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ABSTRACT

Long COVID, also known as Post-Acute Sequelae of SARS-CoV-2 Infection (PASC), is briefly talked about in this piece,
along with how to treat it and the part that many systems play. It has an effect on the lungs, heart, brain, and muscular system.
New studies and suggestions from the World Health Organization and the Centers for Disease Control and Prevention (CDC)
have helped us understand how it works, what the main symptoms are, and how to treat it. Patients who have recovered from
acute COVID-19 often still feel tired, short of breath, have trouble thinking, and have mental health problems weeks or
months later. Healthcare professionals face a big task when helping people recover from long COVID. They need to take a
comprehensive approach.
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1. INTRODUCTION

The first signs of the 2019 Coronavirus Disease (COVID-19) outbreak, which was caused by the SARS-CoV-2 virus, were
chest pain and shortness of breath. But as the outbreak grew, doctors and scientists saw that some patients' symptoms did not
go away even after the virus was gone. Long COVID, also written as Post-Acute Sequelae of SARS-CoV-2 illness (PASC),
is a group of symptoms that last or get worse after the acute part of the illness is over. Ten to thirty percent of people who
get COVID-19 will have long-term effects, like symptoms that last for weeks, months, or even a year. These effects are not
just felt in the breathing system; they also happen in the nervous, cardiovascular, gastrointestinal, renal, skeletal, and mental
systems. Microvascular injury, endothelial failure, autonomic nervous system dysregulation, chronic immune system
activity, and viral persistence are some of the ways that Long COVID might cause disease. But we still do not fully
understand how these things work. To make things more complicated, Long COVID affects people in and out of hospitals,
including young, healthy people. This makes the condition common and hard to predict. Health care systems around the
world face big problems when it comes to clinical uncertainty and how it affects people's quality of life. The goal of this
study is to gather the most up-to-date information on how Long COVID affects different systems, look for possible reasons
and risk factors, and look into new ways to diagnose and treat the disease. This page is meant to help doctors find, diagnose,
and treat people who have this complicated post-viral disease by giving them a thorough overview.

Research Objectives

e To explore the underlying pathophysiological mechanisms contributing to the development and persistence of Long
COVID symptoms across various organ systems.

e To identify and categorize the multisystem clinical manifestations of Long COVID, including respiratory,
neurological, cardiovascular, gastrointestinal, musculoskeletal, endocrine, and psychological effects.

e To analyze the prevalence and risk factors associated with the development of Long COVID among different patient
populations, including age groups, severity of acute illness, comorbidities, and vaccination status.
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2. REVIEW OF LITERATURE

(Zhipeng Yan 2021) studied “Long COVID-19 Syndrome: A Comprehensive Review of Its Effect on Various Organ Systems
and Recommendation on Rehabilitation Plans” Most SARS-CoV-2 patients recovered within weeks. Many patients of
various ages still have long-term issues similar to multi-organ damage in the acute phase of illness or endure symptoms after
recovery. The intensity of the primary infection does not seem to affect long-term symptoms. Numerous COVID-19 survivors
describe lingering symptoms months after hospitalization. Long COVID-19 Syndrome patients survive 4 months after
symptoms start. The systemic implications of Long COVID-19 Syndrome, its manifestations, and the necessity for
rehabilitation to restore survivors' functional recovery are crucial. A self-sustaining structure for follow-up and rehabilitation
should be established by government, healthcare staff, and survivor groups, prioritizing resources for more seriously Long
COVID-19 Syndrome survivors. This review examines Long COVID-19 Syndrome's respiratory, cardiovascular,
hematological, renal, gastrointestinal, neurological, and metabolic impacts. To manage the massive Long COVID-19
Syndrome patients, follow-up and rehabilitation recommendations have been examined.

(P. Chalon, L. Kohn, M. Dauvrin et al. 2022) studied “Pathophysiology and mechanism of long COVID: a comprehensive
review” After almost two years of fighting SARS-CoV-2, the number of patients with long-term symptoms is concerning.
This group of symptoms was called “long COVID” and then “Post COVID-19 condition” by the WHO. Studies have shown
that extended COVID can emerge regardless of initial sickness severity, although the pathophysiology is unknown. Aim: To
evaluate the possible pathophysiology of long-term COVID symptoms. Method: We searched 11 databases (Cochrane
Library, JBI EBP Database, Medline, Embase, PsycIinfo, CINHAL, Ovid Nursing Database, Journals@Ovid, SciLit,
EuropePMC, CoronaCentral). We chose studies that hypothesized pathogenesis and included long-term COVID patients.
Results: The comprehensive review included 98 articles, 54 of which addressed pathophysiology theories and 44 COVID
patient studies. Patients' initial sickness severity, analysis time, and control group presence varied in studies. Long-term
COVID may result from acute-phase organ damage, but particular pathways after the initial illness may cause subsequent
symptoms that impact several organs. Autonomic nervous system injury may cause various symptoms without organ damage.
Immune dysregulation, auto-immunity, endothelial dysfunction, occult virus persistence, and coagulation activation are the
key pathogenic processes. Conclusion: Few studies explain chronic symptoms, and they are varied. Besides long-term organ
damage, various signs show that acute illness-related mechanisms may cause long-term COVID symptoms.

(Chalon, Kohn, Dauvrin, Detollenaere, M. De Noordhout, et al. 2022) studied Pathophysiology and mechanism of long
COVID: a comprehensive review Almost two years into the SARS-CoV-2 pandemic, the number of patients with long-term
symptoms is concerning. These symptoms were previously called long COVID and are now called Post COVID-19 condition
by the WHO. Long-term COVID can occur regardless of initial sickness severity, although the pathophysiology is unknown.
The goal is to review the pathogenesis of long-term COVID symptoms. Our search included 11 databases: Cochrane Library,
JBI EBP Database, Medline, Embase, PsycInfo, CINHAL, Ovid Nursing Database, Journals@Ovid, SciLit, EuropePMC,
and CoronaCentral. Pathophysiology hypotheses and long-term COVID patients were chosen for study. Results: The
systematic review contained 98 papers, 54 of which concentrated on pathophysiology hypotheses and 44 on COVID patients.
Patient studies differed in severity, timing, and control group presence. Acute-phase infection may cause long-term organ
damage, but particular mechanisms after the first illness may cause later symptoms that impact several organs. Many
symptoms without organ damage may be caused by autonomic nervous system injury. Key pathogenic processes include
immune dysregulation, auto-immunity, endothelial dysfunction, occult virus persistence, and coagulation activation.
Conclusion: Few studies explain chronic symptoms, and them are varied. Many indications imply that acute illness-related
mechanisms may cause long-term COVID symptoms, in addition to organ damage.

(Hannah E. Davis et al. 2023) studied Long COVID: major findings, mechanisms and recommendations Long COVID occurs
in at least 10% of SARS-CoV-2 infections and is sometimes devastating. Over 200 organ-system-affecting symptoms have
been found. Long COVID infections are estimated at 65 million worldwide and rising everyday. Biomedical research has
identified pathophysiological changes, risk factors, and illness characteristics. Similarities with other viral-onset illnesses
like myalgic encephalomyelitis/chronic fatigue syndrome and postural orthostatic tachycardia syndrome have laid the
groundwork for future research. We review the research and discuss major findings, overlap with other illnesses, varied
symptom onset, extended COVID in children, and immunization effects. These findings are essential to understanding
extended COVID, but present diagnostic and therapeutic options are insufficient. Clinical research that address leading
hypotheses must be emphasized. Future long-term COVID research must account for biases and SARS-CoV-2 testing
difficulties, build on viral-onset research, include marginalized communities, and truly engage patients.

(Nishant Rathod et al. 2024) studied Navigating the Long Haul: A Comprehensive Review of Long-COVID Sequelae, Patient
Impact, Pathogenesis, and Management Long COVID, defined by prolonged symptoms after SARS-CoV-2 infection, is a
major public health issue. This comprehensive study covers COVID epidemiology, clinical symptoms, pathophysiology, risk
factors, diagnosis, patient impact, management methods, and long-term prognosis. Although it affects the respiratory,
neurological, and cardiovascular systems, this illness is mostly caused by chronic inflammation and viral persistence. Initial
infection severity, demographics, and pre-existing diseases affect prevalence. Healthcare systems must develop standardized
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diagnostic criteria and individualized, interdisciplinary treatment plans for long-COVID patients, according to the review.
Current research gaps and future directions emphasize the need for pathophysiological mechanism studies and effective
therapeutic strategies. This study informs healthcare providers, researchers, and policymakers to improve patient care and
guide research. The global focus and coordinated efforts offer promise for long-term COVID patients, a crucial step toward
comprehensively tackling this emerging disorder.

(Nicoleta Negrut et al. 2024) studied The Multisystem Impact of Long COVID: A Comprehensive Review The latest
epidemic, COVID-19, reshaped healthcare systems nationwide. It remains a devastating sickness in medical memory due to
its late clinical symptoms. (2) Methods: Long COVID symptomatology and pathophysiology were categorized and examined
across pulmonary, cardiovascular, gastrointestinal, neuropsychiatric, dermatological, renal, hematological, and
endocrinological systems using recent literature. (3) Results: Long COVID displays varied clinical symptoms across multiple
systems, highlighting its complexity and diagnosis and treatment problems. Long COVID symptoms were affected by pre-
existing conditions, initial COVID-19 severity, immunization status, gender, and age. This chronic sickness can last a long
time and develop new symptoms. (4) Conclusions: Long COVID is multi-systemic, complicating diagnosis and treatment.
The findings emphasize the need for a comprehensive understanding of its different expressions to manage and address this
condition's dynamic nature.

(Xiufang Song et al. 2024) studied A Comprehensive Review of the Global Epidemiology, Clinical Management, Socio-
Economic Impacts, and National Responses to Long COVID with Future Research Directions Xiufang” Long COVID, with
a persistent symptom spectrum after SARS-CoV-2 infection, offers health, social, and economic issues. To inform worldwide
responses, this review consolidates epidemiology, clinical aspects, and processes. Methods: We reviewed peer-reviewed
studies and reports on long-term COVID epidemiology, symptomatology, and management. Results: We found many
extended COVID symptoms and risk variables with demographic variation. Pathophysiology shows a complex origin but is
incomplete. Emerging diagnostic criteria and therapy techniques showed long-term COVID management advances;
Conclusions: Long COVID has several symptoms, risk factors, and complex physiological mechanisms. COVID symptoms
and problems will burden healthcare systems for years. Long-term COVID management needs clinical, social, and policy
interventions. The findings emphasize the necessity for worldwide research and health planning to address extended
COVID's complicated issues. Diagnostic and treatment approaches should be refined and multidisciplinary to address the
condition's ongoing and evolving effects.

(Srinivas, Vittal, and Vishwanath 2025) studied “Long COVID and Its Multisystem Impacts: Systematic Review” Long
COVID, also known as post-acute sequelae of SARS-CoV-2 infection (PASC), is a severe public health issue that causes a
wide range of symptoms to linger. Long COVID causes complex respiratory, cardiovascular, neurological, gastrointestinal,
musculoskeletal, renal, and psychological impairments in all demographics and infection severity, resulting in long-term
disability and reduced quality of life. This systematic review of January 2020 to April 2024 found that fatigue, dyspnea, chest
pain, cognitive dysfunction, myalgia, depression, and sleep disturbances often last months, even in mild or asymptomatic
infections. Chronic viral reservoirs, immunological dysregulation, endothelial dysfunction, autonomic imbalance,
mitochondrial damage, and psychosocial stressors are proposed explanations. Marginalized communities are significantly
affected by Long COVID results, reflecting health inequalities. Pediatric Long COVID requires specific care due to its
symptoms. The dearth of standardized diagnostic techniques, prognostic biomarkers, and therapeutic options persists despite
growing awareness. Emerging studies imply immunization reduces but does not eliminate danger. Multidisciplinary
management, patient-centered care models, long-term surveillance, and strong public health policies are needed to reduce
Long COVID's clinical, societal, and economic impact. Global research, policy reforms, and equitable healthcare will help
mitigate this complex condition's long-term effects.

3. PATHOPHYSIOLOGY OF LONG COVID

Long COVID, also known as Post-Acute Sequelae of SARS-CoV-2 Infection (PASC), is still being studied. Long COVID
produces multisystem clinical manifestations due to persistent inflammation, immune dysregulation, autonomic nervous
system dysfunction, and possible viral persistence, unlike the acute phase of COVID-19. The idea that immunological
activation persists after virus clearance is well established. High levels of pro-inflammatory cytokines (IL-6, IL-18, and TNF-
o) in patients weeks after recovery indicate chronic low-grade inflammation. Tissue damage and systemic symptoms like
weariness, myalgia, and cognition impairments may result from this inflammatory milieu. Dysautonomia, which causes
postural orthostatic tachycardia syndrome (POTS), palpitations, and orthostatic hypotension, is another pathway. Viral
damage to the vagus nerve or baroreceptor pathways may cause cardiovascular and gastrointestinal symptoms. New findings
link Long COVID to endothelial dysfunction and microvascular damage. ACE2 receptors allow SARS-CoV-2 to infect
endothelial cells, causing vascular inflammation, thrombosis, and low tissue perfusion. Even without organ damage on
imaging, these alterations may cause chest discomfort, dyspnea, and neurological impairments. Viral persistence in
immunological-privileged areas or leftover viral proteins may also prolong persistent immune activation. Viral RNA or spike
proteins have been found in gut biopsies and other tissues months after infection, but their functional significance is unclear.
Molecular mimicry between viral antigens and host tissues may cause autoimmune diseases in some patients. Post-COVID

Journal of Neonatal Surgery | Year: 2024 | Volume: 13
pg. 741



Dr. Vinay Gaurav, Dr. Jyoti Yadav, Dr. Savita Kumari

thyroiditis and rheumatoid-like arthritis may be caused by this. Finally, Long COVID instances may have Epstein-Barr virus
(EBV) reactivation, which may worsen immunological dysregulation and cause multisystemic symptoms.

4. CLINICAL MANAGEMENT STRATEGIES

Because Long COVID, also known as Post-Acute Sequelae of SARS-CoV-2 Infection (PASC), is so diverse and can last for
varying amounts of time, its therapeutic care is complex and ever-changing. Since there is no known cure, treatment focuses
on alleviating symptoms while keeping the patient at the center of attention and requiring constant monitoring. Internists,
pulmonologists, neurologists, psychiatrists, physical therapists, and rehabilitation experts all work together as part of a
multidisciplinary team to provide the best care possible.

1 General Principles of Care

To prevent diagnostic overshadowing, management must start with a thorough evaluation and validation of the patient's
symptoms. The subjective and ever-changing character of patients' complaints makes them feel either ignored or
misunderstood. In order to grasp the whole extent of symptoms, clinicians should take thorough histories and utilize
standardized assessment techniques. A number of nations have established long COVID clinics and specialized treatment
routes to act as assessment and management centers.

2 Pharmacological Interventions

Long COVID has not yet received an approved medication. On the other hand, different drugs are used to treat certain
symptoms:

o Fatigue and malaise: It should be handled cautiously since there are no pharmaceuticals that work for everyone.
Some investigation into the usage of amantadine or low-dose stimulants has been conducted.

e Myalgia and arthralgia: aspirin or nonsteroidal anti-inflammatory drugs (NSAIDs) to alleviate discomfort.

e Anxiety, depression, and insomnia: Low-dose benzodiazepines, SSRIs, or SNRIs administered under medical
supervision.

e Cough and breathlessness: Patients who still have inflammation in their lungs may be evaluated for inhaled
corticosteroids or bronchodilators.

o Palpitations/POTS: It is possible to prescribe beta-blockers or ivabradine with caution.
Regular follow-up to check side effects is essential for all pharmaceutical therapies.
3 Non-Pharmacological Approaches
Non-drug therapies form the cornerstone of Long COVID management:

e Pulmonary Rehabilitation: Both oxygenation and stamina can be enhanced through exercise training, breathing
exercises, and inspiratory muscle training.

e Physical Therapy: Restoring functional mobility and alleviating post-exercise soreness are two goals of graded
exercise therapy.

o Cognitive Behavioral Therapy (CBT): For the treatment of mental health issues such as depression, anxiety,
insomnia, and brain fog.

e Speech and Language Therapy: Good for people who have trouble pronouncing words or who have cognitive-
linguistic difficulties.

e Diet and Lifestyle Support: The need of staying hydrated, taking nutritional supplements (especially B12 and
vitamin D), and practicing good sleep hygiene is highlighted.

4 Monitoring and Follow-Up

A well-organized strategy for following up is crucial. Medical imaging studies such magnetic resonance imaging (MRI) of
the brain, electrocardiograms (ECGs), echocardiograms, mental evaluations, cognition testing, and pulmonary function tests
(PFTs) may be required. In order to measure improvement and adjust treatment, it is helpful to keep track of the severity of
symptoms over time using validated measures (such as the EQ-5D or the Fatigue Assessment Scale).

5 Role of Specialized Long COVID Clinics

Coordinated, one-stop, integrated care is offered by specialist clinics. Evaluation, management, and referral of patients are
usually responsibilities of multi-disciplinary teams. Mayo Clinic's COVID Activity Rehabilitation Program (CARP), AIIMS
Post COVID Care Outpatient Department (OPD), and the National Health Service's (NHS) Post-COVID Assessment Clinics
are all good examples. The development of standardized protocols by these clinics allows for the early detection of warning
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signs and the promotion of return-to-work initiatives.
6. Patient Education and Empowerment

It is crucial to educate patients on the predicted course, pace, and benign and self-limiting character of most Long COVID
cases. Recovery outcomes can be greatly improved by encouraging self-monitoring, keeping a symptom diary, and providing
psychosocial support.

5. CONCLUSION

Post-Acute Sequelae of SARS-CoV-2 Infection, more often known as Long COVID (PASC), is a complicated and important
public health issue in the aftermath of the pandemic. This illness defies standard theories of post-viral recovery with its wide
range of chronic symptoms that impact various organ systems, including respiratory, cardiovascular, neurological,
gastrointestinal, musculoskeletal, and psychological domains. We still do not fully understand the pathophysiological causes,
but what we do know points to a complex etiology that may include autonomic instability, endothelial dysfunction, chronic
inflammation, immunological dysregulation, and viral persistence. A multidisciplinary, patient-centered strategy is necessary
for the clinical care of Long COVID. This approach should prioritize thorough assessment, personalized treatment,
monitoring of symptoms, and holistic rehabilitation. Coordinated care, including mental health resources, lifestyle
modifications, and specialized Long COVID clinics, plays a critical role in enhancing patient outcomes and reestablishing
quality of life when specific curative treatments are not yet available. In addition, randomized controlled trials, biomarker
development, and longitudinal studies are critically needed to learn more about the etiology, risk factors, and potential
treatments for this dynamic syndrome. Healthcare systems are adjusting to treat more people with COVID-19-related long-
term problems; therefore, researchers, doctors, and politicians must collaborate to find solutions based on evidence and make
sure everyone can get the treatment they need. Long COVID is more than a disease; it is a rallying cry for the international
medical community to reconsider post-pandemic care, resilience, and recovery. The future of effective management rests on
three pillars: early detection, compassionate involvement, and integrated care models.
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