SCIENTIFIC ARCHIVES OF DENTAL SCIENCES (ISSN: 2642-1623)
Volume 5 Issue 1 January 2022

Review Article

Challenges of Post Covid Syndrome-A New Menace

Ranjan Sengupta1*, Malwika Sisodia1, Amit Kumar1, Gaurav Verma1 and Sudeshna Banerjee2
1

Department of Conservative Dentistry and Endodontics, Mithila Minority Dental College and Hospitals, Darbhanga, India

2

SSKM IPGMER, Kolkata, India

*Corresponding Author: Ranjan Sengupta, PGT, Department of Conservative Dentistry and Endodontics, Mithila Minority Dental College
and Hospitals, Darbhanga, India.

Received: July 11, 2021; Published: December 28, 2021

Abstract
COVID-19 has created a devastating scenario across the globe being the major infectious disease prevailing since 2020 till date.

Acute infection due to severe acute respiratory syndrome corona virus 2 (SARS-CoV-2) can appear in varied spectrum of illness,
alternating from asymptomatic state to critical life threatening condition. Post-acute covid-19 is thought to be a multisystem disease

usually occurring after a comparatively mild illness. Patients mostly complain of fatigue and dyspnea, while others include joint and

chest pain after acute COVID-19. Apart from these, specific organ related symptoms principally concerning the heart, lungs, and brain

have also been accounted for. Researchers are of the belief that patients who recover from acute SARS-CoV-2 infection will present

with certain sequelae in the long run, due to obstinate symptoms, sustained organ dysfunction or possibly due to new syndromes.
However, the full gamut of the nature, duration, gravity and severity of post-acute COVID-19 is presently unfamiliar and research
is still going on. It is thus clear that the overall incidence of post-acute COVID-19 symptoms and its effect on organ dysfunction

remains a matter of concern to the researchers. Further studies are essential and indispensable for proper understanding of postacute COVID-19 so as to facilitate multidisciplinary methodology to diagnose and treat this unrelated condition.
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Introduction
The world has witnessed one of the deadliest pandemic in the

history since 2020 wherein, Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) is the pathogen accountable for

coronavirus disease 2019 or COVID-19, that has caused morbid-

any other respiratory infections are commonly seen in COVID-19

patients [3,4]. However, the long-term effects of COVID-19 is still a
subject to be researched and studied upon.

Post-acute covid-19 (“long covid”) is considered to be a multi-

ity and mortality at an unparalleled gauge across the globe. The

system disease, often ensuing after a comparatively mild illness [5].

human lives [1]. The World Health Organization (WHO) declared

specific clinical picture often characterized by fatigue and breath-

world came to a standstill witnessing a complete shutdown of day

to day chores of human beings where a virus took over control of

the world-wide outbreak of COVID-19 as a pandemic on March
11, 2020 [2]. It has been seen to be a diagnostic challenge and has

highlighted the significance of laboratory diagnosis in order to
sustain the spread and treat the patients with serious infection.

The clinical symptoms like cough, fever, and dyspnea similar to

These patients can be categorized into those with serious symp-

toms like thromboembolic complications and those with a nonlessness. There appears to be a third category of patients where

covid-19 patients with acute illness required intensive care. Greenhalgh R., et al. [6] has defined post-acute covid-19 as extending for

more than 3 weeks from the commencement of first symptom and
chronic covid-19 as prolonging for 12 weeks or so per se. Due to the
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several false negative tests and several people do not undertake

08

There exists a correlation and overlap of genomic sequence

the test, it can be recommended that a positive test for covid-19 is

identity of SARS-CoV-2 (79%) with SARS-CoV-1 and with MERS-

Epidemiology

finity of SARS-CoV-2 for ACE2 as compared to SARS-CoV-1. This oc-

not an essential condition for diagnosis [6].

COVID-19 virus, being the main culprit to create a havoc all

around the globe has spread precipitously all around after its
emergence in Wuhan, China in 2019 [7]. More than 3 lac people
are fighting this severe disease in today’s time in India, where ap-

prehensions over COVID-19 have encouraged large-scale inhibi-

tion strategies at the national, state and local levels [8]. With the
advent and progress of the ongoing pandemic since end of 2019
till date, several studies and reports have showcased various pulmonary and extra-pulmonary manifestations affecting different
organs amongst various age groups. The geriatric population and

patients with co-morbidities have been stated to have a more ardu-

CoV (50%). SARS-CoV-1 and SARS-CoV-2 share ACE 2 as the same

host cell receptor with few distinguished variances, like higher afcurs owing to the differences in the receptor-binding domain of the

spike protein that helps to mediate the contact with ACE2 receptor.

The spike gene in SARS-CoV-2 has shown divergence (when compared to other structural genes), with only 73% amino acid similarity with SARS-CoV-1 in the receptor-binding domain of the spike

protein. An additional S1-S2 cleavage site in SARS-CoV-2 facilitates
an efficient cleavage by host proteases and assists successful bind-

ing. Thus, these mechanisms have led to the extensive transmission
and spread of SARS-CoV-2 [13,14].

The hypothetical mechanisms donating to the pathophysiology

ous disease course involving more than one organ system and an

of post-acute COVID-19 consists of: (a) virus-specific pathophysi-

remaining infected patients mostly recover. In order to minimize

critical illness. Post-intensive care syndrome (PICS) involves novel

increased mortality rate [9]. WHO has documented that the mor-

tality rate of COVID-19 patients is approximately 3 to 5%, while the
human contact transmission, the Government officials around the

world have tried to ensure several measures including prolonged
lockdown of public places, offices, market areas etc. and imple-

mented various steps to safeguard the safety of the people, like
social distancing, sanitization of areas, and self-quarantine rules
etc [10].

Pathogenic mechanism
The exact mode of transmission of this virus is unknown. How-

ever, recent studies have shown that droplet spread and airborne

transmission are two main modes of transmission of the virus

[11]. The chief pathophysiologic mechanisms of acute COVID-19
infection could be explained as under:
•
•
•
•
•
•
•

Direct viral toxicity.

Endothelial damage and microvascular injury.
Immune system dysregulation.

Stimulation of a hyperinflammatory state.
Hypercoagulability.

In situ thrombosis and macrothrombosis.

Maladaptation of the angiotensin-converting enzyme 2
(ACE2) pathway [12].

ologic changes; (b) immunologic aberrations and inflammatory
damage due to acute infection; and (c) expected sequelae of post-

and deteriorating physical, cognitive and psychiatric abnormalities. PICS is thought to indulge microvascular ischemia and injury,
immobility and changes in metabolic functions during the crucial

stages of illness. It has been reported in studies that 25 - 30% of

SARS survivors faced secondary infections. These survivors of
acute COVID-19 could be subjected to an augmented risk of bac-

terial, fungal (pulmonary aspergillosis, mucormycosis) or other
pathogenic infections. Nonetheless, the secondary infections fail

to elucidate the insistent and sustained sequelae of post-acute COVID-19 [1].

Neutrophil extracellular traps (NETs) release or NETosis is a

prevailing mechanism wherein, destruction of microbes occurs
leading to the death of neutrophils and hence, release digestive

granules comprising of neutrophil elastase (NE) and myeloperoxidase (MPO). A guaranteed hallmark of autoimmune process is
the concomitant inflammatory release of autoantigens from dying

neutrophils. NETosis causes several tissue-specific and systemic

autoimmune diseases inclusive of systemic lupus erythematosus,
anti-neutrophil cytoplasmic antibodies (ANCA) vasculitis, rheuma-

toid arthritis, anti-phospholipid syndrome and multiple sclerosis
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[15]. It is presumed to be the chief reason of severe and fatal evolu-

Post covid-19 clinical manifestations in different organ sys-

ance of a non-infectious inflammatory illness amongst convales-

pability and hypoxia. Features like reduced diffusion capacity, ob-

tion of COVID-19 as was put forward by various research reports.

tems

cents: the” Post COVID-19 Syndrome” [16,17].

structive pulmonary function, ground-glass opacities and fibrotic

Hence, all should be well-organized in order to note a reappear-

Pulmonary: Patient complains of dyspnea, reduced exercise ca-

Classification based on clinical symptoms [18]

changes have been seen in the COVID-19 patient. The following di-

•
•
•
•

Mild illness: Mild symptoms (e.g. fever, cough, or change in
taste or smell); no dyspnea.

Moderate illness: Clinical or radiographic evidence of lower
respiratory tract disease; oxygen saturation 94%.

Severe illness: Oxygen saturation < 94%; respiratory rate, 30
breaths/min; lung infiltrates > 50%.

Critical illness: Respiratory failure, shock, and multi-organ
dysfunction or failure.

Clinical manifestations
The most common symptoms specified after acute COVID-19

are fatigue and dyspnea, while others include joint and chest pain.

Some of the specific organ related symptoms involving mainly the

heart, lungs and brain have also been reported. The aforementioned complications could be related to the outcome of direct
viral invasion to the tissues that could possibly be facilitated by
the presence of ACE-2 receptor, intense inflammation and a strong

cytokine storm, associated damage to immune system, hyperco-

agulable state or a combination of all the above features [19]. The
characteristic symptoms that have been reported include dyspnea,
fever, tightness of the chest, lethargy or fatigue, sweats with chills,
body and headaches, dry cough, sore throat, altered taste and

smell sensation, rashes, irritation in the eyes, hearing loss, and dif-

ficulty in concentration, loss of memory etc [17]. These reported

symptoms could account as following: fatigue (55%), dyspnea
(42%), loss of memory (34%), concentration issues (28%), and

sleep disorders (30.8%). However, there was no prominent statis-

tical variance in the symptoms between the ICU and general wards
patients [20].

The post-COVID-19 syndrome patients can be allocated into

Acute (patients with serious sequelae - thromboembolic complica-

tions) and Chronic (patients with non-specific clinical symptoms
suffering from fatigue and breathlessness) [21].

agnostic protocols that needs to be followed to assess the progres-

sion of pulmonary disease, include home pulse oximetry, 6MWTs,

PFTs, high-resolution CT of the chest and pulmonary angiogram as
clinically applicable [1].

Hematologic: Studies have shown that there are thromboembolic

events in about < 5% post-COVID cases where hyperinflammatory
condition is induced by SARS-CoV-2 infection. Oral anticoagulants

and low-molecular-weight heparin (LMWH) may be the drugs of

choice for prolonged thrombo-prophylaxis keeping in mind the

predisposing risk factors like immobility, persistently elevated ddimer levels (greater than twice the upper limit of normal) and
other comorbid conditions [1].

Cardiovascular: Palpitations, dyspnea and chest pain may oc-

cur untiringly. Long-term effect of the infection include increased
cardio-metabolic demand, myocardial fibrosis or scarring, arrhythmias, tachycardia and autonomic dysfunction. Cardiovascular pa-

tients should be monitored with sequential clinical, echocardiogram and electrocardiogram [1].

Neuropsychiatric: Few specific characteristic features of SARS-

CoV-2 infection may include fatigue, myalgia, headache, dysautonomia, brain fog, anxiety, depression, sleep disturbances and PTSD.

These could be due to inflammation, microvascular thrombosis,
immune dysregulation, iatrogenic effects of medications and also
psychosocial influences of the fear of infection [1].

Renal: Acute kidney infection (AKI) during acute COVID-19 appears in the majority of patients which further undergoes resolu-

tional though decrease in eGFR has been recounted at 6 months
follow-up in few cases. Such patients may benefit from early treatment and close follow-up [1].

Endocrine: Endocrine dysfunctions due to COVID-19 may involve
new or deteriorating control of diabetes mellitus, subacute thyroiditis and bone demineralization [1].
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Gastrointestinal and hepatobiliary: COVID-19 has the propensi-

lability and endothelial injury causes blockage of a cerebral artery

can cause deleterious effects. There can be constant shedding of

Anosmia and dysgeusia (impaired sense of taste) are complained

ty to modify the GI microbiome comprising of opportunistic microorganisms and also lead to depletion of beneficial commensals that

fecal viral particles even after the nasopharyngeal swab test shows
negative results [1].

Dermatologic: COVID-19 survivors has quite frequently complained of hair loss (approximately 20% of reported cases) [1].

Other skin manifestations of such survivors include features like
acne, eczema, psoriasis, rosacea, etc. The vascular complications
correlated with skin lesions can be attributed to neurogenic, mi-

crothrombotic, or immune complex mediated causes [22]. These

lesions can be in the form of erythematous rashes, urticaria or
hives, fluid-filled vesicles or blisters or measles-like rashes. The
trunk is the most commonly affected area with mild of no itching

sensation. Patients usually present with livedo reticularis which is
purplish net-like discoloration of the skin occurring due to blood

clotting irregularities. Hypercoagulability could manifest into lacy,

dusky rashes, with dead skin cells especially on the limbs and buttocks and could also manifest into petechiae [23].

Effect on brain: Post COVID-19 patients could suffer from men-

ingitis and encephalitis due to the viral invasion into the CNS
wherein, the ACE2 receptors are present especially in the cerebral

cortex and brain stem. The brain stem reflexes get suppressed and

neurological indications (commonly in patients with serious dis-

eases) may occur in combination with respiratory or other symp-

toms [24]. There is alteration in the oxygen and carbon dioxide
saturation levels attributing to features like dizziness, headache,

impaired consciousness, confusion, delirium, memory deficits,
and inability to rouse [25]. Sometimes delirium can be the solitary
exhibiting symptom of SARS-CoV-2infection even in younger pa-

tients. It has been documented that the occurrence of delirium in
critically ill COVID-19 patients in ICU care is about 84%, amongst

which two thirds display hyperactive delirium, although they re-

ceived high sedation and neuroleptics for their treatment. In geriatric patients, dementia and delirium are commonly witnessed

together due to SARSCoV-2 infection and it carries an increased
short-term mortality rate [26]. There appears to be brain inflam-

mation and edema due to cytokine storm and few patients exhibit

sympathetic storm leading to seizure-like symptoms. Hypercoagu-

leading to stroke even in younger patients with no previous his-

tory. Cerebral hemorrhage, ataxia and seizure may also be seen.
by the patients [27]. Few other features include nerve pain, weakness and pain of skeletal muscle, tingling or numbness in the limbs,

rhabdomyolysis causing increased serum creatine kinase are also

reported. Patients with intensive care treatment often shows encephalopathy, agitation, and confusion along with cortico-spinal

tract signs with enhanced tendon reflexes, ankle clonus, and bilateral extensor plantar reflexes [23].

Ocular effects: Ocular abnormalities chiefly comprising of con-

junctivitis are mainly seen in COVID-19 patients [28]. The cells
on the ocular surface act as portals of entry and reservoirs for the

virus and the viral shedding is the main source of infection. The

infectious virus can endure in the ocular surface for more than 3

weeks and thus, involvement of the eyes may occur during the initial stages [23].

Post covid-19 neurological syndrome: Few cases from Hongkong

have shown prolonged muscle weakness and features of myopathy
amongst COVID-19 survivors. Duranii., et al. accounted the first
case of Guillain-Barre Syndrome (GBS) after COVID-19 infection

but there exists a collective appreciation of a connection between

COVID-19 and GBS [29]. A case of infectious acute transverse my-

elitis (ATM), cases of Kawasaki-like multisystem inflammatory syndromes (MIS) are also being acknowledged in children and teenagers following COVID-19 infection. Development of neurological

disease specifically Alzheimer’s disease has been reported to occur

following COVID-19 infection. Some of the typical manifestations of
post COVID-19 syndrome include persistent musculoskeletal pain,

reactive arthritis, rheumatoid arthritis-like presentation (arthritis
of the small joints) and femoral head necrosis. Chronic fatigue syn-

drome (fibromyalgia), poor sleep, tiredness, myalgia and dejection
are also seen in many reported cases [17]. The correlation between

COVID-19 and sensorineural hearing loss has not been thoroughly
studied yet, although there exists a positive correlation between
the disease and anosmia. Sensorineural hearing loss (SSNHL) is a

topic which is being continuously studied on especially with regard

the ideal route of steroid administration for the treatment. Hear-

ing loss and tinnitus also can be seen in patients with COVID-19
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but have not been emphasized so greatly. Sriwijitalai and Wiwan-

Post acute covid-19 related syndromes

since then only 4reported person this topic have been published

ture. MIS-C was earlier portrayed in children and adolescents and

itkit in April 2020, were the ones who reported the first case of

Multisystem inflammatory syndrome (MIS) is a distinctive char-

sensor neural hearing loss in a SARS-CoV-2 positive patient and

acteristic of SARS-CoV-2 infection that has been recorded in litera-

ing cells of the organ of Corti without inflammatory cell infiltrate

tomatic SARS-CoV-2 infection. MIS-C is contemplated as part of the

till date. In histopathological studies, loss of hair cells and supporthas been noted in patients with SSNHL, thereby, signifying that the
underlying pathology of idiopathic SSNHL could be due to cellular

stress pathways. SARS-CoV-2 binds to the ACE-2 receptor present
on alveolar epithelial cells and endothelial cells and can also be
seen in epithelial cells of the middle ear, stria vascularis and spiral

ganglion in mice. Inflammatory reaction produced by SARS-CoV-2
could lead to an increase in cytokines such as TNF-α, IL 1 and IL6.

A direct entry into the cochlea and inflammation causing cell stress
could be correlated to persistent SSNHL in the cases of SARS-CoV-2

infection. Due to the extensive prevalence of the virus worldwide
and the substantial morbidity of hearing loss, it is therefore, imperative to explore the topic further [30].

was considered to occur several weeks after initial mild or asymp-

array of clinical circumstances that hypothetically follow the postacute period. In April 2020, an inflammatory condition resembling

Kawasaki disease in 8 children was reported and since then, many
other such cases have been documented in literature. CDC has put

forward few specific components to define MIS-C: (1) < 21 years
of age with fever, laboratory findings showing inflammation and

multiple organ systems affected [1]; no other alternative diagnosis
thought of; and [3] molecular, serological or antigen testing (or con-

tact with a suspected or established COVID-19 case within 4 weeks
before exhibition) to substantiate SARS-CoV-2 infection [32,33].

Coronavirus disease (COVID-19) associated mucormycosis (CAM) and covid-19 associated pulmonary aspergillosis

Post-intensive care syndrome (PICS): It is recognized to occur

(CAPA)

immune-suppression and catabolism syndrome. Apart from these

sentation, and radiology. Widespread use of Glucocorticoids can

due to consistent inflammation in critically ill COVID-19 patients

Invasive mold infections (invasive pulmonary aspergillosis and

who recover after a prolonged ICU stay. This occurs owing to the

pulmonary mucormycosis) share similar risk factors, clinical pre-

even in young patients without any known previous cardiovascu-

pression. Invasive pulmonary aspergillosis is common [34] how-

significant cardiovascular morbidity and mortality follow PICS,
lar complaints [31].

Psychological effects: COVID-19 has created a huge amount of
panic and psychological distress amongst the entire human pop-

ulation. Patients have the fear of financial difficulties and social
isolation that can be seen for many days. An increase in “deaths

of despair” due to substance abuse or suicide has been a matter
of concern wherein the risk is greater among individuals with

dementia, mental illness and autism. In such cases appropriate
personal and online interaction with friends, family and support

lead to secondary bacterial or fungal infections due to immunosupever, mucormycosis (rhino-orbital mucormycosis) is uncommonly

suspected or diagnosed (usually between 10 and 14 days of hospitalization).

Immune dysregulation caused by the virus and the use of con-

current immunomodulatory drugs such as Tocilizumab could fur-

ther increase the risk of infections in COVID-19 patients [35]. Diabetes mellitus is the most common predisposing condition.

Pulmonary mucormycosis is increasingly diagnosed and the

professionals seems to be advantageous. Few patients show signs

case fatality has improved over time [36]. Control of hyperglyce-

ting discharged from ICU. The common mental health issues like

Conclusion

who recover from COVID-19 [1].

leled and shocking. The pandemic has disturbed the human race

of dysexecutive syndrome entailing inattention, disorientation or

poorly organized movements in response to command after getanxiety, depression and posttraumatic stress disorder (PTSD), Alzheimer’s or Parkinson’s disease have been seen in few patients

mia, early treatment with liposomal amphotericin B, and surgery

are essential for the successful management of mucormycosis [37].
The huge population of people affected by COVID-19 is unparal-
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financially, socially, economically, emotionally and physically. Even
after recuperating from the initial COVID-19 infection, patients

may present with symptoms like extreme breathlessness, fatigue,

foggy brain, palpitations and memory loss. Treatment is primarily
determined on reassurance, self-care and symptomatic control of

the disease. However, there are presently no FDA-sanctioned treat-

6.

Greenhalgh T, Knight M, A’Court C, Buxton M, Husain L.

7.

Li Q, Guan X, Wu P, Wang X, Zhou L, Tong Y, Ren R, Leung KSM,

ment protocol precisely for this state. Hence, it is essential to moni-

disease in the future.
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