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Introduction

In the Coronavirus disease-2019 (COVID-19) 
pandemic, some patients with severe acute 
respiratory syndrome-coronavirus-2 (SARS-
CoV-2) infection has developed a wide range 
of physical and mental health problems four 
or more weeks after acute infection. These 
symptoms included a wide range of ongoing 
or newly emerging symptoms that could not 
be explained by another diagnosis (1,2). Most 
people with acute infections recover within a 
few days to a few weeks after infection, so at 
least four weeks after infection is considered 
a baseline from which post-COVID conditions 
can be identified for the first time. Different 
terminology are used to describe these 
long-lasting symptoms, including “long-
COVID”, “post-COVID syndrome”, “postacute 
COVID-19”, “chronic COVID-19”, “post-COVID 

conditions”, and “postacute sequelae of 
SARS-CoV-2 infection”. Whether this set of 
symptoms represents a new syndrome specific 
to COVID-19 has yet to be determined (3,4). 

Symptoms seen after COVID-19 can occur 
in different ways (3); 

- Persistent symptoms that begin at the 
time of acute COVID-19 illness,

- New -onset symptoms following an 
asymptomatic illness or the remission period 
of acute illness,

- The addition of new symptoms or 
clinical conditions (e.g., cognitive difficulties) 
over time, in addition to some persistent 
symptoms associated with an already existing 
disease (e.g., shortness of breath),

- Worsening of pre-existing symptoms or 
conditions.
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Symptoms 

These long-lasting symptoms can occur following both 
mild and severe acute COVID-19 illness. These symptoms can 
be categorized under two different headings: physical and 
psychological symptoms (3,5,6,7,8,9,10). 

Physical symptoms can be seen in one-third or more of 
the patients. Commonly reported physical symptoms include:

- Fatigue

- Cough 

- Dyspnea 

- Chest pain 

Less common are anosmia, arthralgia, headache, rhinitis, 
dysgeusia, anorexia, dizziness, myalgia, insomnia, alopecia, 
sweating, decreased libido, and diarrhea.

Psychological and cognitive complaints may occur more 
frequently than in those recovering from other similar 
illnesses (8,10,11). It has been reported to be especially 
common among patients followed up in the intensive care 
unit  (8). The main disorders seen are worsening quality of life, 
anxiety/depression, and persistent psychological symptoms 
(5,6,9). In one study, memory impairment was reported in 
21% of patients with mild illness and no hospitalization (11).

At least one component of post-intensive care syndrome 
has been reported in at least three-quarters of COVID-19 
survivors (10,12). The most common symptoms of this 
syndrome are physical weakness (39%), joint stiffness/pain 
(26%), mental/cognitive dysfunction (26%) and myalgias (21%) 
(10). Other psychological or cognitive complaints likely to 
occur are post-traumatic stress disorder, anxiety, depression, 
and poor memory and concentration.

Symptoms related to post-COVID conditions are 
summarized below (1,3);

General symptoms

• Fever
• Disturbing fatigue 
• Symptoms worsened by physical or mental effort

Respiratory and heart symptoms

• Cough
• Difficulty breathing 
• Chest pain
• Heart palpitations

Neurological symptoms

• Headache

• Sleep difficulties
• Difficulty in thinking or concentrating (brain fog)
• Dizziness when standing up
• Depression or anxiety
• Changes in smell or taste

Digestive symptoms

• Diarrhea

Other symptoms

• Arthralgiaand myalgia
• Changes in menstrual cycles
• Rash

Among children, although data are limited, the 
prevalence of persistent symptoms appears lower (1,13). The 
most commonly reported symptoms were fatigue (3%) and 
impaired concentration (2%).

The reason why there are such heterogeneous post-
COVID conditions may be due to different underlying 
pathophysiological processes, such as (3);

- Organ damage due to acute phase disease

- Complications from uncontrolled inflammation

- Ongoing viral activity due to a possible in-host viral  
 reservoir 

- Inadequate antibody response

- Autoimmunity 

Course of Recovery

While most patients with mild acute COVID-19 illness 
are expected to recover quickly (e.g. two weeks), those with 
moderate to severe illness may take two to three months, 
sometimes longer. Another reason for this difference in 
recovery time may be the underlying premorbid risk factors 
(14). A longer recovery period is expected in elderly patients 
with comorbidities, in patients who develop complications 
during acute illness (e.g. secondary bacterial pneumonia, 
venous thromboembolism, multisystem inflammatory 
syndrome) and in patients with prolonged hospitalization 
or needed intensive care and people who did not obtain 
COVID-19 vaccine (1,5,8,10,15). It seems that the best way to 
prevent long COVID-19 in the current situation is not to obtain 
the disease (1,2).

General Evaluation

There are several guidelines for COVID-19 follow-up 
after acute illness developed by several organizations 
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(3,4,16,17,18,19,20). The severity of the previous illness 
should be taken into account when deciding whether to 
follow-up the patient. Patients with mild-to-moderate illness 
that has not required hospitalization do not need to routinely 
schedule a COVID-19 follow-up visit unless the patient 
requests one or has progressive or new symptoms. Patients 
with more severe acute COVID-19 disease who had been 
hospitalized would be offered a follow-up examination within 
2 to 3 weeks at the latest (2). When the patient presents for a 
follow-up examination, a comprehensive history of COVID-19 
should be taken, including the length of hospitalization, 
complications, treatments given, etc. Physical examination 
must be performed in detail in patients who have had 
COVID-19 (3,4,21).

Patients presenting with persistent or increasing 
respiratory symptoms, fatigue, or weakness should undergo 
detailed assessment, such as ambulatory pulse-oximetry, in 
addition to standard vital signs (e.g. blood pressure, heart 
rate, respiratory rate, pulse-oximetry, body temperature). 
Orthostatic vital signs may be important for individuals 
reporting postural symptoms, dizziness, fatigue, cognitive 
impairment, or weakness (4,21). 

The laboratory tests must be ordered on the basis of 
abnormal tests during the illness and the present symptoms. 
For most patients recovering from mild acute COVID-19, 
laboratory testing is not necessary. For patients with ongoing 
symptoms, it is reasonable to do the basic panel of laboratory 
tests (2,4,21):

- Complete blood count

- Blood chemistry, including electrolytes and renal  
 function

- Liver function studies, including serum albumin

- Inflammatory markers, C-reactive protein, erythrocyte  
 sedimentation rate, and ferritin

For selected patients:

- Brain natriuretic peptide and troponin, (in patients with  
 heart failure or complicated by myocarditis or with  
 possible cardiac symptoms such as dyspnea, chest  
 discomfort, edema)

- D-dimer (in patients with unexplained persistent or new  
 dyspnea or in any patient with suspected of  
 thromboembolic disease)

- Thyroid function tests in patients with unexplained and  
 persistent fatigue or malaise

- Creatinine kinase in patients with weakness or muscle  
 tenderness

- Antinuclear antibody, rheumatoid factor, anti- 
 cardiolipin, etc. for rheumatological conditions

COVID-19 testing and serology does not need to be 
routinely retested to establish a diagnosis of post COVID 
conditions. Serologic testing may be performed for recovering 
plasma donation or for evaluation of unexplained symptoms 
in patients with no prior positive COVID-19 serology (2,21).

Management

The primary goal of medical management in these 
patients is to optimize the quality of life. And these patients 
should be consulted or referred to relevant specialists for a 
comprehensive management plan based on their current 
symptoms and underlying physical and psychiatric conditions 
(4).

For example; for the following cardiopulmonary problems, 
the patient would be referred to cardiology or pulmonology 
if necessary. Ongoing dyspnea, cough, chest discomfort, 
pleuritic pain, wheezing, orthopnea, chest pain, peripheral 
edema, palpitations, dizziness, orthostasis, and pre-syncope 
or syncope are questioned in detail. A comprehensive 
cardiopulmonary evaluation should be performed based 
on the basis of their clinical history and findings. Follow-
up chest imaging, typically chest radiography at 12 weeks, 
is recommended for all patients in whom a pulmonary 
infiltrate or other abnormality is detected on imaging during 
the acute course of COVID-19. Imaging should be performed 
without delay, particularly in patients with new or progressive 
respiratory symptoms. Chest computed tomography (CT) may 
be preferred if malignancy is suspected, or high-resolution 
CT may be an appropriate imaging study for patients with 
suspected interstitial lung disease such as acute respiratory 
distress syndrome (ARDS). Pulmonary function tests may be 
a good choice in patients with persistent, progressive, or 
emerging respiratory symptoms and in patients recovering 
from ARDS (22,23).

Referral to neurology and psychiatry departments for 
ongoing or progressive or new neurologic or neurocognitive 
problems is appropriate. Neurological imaging is typically not 
recommended unless there is concern for an unexplained 
neurological deficit or focal lesion or other conditions (4). 

It is recommended that all patients be evaluated for 
signs and symptoms of deep venous thrombosis, pulmonary 
embolism, or arterial thrombosis (e.g. digital ischemia) in 
the upper and lower extremities. Patients with documented 
thromboses are treated similarly to thromboses in non-
COVID-19 patients (2). 
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In addition to these symptoms, note that invasive fungal 
infections such as rhino-orbital mucormycosis, have been 
reported in patients recovering from COVID-19. As known, 
treatment with corticosteroids and poorly controlled diabetes 
mellitus are the main risk factors for mucormycosis (24,25). In 
acute COVID-19 patients with these risk factors, mucormycosis 
should be suspected if sinus congestion, blackish or colorless 
nasal discharge, facial or eye pain, or visual symptoms are 
detected following the acute period (26). Other infectious 
complications have also been observed in COVID-19 patients 
with these risk factors, including pulmonary aspergillosis 
(27) and strongyloides hyperinfection (28). Although these 
infectious complications are generally considered a late 
complication of acute illness, note that they can also occur 
late in patients recovering from moderate to severe COVID-19.

Patients with persistent taste and/or olfactory disturbances 
may benefit from further evaluation and management, and 
should be bereferred to an otolaryngologist (2). Adequate 

rest, good sleep hygiene, and specific fatigue management 
strategies may be recommended for patients with persistent 
fatigue (2).

Additionally, it is good and necessary to be transparent 
with the patient for the process of goal setting and make it 
clear that post COVID conditions are not yet well understood, 
so well as the type, duration, severity, and recovery of post 
COVID conditions differ among patients.

It would not be wrong to say that the challenging pandemic 
period we have experienced in the last two years has given us 
doctors a lot to learn professionally, but considering current 
knowledge, we can easily say that we still have a long way to 
go.

Ethics

Peer-review: Externally and internally peer-reviewed.

Financial Disclosure: The author declared that this study 
received no financial support.

1. CDC. Long COVID or post-COVID conditions. Atlanta, GA: US 
Department of Health and Human Services, CDC; 2022. Accessed 
April 22, 2022. https://www.cdc.gov/coronavirus/2019-ncov/long-
term-effects/index.html

2. Manaker S, Elmore JG. (2022). COVID-19: Evaluation and management 
of adults with persistent symptoms following acute illness (“long 
COVID”). In G. Finlay (Ed.), UpToDate. Retrieved October 29, 2022.
from https://www.uptodate.com/contents/covid-19-evaluation-
and-management-of-adults-with-persistent-symptoms-following-
acute-illness-long-covid?

3. Evaluating and Caring for Patients with Post-COVID Conditions: 
Interim Guidance https://www.cdc.gov/coronavirus/2019-ncov/hcp/
clinical-care/post-covid-index.html (Accessed on June 15, 2021). 

4. Greenhalgh T, Knight M, A’Court C, Buxton M, Husain L. Management 
of post-acute COVID-19 in primary care. BMJ 2020;370:3026. 

5. Carfì A, Bernabei R, Landi F; Gemelli Against COVID-19 Post-Acute 
Care Study Group. Persistent symptoms in patients after acute 
COVID-19. JAMA 2020;324:603-605. 

6. Xiong Q, Xu M, Li J, et al. Clinical sequelae of COVID-19 survivors 
in Wuhan, China: a single-centre longitudinal study. Clin Microbiol 
Infect 2021;27:89-95.

7. Kosugi EM, Lavinsky J, Romano FR, et al. Incomplete and late 
recovery of sudden olfactory dysfunction in COVID-19. Braz J 
Otorhinolaryngol 2020;86:490-496.

8. Halpin SJ, McIvor C, Whyatt G, et al. Postdischarge symptoms and 
rehabilitation needs in survivors of COVID-19 infection: a cross-
sectional evaluation. J Med Virol 2021;93:1013-1022.

9. Wong AW, Shah AS, Johnston JC, Carlsten C, Ryerson CJ. Patient-
reported outcome measures after COVID-19: a prospective cohort 
study. Eur Respir J 2020;56:2003276.

10. Heesakkers H, van der Hoeven JG, Corsten S, et al. Clinical outcomes 
among patients with 1-year survival following intensive care unit 
treatment for COVID-19. JAMA 2022;327:559-565.

11. Del Brutto OH, Wu S, Mera RM, Costa AF, Recalde BY, Issa NP. Cognitive 
decline among individuals with history of mild symptomatic 
SARS-CoV-2 infection: a longitudinal prospective study nested to a 
population cohort. Eur J Neurol 2021;28:3245-3253.

12. Martillo MA, Dangayach NS, Tabacof L, et al. Postintensive care 
syndrome in survivors of critical illness related to coronavirus 
disease 2019: cohort study from a New York City Critical Care 
Recovery Clinic. Crit Care Med 2021;49:1427-1438.

13. Radtke T, Ulyte A, Puhan MA, Kriemler S. Long-term symptoms 
after SARS-CoV-2 infection in children and adolescents. JAMA 
2021;326:869-871.

14. Garrigues E, Janvier P, Kherabi Y, et al. Post-discharge persistent 
symptoms and health-related quality of life after hospitalization for 
COVID-19. J Infect 2020;81:4-6.

15. Raghu G, Wilson KC. COVID-19 interstitial pneumonia: monitoring 
the clinical course in survivors. Lancet Respir Med 2020;8:839-842.

16. National Institute for Health and Care Excellence (NICE). NICE 
COVID-19 rapid guideline: managing the long-term effects of 
COVID-19. https://www.nice.org.uk/guidance/ng188 (Accessed on 
December 21, 2020).

17. Zhao HM, Xie YX, Wang C, et al. Recommendations for respiratory 
rehabilitation in adults with coronavirus disease 2019. Chin Med J 
(Engl) 2020;133:1595-1602. 

18. Barker-Davies RM, O’Sullivan O, Senaratne KPP, et al. The Stanford 
Hall consensus statement for post-COVID-19 rehabilitation. Br J 
Sports Med 2020;54:949-959.

REFERENCES



5Özlem Alıcı. Long-COVID

Cam and Sakura Med J 2023;3(1):1-5

19. Zeng B, Chen D, Qiu Z, et al. Expert consensus on protocol of 
rehabilitation for COVID-19 patients using framework and 
approaches of WHO International Family Classifications. Aging Med 
(Milton) 2020;3:82-94. 

20. Spruit MA, Holland AE, Singh SJ, Tonia T, Wilson KC, Troosters T. 
COVID-19: interim guidance on rehabilitation in the hospital and 
post-hospital phase from a European Respiratory Society and 
American Thoracic Society-coordinated International Task Force. 
Eur Respir J 2020;56:2002197.

21. Post-COVID conditions: information for healthcare providers 
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-
covid-conditions.html (Accessed on April 07, 2022). 

22. Sardari A, Tabarsi P, Borhany H, Mohiaddin R, Houshmand G. 
Myocarditis detected after COVID-19 recovery. Eur Heart J Cardiovasc 
Imaging 2021;22:131-132.

23. Ramani C, Davis EM, Kim JS, Provencio JJ, Enfield KB, Kadl A. Post-
ICU COVID-19 outcomes: a case series. Chest 2021;159:215-218.

24. Song G, Liang G, Liu W. Fungal co-infections associated with global 
COVID-19 pandemic: a clinical and diagnostic perspective from 
China. Mycopathologia 2020;185:599-606.

25. Raut A, Huy NT. Rising incidence of mucormycosis in patients with 
COVID-19: another challenge for India amidst the second wave? 
Lancet Respir Med 2021;9:e77.

26. El-Kholy NA, El-Fattah AMA, Khafagy YW. Invasive fungal sinusitis 
in Post COVID-19 patients: a new clinical entity. Laryngoscope 
2021;131:2652-2658.

27. Marr KA, Platt A, Tornheim JA, et al. Aspergillosis complicating 
severe coronavirus disease. Emerg Infect Dis 2021;27:18-25.

28. De Wilton A, Nabarro LE, Godbole GS, Chiodini PL, Boyd A, Woods 
K. Risk of strongyloides hyperinfection syndrome when prescribing 
dexamethasone in severe COVID-19. Travel Med Infect Dis 
2021;40:101981.


