 

1. Patient's acute COVID-19 illness timeline. 
2. Duration. 
3. Severity of symptoms. 
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4. Severity of complications (e.g., venous thromboembolism, presence and degree of kidney injury, 
supplemental oxygen requirements [including the need for noninvasive or invasive ventilation], 
cardiac complications, delirium). 

5. COVID-19 testing results. 
6. Treatment strategies followed for that patient. 

General Laboratory Testing (19-20) 

The need for laboratory testing in patients is determined by the severity and abnormal test results 
during their acute illness, and current symptoms. Most patients who have abnormal laboratory testing 
at the time of diagnosis improve during recovery. 

For most patients recovered from mild acute COVID-19 - laboratory testing is not necessary. 

 

Note: In whom unexplained symptoms continue we should do additional tests like Uric acid, BSF, BSPP, 
HbA1C, Vit B12 and Vit D3 levels, urine routine and urine for culture sensitivity. 

Inflammatory marker 

 Monitor coagulation parameters (e.g., fibrinogen, fibrinogen degradation products, activated 
thromboplastin time, international normalized ratio, and D-dimer levels) or inflammatory 
markers (e.g., erythrocyte sedimentation rate, c-reactive protein, ferritin, interleukin-6) to 
resolution as per need of the individual case only. (Usually not needed). 

COVID-19 testing and serology 

 Do not routinely re-test patients for active infection with SARS-CoV-2 at the time of follow-up 
outpatient evaluation.  
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 There is no clinical utility in obtaining SARS-CoV-2 serology (antibodies) in patients who had their 
acute infection documented by a positive molecular test (i.e., nucleic acid amplification test 
(NAAT), reverse transcriptase polymerase chain reaction [RT-PCR] test), or antigen test. 

 However, for patients with prior COVID-19 based upon symptoms, but without a documented 
positive molecular or antigen test, the value of obtaining SARS-CoV-2 serology is unclear. 
Regardless, sometimes obtaining serology guides additional testing or decision-making (e.g., 
convalescent plasma donation, evaluation of unexplained symptoms). 

Cardiopulmonary Assessment (21) 

 

 

Chest Imaging (16,22-24) 

 The need for chest imaging is determined by previous abnormal imaging obtained during the 
course of their illness as well as current symptoms. 
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Timing of Chest Imaging (25) 
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Cardiac Testing (26) 

 

 

Pulmonary Function Test (16,27,28) 

 

The optimal timing to obtain PFTs in the recovering patient is unknown. 

 Pulmonary function abnormalities, may persist, particularly reduction in diffusion capacity, 
especially among those with more severe lung involvement. 
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Evaluating Exercise Capacity and Oxygenation (26) 

 

 

 
 

Six-Minute Walk Test Technique (29-31) 

 

• Flat, straight corridor 30 m (100 feet) in length. 
• Turnaround points marked with a cone. 
• Patient should wear comfortable clothes and shoes. 
• Patient rests in chair for at least 10 minutes prior to test (i.e., no warm-

up period). 
• Heart rate and pulse oxygen saturation (SpO2) should be monitored 

throughout the test. 
• If the patient is using supplemental oxygen, record the flow rate and 

type of device. 
• Have patient stand and rate baseline dyspnea and overall fatigue using 

Borg scale.* 
• Set lap counter to zero and timer to six minutes. 
• Instruct the patient: Remember that the object is to walk AS FAST AS 

POSSIBLE for 6 minutes, but don't run or jog. Pivot briskly around the 
cone. 
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• Standardized encouragement statements should be provided at one-
minute intervals, such as "You are doing well. You have _ minutes to 
go" and "Keep up the good work. You have _ minutes to go.” 

• At the end of the test, mark the spot where the patient stopped on the 
floor. 

• If using a pulse oximeter, measure the pulse rate and SpO2 and record. 
• After the test record the Borg* dyspnea and fatigue levels. 
• Ask, "What, if anything, kept you from walking farther?” 
• Calculate the distance walked and record. 

 

Alternative To 6 MWT (32) 

 In remote testing – patient can perform pulse oximetry after walking 40 steps on a flat surface. 
 Alternatively, if on-site supervised testing – patient can perform one-minute sit to stand test (as 

fast as they can). 
 A fall of 3% in the saturation reading on mild exertion is abnormal and indicates need for the 

investigations. 

Management of Dyspnea 

JAMA 2021; 325:1525    

Respirology 2003; 8 Suppl:S36 

 Post COVID-19 dyspnea is often multifactorial (e.g., resolving pneumonia, organizing pneumonia, 
deconditioning, neuromuscular weakness, exacerbation of underlying lung disease, tracheal 
stenosis from intubation, heart failure). 
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Breathing Control (32) 

Means using least effort and breathing gently. 

 Sit in a comfortable position with your arms supported; relax and loosen your shoulders and 
body. 

 Put one hand on chest and the other on your abdomen. 
 Close your eyes – this will help you to relax and focus on your breathing. 
 Slowly breathe in through your nose, with your mouth closed. Your abdomen will move out 

against your hand. The hand on your chest will hardly move if your breathing is controlled. 
 Breathe out through your nose. This will result in your abdomen falling gently. Imagine all the 

tension in your body leaving as you let the air out. 
 Make your breaths slow, relaxed and smooth. Try to use as little effort as possible and feel more 

relaxed and calmer with every breath out. 
 Also, gradually try to breathe more slowly. 

Breathing Techniques (32) 

 Breathing control combined with any of the breathing techniques as given below 
 Try all of them and follow whichever technique works well for you 

1. Pursed-lip breathing 

 Breathe in through your nose gently. 
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 Thereafter, purse your lips as if you are going to blow a candle. Blow out with your lips in this 
pursed position. 

 Blow out only for as long as it is comfortable – do not try to force to empty your lungs. 

2. Blow-as-you-go 

 This helps in making tasks and activities easier. 
 Use it for doing something that makes you breathless. 
 Breathe in before you make the effort. 
 Then breathe out while you are making the effort. For example, when standing up, breathe in 

before you step or stand up, and then blow out as you stand up. 
 Try pursing your lips as you blow out. 

3. Paced breathing 

 This is useful for performing activities, like walking or climbing stairs. 
 Count to yourself as you walk or move. For example, breathe in for one step and then take either 

one or two steps as you breathe out. 
 Take more steps as you breathe in or as you breathe out, if you feel better. 
 Try different combinations to find out what works best for you, e.g., two steps in, two steps out. 

Management of Cough (26) 

 
 

Management of Chest Discomfort/Tightness/Pain 

 It does not generally require treatment unless it is interfering with the patient's quality of life. 
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Known Cardiac Injury 

 Patients with an established diagnosis of cardiac injury (e.g., acute myocardial infarction, cardiac 
arrest, atrial fibrillation) or myocarditis related to COVID-19 should be evaluated by a 
cardiologist. 

 In addition, patients recovering from cardiac injury with resulting functional limitations (e.g., 
New York Heart Association [NYHA] class II or higher) should undergo cardiac rehabilitation 
rather than traditional physical therapy program if available, as long as there are no 
contraindications. 

Contraindications for Cardiac Rehabilitation (33) 

 Unstable angina. 
 Uncontrolled hypertension - resting systolic blood pressure (SBP) >180 mmHg and/or resting 

diastolic BP (DBP) >110 mmHg. 
 Orthostatic BP drop of >20 mmHg with symptoms. 
 Significant aortic stenosis (aortic valve area < 1.0 cm2). 
 Uncontrolled atrial or ventricular arrhythmias. 
 Uncontrolled sinus tachycardia (>120 beats/min). 
 Uncompensated heart failure. 
 Third degree atrioventricular (AV) block without pacemaker. 
  Active pericarditis or myocarditis. 
  Recent embolism. 
  Acute thrombophlebitis. 
  Acute systemic illness or fever. 
  Uncontrolled diabetes mellitus. 
  Severe orthopaedic conditions that would prohibit exercise. 
  Other metabolic conditions, such as acute thyroiditis, hypokalemia, hyperkalemia, or 

hypovolemia (until adequately treated). 
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Management of Orthostasis (34) 

 

 
 

Management of Hypercoagulability/Thrombosis 

 Many patients with COVID-19 demonstrate laboratory evidence of hypercoagulability during the 
acute illness, and some develop venous, and arterial thromboses, especially those with severe or 
critical acute illness. 

 Evaluate all patients for signs and symptoms of deep venous thrombosis (DVT) of the upper and 
lower extremities, pulmonary embolism, or arterial thrombosis (e.g., digital ischemia). 

 Patients diagnosed with documented thrombosis are treated in a similar fashion to thrombosis 
in patients who did not have COVID-19. 

 The duration of hypercoagulability in COVID-19 is unknown. 
 For the majority of patients who have recovered from acute COVID-19, who were therapeutically 

anticoagulated for a hypercoagulable state alone, without evidence of a thrombosis, and in 
whom no other clear indication exists, anticoagulants are discontinued upon hospital discharge. 
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Management of Olfactory/Gustatory Symptoms (35-39) 

 Patients experienced a loss or decrease in their sense of smell or taste with acute COVID-19, to 
be enquired about the degree of residual impairment, and if their appetite or weight have been 
affected. 

 In most cases, symptoms resolve slowly over several weeks and do not require intervention 
except for education regarding food and home safety. 
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Management of Fatigue (40) 

 During initial evaluation of functional impairment, determine the level of assistance needed for 
activities of daily living (e.g., feeding, dressing, bathing, toileting, driving, housekeeping, and 
grocery shopping) to inform the patient’s rehabilitation plan. 

 Compare their current symptoms to their pre-illness functional status (e.g., decline in exercise 
tolerance, weakness, or reduced mobility). 

 Screening tools used for functional assessment: 6-minute walk test, EuroQol-5D-5L, Timed Up 
and Go (TUG), and Short Physical Performance Battery (SPPB). 

 
 

 

Management of Lung Fibrosis (61) 

 

 Pirfenidone 200-800 mg BD/TDS is being tried but most of the pulmonologist do 

not advocate. 

 It appears that majority of post Covid patients recover with time with 

insignificant/zero lung fibrosis over 3 to 4 months. 

 The key is oxygenation, preventing secondary complications & nursing care. 

 Nintedenib 150mg OD/BD is also being used as anti-fibrotic drugs. It needs to be 

used with LFT monitoring and only if HRCT shows Fibrosis. 

 We recommend to start these drugs only after consultation of a Pulmonologist. 

Use of antifibrotic in COVID 19 trials are ongoing. No evidence in favour or against 

at present. 
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Rehabilitation (28,41-42) 

Many patients recovered from severe acute COVID-19 may require  

1. Physical and occupational therapy. 
2. Pulmonary or cardiac rehabilitation. 
3. Speech and swallowing therapy. 

 Rehabilitation services as early as is feasible, typically within 30 days of recovery from initial 
infection. 

 Rehabilitation programs generally last for six to eight weeks, and are followed by a clinical 
reassessment to determine the need for ongoing treatment. 

Outpatient rehabilitation 

There are a variety of available outpatient rehabilitation program. 

1. In-person rehabilitation. 
2. In-home rehabilitation. 
3. web-based rehabilitation. 

In general, in-person programs are preferred, but home or web-based rehabilitation may be appropriate 
for patients who cannot easily access a rehabilitation facility. 

Tele-rehabilitation 

 Home or web-based rehabilitation (“tele-rehabilitation”): 
 Remote delivery of rehabilitation services may be preferable in areas of high infection 

prevalence to minimize the potential spread of COVID-19. 
 Telerehabilitation can be delivered either synchronously (i.e., in real-time) or asynchronously 

(e.g., a prerecorded customized exercise plan). 
 Telerehabilitation may be supplemented with one or more in-person visits. 

Exercise prescription 

 It has been postulated that graded exercise therapy is not appropriate for patients with COVID-
19-related fatigue and debility given concern for worsening post-exertional malaise. 

 We generally use a cautious approach to initiating a comprehensive therapy program (e.g., two 
to three days per week). 

 Advise patients that if they feel worse (instead of better) after participation, they may need to 
cut back on their therapy to the previous level or stop all together. 

 The development of concerning symptoms (e.g., new chest discomfort) or symptoms that are 
disproportionate to the degree of underlying system dysfunction may warrant additional 
evaluation by specialty clinicians (e.g., pulmonary, cardiac, neurology). 
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 Generally, start with a progressive aerobic and strength training rehabilitation program. 
 Begin with breathing exercises, gentle stretching, and light muscle strengthening prior to any 

targeted cardiovascular program. 
 Once the patient is able to tolerate light stretching and strengthening, introduce an aerobic 

training program. 
 For aerobic training, we begin at one to three metabolic equivalents (METs) and slowly increase 

activity as tolerated, often over multiple sessions. 

Sleep hygiene management 

 
 

 

 

Yoga Practices for Prevention, Rehabilitation, and To Increase Immunity (43-51) 

 Yoga practices such as Kriya, Yogasana and Pranayama have been shown to reduce airway 
reactivity in elderly subjects with asthma and COPD (12). 

 Now sufficient evidence exists to justify testing the hypothesis that training in Yoga /Meditation 
can reduce susceptibility to ARI illness. Neti kriya is useful in acute coryza and symptoms of cold. 
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Yogic Practices Benefits 

ShodhanaKriya (Yogic cleansing practices) 
Jalaneti, Sutra Neti. 

Neti helps in cleansing sinuses, beneficial in 
allergic conditions and reduces upper airway 
reactivity). 

Yogic SūkṣmaVyāyāmas / shithilikaranavyaya 
mas/ Pawanamuktasana series (Joint 
movements): Neck movements, Shoulder 
rotation, Trunk movement, Knee movement 
Ankle rotation. 

Joint movements help to increase blood 
circulation and reduce stiffness which 
enhance joint flexibility. Helps to facilitate 
asana practices. 

Yogasana: Standing, Sitting, Prone & Supine 
lying. 

Ushtrasana, UtthanaMandukasana, 
Tadasana, Trikonasana, Vakrasana, 
Bhujangasana, Sarala Matsyasanaetc. 
Practices improve chest expansion and 
cardiopulmonary functions. 

Kapalabhati. Improves pulmonary functions and reduces 
secretions. Very useful preparatory practice 
for pranayama practice Helps to cleanse 
frontal sinuses. 

Breathing & Pranayama: Sectional breathing 
Nadishodhana Ujjayi Bhramari. 

Nadishodhan pranayama reduces the 
sympathetic activity and stimulate vagal 
(parasympathetic) activity and decreases 
stress and anxiety(17). Ujjayi increase the 
oxygen saturation in body(18). Bhramari 
pranayama similar to humming may increase 
Nasal Nitric Oxide (NO), which mayimprove 
blood flow to the ciliary epithelium and has 
anti-inflammatory action - (19,20). 

Yoga Nidra (Pratyaahara). Reduction in sympathetic arousal and 
reduced emotional distress and improves 
quality of sleep. (21,22) Rejuvenate the body 
and helps to keep the mind calm. 

Meditative practices Breath awareness, 
(Dharana & Dhyana). 

Meditation helps to reduces anxiety and 
stress by reduce the cortisol level and 
enhance the alpha brain wave (23). Makes 
the body stable and calm the mind Balance 
the functions of neuroendocrine system 
thereby enhance the immune system (24). 
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Long Haul Syndrome in Children (54-56) 

The most common post-covid syndrome seen among children (<21 years) is Multisystem inflammatory 
syndrome in children (MIS-C). It is a condition where different body parts can become inflamed, 
including the heart, lungs, kidneys, brain, skin, eyes, or gastrointestinal organs. The pathophysiology of 
MIS-C is yet unknown. 

One recent study suggests that between 11 percent and 15 percent of infected youths might end up 
with this long-term consequence. 

Many children reported with MIS-C had survived COVID-19 infection recently or had been around 
someone with COVID-19 infection. Even children who had mild COVID-19 infection with initial 
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symptoms, or were asymptomatic, also had to suffer with these long-lasting effects of post-acute 
COVID-19 syndrome. 

 MIS-C can manifest three to four weeks after asymptomatic or symptomatic COVID-19 infection and 
early identification is important as MIS-C can be serious, even fatal if unrecognized or left untreated 
among children for longer duration. However, most children who were diagnosed with this condition 
have gotten better with medical care. 

Definition of MIS-C as per CDC 

As described in the CDC Health Advisory, the definition for MIS-C among post-acute COVID-19 syndrome 
patients is: 

 “An individual aged <21 years presenting with fever, laboratory evidence of inflammation (which 
includes but not limited to, one or more of the following: an elevated CRP, ESR, fibrinogen, 
procalcitonin, d-dimer, ferritin, lactic acid dehydrogenase (LDH), or interleukin 6 (IL-6), elevated 
neutrophils, reduced lymphocytes and low albumin) and evidence of clinically severe illness 
requiring hospitalization, with multisystem (>2) organ involvement (cardiac, renal, respiratory, 
hematologic, gastrointestinal, dermatologic or neurological); AND 

 No alternative plausible diagnoses; AND 
 Positive for current or recent SARS-CoV-2 infection by RT-PCR, serology, or antigen test; or 

exposure to a suspected or confirmed COVID-19 case within the 4 weeks prior to the onset of 
symptoms.” 

 Note: World Health Organization (WHO) criteria for an MIS-C case definition require patients to 
be less than age 19 years. 

Symptoms of MIS-C in Children 

 High fever >38.0°C for ≥24 hours, or report of subjective fever lasting ≥24 hours 

 Red and itchy eyes 

 Chest tightness, feeling of pressure in the chest or pain 

 Gastric issues such as diarrhea, colitis, hepatitis, and questionable appendicitis, 
vomiting, nausea and abdominal or gut pain 

 Fatigue 

 Neurologic (headaches/meningitis) manifestations. 

 Mucocutaneous lesions 

 Hypotension and shock (in severe cases) 

 Neck and joint pains 

 Kawasaki disease-like features: conjunctivitis, red eyes; red or swollen hands and feet; 
rash; red cracked lips, swollen glands.  

 Skin rashes 

 Troubled breathing or shortness of breath suggestive of congestive heart failure or 
pulmonary embolism 
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 New confusion or brain fogging 

 Inability to walk or stay awake 

 Insomnia 

 Muscle pain  

 Persistent cold-like complaints 

 Some children may develop myocarditis, cardiac dysfunction, coronary artery 
enlargement, thrombosis or AKI 

 

Management of MIS-C among children 

Diagnosis 

The tests performed for MIS-C include: 

 Initial blood tests – CRP, ESR, CBP, CUE, Lymphopenia <1000, thrombocytopenia <150,000, 
neutrophilia, liver function test, kidney function test etc. 

 Chest x-ray, heart ultrasound (echocardiogram), electrocardiogram, abdominal ultrasound. 
 Expanded laboratory tests including pro-BNP, triglycerides, creatine kinase, amylase, blood and 

urine culture, hyponatremia, elevated D-dimers, prothrombin time/partial thromboplastin time 
(PT/PTT), INR, hsCRP, ferritin, LDH, comprehensive metabolic panel, and fibrinogen etc. 

 Any other tests that may be considered necessary for diagnosis and treatment of multisystem 
involvement bases on patient’s signs and symptoms. 

 SARS-CoV-2 detection by RT-PCR or antigen test is also indicated. In some cases, SARS-CoV-2 
serologic testing is suggested, especially prior to administering intravenous immunoglobulin 
(IVIG) or any other exogenous antibody treatments. 
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Diagnostic pathway for multisystem inflammatory syndrome in children (MIS-C) (57) 
Adapted from: Henderson, L.A et al. (2020), American College of Rheumatology Clinical Guidance for Multisystem Inflammatory Syndrome in Children Associated With SARS–CoV-2 and 

Hyperinflammation in Pediatric COVID-19: Version 1. Arthritis Rheumatol, 72: 1791-1805. https://doi.org/10.1002/art.41454. 

Treatment 

Supportive care for symptoms should be given along with ant-inflammatory agents which includes: 

 Fluid resuscitation 
 Ionotropic support 
 Respiratory support 
 In rare cases, in rare cases, extracorporeal membranous oxygenation (ECMO) 
 Use of IVIG 2 grams/kg (max of 100 grams), steroid therapy (ranging from 2 to 30 mg/kg/day of 

methylprednisolone depending on severity of illness) and biologic therapy (e.g., anakinra, 2 to 10 
mg/kg/day, subcutaneously or intravenously, divided every 6 to 12 hours) should be considered 
on case-by-case basis. 

 Aspirin for coronary artery involvement unless there are contraindications (e.g., platelets 
<100,000 or active bleeding). 

 Antibiotics to treat potential sepsis while waiting for bacterial cultures results 
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 Thrombotic prophylaxis for hypercoagulable state typically associated with MIS-C 

Most children who become ill with MIS-C will need to be hospitalized and treated. Some will need to be 
treated in the pediatric intensive care unit (ICU). Close out-patient follow-up should be done for 
children including pediatric cardiology follow-up starting 2 to 3 weeks post discharge. Patients 
diagnosed with myocardial injury must have cardiology directed restriction and/or release for activities. 
Patients who receive steroid therapy or treatment with biologics should receive follow-up with the 
pediatric rheumatologist following discharge. 

Healthcare providers should report suspected cases of MIS-C to their local, state, or territorial health 
departments. 

Post-Covid Pregnancy Related Pearls (58,59,60) 

 During pregnancy, it is most common to experience profound changes to how the body 
functions, which includes making it more susceptible to some infectious diseases - one important 
change is a slight suppression of the immune system. 

 This high-risk group has been initially overlooked due to limitations of available data. However, 
much attention is now given to this patient group as it is observed that post-acute COVID-19 
symptoms lingered in many of the pregnant women who recently survived the infection 
irrespective of severity of the infection or being asymptomatic. 

 However, according to the available data, the symptoms among pregnant women manifested 
differently compared to those reported in non-pregnant population. The symptoms continued to 
persist eight weeks after becoming sick. The median length of symptoms was 37 days. For 
example: fever was uncommon in some women even though it has been a hallmark sign of this 
disease; it was an initial symptom in just 12 percent of the pregnant individuals and present only 
in 5 percent after one week of illness. Other signs of COVID-19 including cough, loss of smell, 
fatigue, and shortness of breath persisted in most of the women for up to two months – 
according to PRIORITY study published on October 7 in Obstetrics & Gynecology by Jacoby from 
University of California. 

 Long-term effects on fetal development and child health also remains a major concern and an 
issue where extensive research is warranted. It is important to understand the perinatal 
outcomes that may arise during fetal organogenesis. 

 Pregnant women with post-acute COVID-19 syndrome needs to be given additional support for 
symptomatic treatment and regular out-patient follow-up, regular fetal growth scans and well-
being scans etc. as they are at increased risk for preterm birth (delivering the baby earlier than 
37 weeks) and might be at increased risk for other poor outcomes related to pregnancy such as 
pregnancy loss etc. 

 It is of utmost importance that the clinician differentiates the symptoms of long haulers from 
post-natal depression as long haulers can mimic postpartum depression like picture. Thus, their 
symptoms should not be ignored and taken as a challenge so that the mothers do not become 
silent sufferers. 
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Post-Covid-19 Diabetes (61-62) 

 Both, new-onset hyperglycemia and new-onset diabetes (both T1DM and T2DM) have been 
increasingly recognized in the context of COVID-19. 

 No conclusive evidence yet suggests direct tropism of SARS-CoV-2 on the β cells of pancreatic 
islets. (61) 

1. New onset diabetes in Covid has been seen and possible mechanisms are as follows: 
o Covid virus gains entry into cells via ACE 2receptors- ACE 2 expression in islet cells and 

the exocrine cells are inconsistent but seen. Pm studies have shown that beta cells were 
infected with the virus. 

o In vitro studies reveal that the ACE 2 receptors is expressed on beta cells with co factors 
TMPRSS2, NRP1 &TRFC. 

o Infection with Covid causes selective beta cells apoptosis and also causes beta cells trans 
differentiation. 

2. An increased risk associated with development of new-onset diabetes following hospitalization 
has been found. 

3. Definitive conclusion cannot be reached about link between COVID-19 and Type 1. The 
prevalence of T1DM in patients with COVID-19 19 ranged from 0.15% to 28.95% and most 
presented with DKA. Direct correlation is not established. To establish a link, we need more 
robust evidence and well-designed epidemiological studies. 

4. Immunological destruction of beta cells by any viral infection including COVID-19 can trigger 
development of Type 1 DM, particularly in those who are predisposed. 

5. Most patients who had mild COVID-19 and were found to be diabetes post COVID-19 usually 
reverted back to normoglycemia in 3-6 months. 

6. 3 scenarios are possible: 
o Undiagnosed type 2 diabetes in a patient who was not aware he had diabetes and was 

tested and diagnosed as diabetes. 
o Person had IFG /IGT and the acute inflammation/steroid treatment led to progression to 

type 2 Diabetes. 
o Person was at a high risk genetically and had risk factors like overweight /obesity and 

sedentary lifestyle, Covid led to increase in insulin resistance and beta cells could not 
cope with it and patient developed diabetes. 

7. Details of management has been given in CME INDIA management Protocol 

All approved oral antidiabetic agents appear to be safe in people with T2DM having COVID-19. 

At present no conclusive data are available to indicate a mortality benefit with any class of oral 
hypoglycemic drugs. 
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Post-Covid Dermatological Manifestations 

Hair loss is the predominant symptom, observed in approximately 20-30% of patients. 

 

 
(Courtesy: Dr Meena Chhabra) 

 Telogen effluvium (TE), first described by Kligman in 1961, is a diffuse, nonscarring shedding of 
hairs, resulting from the early entry of the hair into the telogen phase 

 Classic TE is self-limited and acute, defined as lasting less than 6 months, and occurs 
approximately 3–4 months after a triggering event 

 Moreover, a chronic form of TE is reported, exceeding 6 months of duration. 
 Several agents have been associated with TE, including drugs, physiological stress (surgery and 

high fever), emotional stress, chronic infections, dietary and iron deficiency, and smoking. 
 TE following COVID infection is seen earlier than classical TE, usually presenting between 1-3 

months after the infection. 
 The patients present with increased shedding of hairs in bunch, along with the hair loss the hairs 

become dry and brittle also in many cases. 
 Women are more frequently involved as compared to males, and all age groups are affected. 
 Post-COVID TE is having a profound effect on the quality of life of the affected individuals. 
 Common pathogenetic mechanisms occurring in COVID-19 TE may be hypothesized: 

o Acute TE may be induced by the intense release of pro-inflammatory cytokines as a 
consequence of viral infections. o Recombinant interferon alpha-2b therapy has similarly 
been reported to induce TE. 

o High levels of IL-6 act on the hair follicle (HF), inducing the catagen phase as well as 
causing local inflammation and collapse of the immune privilege. o High levels of IL-4, 
which are typical of COVID-19 in the elderly, also determine keratinocyte apoptosis in HF. 

o Additional molecules showing high levels in COVID-19 are metalloproteinases 1 and 3 and 
IL-1β, which may inhibit the HF growth. 

 TE can be diagnosed by clinical examination aided by trichoscopy and trichogram. 
 Counselling is of paramount importance to abate the psychological stress of the patients. 
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 Proper diet, healthy lifestyle, stress reduction should be emphasized upon. 
 Treatment consists of vitamin supplementation containing alpha-lipoic acid, calcium 

pantothenate, vitamin D3, biotin, iron daily. Also use of some hair serums containing procapil or 
capixyl will help in the management. 

 Clinicians should be aware of this entity as it is being encountered very frequently. 
 Other dermatological manifestations include urticaria, maculopapular rash, pityriasis rosea, 

pruritus, purpuric lesions. 
 These conditions can be treated with use of oral anti-histamines, topical steroids, moisturizers 

and most importantly counselling of the patient. 
 There can be cutaneous adverse reactions to the drugs used in COVID management. A delayed 

type hypersensitivity reaction to heat killed Mycobacterium W (Sepsivac), presenting as papule 
or nodule and in some cases even ulceration have been reported. These usually heals over 
several months leaving behind small scars. 

Post-Covid Sexual Issues (67) 

Covid-19 is a Endothelial Dysfunction. 

Covid-19 today has been proven to be a generalised endothelial disease, In the beginning its an 
infection with the virus like a cold, and then the body reacts to it, it’s the inflammatory response of the 
host. This response may, in some victims, go too far and disturb vasomotion, resulting in tissue ischemia 
und pulmonary hypertension, activating tissue factor and coagulation, and increasing endothelial 
permeability. It also can and does cause oedema in the lungs and other organs, and as such is 
responsible for the cardiovascular complications that results in so many deaths. 

All these lead to reduced eNOS and reduction in NO and EPC functions. 

Penile arteries are the smallest arteries and as the inflammatory response is generalised the penile 
arteries are the first to be affected. Hence Covid-19 infection leads to endothelial dysfunction and 
erectile dysfunction. Also in patients who already have co morbid conditions like Diabetes, 
hypertension, dyslipidaemia obesity they already have endothelial dysfunction so in them erectile 
dysfunction has to co-exist if they get Covid -19 infection and as we all know erectile dysfunction is a 
sentinel marker of coronary artery disease, these patients with co morbid conditions and getting covid 
will always have high mortality. 

In younger individuals because of Covid-19, which is a endothelial disease also reduces the blood supply 
to reproductive organs and reduction in testosterone and hence reducing libido and also 
spermatogenesis.  So the passport to immunity with COVID -19 is mandatory for all elderly men with 
high risk of vulnerability of getting CAD. This could be achieved with covid appropriate behaviour, 
getting vaccinated as soon as possible, PDE5 inhibitors have been proven to be therapeutic specially in 
patients who have CVD, diabetes and heart disease.  

 COVID-19 increases the risk of developing erectile dysfunction (ED) by nearly six times Post 
COVID. 
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 There seems to be no definite evidence of the presence of SARS-CoV-2 in seminal fluid however, 
there is reason to suspect that sexual quality of life and function might also be impaired as a 
consequence of COVID-19. 

 Few studies are highly suggestive of the role of the infection in the development of the sexual 
dysfunction and of the possible clinical relevance of COVID-19 as an additional risk factor for the 
development of ED. 

 The bidirectional interaction between sexual activity and psychological well-being,the removal of 
the possible influence of anxiety and depression confirmed that the increased prevalence of ED 
here found is not only a consequence of the psychological burden, but also prominently due to 
other, bona fide organic factors. 

  Sexual activity is closely associated with mental and psychological health; it is, therefore, 
unsurprising that sexual desire and frequency have declined in both genders. 

 The importance of investigating the possible causes of ED becomes of paramount importance. 
Identifying and treating potential comorbidities would have potentially beneficial effects on 
erectile function. 

 COVID-19 survivors might develop sexual and reproductive health issues. Andrological 
assessment and tailored treatments should be considered in the follow-up. 

 Testicular damage in COVID-19 might induce a state of hypogonadism as proven by decreased 
testosterone-to-LH ratio in patients with COVID-19, suggestive of impaired steroidogenesis 
resulting from subclinical testicular dysfunction. 

 Independently of whether testosterone is a friend or foe for COVID-19, it should be 
acknowledged that the testis is a target for SARS-CoV-2 and the possibility for long-lasting 
consequences on the endocrine function exists, even for recovered patients. 

 Phosphodiesterase-5 (PDE-5) belongs to the PDE superfamily of enzymes, the last step of the 
NO/cGMP/PDE pathway and is one of the key elements in drug treatment of ED. 

 There is quite enough reason to suspect that male sexual and reproductive health could be 
affected in the survivors, by the sequelae of the COVID-19, both in the short and long terms 

 Erectile function, as a surrogate marker of cardiovascular/pulmonary health, could also become 
extremely valuable as a quick and inexpensive first-line assessment of the pulmonary and 
cardiovascular complications for COVID-19 survivors. 

 Diagnostic procedures, such as penile color-doppler ultrasound and hypothalamic-pituitary–
testicular axis evaluation will be necessary to assess the extent to which COVID-19 has been able 
to impair erectile function. 

 Tailored psychological interventions would be necessary to adequately support patients who 
develop sexual dysfunction consequently to the containment measures. 

Key Points 

 COVID-19 infection may probably play the same role of an immune triggers in other autoimmune 
diseases. Therefore, patients should be tested for antinuclear antibodies and the tests must be 
repeated over time after 6 weeks, especially if the patients are young women with 
rheumatologic pain to rule out a possible dormant underlying autoimmune disease. 

 Patients with persistent symptoms (beyond 8 weeks after the onset of COVID-19) should go for a 
first evaluation, including biological tests withCOVID-19 serology, antinuclear antibodies and 
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transthoracic echocardiography to rule out other diagnosis, especially myopericarditis, with a 
chest computed tomographic scan to assess if there are any sequelae of COVID-19. 

 In case of persistent symptoms beyond 3 months, a thorough investigation should be performed 
to assess the possible relationship between those chronic inflammatory symptoms and COVID-
19. 

 Treatment and management of post-acute COVID-19 symptoms often requires multidisciplinary 
teamwork with other specialists, including a psychologist, a pulmonologist, a neurologist and a 
specialist in physical medicine and rehabilitation. 

 Thereafter, a better understanding of COVID-19 might help the healthcare professionals to 
design and propose an adequate therapeutic and management strategies that depends on the 
acknowledged physiopathology of the disease. 

“Protective measures continue to be important in preventing COVID-19” 

Suggested Useful Link 

Post COVID 19 - Oxford Health NHS Foundation Trust 

Supplementary Tables 

Investigations (Not all patients need it) 

 CBC: Anaemia, Lymphopenia. 

 CRP persistent inflammation or super aided infection. 

 LFT, KFT, Blood Sugar. 

 ECG- Bradycardia Cardiac involvement. 

 Ferritin (inflammation and continuing prothrombotic state). 

 D-dimer (thromboembolic disease). 

 Troponin and D-dimer tests may be falsely positive, but a negative result can 
reduce clinical uncertainty. 

 Troponin (acute coronary syndrome or myocarditis). 

 Chest x-ray for all patients continued respiratory symptoms >12 weeks. - Lung 
Fibrosis, Residual Pneumonitis, associated Fungal infections. 
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Dealing with important symptoms 
 

Fever Cough Breathlessness 

After recovery from Covid 
it is not uncommon to see 
resurgence of episodes of 
fever lasting few hours to 
days, especially after 
heavy physical activity. 
Such patients usually 
don't land up into serious 
complications. 

 

Rule out super-infection. 

Medication where indicated: 

 Antihistaminic. 
 Nebulization with Budesonide, 

Bronchodilators. 
 Proton pump inhibitors (if reflux is 

suspected). 
 Cough Lozenges. 

Some breathlessness is 
common after covid-
19.  It tends to improve 
with breathing 
exercises 

Treatment remains the 
same as for cough. 

 

Rest, paracetamol and 
short 3-to-5-day course of 
Non-steroidal anti-
inflammatory drugs like 
Mefenamic acid and 
Naproxen may be helpful. 

 

Rule out other complications as 
pleuritis (painful). 

Graded physical activity in case 
cough/fever/fatigue/breathlessness is 
precipitated by walking or talking 

 

But it is important to 
monitor oxygen by 
pulse oximeter. Oxygen 
level of 96% or above 
and the absence of 
desaturation on 
exertional tests like six-
minute walk test is 
reassuring. 

Oxygen therapy should 
not be delayed at a 
level of 92% or below. 
Amount of 
supplemental oxygen 
should be titrated to 
target a range 94-98%. 

Some patients may 
require low dose of Non-
Steroidal Anti-
inflammatory drugs for 
long duration. However, it 
may be important to 
monitor Kidney function 
in such cases. 

 

Respiratory Exercises: Helpful in 
Chronic cough aimed at normalising 
breathing patterns and increasing the 
efficiency of the respiratory muscles 
(including the diaphragm). 

 

But it is important to 
monitor oxygen by 
pulse oximeter. Oxygen 
level of 96% or above 
and the absence of 
desaturation on 
exertional tests like six-
minute walk test is 
reassuring. 
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Lung Fibrosis 
 

 Pirfenidone 200-800 mg BD/TDS is being tried but most of the pulmonologist do 
not advocate. 

 It appears that majority of post Covid patients recover with time with 
insignificant/zero lung fibrosis over 3 to 4 months. 

 The key is oxygenation, preventing secondary complications & nursing care. 

 We recommend to start these drugs only after consultation of a Pulmonologist. 
Use of antifibrotic in COVID 19 trials are ongoing. No evidence in favour or 
against at present. 

Note: Many follow up patients of long hauler comes with persistent dry cough. PFT found to be normal. Also, inflammatory 

markers are normal. Such group of patients might get benefits of physiological dose of short course of steroids (Personal 

Observations). 
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Further Reading: 

 

Read the concise version of the CME INDIA Covid-19 Management Protocol 2021 

 

 

Read the full version of the CME INDIA Covid-19 Management Protocol 2021 
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Read CME INDIA Covid-19 Vaccination Protocol 2021 
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