
ABSTRACT
Since late 2019, the new coronavirus SARS-CoV-2 has posed a variety of health risks around the world. A increasing 
body of research implies that long-term impacts are common and potent, in addition to the complicated presentation 
that can affect numerous physiological systems. The international scientific community continues to publish varied 
discoveries relating to SARS-CoV-2 infections; nevertheless, the basic assumptions in these studies are so dissimilar that 
it's difficult to compare the results. To build robust and reliable Long COVID studies that accurately record the results of 
long-term outcomes, general explanations are needed. "Long COVID," "COVID-19 syndrome (PACS)," and "post-acute 
sequelae of SARS-CoV-2 (PASC) infection" are just a few of the diseases' names. We look at the definitions that have 
been utilised in the literature to date and compare them to data from electronic health records and patient information 
collected throughout the study. Long COVID, which comes on the heels of the outbreak, has the potential to generate a 
second public health issue. A concerted effort to investigate and reduce this risk requires concerted efforts to find the 
cause of this unusual condition.
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INTRODUCTION

COVID 19 is a pandemic of coronavirus disease caused by 
the widespread occurrence of Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS CoV-2) in 2019. (COVID 
19). As the whole world faces and struggles with the 
disease we witness patterns of patients recovering from 
the disease as well as that of the mortality. Many countries 
of the world have been thrown into the multiple resurges 
of the viral infection or waves as called trivially, India 
faces its 2nd wave as a consequence of the virus mutating 
for the third time (Rando HM et al., 2021).

Long COVID is defined by the National Institute for Health 
and Clinical Excellence (NICE) as lasting more than 12 
weeks. Long COVID, also known as persistent post COVID 
syndrome, is a pathological condition that includes 
prolonged immunosuppression, pulmonary, cardiac, and 
vascular fibrosis, as well as other physical, medical, and 
cognitive sequelae following COVID-19. Two categories 
of symptoms have been discovered in COVID recovered 
patients, according to a study. One is primarily respiratory, 
with symptoms such as coughing and shortness of breath, 
but it also includes exhaustion and headaches. Other 
organs such as the heart, brain, and intestines are included 
in the second set of symptoms (Puelles VG et al., 2020). 
Heart symptoms including palpitations or an accelerated 
heartbeat, as well as pins and needles numbness and 
brain fog, were prominent in the study of 4182 persons. 
The most common presentation of post COVID sequelae 
is pulmonary lung fibrosis and chronic impairment of 
lung function with impaired quality of life.
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However, long COVID-19 is not contagious. Its symptoms 
are caused by body’s response to the virus continuing 
beyond the initial illness. Long COVID-19 is a post viral 
illness that can affect survivors of COVID-19, no matter 
whether there are any underlying conditions, severity 
of symptoms or age (Gavriatopoulou M et al., 2020). A 
wide spectrum of symptoms targeting various organs 
are observed in the recovered patients. Aggravation of 
some of the pre-existing but dormant health conditions 
have also been observed. Patients suffering from long 
COVID are given the name ‘LONG HAULERS’ which 
indicates sufferers of persistent symptoms of COVID 
(Gao Z et al., 2021). This review article focuses on the 
following effects of long COVID/ persistent post COVID 
syndrome (PPCS).

Neurological effects1.	
Psychological effects2.	
Organ damage3.	
Mood and fatigue4.	
Thrombotic effects5.	

Neurological effects: Without being hospitalised with 
COVID-19, some persons develop long-term neurological 
effects. Persistent Brainstem Dysfunction could potentially 
have a role. The brainstem is particularly vulnerable to 
injury from pathological, immunological, or vascular 
activation, as evidenced by autopsy findings in COVID 
19 patients. Neuropilin 1, a SARS CoV 2 coreceptor, 
has been found to be expressed in the brainstem. Many 
unique nuclei and subparts in the brainstem regulate 
respiratory, circulatory, gastrointestinal, and neurological 
systems, which have been associated to lengthy COVID 
(Yong SJ et al., 2021). Other neurological symptoms that 
have been observed in the patients are development of 
strokes and seizures, mild to severe inflammation in 
brain, feeling confused, blurred vision, foggy thoughts, 
inability to focus and dizziness. Researchers believe 
that COVID 19 may even cause temporary paralysis 
which is Gullian Barre Syndrome and increased risks of 
developing Parkinson’s disease and Alzheimer’s disease 
(Amruta N et al., 2021).

Psychological effects: Within three months of diagnosis, 
18 percent of COVID 19 patients acquired a mental 
health disorder such as depression, anxiety, or dementia, 
according to a paper published in the Lancet on 
November (Devaux CA et al., 2020). Anxiety, insomnia, 
sadness, and post-traumatic stress disorder are all 
typical symptoms among COVID 19 patients, according 
to a recent Ecuadorian poll. Within 90 days, nearly 6% 
of people diagnosed with COVID 19 had a psychiatric 
condition for the first time, compared to only 3.4 percent 
of non-COVID patients. COVID 19 patients have a two 
to three times higher chance of acquiring dementia. The 
researchers discovered that having a psychiatric problem 
in the year before to testing positive for COVID-19 was 

associated with a 65 percent increased risk of contracting 
the disease.

It may take up to months  to recover from COVID, 
which can result to a number of challenges for example, 
difficulties returning to work, difficulties caring for a 
child or difficulties resuming to one’s normal routine. 
Disturbed sleep cycle as a result of COVID 19 causes 
fatigue and messes up with the circadian rhythm of 
body leading to depression and other cognitive changes.  
rolonged isolation from the family and friends can 
give birth to lonliness, boredom leading to depression. 
Any virus that attacks the central nervous system 
leads to hypoxic brain, injury or impacts physical 
functioning can affect mental health. According to a 
study, a large proportion of COVID survivors scored in 
psychopathological range, 31 percent for depression, 42 
percent of anxiety, 40 percent of insomnia, 20 percent 
ocd, and 28 percent for post-traumatic stress disorder. 
Being infected by the disease is more or less associated 
with trauma and fear due to the uncertain nature of 
the virus and less development in the field of treatment 
and cure. The word ‘pandemic’ stirs the feeling of fear 
in the patients.

Organ Failure: Patients recovered from COVID 19 have 
reported cases of organ dysfunction or failure as a long 
term effect of the disease. Although lungs are the prime 
target of the coronavirus which brings about fibrosis, 
bronchiolitis and pneumonia. After 7 days of the initial 
diagnosis of infection, the conditions can worsen to 
severe hypoxemia, dyspnea and ultimately develop to 
Acute Respiratory Distress Syndrome (ARDS). The tissue 
scaring in lungs can cause long term breathing problems. 
The ill effects of COVID are not only limited to lung 
dysfunction but a significant damage has been observed 
in the heart, the liver, kidneys and the gut. Angiotensin 
– converting enzyme 2  (ACE 2) is a peptidase at the 
surface of lung epithelial cells and other tissues such as 
heart , kidneys, testis, liver, lymphocytes  that regulates 
the rennin angiotensin – aldosterone system.  The levels 
of cellular Angiotensin –converting enzyme (ACE 2) have 
been found in varied quantities in humans.

SARS CoV 2's S spike protein has a high affinity for 
ACE 2 and binds to it as a functional receptor before 
infecting host cells and replicating. Inflammation and 
downregulation result as a result of this. CYTOKINE 
STORM may be linked to high mortality. It's a state of 
hyperinflammation. During a cytokine storm, SARS 
CoV2 infects macrophages and monocytes, releasing 
inflammatory cytokines such as interleukin-6, NFKB, and 
tumour necrosis factor alpha, which causes inflammation 
and damaging cascades that result in multiple organ 
failure. The ACE 2 receptors in the heart, kidney, brain, 
epithelium, immune cells, GIT, and RBC can disseminate 
this massive inflammation to a variety of organs, 
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including the heart, kidney, brain, epithelium, immune 
cells, GIT, and RBC. Post COVID patients have shown a 
dysfunction of gut. The virus has made it difficult for 
the body to absorb essential nutrients and electrolytes. 
Many patients often complaint of nausea, abdominal 
discomfort, persistent diarrhoea and symptoms of gastritis 
and some cases complications like intestinal bleeding. 
Although most of these symptoms are temporary.

Mood and fatigue: An irish investigator studied a group 
of 128 patients with PCR document after recovery from 
SARS CoV2. The study was being conducted after 10 
weeks of of diagnosis of the disease or the showing up of 
the visible symptoms. 52 percent of the patients reported 
persistent fatigue, and 31 percent had not returned to 
work.  There have been many assumptions regarding 
the reasons for the fatigue but none of the proved to be 
concrete. Some of the patients have developed CHRONIC 
Exhaustion SYNDROME, which is marked by extreme 
fatigue, sleep disturbances, pain, and other symptoms 
that are exacerbated by physical activity. There was no 
amount of sleep or rest that could make the symptoms of 
chronic weariness go away. Changes in neurotransmitter 
levels, inflammation, psychiatric illnesses, stress levels, 
cognitive impairment, and substrate metabolism are all 
possible causes of weariness.

The reasons of fatigue as assumed by the experts are 
mainly related to the lack of nutrition and drop in oxygen 
levels.  A less commonly accompanied symptom observed 
is joint pain which can only be seen in patients having 
pre-existing arthiritis. This evidence is an appropriate 
explanation for the study that COVID 19 can aggravate 
underlying conditions. Rather, Muscular pain is a 
common long term effect of the infection. Coronavirus 
may have the ability to attack a variety of tissue types 
with unique potential to target skeletal muscles. Although 
adipose tissues may be negatively influenced. There is no 
relation between the severity of the COVID 19 infection 
(whether the infection has reached the lungs or not) and 
the level of fatigue.

Thrombotic effects: COVID-19 associated coagulopathy 
(CAC) is observed in patients post COVID infection. The 
disorders associated with CAC include microvascular 
thrombosis, venous thromboembolic disease and arterial 
thromboembolism.  The development of post COVID 
related coagulatory disorders is most probably a result 
of profound inflammatory response.13 According to a 
Wuhan report, Based on high levels of IL-6, increased 
C-reactive protein and erythrocyte sedimentation rate, 
and high fibrinogen at presentation, individuals with 
SARS-CoV-2 infection have significant inflammation. 
Endothelial cell activation and damage, as well as 
disturbance of the natural antithrombotic state, are 
likely due to the virus's affinity for ACE2 receptors. 
A study of COVID-19 patients in Wuhan identified 

heightened plasma concentrations of proinflammatory 
cytokines, which were higher in ICU patients than in 
non-ICU patients. Studies have shown that it can affect 
50 percent of infected patients especially in critical or 
more serious cases.

The manifestation of thrombotic effects is seen in elevated 
D-DIMER levels. The coagulatory reactions' mechanism is 
unknown, however it appears to be tied to inflammatory 
reactions rather than virus-specific features.

Post COVID care: The notorious virus can do much 
damage inside the bodies of patients. Even If the body 
has killed all the viruses still the long term symptoms 
need to be taken care of which otherwise may lead to 
severe complications and even implications.

1)Monitoring  vitals of the body: Frequently checking 
the blood glucose levels for hyperglycemia, oxygen 
levels, and creatinine reactive protein to check 
any inflammatory abnormalities and D-DIMER for 
coagulatory abnormalities is of the prime importance 
to prevent any complication.

2) Lifestyle improvement: The virus can really drain 
oneself of all the energy. Lifestyle changes such as 
practicing yoga, regular exercises and maintaing a 
good diet can help revive and bring strength to the 
individuals.

3) Practicing mental excercises: Mental exercise such as 
memory games are a good way to keep a check on any 
neurological side effect of COVID 19 such as dementia.

4) Taking care of mental health: Maintaining a good 
mental status by watching favourite shows, talking to 
friends and family can help battle post COVID depression. 
Taking help of spirituality is one of the best ways to 
remaining positive during tough times.

5) Strengthening Immunity: Contracting infection is 
itself a result of weak immunity of individual. This 
immunity needs to be strengthened post illness to 
prevent any future retraction of virus. Global burden 
of Disease studies reflected on similar pandemics and 
diseases16,17. A number of related reviews on Covid-19 
were reported18-22. Singh et. al. reported on Covid-19 
Associated Coagulopathies. Impact of Covid in different 
health fields were reviewed.

CONCLUSION

The reason for the protracted recovery is unknown. 
Relapse or reinfection, inflammatory and other 
immunological reactions, deconditioning, and mental 
issues such as post-traumatic stress may all play a role. 
Post COVID symptoms ranges from neurological to 
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pschyological aspects which makes the situation more 
grave and uncertain. Regular health monitoring and 
extensive care is of utmost importance. A greater level of 
awareness needs to be spread among all communities to 
decrease the level of carelessness among people regarding 
long COVID is. It is necessary to decrease complications 
and mortality.
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