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Foreword 

Foreword by Editor 

Dr. Preet Pal Singh Bhinder 1* 

Welcome to the inaugural edition of the Annals of Innovation in Medicine! It is with 
great pleasure and enthusiasm that I introduce this landmark publication, which marks the 
beginning of a remarkable journey towards advancing healthcare through research and dis-
covery. 

The creation of this journal has been driven by a shared vision among a diverse group 
of esteemed professionals who recognize the paramount importance of fostering innovation 
and collaboration in the field of medicine. Our mission is clear: to provide a platform for 
groundbreaking research, to encourage interdisciplinary dialogue, and to inspire transforma-
tive change that benefits patients and healthcare systems worldwide. 

In today's rapidly evolving healthcare landscape, innovation is not just a buzzword; it is 
an imperative. We are witnessing extraordinary advancements in technology, diagnostic tech-
niques, therapeutic interventions, and healthcare delivery models. The potential for improving 
patient outcomes and transforming the way we practice medicine has never been greater. It 
is our duty as researchers, clinicians, and healthcare professionals to embrace this era of in-
novation and push the boundaries of medical knowledge. 

The Annals of Innovation in Medicine is dedicated to showcasing the cutting-edge work 
that is shaping the future of healthcare. We welcome submissions from all corners of the 
medical community, be it original research articles, systematic reviews, case reports, or 
thought-provoking perspectives. By providing a platform for the dissemination of knowledge 
and ideas, we aim to catalyze collaboration, inspire creativity, and foster meaningful change. 

As the Editor of this esteemed journal, I am committed to maintaining the highest stand-
ards of scientific integrity, editorial excellence, and transparency. Each article published in the 
Annals of Innovation in Medicine will undergo a rigorous peer-review process to ensure that 
only the most impactful and reliable research finds its way into our pages. We strive to provide 
our readers with thoughtfully curated content that informs, challenges, and inspires. 

I would like to express my sincere gratitude to the dedicated reviewers, esteemed edito-
rial board members, and the entire team who have worked tirelessly to bring this vision to 
life. Without their expertise, passion, and commitment, this journal would not have been 
possible. I also extend my appreciation to the authors who have entrusted us with their inno-
vative research. Your contributions are invaluable, and we are honored to have the oppor-
tunity to showcase your work. 

I invite all readers, authors, and reviewers to join us on this exciting journey as we ex-
plore the frontiers of medical innovation. Together, let us push the boundaries of knowledge, 
revolutionize patient care, and shape the future of medicine. 

 

Warm regards, 

Dr. Preet Pal Singh Bhinder 

Editor, Annals of Innovation in Medicine 
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Abstract: The COVID-19 pandemic caused by the SARS-CoV-2 virus has emerged as one of the most 
significant health crises of the 21st century, with a devastating impact on global health. Understanding 
the disease pathogenesis and finding effective treatment strategies are crucial to mitigate its mortality 
rate. COVID-19 exhibits a biphasic illness, characterized by a viral response phase followed by a hy-
perinflammatory response phase, also known as the cytokine storm. This cytokine storm, rather than 
direct viral activity, has been identified as the major contributor to the high mortality associated with 
severe cases. 

In this article, we explore the effectiveness of corticosteroids in managing the cytokine storm and 
reducing mortality in COVID-19. Corticosteroids have been extensively studied for their immunosup-
pressive properties and have shown potential in suppressing the hyperinflammatory response associ-
ated with the disease. The RECOVERY trial, a large-scale multicenter clinical trial conducted in the 
UK, demonstrated a significant reduction in mortality with the use of corticosteroids, particularly in 
critically ill patients requiring invasive mechanical ventilation. 

However, the timing of corticosteroid therapy initiation is crucial, as early administration or use in 
milder cases may not yield the same benefits and could potentially increase mortality. Current evidence 
suggests that corticosteroids should be reserved for hospitalized patients with severe COVID-19, spe-
cifically those requiring oxygen therapy or invasive mechanical ventilation. In contrast, corticosteroid 
therapy has shown limited or even detrimental effects in non-severe cases. 

Keywords: COVID-19, cytokine storm, corticosteroids, mortality, disease pathogenesis, RECOVERY 
trial. 

 

Introduction 
The pandemic caused by the SARS-COV-2 virus was first identified in December 2019. 

Covid-19 causes illness that is unlike other respiratory infections. Covid-19 pandemic has 
come as a surprise. It is the most significant pandemic of the 21st century. In fact, only the 
Spanish flu pandemic almost a century ago can be compared with it. Moreover, it is worth 
understanding that this pandemic has cost more than 5 million lives till now, despite such 
progress in medicine during the last century or so. Numbers or mortality are only going to 
increase as the pandemic is showing no sign to decline.  

As the disease has a considerably high mortality rate, especially in older adults, research-
ers are looking for ways to manage it more effectively. Studies show that adding 
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corticosteroids to disease treatment may help reduce mortality. However, how corticosteroids 
work and understanding their efficacy requires some understanding of the disease pathogen-
esis. 

Covid-19 disease pattern 
In most individuals, it would perhaps cause some mild illness resembling influenza. 

Thus, it would cause fever, body aches, cough, headaches, changes in taste and smell. How-
ever, in a small number of cases, it would cause pneumonia, further complicated by the hy-
perinflammatory response and multiorgan failure1. 

Based on the pathogenesis and cells affected, covid-19 can be divided into three phases2: 

1. Stage 1 - is an asymptomatic stage, when the virus attaches to the nasal cavity 
lining and replicates. This stage continues for 1-2 days.  

2. Stage 2 – is when the virus starts invading the upper respiratory tract. This stage 
continues for the next few days. In about 80% of people, the virus will be eliminated at this 
stage. Such people only develop a mild illness. 

3. Stage 3 – Unfortunately, about 20% of people will progress to the third stage, 
when the disease starts infiltrating pulmonary cells, causing severe illness. It infects the alve-
olar cells, causing severe damage. It has an overall mortality rate of about 2%, though it is 
much higher in older adults2. 

Covid-19 causes a biphasic illness. An increasing viral load causes the first illness, and 
the second phase is caused by an increased inflammatory response to the virus. This second 
phase of illness occurs in some patients only. This second phase of hyperinflammatory re-
sponse is also called a cytokine storm. In covid-19, it appears that greater mortality is due to 
immune dysregulation rather than direct damage caused by the virus. Since more severe illness 
occurs in the second stage, causing hospitalization, ARDS (acute respiratory distress syn-
drome), most fatal outcomes happen in this phase. Since, in this stage, viral load is low, tar-
geting the virus with antivirals has limited benefit. Thus, the target of therapy in severely ill 
patients should be in managing hyperinflammatory response/cytokine storm and its ill ef-
fects1. 

 

 

Figure 1 Biphasic response to covid-191 
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Calming the cytokine storm 
Hyperinflammatory response or dysregulated immune response or cytokine storm as 

now most like to call is a phenomenon known since long. This phenomenon is associated 
with high mortality related to sepsis, plaque, and other conditions. Researchers think that even 
the high mortality rate of the 1918-1919 influenza pandemic was associated with this cytokine 
storm. However, now researchers understand that cytokine storms in response to various 
infections differ. Thus, its early biomarkers vary, and hence therapeutic approach that worked 
for cytokine storms caused by other illnesses may not essentially work in covid-193. 

Cytokine is an umbrella term used to describe a severe illness that causes immune dysreg-
ulation, high levels of cytokines, systemic inflammation, and multiorgan dysfunction. Its onset 
may differ and depend on the initial treatment given to patients. However, it has similar signs 
in later stages like high fever, fatigue, headaches, rashes, diarrhea, joint pains, muscular pains, 
and neuropsychiatric changes. The disease can progress swiftly, causing coagulopathy, hem-
orrhages, hypoxia, dyspnea, hypotension, severe changes in hemodynamics, vasodilatory 
shock, and death3.  

In cytokine storm, related to covid -19, laboratory findings show an increase in non-
specific markers of inflammation like C-reactive protein, abnormalities in blood count, leu-
kopenia, anemia, thrombocytopenia. Among cytokines, IL-6, IL-10, interferon-gamma are 
elevated in the early phase. Highly elevated IL-6 is especially characteristic of the cytokine 
storm in covid-19. In addition, indicators of coagulopathy like elevated D-dimer value plays 
a vital role in disease prognosis3,4. 

Since cytokine storm and not damage due to direct viral activity is related to high mor-
tality in the disease, thus the need to calm this cytokine storm. Studies show that using an 
antiviral drug like remdesivir may help reduce hospital stay, but managing cytokine storm is 
essential to reduce mortality. There are two approaches to calming this cytokine storm. The 
first is to use monoclonal antibodies targeting IL-6 or IL-1β. Another approach is of using 
corticosteroids. Corticosteroids have some distinct benefits, like they are widely available and 
are not expensive. Hence, a need to understand their role and efficacy in the condition4. 

Effectiveness of corticosteroids in the treatment of covid-19 
The recommendation for using corticosteroids for suppressing cytokine storms to re-

duce mortality comes from the large-scale multicenter clinical trial RECOVERY done in the 
UK. This has led various guidelines to include the use of corticosteroids in severely ill pa-
tients5,6. 

WHO has two recommendations regarding the use of corticosteroids in covid-195.  

Recommendation 1: WHO strongly recommends using corticosteroid (i.e., dexame-
thasone, prednisolone, hydrocortisone) in critically ill patients.  

Recommendation 2: WHO advises against the use of corticosteroids in non-severe cases 
of covid-19. 

This recommendation to use corticosteroids is built upon clinical experience accumu-
lated over the decades. There has been extensive research regarding the role of corticosteroids 
in managing septic shock. Early studies showed that low-dose corticosteroid therapy might 
help reduce mortality7. 

Although corticosteroids appear to help, they only help when therapy is initiated at the 
right moment. Moreover, some early studies regarding the use of corticosteroids in covid-19 
failed to show much benefit. Thus CAPE COVID trial in 149 patients did not show the 
benefit of corticosteroid therapy7. 
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However, the following and much larger clinical trial, REMAP in 903 patients, demon-
strated considerable benefit and reduction in mortality by as much as 26%. Another trial, 
CoDEX, with 299 patients deployed early use of corticosteroids. It found that although cor-
ticosteroids increased ventilator-free days, but early use of corticosteroids had no impact on 
28-day mortality. These and similar other clinical trials provided some initial information and 
direction for more extensive clinical trials like the RECOVERY7. 

RECOVERY trial and its success is the basis of recommending corticosteroids in severe 
covid-19 patients. It remains the largest of its kind of clinical study. It was a multicenter, open-
label adaptive trial done in the UK. It has a sample size of 6425. Out of them, 2104 got 
dexamethasone along with standard care, and 4321 just got standard care. The mean age of 
patients was 66 years. The duration of intervention or corticosteroid therapy in the trial was 
10 days6.  

The key findings of the RECOVERY trial regarding the effectiveness of corticosteroids 
in covid-19 were6: 

• The mortality rate was 25.7% in the standard care group and 22.9% in dexame-
thasone and standard care. Thus, it is a statistically significant benefit. 

• However, effectiveness was highest in those requiring invasive mechanical venti-
lation (IMV), with mortality of 29.3% in the dexamethasone group and 41.4% in the non-
dexamethasone group. Thus, it clearly shows massive benefits in such a category. 

• Benefits were lower in those who needed oxygen but not IMV. There was 23.3% 
mortality in the dexamethasone group in this category against 26.2% in the non-dexame-
thasone group. 

• However, there was no survival benefit in less severe cases, and on the contrary, 
dexamethasone increased mortality. Thus, in those not requiring oxygen, the mortality rate in 
the dexamethasone group was 17.8% and 14% in the standard care arm. 

RECOVERY trial demonstrated that only hospitalized and severely ill patients benefit 
from corticosteroids. Further, it shows that the timing of initiation of corticosteroid therapy 
is vital. Thus, therapy started early like those not on IMV had minimal benefit. However, 
there was a massive benefit in those on IMV. Further, there is no role for corticosteroids in 
less severely ill patients, and on the contrary, corticosteroid therapy may increase the mortality 
rate. 

Further, there have been trials regarding the use of inhaled corticosteroids. Inhaled cor-
ticosteroids may reduce airway inflammation, reduce pulmonary obstruction, and also appear 
to impair covid-19 replication. However, the results of inhaled corticosteroids like 
Budesonide had contradictory results. Thus, there is neither evidence in its favor or against 
such a use6.  

It is worth noticing that further meta-analysis of clinical trials confirms that corticoster-
oids only help in severe cases in those requiring oxygen therapy. However, in less severe cases, 
they prolong viral clearance, hospital stay and increase mortality8. 

Future direction for identifying the role of corticosteroids in 
covid-19 

The covid-19 pandemic is still ongoing, and lots have to be understood about its patho-
genesis. Further, it also has many delayed complications. Thus, a delayed multisystem inflam-
matory syndrome of adults (MIS-A) and children (MIS-C) still remains poorly understood. 
Although, it is causing significant mortality. In this syndrome, the viral activity does not ap-
pear to play any role. It is just another immune dysregulation syndrome. Therefore, 
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researchers are studying the role of IL-6 inhibitors like tocilizumab and corticosteroids in 
such a group. 

Conclusion 
There is no doubt that corticosteroid therapy may significantly reduce covid-19 associ-

ated mortality. However, the timings of initiation of such therapy are critical. Therapy initiated 
too early or in less severe cases may do more harm than good. It appears most beneficial in 
those with a severe condition, like those requiring invasive mechanical ventilation (IMV). 
Further, studies seem to show that this approach is also effective in severely ill pediatric pa-
tients. However, there are some limitations to present understanding, like inadequate data 
regarding the efficacy of corticosteroids in patients older than 80 years of age. Similarly, data 
is limited from the pediatric population. Further, guidelines remain unclear regarding the use 
of corticosteroids in the delayed multisystem inflammatory syndrome of children and adults. 
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Abstract: Pain is a common symptom in various health conditions and can significantly impact a per-
son's quality of life if not managed properly. Although non-steroidal anti-inflammatory drugs 
(NSAIDs) like ibuprofen are widely used for mild to moderate pain, they may not suffice for moderate 
to severe pain requiring combination therapy. In such cases, synthetic drugs like Tramadol and Tapen-
tadol offer effective pain relief with improved safety profiles. This article aims to compare the phar-
macokinetics, pharmacodynamics, and safety profiles of Tapentadol and Tramadol. 

Tapentadol, a direct-acting synthetic opioid, demonstrates a reliable mode of action as it starts working 
upon reaching the bloodstream. In contrast, Tramadol requires metabolic conversion into active me-
tabolites, resulting in a delayed onset of action. Furthermore, Tramadol's effectiveness is dependent on 
the presence of the CYP2D6 enzyme, with approximately 6% of Caucasians being deficient in this 
enzyme. Dosage adjustments may be required for individuals with impaired liver or kidney function. 

Both Tapentadol and Tramadol primarily affect mu-opioid receptors (MOR), providing potent pain 
relief. However, Tramadol also inhibits the reuptake of noradrenaline and serotonin, while Tapentadol 
lacks an effect on serotonin. Tapentadol exhibits a higher affinity for MOR receptors, making it a more 
potent central acting painkiller compared to Tramadol. Nevertheless, Tapentadol's increased opioid 
activity increases the likelihood of mild and transient opioid-like side effects, such as drowsiness, con-
stipation, and respiratory depression. 

In terms of toxicology, both Tapentadol and Tramadol offer a safer alternative to morphine with re-
duced side effects. Tapentadol's greater opioid activity translates into a higher potential for opioid-
related side effects, whereas Tramadol's serotonergic activity is associated with a higher incidence of 
vomiting and nausea. The absence of significant effects on CYP450 enzymes distinguishes Tapentadol 
from Tramadol, reducing the likelihood of drug interactions. 

Overall, Tapentadol demonstrates several advantages over Tramadol, including faster onset of action, 
greater pain relief, and fewer side effects related to serotonergic activity. However, it is essential to 
consider that Tapentadol, although more effective, carries a higher probability of side effects associated 
with its increased opioid activity. Clinicians should carefully evaluate individual patient characteristics 
and requirements when selecting between these two medications for pain management. 

Keywords: pain management, Tapentadol, Tramadol, opioids, pharmacokinetics, pharmacodynamics, 
safety profile. 
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Introduction 
Pain is the primary symptom in a range of health conditions. Poorly managed acute or 

chronic pain may negatively influence numerous aspects of a person's life. However, manag-
ing pain adequately remains a challenge in many conditions1. 

For mild to moderate pains, NSAIDs (non-steroidal anti-inflammatory drugs) remain 
the mainstay of treatment. NSAIDs like ibuprofen have some distinct benefits like they are 
readily available. In addition, they do not cause dependence. However, they might often fail 
in moderate to severe pain requiring combination drug therapy2. 

In moderate to severe pain, synthetic drugs like Tramadol and Tapentadol may provide 
excellent relief. These are synthetic analogues of morphine with a considerably improved 
safety profile. It means that they can be readily prescribed for various painful conditions, 
infrequently cause side effects, and rarely cause any dependence. 

However, it is worth knowing that sometimes these medications may work better when 
combined with NSAIDs. It is because, unlike NSAIDs, they do not have anti-inflammatory 
properties. These drugs are primarily painkillers. 

Although Tapentadol and Tramadol share many traits, with quite a similar mode of ac-
tion, they differ considerably in pharmacokinetics (how the body processes drugs) and phar-
macodynamics (mechanism of action). 

Tapentadol vs Tramadol – Pharmacokinetics 
Although they may have similar effective dosages in many conditions, and both are com-

monly available as 50 mg tablets. Still, there are many differences between the two. 

First and foremost, tramadol works mainly through active metabolites, and tapentadol 
is directly active. It means that tapentadol starts working as soon as it reaches the bloodstream, 
with a reliable mode of action. However, tramadol is first metabolized into active metabolites, 
with different modes of action. These metabolites of tramadol are more potent than the par-
ent molecule. Since tramadol needs to be metabolized, it generally has a delayed onset of 
action and less reliable effect in some individuals3. 

The second significant difference between the two is that tramadol is dependent on the 
enzyme CYP2D6 for conversion into active metabolites. Its two major active metabolites are 
(+) and (-) enantiomers. These two enantiomers have a different modes of action4. In prac-
tice, it means that those deficient in these enzymes may not get sufficient benefit from the 
drug. Studies show that about 6% of Caucasians may be deficient in this enzyme5. 

Both drugs are effective from 50 mg onwards. However, unlike Tapentadol, Tramadol 
may need a loading dosage (starting dose) of 100 mg, followed by 50 mg every 6 hours, or as 
required. These differences are mainly due to differences between the two in pharmacokinet-
ics5,6. 

Ultimately, both the drugs are metabolized in the liver, and their inactive metabolites are 
excreted via kidneys. Generally, mild to moderate kidney or liver disease does not affect their 
metabolism. However, those living with severe kidney or liver disease may need dosage cor-
rection. 

Tapentadol vs Tramadol – Pharmacodynamics 
Both these medications share numerous traits with morphine. However, these drugs 

were created as effective and yet much safer analogues of morphine. Although both the drugs 
work by influencing opioid receptors (especially mu-opioid receptors or MOR), there is a 
difference3. Activation of MOR receptors results in the potent painkilling effect of opioids. 



 
Annals of Innovation in Medicine (AIM) ISSN: 

XXXX  

 

 

AIM Vol.1 Issue 1  https://journals.eikipub.com/index.php/AIM-Medicine/index  9 

Tramadol 
It is a MOR activator and powerful Noradrenaline (NA) and 5HT (serotonin) reuptake 

inhibition. As it is metabolized to (+) and (-) enantiomers, it is worth knowing that its (+) 
enantiomer has more potent action on MOR receptors, causing higher pain relief. Unfortu-
nately, it also means that tramadol has poor efficacy in those deficient in CYP2D6 enzyme, 
which may be close to 6% of the European population7.  

Studies show that most of its actions are due to its effects on MOR receptors and inhi-
bition of NA uptake, with 5HT inhibition playing a minor role7. 

Tapentadol 
Quite like tramadol, it affects MOR receptors and inhibits NA receptors. However, un-

like tramadol, it does not influence 5HT. Moreover, tapentadol is not a prodrug. Thus, it 
starts acting soon after absorption by the body. It is not dependent on liver enzymes for 
conversion to active forms8.  

As tapentadol's affinity to MOR receptors differs from tramadol, further lack of action 
on 5HT means it differs in efficacy and safety.  

Studies show that tapentadol has a more significant influence on MOR (that is, opioid) 
receptors than NA inhibition. Therefore, it appears to be a more potent central acting pain 
killer than tramadol. Some experts think it is 2-3 times more potent than tramadol, though it 
is less potent and safer than morphine9. 

Tapentadol vs Tramadol – toxicology 
Both Tapentadol and Tramadol were created as a safer alternative to morphine. Mor-

phine is more potent than both these drugs, but it causes numerous side effects characteristic 
of opioids like dry mouth, constipation, vomiting, nausea, sedation, respiratory depression, 
addiction10. Tapentadol and tramadol are much safer alternatives. 

Tapentadol is much more potent than tramadol. It is because it has a greater influence 
on opioid receptors than tramadol. However, it also means greater chances of opioid-like side 
effects (but much milder and transient) like drowsiness, constipation, respiratory depression. 
But it also means that tapentadol has fewer chances of side effects associated with the sero-
tonergic activity of tramadol like vomiting and nausea9,11. 

How does tapentadol compare to tramadol? 
To conclude, it appears that tapentadol has the edge over tramadol. It is more effective 

in many ways12. 

Feature Tapentadol Tramadol Advantage 

Opioid activity Higher opioid activity Moderate action Greater painkilling effect 

Other actions NA reuptake inhibition, 
no action on 5HT 

NA and 5HT 
reuptake inhibitor 

Fewer side effects related to ser-
otonergic activity 

Role of metabolites Active drug Mainly prodrug Faster onset and reliable effect 
of tapentadol 

Onset of action 32 min Within 60 min Faster action 

Drug interactions No effect on CYP450 
enzymes 

Metabolized by 
CYP450 enzymes 

Greater chances of tramadol's 
interaction with other drugs 
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Variation of action Not dependent on CYP 
pathway 

Dependent of activity 
of CYP pathway 

Less effective in individuals 
who are genetically deficient in 

these enzymes 

 

Table 1 Adapted from;  Singh DR, Nag K, Shetti AN, Krishnaveni N. Tapentadol hydrochloride: 
A novel analgesic. Saudi J Anaesth. 2013;7(3):322-326. doi:10.4103/1658-354X.115319) 

As is evident from Table 1 that, tapentadol is better than tramadol in some ways. None-
theless, it is worth noticing that tapentadol, though more effective than tramadol, is not es-
sentially safer as it is more probable to cause side effects related to its higher opioid activity. 

Conclusion 
In conclusion, the comparative analysis between Tapentadol and Tramadol reveals dis-

tinct differences in their pharmacokinetics, pharmacodynamics, and safety profiles. Tapen-
tadol emerges as a more effective painkiller, offering faster onset of action and greater affinity 
for mu-opioid receptors. Its unique properties make it a valuable option for moderate to 
severe pain management. However, it is important to note that Tapentadol's increased opioid 
activity also poses a higher risk of opioid-related side effects. Clinicians must carefully con-
sider individual patient characteristics and balance the benefits and risks when selecting be-
tween these medications. Further research and clinical studies are warranted to gain a deeper 
understanding of their optimal use in specific patient populations. 
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Abstract: Adaptogenic plants have been recognized for their ability to enhance the body's capacity to 
adapt and withstand various stressors. This article explores the concept of adaptogens and their role in 
promoting resilience, tolerance, and adaptation to stress. Plant adaptogens are preferred over synthetic 
alternatives due to their safety, ability to normalize body functions, and the complex combination of 
compounds they contain. These natural extracts work synergistically to provide health benefits, unlike 
isolated compounds. Adaptogens act on multiple levels, modulating immunity, endocrine function, 
neurotransmitters, and signaling pathways. They help maintain homeostasis and can be used to prevent 
and manage health disorders resulting from imbalances in the body. The modern lifestyle's increasing 
prevalence of lifestyle disorders necessitates the consideration of adaptogenic food supplements. These 
supplements can prevent chronic diseases, improve quality of life, and counteract the declining ability 
of the body to combat stress. Taking adaptogens in the form of gummies offers distinct advantages, 
including convenience, compliance, and higher bioavailability. Gummies bypass the liver's first-pass 
metabolism, ensuring the efficient absorption of active ingredients. As adaptogens are often used long-
term, gummies provide a suitable and enjoyable means of incorporating these beneficial plant extracts 
into daily routines. Choosing high-quality brands is essential for optimal results. 

Keywords: adaptogenic plants, food supplement, resilience, stress management, gummies. 

 

Introduction 
“It is not the strongest of the species that survives, nor the most intelligent that survives. It is the one that 

is most adaptable to change.” – Charles Darwin. 

Darwin rightly noticed that living beings must be adaptable to survive for a long time. 
Unlike other mammals, humans are intelligent beings. Thus, they can find various ways to 
adapt and boost their body’s capacity to adapt to various stressors. 

Humans have long known that certain plants are exceptionally good at boosting the 
body’s ability to adapt, like Rhodiola, Ginseng, and many more. By the mid of the 20th-cen-
tury, the researcher started to develop the concept of adaptogens and study various herbs in 
clinical studies.1 

Adaptogens are herbs that increase the body’s ability to adapt, resilience, tolerance, and 
adaptation to stress. Adaptogens are essentially natural extracts derived from plants. How-
ever, adaptogens can also be synthetically produced. Synthetic adaptogens are called actopro-
tectors.2 For example, vitamins these days can be synthetically produced, and many vitamins 
boost the body’s ability to fight stress and adapt. 

Why use plant adaptogens? 
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There are many reasons to prefer plant adaptogens. They are safe and help the body 
fight stress without increasing energy requirements. It is also vital to understand that adap-
togens normalize various body functions. It means that they can fine-tune different body 
responses. Hence, they can increase or decrease various metabolic processes.1 That is why 
adaptogen may help reduce blood pressure but even increase it if needed. In addition, these 
substances can boost immunity and still help suppress hypersensitivity or fight allergies. 

The reason to use plant adaptogens is simple; science cannot create substances as potent 
as natural adaptogens. Natural adaptogens are quite complex. They contain tens or even hun-
dreds of compounds that act in synergy with each other. Thus, they contain antioxidants, 
terpenes, stilbenes, lignans, and more.3 

Natural extracts like Rhodiola or Ginseng are a cocktail of numerous organic com-
pounds. Science still does not know how this cocktail of natural compounds works. Isolated 
organic compounds from these plants or herbs do not provide much health benefit. To work 
as an adaptogen, various organic compounds must work in synergy and be present in specific 
proportions. In what proportions different compounds must be present to act as an adap-
togen is nature’s best-kept secret. 

Adaptogens act on various levels. For example, they might modulate immunity, alter 
endocrinal function, and may influence the working of neurotransmitters. They might also 
modulate signaling pathways between the cells in a way that no known synthetic compound 
can do.1 

Adaptogens are suitable for regular use. They help maintain homeostasis. That is, they 
help maintain the body in a steady state even during periods of extreme stress and illness. So, 
they may be used for preventing ailments. But they are also helpful in managing health disor-
ders, as they essentially occur due to specific imbalances in the body. 

Modern lifestyle and the importance of adaptogens 
There is a firm scientific reason why everyone must consider taking food supplements 

containing adaptogens. It is because the human lifestyle has significantly changed in the last 
century. It means that now people are more likely to die of lifestyle disorders than infections. 

Not only that, lifestyle disorders cause significant disability. In addition, these disorders 
cause a significant decline in quality of life. For example, joint diseases may not kill an indi-
vidual. Still, they cause much distress, years of disability, and a significant decline in quality of 
life (QoL). 

These days people are more likely to die due to heart disease, stroke, diabetes, Alz-
heimer’s, liver and kidney disease, cancer, and so on.4 As per WHO, 74% of all deaths occur 
due to non-communicable/non-infectious diseases.5 Many of these can be prevented through 
lifestyle interventions and supplements. 

Adaptogens are not just for preventing untimely death or prolonging life. They also help 
you stay active for longer and enhance your quality of life. These days most adults are living 
with one or another chronic health issue. Thus, for example, one in four (about 25%) of 
adults are living with joint pain6, about 30% live with depression, anxiety, and stress disorder7, 
and 11%-40% of adults are living with chronic pain at any given time8.  

There is something common between all these health issues. These health conditions 
occur or are made worse by the body’s declining ability to fight stress and adapt. They are 
caused by significant oxidative stress, high level of stress hormones, chronic inflammation, 
and changes in metabolic activity.  
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Adaptogens can help fine-tune various body functions and thus help prevent these dis-
orders. They can not only help prevent these health issues but also manage these problems. 
Adaptogens can also exert anti-aging effects, prevent mitochondrial dysfunction, reduce fa-
tigue, and help you feel energized.  

Taking adaptogens as gummies have some distinct benefits 
Food supplements come in many shapes and forms. However, among various forms, 

gummies are perhaps the best way to take natural supplements. 

One of the most common complaints about health supplements is that many people fail 
to experience adequate benefits. There are multiple reasons for it, like lack of compliance and 
poor bioavailability. Hence, gummies try to overcome these deficiencies. 

Below are some of the distinct benefits of using gummies: 

Convenience and Compliance: These concepts are interrelated. If a supplement is not 
convenient to take, one is less likely to take it regularly. Health supplements must be taken 
regularly to experience their health benefits. Gummies are easy to carry; they can be taken 
without water; not only that, they have an amazing flavor. Hence, gummies are equally good 
for children and busy adults. They are even good for adults who find it difficult to swallow 
pills. Higher compliance always translates into better health effects.9 

Higher bioavailability: It is perhaps an even more important reason to use gummies. 
Natural extracts have one significant issue – they have low bioavailability when ingested. 
However, low bioavailability is not only due to poor absorption of natural ingredients but 
also due to the so-called first-pass metabolism. It means that many natural compounds never 
reach the bloodstream as the liver neutralizes them after absorption.9 

Gummies can overcome all these hurdles as they are chewed and broken in the mouth. 
Their active ingredients are quickly absorbed via the tongue, reaching the bloodstream by 
bypassing the liver. Whatever is left is ingested and absorbed via the intestine like other health 
supplements. 

Gummies are the perfect way to take adaptogens, considering that adaptogens must be 
used for a long. Food supplements containing adaptogenic plants or extracts are made in such 
a way that they are suitable for regular use for years. Of course, not all gummies are created 
equal, and thus it is vital to choose high-quality brands. 

Conclusion 
In conclusion, adaptogenic plants within food supplements offer a natural and effective 

way to enhance the body's resilience and ability to adapt to stress. These plant extracts, such 
as Rhodiola and Ginseng, contain a complex combination of compounds that work synergis-
tically to normalize various body functions. Unlike synthetic alternatives, natural adaptogens 
are safe and can fine-tune metabolic processes without increasing energy requirements. In 
today's modern lifestyle, where lifestyle disorders are prevalent, incorporating adaptogens into 
daily routines becomes crucial for preventing and managing chronic diseases. Gummies, as a 
convenient and compliant form of supplementation, offer higher bioavailability, ensuring the 
efficient absorption of active ingredients. By harnessing the power of adaptogenic plants and 
utilizing gummies as a delivery method, individuals can optimize their health, improve their 
quality of life, and better adapt to the challenges of the modern world. 
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Abstract: Irritable bowel syndrome (IBS) is a complex functional gastrointestinal disorder with limited 
success in pharmacological therapy. The functional medicine approach aims to identify the root causes 
and personalize diagnosis and treatment. IBS is a chronic disorder characterized by abdominal pain, 
altered bowel movements, and other gastrointestinal symptoms. Diagnosing the condition remains 
challenging due to the lack of specific biomarkers or tests, resulting in frequent misdiagnosis.  

The pathogenesis of IBS involves factors such as altered gastrointestinal motility, visceral hypersensi-
tivity, intestinal barrier disorder, stress, dietary factors, small intestinal bacterial overgrowth (SIBO), 
changes in intestinal flora, low-grade mucosal inflammation, and genetic predisposition. The biopsy-
chosocial model highlights the interaction between physiological and psychological factors. 

The management of IBS involves a multidimensional approach tailored to each patient. Pharmacolog-
ical therapy aims to alleviate symptoms but does not cure the condition. Non-pharmacological thera-
pies, including dietary interventions, probiotic therapy, mind therapies, exercise, and complementary 
therapies, play a crucial role in IBS management. 

Keywords: irritable bowel syndrome, functional medicine, pathogenesis, pharmacological therapy, 
non-pharmacological therapy. 

 

Introduction 
Irritable bowel syndrome (IBS) is a functional gastrointestinal disorder caused by multi-

ple factors1. The disease has poorly understood etiology and pathology; thus, there is a limited 
success of pharmacological therapy. Functional medicine looks at the conditions more 
broadly (in social, family, psychological, and other contexts) trying to identify the root causes, 
have an individual approach to diagnosis and treatment. It mixes drug therapy with comple-
mentary or alternative therapies for better clinical outcomes2,3. This report summarizes the 
latest scientific evidence in epidemiology, etiology, pathogenesis, and treatment of the condi-
tion with a particular focus on the functional medicine approach. 

Understanding IBS and its prevalence 
IBS is a chronic functional gastrointestinal disorder. Although bowel symptoms pre-

dominate, other symptoms like anxiety, changes in the working of different organs may also 
be present. Diagnosing the condition remains a challenge due to difficulties in identifying the 
organic changes in the body and the lack of specific biomarkers or tests. It remains a com-
monly misdiagnosed condition1,4. 
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IBS is a condition characterized by bowel discomfort, abdominal pain, altered bowel 
movement. It may be characterized by either frequent episodes of diarrhea or constipation. 
While in some individual bouts of constipation may be followed by diarrhea. Other gastroin-
testinal symptoms like bloating, distention, are common5. 

The first attempts to understand the condition were made in the 19th century. However, 
efforts to standardize or formalize diagnostic criteria were only made in the mid-20th century. 
Manning first created the diagnostic criteria, which formed the basis of Rome criteria. Rome 
criteria for the diagnosis of IBS are now most widely accepted, and they are in their fourth 
iteration6.  

Rome IV diagnostic criteria states that the onset of symptoms should be at least 6 
months before the diagnosis. A person should have gastroenterological symptoms like ab-
dominal pain at least one day in a week for the last three months, along with the association 
of symptoms with defecation, changes in the frequency of stool, change in the appearance of 
stool6. 

Additionally, it should be noted that some patients may present with more severe signs 
and symptoms, related or unrelated to IBS. There are so-called “red flags” or warning signs 
to look for, like severe anemia, weight loss, severe bowel inflammation, family history of 
colorectal cancer6. 

There have been some studies regarding the sensitivity and specificity of Rome criteria, 
and it seems that they are precise enough for accurate diagnosis of IBS in most cases without 
the need for additional investigations7. 

Functional gastrointestinal disorders (FGIDs) are common and account for almost 40% 
of all the referrals to gastroenterologists6. Of all the recognized FGIDs, IBS is the most prev-
alent condition. Researchers estimate that about 11% of the population is affected by IBS 
globally. Females are more prone to be diagnosed with the disease. Further, there is vast 
variance in the prevalence of the condition between different ethnic groups and nations. This 
could be explained by the differences in dietary habits, environmental conditions, psycholog-
ical health, and so on8,9. 

Pathogenesis or pathological factors in IBS 
The pathogenesis of IBS is still not fully understood, that is because multiple factors 

perhaps cause the disease. In most people, a combination of the number of factors leads to 
IBS. Factors involved in the pathogenesis of the disease will differ among individuals, and 
thus the therapeutic approach. Some of the well-known factors predisposing or leading to the 
disease are genetics, environment, post-infection inflammation, altered gastric motility, al-
tered immune response, changes in gut permeability, psychological reasons, and so on. This 
report looks at some of the better-known pathological factors. 

GI motility disorder 

Changes in GI motility is one of the essential diagnostic criteria in IBS. Such changes are 
present in all the patients, in some motility is increased, in others decreased, while in others 
there is an alternating pattern10.  

It seems that one of the reasons for altered motility is the changes in serotonin (5-HT) 
signaling. There is reason to believe in the role of serotonin in modified gut motility, as most 
of it is produced by enterochromaffin cells in gut affecting both the efferent and afferent 
nerves. Moreover, experience from empirical drug therapy shows that drugs altering 5-HT 
signaling may help patients. Thus, antidepressants may help in some cases, a class of drugs 
that alter 5-HT signaling (tricyclic antidepressants or serotonin selective reuptake inhibitors, 
and other drugs)11.  
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Visceral hypersensitivity 

It is another widely accepted concept which states the gut of people living with IBS 
responds excessively to various stimuli. This hypersensitivity could be due to increased sen-
sitivity of local receptors, inflammation, changes in spinal reflexes, or even alterations in the 
brain (due to stress or other reasons)12,13.  

Intestinal barrier disorder 

It means altered gut permeability, or some may call it leaky gut syndrome. It is about 
changes or rather disruption in the tight junctions. These changes can be caused by various 
means like inflammation, food intolerance, visceral hypersensitivity, changes in gut flora, cer-
tain infections, and much more. 

Stress and altered gut-brain interaction 

Numerous studies have shown that stress is one of the major contributing factors to 
altered intestinal motility, permeability, and visceral hypersensitivity. Chronic worry and psy-
chological stress may especially increase the risk of developing IBS14,15. Mental stress is fre-
quently associated with the exacerbation of the symptoms16. Stress may cause IBS in multiple 
ways, by altering local immune responses (altered mast cell stability and modulation of corti-
cotrophin-releasing factor, and much more), affecting gut flora17. 

In recent years role of the altered gut-brain axis, caused by chronic stress, has received a 
lot of attention. Stress causes changes in the hypothalamic-pituitary-adrenal (HPA) axis and 
autonomic nervous system responses18. 

Dietary factors 

Although dietary factors are not included in the diagnostic criteria, it is no secret that the 
kind of diet plays a vital role in the pathogenesis of any gut-related disease, and IBS is not 
exclusion. It is well known that dietary changes can help relieve symptoms in many cases. 
Further, many people living with IBS are known to report worsening of symptoms or exac-
erbations after a certain kind of food items.  

Food allergies, intolerance, gluten intolerance, does play a role in the disease19. Diet high 
in fermentable oligo-, di- and monosaccharides and polyols (FODMAPs) have especially been 
shown to cause worsening of symptoms in IBS20,21.  

Studies also show that those living with IBS have some common dietary patterns like 
they are more probable to consume canned food, processed meat, and so on. This underlines 
the importance of the individual approach and the need for understanding the dietary pattern 
of a person living with IBS22. 

Small intestinal bacterial overgrowth (SIBO) 

Although IBS is not an infectious disease, nonetheless, some studies indicate improve-
ment in IBS symptoms after antibiotic therapy23.  Some studies show the correlation between 
SIBO and IBS based on the correlation of results of various breathing tests and worsening or 
improvement of symptoms of IBS24,25. 

Changes in intestinal flora 

Correlation between the incidence, prevalence, exacerbation, and severity of IBS and 
alterations in intestinal flora is yet not fully understood. Nonetheless, what studies show that 
intestinal flora in those living with IBS differs a lot from healthy subjects. Moreover, there 
are many reports of benefits from the use of various probiotics26–28. 
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Low-grade mucosal inflammation 

It is well known that most patients living with IBS have low-grade mucosal inflammation 
of the gut. Moreover, there is evidence that the level of inflammation increases during exac-
erbation. Although the functioning of T and B lymphocytes is known to be altered, special 
attention has been given to the altered activity of mast cells.  This low-grade inflammation 
may be behind leaky gut and visceral hypersensitivity29. 

Genetics 

Although poorly understood, genetic predisposition is undoubtedly one of the major 
contributing factors. Some genes are now known to be associated with altered gut motility 
and a higher risk of developing IBS19. 

Summing it up – the Biopsychosocial Model 

Above mentioned are just some of the factors and mechanisms involved in disease de-
velopment. It is necessary to visualize IBS as a multidimensional disorder. In most cases, it is 
caused by multiple reasons or even all of the above factors playing a role to a degree. The bio-
psycho-social model sums up the things and proposes that the disease is caused due to inter-
action between psychological and physiological factors, whereas genetics and early life are 
predisposing factors. Prolonged psychological distress leads to physiological changes in gut 
health and motility and vice-versa30. 

 

Figure 1 Biopsychosocial model of IBS (Image source: Tanaka Y, Kanazawa M, Fukudo S, Drossman 
DA. Biopsychosocial Model of Irritable Bowel Syndrome. J Neurogastroenterol Motil. 2011;17(2):131-
139. doi:10.5056/jnm.2011.17.2.131) 

Instrumental Diagnosis of IBS 
Using Rome IV criteria, already mentioned in the article, is the primary way to diagnose 

the condition. However, in practice, things are more complex, and diagnosing the condition 
is quite challenging. Although there are no specific biomarkers for IBS, nonetheless physi-
cians need to do several tests to exclude other organic diseases and assess the health status of 
the individual. 
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Functional medicine specialists need to pay attention to other non-intestinal symptoms, 
pay particular attention to the family and social history of the individual. Those living with 
IBS may complain about dyspepsia, nausea, unexplained heart pains. There is a need to pay 
special attention to the presence of other functional disorders like fibromyalgia, chronic fa-
tigue syndrome, migraine, PTSD, mood disorders, sleep, and sexual disorders, as one or some 
of them may coexist with the condition31. 

To exclude red flags or other severe disorders, physicians would frequently need to order 
complete blood count and chemistries, tests for inflammatory markers like erythrocyte sedi-
mentation rate or C-reactive protein, may order specific stool tests (understanding digestive 
issues and excluding parasitic manifestation). Some cases may require endoscopy or colonos-
copy; others may need motility studies. Serological tests may help exclude autoimmune dis-
orders. Other tests like breathe tests may help diagnose SIBO12. 

Functional medicine specialists may frequently ask for additional tests to assess the GI 
effects like a test for pancreatin elastase, SCFA, F/B ratio, pathogens, tests for mycology, 
zonulin test, calprotectin, lactulose/mannitol. These tests help asses both the status of diges-
tive health and the severity of leaky gut syndrome32. 

Management of IBS 
The multidimensional disease would certainly require multi-component therapy. More-

over, every patient would differ from another, and what worked in one may not help others. 
This underlines the importance of the individual approach towards each patient.  

Another important thing worth understanding is that modern medicine primarily aims 
at the management of symptoms and cannot cure the condition. Whereas, functional medi-
cine has a different approach as it seeks to understand the root cause of the disease and thus 
find a remedy that could bring prolonged remission of the condition. 

Pharmacological therapy of IBS 

Medical drug therapy primarily aims at alleviating the symptoms and providing relief. 
Most of these drugs would require prolonged treatment, as none of them seek to cure the 
condition. Drug therapy is primarily aimed at alternating gastrointestinal motility and secre-
tions, manage pain, stabilize mood disorders, alter sensation33. 
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Figure 2 Pharmacological treatment of IBS (Image source: Camilleri M, Ford AC. Pharmacotherapy 
for Irritable Bowel Syndrome. J Clin Med. 2017;6(11). doi:10.3390/jcm6110101) 

Some of the most commonly used pharmacological agents used to treat IBS are anti-
spasmodics like otilonium bromide, dicyclomine, hyoscyamine. These medications help re-
duce pain, abdominal distention, and may also help normalize intestinal motility33,34. 
Cochrane systemic review shows that these classes of drugs may help relieve pain and some 
other symptoms35. 

Bulking agents may also help in some cases; they are widely used to treat IBS due to 
an excellent safety profile. However, the benefit of such a treatment is not fully understood35. 

Antidepressants like tricyclic or selective serotonin reuptake inhibitors (SSRIs) are 
widely used to treat IBS as psychological disorders are common among people with IBS. 
Further, these drugs affect intestinal motility, secretions, and may change the response to pain 
stimuli. They may help reduce intestinal irritation, distention33,34. Nonetheless, clinical evi-
dence favoring their use to treat the condition is limited35. 

Anti-diarrheal opioids like loperamide remain widely used drugs. They are especially 
useful for those with diarrhea as a predominant complaint. It may not only help control stool 
frequency, but may also affect stool consistency, and help reduce abdominal pain33,34. 

Serotonin receptor (5-HT3) antagonists and serotonin receptor (5-HT4) agonists 
may help correct intestinal motility by either increasing or decreasing the transit time. Apart 
from it, these medications may reduce visceral sensitivity and pain. 5-HT3 antagonists like 
alosetron may reduce intestinal motility, bloating, and pain. Whereas, 5-HT4 agonists like 
tegaserod may increase motility. These classes of drugs have been specially approved to treat 
IBS, though their clinical efficacy is limited34.     

Other drug therapies commonly used by functional medicine practitioners are antibiot-
ics (like rifaximin) to treat various infections or SIBO, bile acid sequestrants, intesti-
nal secretagogues (lubiprostone, linaclotide, or plecanatide), GABAergic agents, His-
tamine antagonists, mast cell stabilizers, and others33. 

Non-pharmacological therapy of IBS 
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Despite the availability of a plethora of drug therapies, very few of them seem to work 
in most of the cases. Moreover, drug therapies are primarily aimed at symptomatic relief. 
Systemic reviews show that most traditional and newer drug therapies are just a little more 
effective than placebo. This means that non-pharmacological treatment must be an es-
sential part of IBS management. 

Dietary therapy may work in a number of cases since it is well-known that in many 
patients, symptoms of IBS worsen after prominent meals36. Most dietary interventions work 
by restricting the intake of certain food items, and at the same time, adding specific nutrient-
rich food items to the diet. Among restrictive diets, the gluten-free and low FODMAP diet 
are the most researched diet forms, and there is enough clinical evidence to suggest that they 
may work in many cases37,38. Another approach is to increase the intake of dietary fiber, which 
can have a mild benefit in some cases. However, researchers warn that in some cases, dietary 
fiber may even worsen the symptoms39. 

Probiotic therapy is one of the well-researched fields. There is a reason to believe that 
manipulating gut microbiota may help in some cases as the human gut contains a tremendous 
amount of microbiota. Although there is no doubt that intestinal microbiota is essential for 
gut health, its complete role in well-being is poorly understood. Moreover, researchers are 
still not sure about the role of the various strains in health and disease. There are moderate 
evidence that different commercially available probiotic formulations may help in IBS. Pro-
biotics may help reduce pain and severity of the disease, but the magnitude of benefit is still 
not evident. Nonetheless, keeping in mind the safety of the therapy, it is something worth 
including in the treatment-plan40–42. 

Mind or psychological therapies should be included in IBS treatment. The role of 
psychological factors in the disease pathogenesis is well established. Further, the efficacy of 
mood-altering drugs like antidepressants shows that any non-pharmacological psychotherapy 
may help too. There are various options available, like practicing mindfulness, yoga, tai-chi, 
cognitive behavior therapy, psychotherapy, bio-feedback. Functional medicine therapists 
must pay particular attention to family status and relations, as individuals with inter-family 
conflicts may have worse symptoms. Mind therapies or psychotherapies whether given in 
clinics or from a distance, may help reduce the severity of the condition. Moreover, these 
therapies are entirely free from adverse effects43–48. 

Mechanical interventions like exercise, reflexology, massage, acupuncture may 
help patients feel better, reduce stress, and thus improve symptoms. These therapies also 
promote lifestyle changes like people doing regular exercise (biking, strength training, aerobic 
exercise, walking, and so on) are more probable to make a healthy lifestyle choices49. There is 
a strong case in support of exercise therapy, especially considering its feasibility and numerous 
health benefits. Even if exercise does not help directly, it can help relieve many symptoms 
like constipation, mood disorders, reduce pain severity50,51. Evidence in support of some 
complementary therapies like acupuncture is mixed with some reviews showing no benefits 
while others demonstrating significant improvement in symptoms52,53.  

Herbal therapies remain widely used for various functional disorders, especially for 
gastrointestinal disorders. It is estimated that about half of all the patients living with IBS 
would try some or another herbal remedy54. There are numerous herbal treatments available49, 
and this report looks at some of the better-known therapies. 

Peppermint oil is a well-known natural remedy for digestive disorders, and it is also one 
of the most well-researched treatments too. It is available in various forms as oils, liquids, 
capsules, and so on. It is known to help with non-ulcer dyspepsia. It may be useful in relieving 
pain related to colonic spasms and may help relax smooth muscles. Its topical application may 
have a mood-elevating effect and may help with tension headaches. A systemic review of 
clinical data shows that it is a moderately effective therapy for short-term relief of the symp-
toms. However, its role in prolonged IBS therapy is unclear55,56. 
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Turmeric extract or curcumin is the most researched herbal extract in modern times. 
It is known to have anti-inflammatory, antioxidant, gut microbiota modulating, anti-micro-
bial, pain-relieving properties with extremely high safety profile. Apart from current research, 
it has been used in various Asian cuisines and traditional medicines to help with digestion and 
improve gastrointestinal health. Although, at present, there is a lack of robust clinical evi-
dence, nonetheless, it seems to be a remedy worth using57,58. 

Plantago psyllium may be especially helpful for those living with constipation. It is an 
excellent source of fiber and thus may help with peristalsis, reduce intestinal irritation, increase 
secretions, normalize gut microbiota, normalize immune responses, and may also help lower 
cholesterol levels, blood pressure, and improve glycemic control. There is moderate clinical 
evidence that it may help with IBS59,60. 

There are numerous other well-researched herbal remedies for IBS, and discussing all of 
them is beyond the scope of this report. However, some of the other herbal remedies worth 
looking at are Aloe Vera, Artichoke, Fumaria officinalis, Hypericum perforatum, Padma Lax, 
and many more49,61. Additionally, vitamins, minerals, and other food supplements may help 
too. 

Conclusion 
To conclude, IBS is a multi-dimensional illness requiring a multi-directional treatment 

approach. No single approach will work in all cases. There are numerous pharmacological 
and non-pharmacological therapies to choose from. However, this choice and lack of strong 
evidence in favor of any single treatment option make treatment tasks difficult. Nonetheless, 
with a broader approach towards a patient, like that proposed in functional medicine, one 
may identify the root causes of the disease and choose the right treatment options. When 
diagnosing and treating the condition, both somatic and psychological disturbances should 
be considered. 
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Abstract: Prostate cancer is a leading cancer in men, with its incidence varying among different coun-
tries and ethnic groups. The introduction of serum prostate-specific antigen (PSA) testing has led to 
increased early detection rates, particularly in high Human Development Index (HDI) countries. Sev-
eral extrinsic or modifiable factors have been implicated in the development of prostate cancer. Diet, 
including high meat and dairy consumption, alcohol intake, and dietary supplements, has shown in-
consistent associations. Obesity has emerged as a significant risk factor for prostate cancer and can 
worsen prognosis and treatment outcomes. Conversely, consumption of fish and fish oil has been 
associated with a lower incidence and mortality rate of prostate cancer. 

The relationship between physical activity and prostate cancer risk has been extensively studied, yield-
ing mixed results. While physical activity has consistently shown protective effects against other can-
cers, its association with prostate cancer risk is less clear. Some studies suggest a potential benefit, 
particularly with vigorous physical activity, while others find no significant association. However, phys-
ical activity has demonstrated positive effects on survival rates and disease progression among men 
already diagnosed with prostate cancer. 

Keywords: prostate cancer, risk factors, physical activity, prevention, survival rate. 

 

Introduction 
The incidence of most types of cancers is much higher in countries with very high Hu-

man Development Index (HDI) when compared to countries with low HDI, and prostate 
cancer is no exception 1. Globally lung cancer remains the most common cancer in men 
followed by prostate cancer 2, however, in developed nations like US prostate cancer is the 
most commonly diagnosed cancer in men 3. Epidemiological studies show a considerable 
difference in the incidence of prostate cancer among various geo locations and ethnic groups, 
thus necessitating the study of multiple risk factors 4. It also underlines the importance of 
lifestyle factors like diet and physical activity in cancer development or prevention along with 
genetics or ethnicity 5. 

One of the reasons for the higher incidence of prostate cancer in high HDI countries 
could be an early diagnosis. Epidemiological studies indicate a sharp rise in prostate cancer 
incidence after the introduction of serum prostate-specific antigen (PSA) testing in the west-
ern world. PSA has enabled detection of latent prostate cancer resulting in a sharp rise in 
prostate cancer detection since the mid-1980s 6,7. Early detection of prostate cancer in the 
western world may also explain lower mortality rates when compared to low HDI nations 8. 
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Despite the importance of PSA in the early detection of prostate cancer, it is still not a 
tool for mass screening 9,10. Moreover, early aggressive treatment remains controversial, 
though radical proctectomy may help. Nonetheless, early detection may help in both clinical 
decision making and prolonging survival of the patient 11. Early detection of prostate cancer 
results in high 10-year survival rate 12. 

Understanding risk factors of Prostate cancer 
PSA cannot be used for mass screening due to its low specificity and risk of over-treat-

ment, thus understanding risk factors for the development of prostate cancer may help in risk 
assessment and early recognition of prostate cancer 13. Despite the high incidence rate of 
prostate cancer, little progress has been made in understanding the risk factors. At present 
familial history, age, and genetics remain as the only widely accepted risk factors for prostate 
cancer, since all these factors are non-modifiable, they have little practical importance in dis-
ease prevention and management. This necessitates the importance of identifying the modi-
fiable risk factors or lifestyle factors that may help prevent the disease 14. 

Numerous researches into the development of various cancers suggest that intrinsic fac-
tors play a minor role in comparison to extrinsic factors. There is enough evidence to propose 
that intrinsic factors only contribute 10-30% to the risk of cancer development. Whereas, 
extrinsic factors heavily influence the risk of cancer development 15. Numerous extrinsic or 
modifiable factors are known to be implicated in the development of prostate cancer, and 
their understanding may help estimate the lifetime risk of developing the disease, take pre-
ventive measures, and manage the condition more effectively. Although, data regarding ex-
trinsic risk factors are not always consistent. Among the preventive factors physical activity, 
intake of cruciferous vegetables, tomatoes and soy seem to be significant 16. 

Several factors that increase the risk of developing prostate cancer has been identified. 
It is possible that diet high in meat products and dairy products may increase the risk. Studies 
regarding the role of alcohol in prostate cancer development mostly remain inconclusive. 
Similarly, various dietary supplements have failed to show a protective effect. Smoking shows 
a weak association with higher risk of prostate cancer though it may increase mortality among 
those diagnosed with cancer 14.  

Obesity seems not only to increase the risk of prostate cancer, but it may also worsen 
the prognosis of those already diagnosed with prostate cancer. It appears that individuals with 
higher BMI are at greater risk of developing an aggressive form of prostate cancer, higher risk 
of failure of radical prostatectomy, and radiotherapy. Obesity also reduces the efficacy of 
androgen-deprivation therapy in prostate cancer. Thus, obesity also makes treating prostate 
cancer more difficult. On the other hand, weight reduction may slow down the disease pro-
gress 17. 

Consumption of fish and fish oil has also been subject to lots of research in recent times. 
One of the crucial evidence comes from the systemic review that indicated a small reduction 
in prostate cancer incidence among those who consumed fish in higher amounts. In the study, 
5777 cases were compared to 9805 control subjects. Research not only demonstrated a lower 
risk of prostate cancer associated with fish consumption but significantly lower mortality rate 
(63%), thus providing strong evidence in favor of fish consumption 18. 

Relation of physical activity with prostate cancer development 
Physical activity and its relationship to risk of developing prostate cancer sometime in 

life require specific consideration as it is now well-established fact that lack of physical activity 
has lots to do with epidemics of non-communicable diseases. Increased physical activity can 
reduce the risk of obesity, diabetes, and had a modulating effect on the endocrine system. 
Therefore, it would be safe to hypothesize that it may help prevent prostate cancer. Although 
earlier studies have failed to produce a consistent result, nonetheless, most seem to show a 
certain degree of benefit in cancer prevention. 
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Earlier studies have been more consistent in establishing the benefit of physical activity 
in non-prostate cancers. A cohort study has found a much lower risk of developing cancer 
among the elite athletes in Finland when compared with a general male population in the 
country 19. Epidemiological studies indicate that physical activity may reduce the risk of colon 
cancer by as much as 30-40%. It seems that 30-60 minutes of moderate or vigorous physical 
activity a day is enough to reduce the risk. Similarly, studies indicate that physically active 
individuals are 20-30% less probable to develop breast cancer when compare to physically 
inactive individuals. There are fewer studies regarding the benefit of physical activity in pre-
venting lung cancer and prostate cancer. Nonetheless, most seem to favor physical activity 
for preventing these cancers 20. 

Further, it seems that physical activity during a young life may have a long-term protec-
tive role against various types of cancers. Thus, in a cohort study of 31,158 Finnish men born 
in 1958 and followed up to 2014, it was found that higher BMI was associated with greater 
risk of cancer. Even those with a healthy weight but with poor physical conditioning were at 
higher risk than those with normal weight and good physical conditioning. And those with 
higher body weight and poor physical conditioning were at the most significant risk. It means 
that good physical conditioning during early adulthood may have long term protective role 
against various cancers 21(p158). 

In the Iowa 65+ rural health study, 1050 men aged 65 to 101 years of age were followed 
for ten years, and out of them 71 developed prostate cancer. The study took smoking, BMI, 
and physical activity into consideration and found the relative risk for cigarettes smoking 2.9 
(RR=2.9) when smoking more than 20 cigarettes a day in comparison to non-smokers, RR = 
1.7 for BMI greater than 27.8 kg/m2 when compared with BMI lower than 23.5. In the study, 
physical activity was also found to be an independent risk factor for prostate cancer with RR 
=1.9 for a high level of inactivity. Thus, the study concluded smoking, overweight, and phys-
ical inactivity are independent risk factors for the development of prostate cancer in later life 
22. 

In another study, 452 prostate cancer cases were identified and classified into five cate-
gories of physical activity. Researchers found a negative association between the proportion 
of life spend doing sedentary work and prostate cancer risk. Investigators found this negative 
association to be dose-dependent, unrelated to ethnicity and socio-economic status, nutri-
tional risk factors, or job associated chemical exposures. Results were less consistent for 
young men in comparison to older men. Although the study was inconclusive, nonetheless, 
it did suggest that physical activity may help reduce the risk of prostate cancer 23. 

One of the more extensive studies on the subject has been regarding the evaluation of 
the risk of prostate cancer among physically less active health professionals. In the study, 
47,542 health professionals aged 40-75 were assessed for physical activity. The study also 
calculated the vigorousness of physical activity among the subjects by calculating weekly met-
abolic equivalents (METs) score. 1,362 cases of prostate cancer were identified between 1986 
and Jan 1994. The study did not find any relation between the incidence of prostate cancer 
and physical activity. However, it found lower risk among those with the highest category of 
vigorous physical activity. Although, the study failed to show that physical activity may reduce 
the incidence of prostate cancer, but it did prove the protective effect of highly vigorous 
physical activity, thus warranting further studies 24. Similar findings were confirmed in a study 
by Sormunen et al. when data for the perceived physical workload (PPWL) for 239,835 cases 
were compared with 1,199,175 control subjects. In the study physical activity only marginally 
and statistically insignificantly reduced the prostate cancer risk (0.90 hazard ratio from lowest 
to highest PPWL). Nonetheless, the study indicated that physical activity significantly 
decreased the risk of invasive prostate cancer 25. 

Interestingly enough, studies are quite consistent when it comes to estimating the bene-
fits of physical activity in those already diagnosed with prostate cancer. It seems that even 
moderate physical activity like brisk walking on a regular basis may significantly delay the 
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progression of prostate cancer among men already diagnosed with prostate cancer, and it may 
also help to keep cancer localized 26. Physical activity may meaningfully increase survival rate 
with vigorous physical activity. One of the studies indicates that those who walked briskly for 
more than 90 minutes a week had a 46% lower risk of all-cause mortality when compared to 
those involved in low-level physical activity. Similarly, men doing vigorous physical activity 
for more than 3 hours a week had 61% lower risk of all-cause mortality when living with 
prostate cancer 27,28. Additionally, supervised physical activity may also be used to reduce the 
toxicity of prostate cancer therapy, improve social and mental functioning, thus influencing 
positively on the quality of life 29. 

Conclusion 
Although studies regarding the beneficial effect of physical activity in preventing prostate 

cancer remain inconclusive, nonetheless, most seem to indicate some benefit thus necessitat-
ing further investigation. Most studies seem to show that physical activity may improve sur-
vival rate, help inhibit prostate cancer, make it less aggressive, prevent it from spreading. 
Further, it should be understood that physical activity has many other health benefits like 
helping normalize metabolism, blood pressure, body weight, sleep quality, mood, which fi-
nally reduces the risk of various oncological conditions. There is no doubt that physical ac-
tivity will help prevent prostate cancer to a certain extent, what remains controversial is the 
degree of benefit of physical activity in disease prevention. Besides, the benefit of physical 
activity in those already diagnosed with prostate cancer must not be neglected.  
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