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Long COVID has become a significant global health issue, affecting millions who 

continue to experience symptoms long after they have recovered from the initial SARS-

CoV-2 infection. It includes fatigue, cognitive problems, inflammation, and immune 

issues. This condition has revealed serious gaps in diagnosis, treatment, and healthcare 

preparedness. Current medical care primarily aims to manage symptoms since there is 

no specific medication and standard therapy available. Recent research suggests that 

herbal immunomodulators might help manage Long COVID. These plant-based 

substances can restore immune balance, reduce inflammation, lower oxidative stress, 

and offer antiviral protection. Early studies show that herbs like Withania somnifera 

(Ashwagandha), Tinospora cordifolia (Giloy), Curcuma longa (Turmeric), Ocimum 

sanctum (Tulsi), Glycyrrhiza glabra (Licorice), Bacopa monnieri (Brahmi), Camellia 

sinensis (Green tea), and Panax ginseng have promise due to their immune-boosting and 

antioxidant properties. Although these results are encouraging, further large-scale 

clinical trials and standardized formulations are needed to confirm their safety and 

effectiveness. Combining herbal immunomodulators and Ayurvedic Rasayana therapies 

with modern medicine could offer a balanced, affordable, and sustainable way to 

manage Long COVID. This approach might help with recovery, lessen symptoms, and 

improve the quality of life for people affected worldwide. 
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INTRODUCTION 

Understanding the Prevalence and Impact of 

Long COVID 

Since the COVID-19 pandemic began, many 

people around the world have experienced long-

lasting symptoms after being infected with the 

SARS-CoV-2 virus. This condition, known as 

Long COVID, involves ongoing health issues that 

https://www.ijpsjournal.com/
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can last for months and affect many areas of life. 

The rise of Long COVID has revealed significant 

gaps in healthcare systems, research, and public 

health communication. It underscores the need for 

a better understanding and management of chronic 

conditions linked to infections. 

How Common is Long COVID? 

It is difficult to estimate how many people suffer 

from Long COVID because there is no clear 

diagnostic test and definitions vary in research and 

clinical practice. Symptoms can differ widely and 

overlap with other health problems, which often 

results in underdiagnosis or misdiagnosis. Many 

patients face challenges in getting their condition 

recognized by healthcare providers. Current 

research indicates that between 10% and 35% of 

individuals infected with COVID-19 may develop 

Long COVID symptoms. If we take a conservative 

estimate of 10%, it is thought that at least 65 

million people worldwide have experienced Long 

COVID. In the United States, recent surveys show 

that about 17.6% of adults have dealt with Long 

COVID at some point, with approximately 6.9% 

currently experiencing ongoing symptoms that last 

three months or longer. The prevalence of Long 

COVID varies by region. For instance, in the U.S., 

rates range from as low as 1.9% in the Virgin 

Islands to as high as 10.6% in West Virginia. 

These differences reflect variations in population, 

healthcare access, and reporting.  

Long COVID is also linked to mortality. In the 

U.S., official records indicate that Long COVID 

was listed as an underlying or contributing cause 

in over 5,000 deaths since the pandemic began. 

The risk of death associated with Long COVID is 

higher among older adults, men, and certain racial 

and ethnic groups, such as American Indian and 

Alaska Native populations. However, these figures 

may not fully capture the true impact because 

Long COVID was not consistently recorded on 

death certificates early in the pandemic 

Need for a Clear Definition 

Defining Long COVID is challenging because it 

involves various symptoms and health issues that 

can have different causes. Many of these 

symptoms are not unique and may appear in other 

disorders as well. Researchers and healthcare 

professionals are still trying to fully understand 

Long COVID, as it is a relatively new condition 

with many unanswered questions. New 

information about its symptoms, duration, and 

effects on the body keeps emerging, Because Long 

COVID is complex, it is important to have a clear 

and consistent way to define and diagnose it. 

Although Long COVID is a new condition, many 

definitions have been suggested. When researchers 

examined 295 studies published before October 

2022, they found that each study described Long 

COVID differently. This made it difficult to 

compare the results. The variation complicates 

efforts to understand the condition better. 

Currently, there is no single accepted definition or 

standard method to assess Long COVID, which 

makes research and treatment more challenging  

Definitions of Long COVID Across 

Organizations 

Different health organizations have provided 

working definitions of Long COVID, with some 

differences in time frame, terminology, and 

symptom descriptions. 

• Office of the Assistant Secretary for Health 

(OASH, 2022): Long COVID describes a 

condition where symptoms either continue or 

newly develop four or more weeks after the 

initial infection. It can affect multiple systems, 

may relapse or worsen over time, and is not a 
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single condition but a group of overlapping 

entities with different causes and outcomes. 

• Centres for Disease Control and 

Prevention (CDC, 2023): The CDC 

describes Long COVID as a range of health 

problems that persist or recur after infection. 

Symptoms may start at least 4 weeks after 

infection and can occur in anyone, even if the 

initial infection was mild or unnoticed. 

• National Institutes of Health (NIH, 2024): 

The NIH uses the term Post-Acute Sequelae 

of SARS-CoV-2 infection (PASC) to describe 

ongoing or new symptoms after COVID-19, 

sometimes even if the initial infection was 

asymptomatic. 

• World Health Organization (WHO, 

Adults) (2022): The post-COVID condition is 

defined as symptoms lasting at least 2 months 

that begin within 3 months of infection and 

cannot be explained by another diagnosis. 

Common symptoms include fatigue, shortness 

of breath, and cognitive issues, which affect 

daily functioning. 

• World Health Organization (WHO, 

Paediatrics) (2023): For children and 

teenagers, Long COVID is defined as 

symptoms that begin within three months of 

infection and continue for at least two months. 

Reported symptoms include fatigue, loss of 

smell, anxiety, and impacts on school, 

behaviour, social interaction, and 

development. 

• NICE/SIGN/RCGP (UK, 2022): Ongoing 

symptomatic COVID-19 is defined as 

symptoms that continue for 4 to 12 weeks 

after the initial infection. When these 

symptoms persist beyond 12 weeks without 

another identifiable cause, the condition is 

referred to as post-COVID-19 syndrome. 

Together, these are often called “Long 

COVID.” 

• Global Perspective: Many countries and 

organizations have created their own 

definitions. For example, the EpiCore 

network (2023) compiled a list of global 

definitions that show how Long COVID is 

classified in different ways. 

• Reimbursement Codes: To support 

healthcare and research, official coding has 

been developed. In the United States, doctors 

use the ICD-10 code U09.9 to record cases of 

“post-COVID-19 condition, unspecified.” In 

the United Kingdom, health professionals 

follow the coding system outlined by NICE, 

SIGN, and RCGP.  

Modern Medicine: Limitations in the 

Management of Long COVID 

1. Predominantly Symptom-Oriented Care 

Currently, there is no FDA-approved drug or 

standard treatment for Long COVID. Clinical 

practice mainly relies on supportive care to 

manage symptoms. This includes pulmonary 

rehabilitation, occupational therapy, psychological 

counselling, and nutritional support. Trials with 

antivirals and monoclonal antibodies have 

generally been disappointing. They mostly show 

no significant difference compared to a placebo. 

As a result, researchers at UCSF and other 

institutions are starting to move away from 

traditional virus-focused strategies. They are 

exploring new treatment options, including 

immunomodulatory drugs like baricitinib and 

bezisterim, to see if they can help manage Long 

COVID. 
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2. Reliance on Alternative and Supportive 

Measures 

Since there is no cure, clinicians often recommend 

vitamin supplements like vitamin D and B-

complex. They also suggest lifestyle changes and 

rehabilitation strategies as supportive options. 

Some drugs, including low-dose naltrexone, 

dexamethasone, intravenous immunoglobulins 

(IVIg), metformin, statins, and omega-3 fatty 

acids, are being studied for their potential to 

reduce ongoing inflammation and metabolic 

issues. However, the evidence for these treatments 

is still limited and varies. This makes it hard to 

apply them universally. 

3. Lack of Standardized Therapy Due to 

Symptom Diversity 

One of the main difficulties in treating Long 

COVID is that patients have a range of symptoms 

that can change. This variety complicates 

diagnosis and management. Patients may 

experience fatigue, brain fog, respiratory 

problems, inflammation in the blood vessels, and 

cardiovascular or neurological signs. Symptoms 

often follow a relapsing pattern, with periods of 

improvement followed by setbacks. The 

symptoms vary so widely from person to person 

that a single standardized treatment approach is 

often ineffective. Management needs to be tailored 

to each patient's specific needs.  

PATHOPHYSIOLOGY OF LONG COVID 

Persistent Viral Reservoirs 

In some patients, SARS-CoV-2 does not 

completely disappear after the initial infection. 

Instead, small viral particles or RNA fragments 

can hide in certain organs like the gut, brain, lungs, 

and lymph nodes. These hidden viral pieces are not 

enough to cause a new infection, but they keep 

stimulating the immune system. This situation 

makes it seem like the body is constantly fighting 

off something. Over time, this ongoing immune 

activation leads to low-grade inflammation that 

never fully shuts down. Patients often experience 

fatigue, stomach problems, and neurological 

issues because of this lingering viral material. For 

example, if viral reservoirs remain in the intestine, 

they may disturb the gut microbiome, leading to 

bloating or digestive problems. Similarly, 

persistence in the brain may lead to symptoms like 

brain fog and headaches. 

This mechanism is important because it shows that 

Long COVID is not simply "in the mind." It may 

be linked to real biological factors that continue to 

irritate the immune system long after the original 

infection has cleared. 

 
Figure 1: Persistent Viral Reservoirs & Long Covid Pathophysiology
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Immune Dysregulation 

Patients with Long COVID often experience an 

imbalance of T-cells and B-cells, as well as 

unusual antibody responses. Instead of shutting 

down after the virus is gone, the immune system 

stays active and produces inflammatory chemicals. 

This odd immune response may explain symptoms 

such as ongoing fatigue, body aches, and brain fog. 

 
Figure 2: immune Dysregulation in long covid 

Chronic Inflammation 

Studies have shown that people with Long COVID 

have high levels of inflammatory molecules like 

IL-6, TNF-α, and IL-1β. These molecules harm 

tissues and increase oxidative stress, which makes 

symptoms worse. Ongoing inflammation is 

thought to be a key cause of Long COVID 

symptoms. 

 
Figure 3: Chronic Inflammation in Long COVID 

Endothelial Dysfunction and Microclots 

COVID-19 directly harms the endothelial lining of 

blood vessels. In Long COVID, this damage 

persists, leading to abnormal clotting and less 

oxygen reaching tissues. Many patients have 

microclots in their blood. This may help explain 
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symptoms like fatigue, breathlessness, and chest 

discomfort.

 
Figure 4: Endothelial Dysfunction and Microclots in Long COVID 

Mitochondrial Dysfunction 

The virus is believed to impact mitochondria, the 

energy producers of our cells. Damaged 

mitochondria have a hard time generating energy. 

This can result in extreme fatigue, muscle 

weakness, and difficulty exercising. Many Long 

COVID patients experience these symptoms. It 

resembles what is seen in chronic fatigue 

syndrome.

 
Figure 5: mitochondrial dysfunction in Long COVID 

Autoimmunity 

In some cases, the immune system mistakenly 

creates autoantibodies that attack the body's own 

tissues. This autoimmune response can cause joint 

pain, neurological symptoms, and organ damage in 

Long COVID patients. 
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Figure 6: autoimmunity in Long COVID 

Neuroinflammation 

Long COVID often impacts the brain. Evidence 

indicates persistent neuroinflammation and 

changes in neurotransmitter signalling. These 

factors can account for memory problems, 

difficulty concentrating, anxiety, depression, and 

sleep issues. This is why brain fog is one of the 

most common complaints. 

 
Figure 7: neuroinflammation in Long COVID 

Flow Chart : Adapted From References 
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Why Herbal Immunomodulators? 

Herbal Immunomodulators in the 

Management of Long COVID 

Long COVID is becoming more widely 

understood as more than just the ongoing presence 

of the SARS-CoV-2 virus in the body. It is seen as 

a post-viral syndrome where the immune system 

does not return to its normal state and shows signs 

of imbalance. This dysfunction often leads to 

chronic, low-grade inflammation that can show up 

in various symptoms. Patients frequently report 

persistent fatigue, cognitive issues like "brain fog," 

muscle and joint pain, sleep problems, and mood-

related difficulties that greatly impact their quality 

of life. 

Because there are few standard treatment options 

for these remaining symptoms, researchers and 

doctors are looking at herbal immunomodulators. 

These plant-based agents are thought to work on 

the immune system in a gentle and regulatory way. 

They may help control harmful overreactions 

while also supporting weakened immune 

functions. By reducing inflammation, restoring 

immune balance, and providing antioxidant 

support, they may offer a safer and more holistic 

way to recover for individuals facing Long 

COVID. 

Mechanisms of Action of Herbal 

Immunomodulators 

1. Managing Chronic Inflammation and 

Immune Dysregulation   

One of the key features of Long COVID is 

ongoing, low-grade inflammation that lasts long 

after the initial infection has cleared. This 

continuous inflammatory response likely plays a 

major role in symptoms like fatigue, brain fog, 

muscle aches, and joint stiffness. In many patients, 

the immune system seems unable to turn off its 

defense mechanisms, keeping the body in a 

constant state of stress.  

Herbal immunomodulators have been suggested as 

a supportive therapy because they may help restore 

immune balance. These plants contain bioactive 

compounds (phytoconstituents) that influence 

immune signalling pathways and assist in 

regulating the body’s response: 
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a) Controlling Cytokine Levels: During Long 

COVID, levels of pro-inflammatory cytokines 

such as IL-6 and TNF-α are often high. This 

can worsen inflammation and tissue damage. 

Certain medicinal herbs have natural 

compounds that can lower or normalize these 

cytokine levels, preventing the immune 

system from overreacting.[14]  

b) Enhancing Anti-Inflammatory Responses: 

Some herbs can also boost the production of 

anti-inflammatory cytokines like IL-10 while 

dampening harmful pathways. This change 

helps the immune system return to a more 

balanced state, reducing symptoms and aiding 

healing. 

c) Together, these findings suggest that herbal 

immunomodulators may not only calm 

excessive immune activation but also promote 

the type of protective responses needed for 

recovery from Long COVID. 

2. Boosting and Balancing Immune Function 

In Long COVID, the immune system often 

becomes unbalanced. Some immune pathways are 

too active, while others are too weak. This 

imbalance makes it harder for the body to fight 

infections and slows recovery. Herbal 

immunomodulators are particularly helpful 

because they act as adaptogens. They help restore 

balance by fine-tuning both the innate and 

adaptive parts of the immune system. 

a) Innate and Adaptive Immunity: Some 

medicinal herbs can increase the activity of 

macrophages, T-cells, and natural killer (NK) 

cells, which are essential for both innate and 

adaptive responses. By boosting these 

functions, herbal immunomodulators not only 

improve resistance against pathogens but also 

help maintain long-term immune strength. 

b) Phagocytosis and Pathogen Clearance: 

Phytochemicals in herbs can improve 

phagocytic activity. This is the process where 

immune cells engulf and destroy pathogens. 

This leads to more effective removal of 

infectious agents and cellular debris, which 

ultimately reduces the level of lingering 

inflammation. 

3. Antioxidant and Antiviral Properties 

Oxidative stress significantly contributes to the 

ongoing symptoms of Long COVID. When the 

body produces too many reactive oxygen species 

(ROS) and has weak antioxidant defences, it 

results in cellular damage, mitochondrial 

problems, and long-lasting inflammation. This 

oxidative stress makes fatigue and muscle 

weakness worse and might slow down immune 

recovery. 

a) Neutralizing Free Radicals: Herbal 

immunomodulators have many polyphenols, 

flavonoids, and terpenoids that serve as 

natural antioxidants. These compounds 

neutralize free radicals, reduce lipid 

peroxidation, and protect cells from oxidative 

damage. By decreasing oxidative stress, they 

help restore energy metabolism and support 

overall recovery.  

b) Inhibiting Viral Replication: Many herbal 

agents also have direct antiviral effects in 

addition to their antioxidant activity. For 

instance, Glycyrrhiza glabra (Licorice) 

contains glycyrrhizin, a triterpenoid saponin 

that can disrupt viral replication and prevent 

viruses from entering host cells. Liquorice’s 

combined antioxidant and antiviral qualities 

make it a valuable option for managing post-

viral syndromes like Long COVID.[14] 

Supporting Studies:   
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Several studies indicate that herbs with strong 

antioxidant effects can lower oxidative stress 

during viral illnesses. This helps reduce the risk of 

chronic inflammation and tissue damage. [14]  

A systematic review of herbal medicines used for 

COVID-19 patients found that some herbal 

formulations not only eased symptoms but also 

shortened hospital stays and recovery times. This 

indicates their potential as supportive therapy.  

4. Safety and Accessibility 

One of the main factors that influence the 

acceptance of herbal immunomodulators is their 

safety and availability. Unlike many synthetic 

drugs, which often come with a higher risk of side 

effects over time, herbal medicines are usually 

seen as safer when taken with proper medical 

advice. This makes them particularly useful for 

managing chronic conditions like Long COVID, 

where treatment can last for several months.  

a) Affordability and Availability: Herbal 

remedies are often cheaper than standard 

drugs. They are widely available through 

traditional medicine systems, local markets, 

and even as over-the-counter supplements. 

This easy access allows many people, 

especially in low- and middle-income 

countries, to incorporate herbal medicine into 

their daily health routines. 

b) Safety and Long-Term Use: When used 

correctly, many herbal medicines have a 

strong safety record. Their use in traditional 

medical practices for centuries builds a sense 

of cultural trust and acceptance. Patients 

dealing with Long COVID may prefer herbal 

options because they provide supportive care 

with low toxicity, especially compared to 

long-term pharmaceutical treatments. 

5. Herbs Frequently Reported in Literature 

a. Withania somnifera (Ashwagandha): 

Adaptogen with immunomodulatory activity; 

under clinical trial for Long COVID. 

b. Tinospora cordifolia (Giloy): Enhances 

phagocytic activity, widely used in Ayurveda. 

c. Curcuma longa (Turmeric): Curcumin 

shows strong antioxidant and anti-

inflammatory actions. 

d. Zingiber officinale (Ginger): Contains 

gingerols with antioxidant and anti-

inflammatory potential. 

e. Glycyrrhiza glabra (Licorice): Glycyrrhizin 

studied for antiviral activity 

KEY HERBAL IMMUNOMODULATORS IN 

LONG COVID

Sr. 

No. 

Herbs Biological 

Name 

Active 

compounds 

Mechanisms Relevance in 

Long 

COVID: 

Pictures 

1. Ashwagandha Withania 

somnifera 

Withanolides 

(withaferin A, 

withanolide D, 

withanosides). 

Immunomodulato

ry: balances 

Th1/Th2 responses 

and improves 

lymphocyte 

growth. 

Anti-

inflammatory: 

blocks NF-κB and 

pro-inflammatory 

Clinical 

studies show 

improvement

s in fatigue, 

sleep, and 

anxiety, 

addressing 

common 

long COVID 

symptoms.  
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cytokines (IL-6, 

TNF-α)[1]. 

Adaptogenic and 

anxiolytic: 

regulates the 

hypothalamic-

pituitary-adrenal 

(HPA) axis, which 

lowers cortisol. 

2. Guduchi / 

Giloy   

Tinospora 

cordifolia 

Tinosporaside, 

berberine-like 

alkaloids, 

polysaccharides. 

Improves 

macrophage 

absorption of 

pathogens. Reduces 

cytokine storm 

mediators (↓ IL-6, 

↓ TNF-α, ↓ IL-1β). 

Regulates MAPK 

and NF-κB 

signalling 

pathways. 

Helps reduce 

ongoing 

inflammation 

and immune 

dysfunction   

 

  

3. Turmeric  Curcuma 

longa 

Curcumin. Strong blocker of 

NF-κB and TLR-4 

signalling. Acts as 

an antioxidant and 

reduces lung 

fibrosis caused by 

infections. Lowers 

pro-inflammatory 

cytokines 

Improves 

systemic 

inflammation 

and stops 

pulmonary 

fibrosis.  
 

4. Tulsi / Holy 

Basil 

Ocimum 

sanctum 

Eugenol, ursolic 

acid, apigenin, 

rosmarinic acid. 

 

Adaptogenic 

(lowers stress by 

regulating cortisol). 

Antiviral activity 

(computer studies 

suggest interference 

with spike-ACE2 

binding). Functions 

as an antioxidant 

and helps alleviate 

inflammation 

Useful for 

stress, 

anxiety, and 

mild 

respiratory 

symptoms 

 

5. Licorice / 

Mulethi 

Glycyrrhiza 

glabra 

Glycyrrhizin, 

liquiritin, 

flavonoids. 

Immunomodulato

ry: Reduces pro-

inflammatory 

cytokines and 

boosts interferon 

production. 

Protects lung tissue 

from damage 

caused by reactive 

oxygen species 

(ROS). 

 

Helpful for 

respiratory 

inflammation 

and post-

viral lung 

issues 
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6. Brahmi Bacopa 

monnieri 

Bacosides (A & 

B), 

bacopasaponins. 

 

Neuroprotective: 

reduces oxidative 

stress and increases 

brain plasticity. 

Improves memory 

through cholinergic 

modulation and 

antioxidant 

defense. 

Helpful for 

cognitive 

dysfunction, 

brain fog, 

and memory 

loss  

7. Green Tea   

Polyphenols  

Camellia 

sinensis 

Epigallocatechin

-3-gallate 

(EGCG). 

Antiviral (inhibits 

coronavirus 

replication in lab 

tests), antioxidant, 

and lowers pro-

inflammatory 

cytokines. 

May help 

reduce viral 

presence and 

chronic 

inflammation

. 

 

 

8. Ginseng Panax 

ginseng 

Ginsenosides 

(Rg1, Rb1, Re). 

 

Improves energy 

use in 

mitochondria, 

balances Th1/Th2 

immune response, 

and lowers fatigue. 

Clinical data 

supports its 

role in post-

viral fatigue 

syndrome 

 
9. Aloe vera Aloe 

barbadensis 

miller 

Acemannan, 

aloe-emodin, 

aloin. 

Boosts immune 

response with 

polysaccharides, 

acts as an 

antioxidant, and has 

anti-inflammatory 

effects. 

 

Limited 

systemic 

evidence, but 

useful as 

supportive 

care for 

gastrointestin

al symptoms 

and overall 

immune 

health 

 

EVIDENCE FROM RESEARCH / CLINICAL 

TRIALS (selected studies-in vitro→ clinical) 

Sr. 

No. 

Herb Design Intervention Key Findings Relevance to Long 

COVID 

1 Tinospora 

cordifolia  

Pilot clinical 

study 

Ayurvedic add-on 

(Tinospora + Piper 

longum) 

Reduced hospital 

stay and improved 

recovery time in 

COVID-19 patients 

Supports immune 

modulation and 

inflammation reduction 

2 Tinospora 

cordifolia  

Randomized 

open-label 

study 

Tinospora 

cordifolia extract 

Improved clinical 

and molecular 

markers in mild 

COVID-19 patients 

Enhances immune 

response and reduces 

inflammation 

3 Curcuma 

longa  

Triple-blind 

randomized 

clinical trial 

Turmeric and 

ginger 

supplementation 

Reduced 

inflammatory 

Anti-inflammatory 

effects beneficial in 

Long COVID 
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markers in 

COVID-19 patients 

4 Curcuma 

longa  

Review of 

curcumin 

effects 

Curcumin Inhibited virus 

entry and 

replication; 

modulated immune 

response 

Potential therapeutic 

role in Long COVID 

management 

5 Bacopa 

monnieri 

Clinical trial Bacopa monnieri 

supplementation 

Improved 

psychological 

health during 

COVID-19 

May alleviate cognitive 

symptoms in Long 

COVID 

6 Bacopa 

monnieri 

Clinical studies 

review 

Bacopa monnieri 

extract 

Enhanced cognitive 

function and 

reduced anxiety 

and depression 

Supports cognitive 

recovery in Long 

COVID 

7 Aloe vera In vitro study Aloe vera 

compounds 

Inhibited SARS-

CoV-2 main 

protease activity 

Potential antiviral 

activity in Long 

COVID 

8 Aloe vera  Molecular 

docking study 

Aloe vera 

compounds 

Strong binding to 

SARS-CoV-2 NSP-

16; potential 

inhibitor 

May aid in viral 

inhibition in Long 

COVID 

9 Ashwagandha Pilot clinical 

trial 

Ashwagandha and 

Shunthi (Zingiber 

officinale) 

Reduced recovery 

time and improved 

viral clearance in 

mild COVID-19 

Immunomodulatory 

effects beneficial in 

Long COVID 

10 Ashwagandha  Randomized 

double-blind 

placebo-

controlled trial 

Ashwagandha root 

extract (1000 mg 

daily) 

Aims to assess 

efficacy in 

promoting recovery 

from Long COVID 

Potential therapeutic 

option for Long 

COVID 

Comparison table: Herb → Active compound 

→ Mechanism → Long COVID symptom 

targeted 

Herb Active Compound(s) Mechanism Long COVID 

Symptom Targeted 

Withania somnifera 

(Ashwagandha) 

Withanolides Immunomodulatory, anti-

inflammatory, anxiolytic; ↓ NF-κB 

signalling, ↓ cortisol levels 

Fatigue, anxiety, sleep 

disturbances, general 

immune weakness 

Tinospora 

cordifolia (Guduchi 

/ Giloy) 

Tinosporaside, 

berberine-like alkaloids, 

polysaccharides 

Enhances macrophage 

phagocytosis; ↓ IL-6, TNF-α, 

IL-1β; modulates MAPK & NF-κB 

pathways 

Persistent 

inflammation, immune 

dysregulation, fatigue 

Curcuma longa 

(Turmeric) 

Curcumin Inhibits NF-κB and TLR-4 

signalling; antioxidant; antifibrotic; 

↓ ROS and pro-inflammatory 

cytokines 

Pulmonary fibrosis, 

chronic inflammation, 

oxidative stress 
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Ocimum sanctum 

(Tulsi) 

Eugenol, ursolic acid Adaptogenic, antiviral, anti-stress; 

modulates cortisol and immune 

response 

Stress, anxiety, 

immune weakness, 

respiratory issues 

Glycyrrhiza glabra 

(Licorice / Mulethi) 

Glycyrrhizin Antiviral; immunomodulatory; ↓ 

pro-inflammatory cytokines; 

protects respiratory tract 

Respiratory 

inflammation, immune 

dysfunction 

Bacopa monnieri 

(Brahmi) 

Bacosides Neuroprotective; antioxidant; 

cholinergic modulation 

Brain fog, memory 

loss, cognitive 

dysfunction 

Green tea 

(Camellia sinensis) 

EGCG 

(Epigallocatechin 

gallate) 

Antioxidant; antiviral; modulates 

immune signalling 

Oxidative stress, 

persistent 

inflammation 

Panax ginseng 

(Ginseng) 

Ginsenosides Immunomodulatory; anti-fatigue; 

antioxidant 

Fatigue, immune 

weakness 

Aloe vera Acemannan, 

polysaccharides 

Immunostimulatory; antiviral; anti-

inflammatory 

Immune weakness, 

mucosal inflammation 

FUTURE PROSPECTS AND CHALLENGES 

IN LONG COVID MANAGEMENT 

1. Need for More Clinical Trials on Long 

COVID Patients 

Many studies have looked at treatments for Long 

COVID, but there is still a big gap in high-quality, 

large clinical trials. A study by Kim et al. (2024) 

showed that it is possible to run a trial using three 

herbal medicines to treat symptoms like fatigue 

and cognitive issues. However, the study stressed 

the need for larger trials to confirm these findings 

and create standard treatment protocols. 

2. Standardization of Herbal Extracts 

The effectiveness of herbal treatments often 

suffers due to the lack of standardization in their 

preparation. Sachan et al. (2016) pointed out that 

standardizing herbal products based on active 

ingredients is vital for ensuring consistency and 

effectiveness across different batches. This 

standardization is important for gaining clinical 

acceptance of herbal medicines. It helps ensure 

that the treatments are reliable and safe. 

3. Possibility of Polyherbal Formulations and 

Ayurvedic Rasayana for Long COVID 

Ayurvedic Rasayana therapies are known for their 

healing and immune-boosting benefits. They show 

promise in dealing with post-COVID issues. A 

detailed review by Ali et al. (2022) examined 

several Ayurvedic Rasayana formulations, such as 

Swasari Ras, Tulsi Ghanvati, and Anu Taila, 

which have proven effective for treating post-

COVID symptoms. These formulations aim to 

improve immunity and restore balance in the body, 

addressing various health problems linked to Long 

COVID.  

CONCLUSION 

Long COVID is an increasing health problem 

worldwide. It includes ongoing symptoms such as 

fatigue, difficulty thinking, breathing issues, and 

mental distress. These symptoms can persist for 

months after the initial infection. The condition is 

complicated, involving issues with the immune 

system, ongoing inflammation, oxidative stress, 

blood vessel problems, and brain inflammation. 

This situation emphasizes the urgent need for 

effective treatments. Currently, healthcare mainly 

focuses on managing symptoms, and there are few 

standardized treatment options available. This gap 

in care for Long COVID is significant. Herbal 

immune boosters have emerged as potential 
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supplementary treatments since they can target 

several issues. Plant compounds like withanolides 

(from Withania somnifera), tinosporaside (from 

Tinospora cordifolia), curcumin (from Curcuma 

longa), eugenol and ursolic acid (from Ocimum 

sanctum), glycyrrhizin (from Glycyrrhiza glabra), 

bacosides (from Bacopa monnieri), and EGCG 

(from green tea) have shown benefits such as 

antioxidant, anti-inflammatory, antiviral 

properties, stress relief, and brain protection. 

These effects address the primary issues related to 

Long COVID, including fatigue, inflammation, 

immune system imbalance, breathing difficulties, 

and cognitive challenges.While there is some 

promising early research and a few small clinical 

studies, strong evidence from large, well-

conducted trials is still needed. It's crucial to 

standardize herbal extracts and assess 

combinations of herbs or Ayurvedic Rasayana 

treatments to guarantee consistent effectiveness 

and safety. With more research and validation, 

herbal immune boosters could offer a sustainable, 

affordable, and holistic approach to managing 

Long COVID. This could provide hope for better 

recovery and improved quality of life for millions 

globally. 
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