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Abstract 
Background: Cancer is a serious global health issue, and as multimodal therapies have 
advanced, treatment-related toxicities have a significant influence on function, compliance, and 
quality of life. Integrative oncology looks for supportive treatment and resilience-promoting 
supplementary techniques that are supported by research. Rasayana is the rejuvenating branch 
of Ayurveda that emphasizes on ojas (vitality), immunological balance, and metabolic 
homeostasis. It is probably useful for cancer care.  
 

Objective: To integrate the safety considerations, emerging clinical cues, conceptual rationale, 
and implementation pathways of Rasayana-concordant botanicals and regimens as cancer care-
modifying adjuncts. 
 

Methods: Using iterative PubMed, Cochrane, EMBASE, AYUSH Portal, ctri.nic.in, 
ClinicalTrials.gov and WHO ICTRP searches until August 2025, a review was conducted in 
accordance with SANRA principles. Human clinical and translational data on Rasayana-
compatible therapies given in addition to conventional oncologic treatments were, with focus 
on symptom clusters, safety, mechanistic plausibility, and herb–drug interactions. Classical 
Ayurvedic terms (e.g., Medhya, Balya, Ojovardhaka, and Raktaprasadana) were linked to their 
biological correlates and patient-reported outcomes using thematic data synthesis. 
 

Results: Major Rasayana herbs with immunomodulatory, antioxidant, neuroendocrine, and 
mucosal-protective properties include Withania somnifera, Curcuma longa, Phyllanthus 
emblica, Tinospora cordifolia, and Ocimum tenuiflorum. Preliminary clinical data indicate 
improvements in symptoms. Safety themes highlight the importance of product authentication, 
pharmacovigilance, and monitoring potential herb-drug interactions, particularly those 
involving CYP3A4 and P-gp regulation.  
 

Conclusion: In integrative oncology, Rasayana-based therapies show early supportive care and 
physiologically believable potential. Under multidisciplinary supervision, their usage should 
continue to be customized, safety-monitored, quality-assured, and adjunctive. Well-planned, 
oncology-focused clinical trials are required. 
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1. INTRODUCTION 

According to recent GLOBOCAN estimates, cancer will 
continue to be a leading cause of morbidity and mortality 
worldwide, with around 20 million new cases and 9.7 
million deaths expected in 2022.¹ In a similar vein, the 
WHO emphasizes the extent and pattern of the burden 
worldwide.² Even while multimodal therapy—including 
immunotherapy, radiation, surgery, and systemic treatment 
(cytotoxic, targeted, and endocrine)—has improved survival, 
patients may experience severe acute, chronic, and late 
toxicities that impair compliance, quality of life, and dosage 
intensity.³,⁴ The field of integrative oncology has also 
developed at the same time. According to guidelines from 
the American Society of Clinical Oncology (ASCO) and the 
Society for Integrative Oncology (SIO), certain non-
pharmacologic adjuvants (such as acupuncture, 
mindfulness, yoga, massage, and music therapy) are now 
supported for indications such as pain, anxiety/depression, 
and cancer-related fatigue. These treatments are explicitly 
meant to supplement, and not replace the standard care.5-7 
Rasayana is the ancient rejuvenating science of Ayurveda 
that deals with vigor, healthy aging, convalescence after 
illness, and preserving vitality (ojas). In order to improve 
immune competence, cognition, and functional ability, 
ancient literature (such as Caraka Saṃhita and Rasayana 
Adhyaya) describes dietary, behavioural, and plant-based 
strategies that maximize rasa dhatu and the subsequent 
tissue nutrient.⁸,⁹ Rasayana is contextualized by 
contemporary scholars as a group of adaptogenic, multi-
target methods with hypothesized immunomodulatory, anti-
inflammatory, and redox-balancing effects that are pertinent 
to survival goals (e.g., organ protection, stress management, 
and fatigue reduction).¹⁰,¹¹ The potential of Rasayana 
measures as an adjuvant to supportive oncology to improve 
recovery and tolerance without compromising anticancer 
activity has been explored in traditional literature.¹² 
According to the current concept of integrative oncology, 
which is evidence-based, patient-centered therapy that 
incorporates lifestyle changes, natural products, and mind-
body practices with conventional therapies, this review takes 
an adjunctive (rather than alternative) approach to 
Rasayana.¹³ We strongly advise against replacing alternative 
medicine with guideline-concordant oncology, since 
observational research indicates that doing so is associated 
with a worse chance of survival and the denial of necessary 
therapy.¹⁴ The WHO Traditional, Complementary, and 
Integrative Medicine approach, for example, places 
Rasayana in the present policy debate that emphasizes safety, 
efficacy, and responsible integration while calling for 

increased research, pharmacovigilance, and product 
standardization.¹⁵  
These opinions work together to provide a narrative 
synthesis that (i) outlines Rasayana concepts relevant to 
cancer and (ii) illustrates reliable mechanistic interfaces 
(immune regulation, inflammation/oxidative stress, 
metabolic resilience, and neurocognitive support); and (iii) 
assesses the emerging clinical signal for adjuvant strategies 
developed from Rasayana with a focus on safety, treatment 
tolerance, and outcomes for survivors. 
 
2. METHODS 

2.1 Design and question framing 

For methodological transparency and rigor, the review 
complied with the Scale for the Assessment of Narrative 
Review Articles (SANRA). This review was guided by the 
following question -Which Rasayana-consonant botanicals, 
preparations, and therapies demonstrate credible adjunctive 
activities in cancer treatment, by mechanisms, supportive-
care benefits, safety, and delivery? 
To combine clinical, preclinical, and conceptual 
information without quantitative pooling, the approach was 
exploratory and narrative. The focus was limited to 
Rasayana's adjunctive, not alternative, applications in 
modern oncologic treatment. 
 
2.2 Sources and search strategy 

From the inception of the database until August, 2025, 
iterative searches were conducted in the following important 
biological and complementary-medicine repositories: the 
AYUSH Research Portal, WHO ICTRP, EMBASE, 
Cochrane Library, CTRI, ClinicalTrials.gov, and 
PubMed/MEDLINE.  
Key search syntax was the combination of controlled 
vocabulary and free-text terms like: 
("Ayurveda" OR "Rasayana" OR "rejuvenation therapy" OR 
"Chyawanprash" OR "Withania somnifera" OR "Tinospora 
cordifolia" OR "Emblica officinalis" OR "Curcuma longa" 
OR "Glycyrrhiza glabra" OR "Ocimum sanctum") AND 
("cancer" OR "oncology" OR "chemotherapy" OR 
"radiotherapy" OR "immunotherapy" OR "survivorship") 
AND (randomized OR trial OR cohort OR preclinical). 
 
2.3 Eligibility criteria 

A broad, pragmatic framework for inclusion was 
employed:  
Results related to symptom clusters (fatigue, mucositis, 
sleep, anxiety, chemotherapy-induced peripheral  
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Figure 1. Mechanistic integration wheel: Rasayana-based interventions in oncology supportive care. Traditional 
concepts: ojovardhana (tissue nourishment/vitality), balya (strength restoration), satvavajaya (mind-body balance). 
Warning symbol (⚠) on Pharmacokinetic Safety highlights need for drug interaction monitoring. 

 

neuropathy,appetite/cachexia, quality of life [QoL]), safety, 
or herb–drug interactions are included in human studies 
(Randomized, pragmatic, cohort, or case series) that 
investigate Rasayana-compatible botanicals, preparations, or 
behavioral regimens given in addition to standard oncologic 
therapy.  
Research that promotes alternatives to conventional 
therapy, is not pertinent to cancer, or describes non-
Ayurvedic complementary and alternative medicine without 
any context are excluded.  
Language: English; translation was requested for important 
papers, and non-English publications were included 
provided an English abstract allowed for evaluation. Instead 
of being utilized as stand-alone clinical proof, preclinical and 
mechanistic data were only used to strengthen valid 
biological processes (such as immunomodulatory, redox, or 
neuroendocrine effects). 
 
2.4 Ethical considerations 

This article follows the Declaration of Helsinki: Statement 
of Ethical Principles for Medical Research Involving Human 
Subjects. Review papers do not include direct human 

testing, but they combine and summarize previously 
published findings with the highest integrity, accuracy, and 
transparency. For patient data, case details, and individual 
articles, journal regulations and international norms 
safeguard privacy and confidentiality. Evidence synthesis 
and critical assessment acknowledge ethical issues related to 
the included research, such as verified ethics approval or 
informed consent. The author claims to have followed all 
journal ethical rules. 
 
3. CONCEPTUAL FOUNDATIONS OF RASAYANA 

3.1 Classical Taxonomy 

According to Ayurveda, rasayana is the branch of 
rejuvenative medicine that recovers and preserves strength, 
longevity, vitality, immunity, and intelligence. Rasayana 
chikitsā is described in the classical texts as a three-
dimensional therapeutic science that involves drug 
formulations, food regimens, and behavior that maximize 
rasa dhātu, the essence of nutrients that supports all body 
tissues (dhātus) and converts into Ojas, a substrate for 
immunity and stabilizing the body.16,17  
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Rasayanas have historically been characterized by their 
intended effect:  
The nootropic/adaptogenic (Medhya Rasayana) uses herbs 
including Centella asiatica, Bacopa monnieri, and 
Glycyrrhiza glabra to enhance neuroendocrine balance, 
clarity, and cognition.18 

Withania somnifera, Asparagus racemosus, and Pueraria 
tuberosa are used in Balya Rasayana (anabolic/reparative) to 
restore tissue integrity and strength.19 

Ojovardhaka Rasayana (immuno-restorative)—activates Ojas 
for health, healing, and illness resistance, including 
Phyllanthus emblica and Tinospora cordifolia.20  
The hematologic/vascular cleanser (Raktaprasādana 
Rasayana) aids in bone marrow and microcirculatory 
rehabilitation after cytotoxic therapy by nourishing rakta 
dhatu.21  
These classifications reflect Ayurveda's systems-based 
approach, as opposed to symptom-based one, in which the 
body's fundamental metabolic and immunological 
functions are rejuvenated. This approach aligns with 
modern ideas of integrative cancer and survivorship care. 
 
3.2 Relevance to Oncology 

The Rasayana strategy also reflects the current supportive-
care objectives in oncology, which prioritize quality of life, 
preventing adverse effects, and increasing treatment 
tolerance above the direct attack on cancer.22,23 Cachexia, 
neurocognitive impairment, psychological anxiety, and 
oxidative and inflammatory stress are all frequently brought 
on by oncologic therapies. It has been suggested that 
rasayana therapies can reverse these systemic aftereffects 
through immunomodulatory, anabolic, adaptogenic, and 
antioxidant mechanisms.24-26  
Tinospora cordifolia, for instance, promotes immunological 
homeostasis by regulating the balance of cytokines (IL-1β, 
TNF-α, and IL-6).27 Strong polyphenolic antioxidant and 
DNA-protective properties of Phyllanthus emblica aid in the 
hematologic recovery following chemotherapy.28 Meta-
analyses of randomized studies with fairly acceptable safety 
profiles have shown that Withania somnifera 
(Ashwagandha) improves sleep and tiredness upto some 
extent.29 Rasayana agents, which aim for resilience rather 
than remission and act as biological bridges between 
cytotoxic medications and host repair, are supported by this 
data as supplemental therapy to routine care.  
 
3.3 Translational Bridge 

The foundation of establishing Rasayana in integrative 
cancer is the conversion of Ayurvedic ideas into biological 

research variables. Measurable biomarkers and patient-
reported outcomes can be used to operationalize traditional 
outcomes, such as Ojas (vitality), Agni (metabolic power), 
and Srotas (transport routes) – Table 130,31 

A cross-mapping research paradigm where subjective (QoL, 
tiredness, mood) and objective (immune, redox, metabolic) 
results meet is made possible by this integration. It produces 
therapeutically significant, measurable objectives while 
preserving the conceptual integrity of Ayurveda. The 
worldwide trend toward precision supportive care, which 
emphasizes patient safety, resilience, and post-treatment 
wellbeing, is also in line with this harmonization.  
 
3.4 Theoretical Integration  

Rasayana may be seen of as a biopsychosocial–immunologic 
interface in the context of integrative oncology, influencing 
three pathways that are mutually related:  
Cellular Defense and Restoration: DNA damage from 
radiation and chemotherapy is avoided by maintaining 
antioxidant and redox equilibrium.  
Neuroendocrine–Immune Homeostasis: Tolerance and 
mood stability are enhanced by adaptogenic control of the 
cytokine environment and HPA axis.  
Metabolic Repletion: Anemia, cachexia, and muscular 
atrophy are treated with nutritional and anabolic Rasayanas. 
These areas reflect modern survivorship paradigms that 
focus on host biology modulation, immune rehabilitation, 
and psychosocial resilience as the cornerstones for long-term 
recovery. Table 2 represents detailed rasayana botanicals 
relevant to the cancer care. 
 
4. MECHANISTIC REASON  

The potential of Rasayana-congruent botanicals and 
formulations to alter host biology relevant to treatment 
tolerance and survivorship—rather than to replace 
anticancer therapy—is being studied in an adjuvant, 
supportive-care setting. The evidence is organized into six 
interconnected nodes that connect contemporary pathways 
linked to symptom biology and recovery to traditional 
rejuvenative notions (such as ojovardhana and balya).  
 
4.1 Inflammation and Immunomodulation (innate–
adaptive balance, cytokine tone, COX-2, and NF-κB) 

 Pro-inflammatory cytokine programs (e.g., TNF-α, IL-6) 
linked to symptom load (e.g., tiredness, cachexia) and 
dysregulated recovery after cytotoxic therapy are maintained 
by sustained NF-κB and COX-2 activation.32-34 In preclinical 
and translational studies, rasayana-concordant plant-based  
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Table 1. Integrative framework linking Ayurvedic Rasayana constructs with contemporary biomedical domains. 
Ayurvedic Construct Biomedical Parallel Example Tools/Biomarkers 

Ojas / Resilience Global health and vitality 
EORTC QLQ-C30 composite, serum 
albumin, vitality indices 

Agni / Digestive-metabolic stability 
Cachexia & malnutrition 
assessment 

GLIM criteria, weight loss & CRP 

Rakta / Meda Duṣṭi Inflammatory & lipid markers IL-6, TNF-α, CRP, triglycerides 

Manas / Sleep–Mood Equilibrium 
Psychoneuroimmunologic 
regulation 

PSQI, HADS, cortisol–melatonin balance 
 

medicines such as Phyllanthus emblica, Tinospora 
cordifolia, and Curcuma longa (curcumin) show cytokine 
tone stabilization and NF-κB/COX-2 down-modulation.35-38 
Polyherbal Rasayana analogues have also been shown to 
block IL-6/MMP-9, which is consistent with an immuno-
balancing effect rather than a broadly immunosuppressive 
one.39-41 Clinically, addressing a milieu dominated by IL-6 is 
consistent with supportive goals in oncology (e.g., reducing 
fatigue and systemic inflammation).  
 
4.2 Redox regulation and oxidative stress (Nrf2/ARE; 
mitochondrial stress) 

 Radiation and cytotoxic therapies increase ROS in the 
mitochondria and inhibit natural antioxidant systems. One 
classic adaptive response that guards against oxidative 
damage is the induction of the Nrf2-ARE axis (e.g., HO-1, 
NQO1, GCLM).42,43 In models related to mucosal and 
tissue integrity, curcuminoids and amla polyphenols have 
been shown to stimulate Nrf2 and improve redox 
homeostasis.42,44-46 Redox buffering offers a logical route for 
tissue repair, improved tolerance, and the avoidance of 
mucositis from the standpoint of supportive care. 

4.3 Cell Survival & Death Programs 
(apoptosis/autophagy; p53 context; pro-/anti-angiogenic 
signals) 

Rasayana components influence apoptosis/autophagy 
pathways in a context-dependent manner, which promotes 
cytoprotection in healthy tissues but (in particular systems) 
makes cancerous cells more sensitive to stress. Curcumin 
can alter the VEGF and NF-κB-mediated survival pathways, 
and it has been shown to have pro-apoptotic and anti-
angiogenic properties on several occasions.35,45-47 In 
preclinical models, withanolides (like withaferin A) can 
trigger mitochondrial apoptosis by modulating the 
p53/STAT3/Bcl-2 axis.48,49 These qualities are mostly 
discussed in oncologic supportive care in relation to their 
capacity to influence local tissue repair and 

edema/inflammation, not as alternatives to disease-specific 
treatment. 
 
4.4 Neuroendocrine & Stress-Axis Modulation (HPA axis; 
sleep–wake; anxiety/fatigue) 

Neuroendocrine homeostasis intersects with the ideas of 
classical satvavajaya. Consistent with adaptogenic HPA-axis 
normalization, Withania somnifera yields randomized-trial 
evidence for improved sleep quality and reduced self-
reported stress.50-52 Controlled trials have provided more 
information regarding the effects of Ocimum tenuiflorum 
(tulsi) on stress and sleep.53,54 These activities directly 
support survival priorities (fatigue, sleeplessness, anxiety) 
when paired with behavioral sleep and psychological therapy 
based on guidelines. Mechanistically, inflammation and 
mind-body control are linked via stress-cytokine cross-talk 
(IL-6/TNF-α).55,56 

 
4.5 Microbiome & Mucosal Integrity (barrier function; 
dysbiosis) 

Oral/GI mucositis, discomfort, and intake are made worse 
by dysbiosis and barrier degradation. In preclinical and early 
translational studies, curcumin has demonstrated barrier-
integrative and microbiome-modulating properties,57-59 with 
therapeutic indications for reducing oral mucositis in head-
and-neck treatment.60-62 Extracts from Phyllanthus emblica 
that are high in polysaccharides also show positive 

interactions between the microbiota and the mucosa.38,63 
These results encourage carefully planned studies together 
with evidence-based prevention and normal oral hygiene 
practices in an adjuvant manner. 
 
4.6 Pharmacokinetic Modulation & Safety (CYP / P-gp; 
pharmacovigilance) 

Certain botanicals have an impact on CYP3A4, CYP2D6, 
CYP2C9, and P-glycoprotein, which raises the likelihood of 
drug–herb interactions, especially when used with narrow-  
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Table 2. Mechanistic nodes and representative Rasayana botanicals relevant to supportive cancer care. 

Node 
Representative 
Rasayana-aligned 
candidates 

Preclinical/mechanistic 
highlights 

Clinical symptom 
clusters potentially 
influenced 

Safety/interaction 
notes 

Inflammation / 
Immunomodulation 

Curcuma longa 
(curcumin); 
Tinospora 
cordifolia; 
Phyllanthus 
emblica 

NF-κB/COX-2 down-
modulation; IL-6/TNF-
α tone; macrophage/T-
cell crosstalk (27–30) 

Fatigue trajectory; 
pain/irritation; 
general QoL (31) 

Curcumin/P-gp–
CYP3A4 interaction 
potential; product 
quality variance 
(48–52) 

Oxidative stress / 
Redox 

Curcumin; P. 
emblica 
polyphenols 

Nrf2/ARE activation; 
HO-1/NQO1 
induction; 
mitochondrial stress 
buffering (32–34) 

Mucositis irritation, 
post-treatment 
recovery (35,42–46) 

As above; consider 
timing around 
infusion/radiation 

Cell survival & 
angiogenic tone 

Curcumin; 
withanolides 
(withaferin A) 

Apoptosis/autophagy 
checkpoints; VEGF-axis 
modulation; STAT3 
signaling (27,34–37) 

Edema/inflammation-
related symptom 
biology 

Not disease-
directed; avoid 
overclaiming; 
interaction vigilance 

Neuroendocrine & 
stress 

Withania 
somnifera; 
Ocimum 
tenuiflorum 

HPA modulation; 
sleep–anxiety 
improvements in RCTs 
(38–41) 

Sleep quality; anxiety; 
fatigue/QoL 

Sedation/additive 
CNS effects 
possible; standardize 
extracts 

Microbiome / 
mucosa 

Curcumin; P. 
emblica 
polysaccharides 

Microbiome 
composition; barrier 
proteins; anti-mucositis 
signals (42–47) 

Oral mucositis; GI 
comfort; appetite 

Local vs systemic 
dosing choices; 
quality of oral 
products 

PK / interactions 
Curcumin ± 
piperine; licorice; 
ashwagandha 

CYP3A4/2D6/2C9 & 
P-gp effects (48–56) 

Guides dose-timing & 
monitoring 

Pharmacist review; 
avoid with narrow-
TI drugs without 
oversight 

 

indexed medications and targeted treatment agents.64-68 Co-
formulated piperine and co-administered curcumin may 
inhibit P-gp/CYP3A4, altering the exposure of co-
administered medications.65-68 Glycyrrhizin/licorice should 
be taken into account for mineralocorticoid effects and 
possible PK interactions;71,72 withania extracts show varied 
in-vitro CYP effects with questionable clinical 
significance.69,70  
Clinical application in cancer requires pharmacovigilance, 
dosage transparency, identity/authentication, and 
standardization. 
 
5. Evidence Landscape (Clinical Signals & Gaps) (Figure 
2,3) 

The following results pertain to adjuvant supportive-care 
roles rather than disease-modifying substitutes; the evidence 
is heterogenous (many small, single-center, or open-label 
trials); routine supportive measures remain first-line; 
Rasayana-directed strategies can be added in addition to 
standard care with oncology/pharmacy management.  
 

Cancer-related fatigue (CRF) & quality of life (QoL)  
An open-label comparison study in patients receiving 
chemotherapy for breast cancer showed that using Withania 
 

 
Figure 2. Overview of Rasayana botanicals and their supportive 
roles. 
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 somnifera reduced fatigue scores (PFS, SCFS-6) and 
improved many EORTC QLQ-C30 domains when 
compared to usual care; there is a high risk of bias and RCT 
replication is advised.73 Current ASCO–SIO guidelines 
prioritize exercise, cognitive behavioral therapy, 
mindfulness/yoga, and other non-pharmacologic 
treatments as the norms for CRF; botanicals are not 
currently recommended for CRF, although some are being 
studied as adjuncts.74-76 W. somnifera and Ocimum 
tenuiflorum improved sleep quality and perceived stress 
across 8–12 weeks in RCTs of non-cancer populations. 
These are variables that are presumably relevant to tiredness 
trajectories, but need RCTs specifically focused on 
oncology.77-79 

 
Weight trajectory, appetite, and cachexia 
There are a few RCTs of possible Rasayana treatments for 
cachexia. The absence of high-quality studies is consistently 
mentioned in reviews.80 Clinical translation to endpoints 
like lean mass, hand-grip strength, or GLIM/cachexia 
staging is still poorly understood, despite preclinical and 
translational efficacy (e.g., withanolides/withaferin A) 
having anti-catabolic and cytokine-modulating effect.81,82  
 

Dermatological toxicity and mucositis 
Benefit signals in radiation-/chemoradiation-induced oral 
mucositis (RIOM) in patients with head and neck cancer 
include reductions in pain and mucositis intensity with 

typically high tolerability, according to several small trials 
and reviews.83-87 Positive trends were also shown in a 
preliminary RCT comparing benzydamine and curcumin 
mouthwash.85 In a randomized research, glycyrrhiza glabra 
mouthwash reduced the severity of RIOM.88 Routine dental 
care is further supporting of such findings; nevertheless, 
limited sample numbers, variation in dosage/formulation, 
and outcome measures limit confidence and necessitate 
larger, blinded studies.  
 
Chemotherapy-Induced Peripheral Neuropathy (CIPN), 
pain, and anxiety/sleep  
Oral curcumin reduced the incidence and severity of 
vincristine-induced peripheral neuropathy as compared to 
control in a phase-III pediatric trial.89 Curcumin's anti-
neurotoxic qualities in zovirax and cisplatin models are 
supported by preclinical data.90,91 There are few oncology-
specific studies for W. somnifera/O. tenuiflorum in the 
sleep/anxiety domain; non-cancer RCTs show improved 
sleep quality and reduced stress scores, which is in line with 
potential symptomatic benefits as supplements to behavioral 
therapy based on guidelines.77-79 

 
GI & hepatometabolic support 
Although there are no particular oncology studies for 
Phyllanthus emblica (amla), it does have non-oncology 
clinical evidence for lipid/hepatometabolic regulation and  
 

 
Figure 3. Evidence landscape of Rasayana-based adjuncts across supportive-care domains in oncology. 
Red warning (!) indicates safety concerns requiring monitoring (Tinospora cordifolia hepatotoxicity). 
Standard supportive care remains first-line. 
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Figure 4. Clinician checklist — 10 rapid questions on herbal use. 

 
 

Table 3. Clinical evidence summary for Rasayana-aligned botanicals in supportive oncology. 
Indication / 
Symptom Cluster 

Candidate Study Type / Size 
Main 
Outcomes 

Risk-of-Bias 
Snapshot 

Safety 

Cancer-related 
fatigue, QoL 

Withania somnifera 
Open-label, 
n = 100 

↓ Fatigue (PFS, 
SCFS-6), ↑ QoL 
domains 

Moderate; 
nonrandomized 

Well tolerated 

Cachexia, appetite 
Tinospora 
cordifolia±Glycyrrhiza 
glabra 

Observational, 
n ≈ 30 

Improved 
appetite, ↓ 
inflammation 

High; 
uncontrolled 

Safe in short 
term 

Mucositis 
Emblica officinalis+ 
povidone-iodine 

Retrospective, 
n = 52 

Delayed 
mucositis, ↓ 
severe weight loss 

Moderate; 
retrospective 

No 
interference 
with tumor 
control 

Radiochemotherapy 
adverse effects 

Rasayana Avaleha Controlled, n = 50 
Better QoL, ↓ 
fatigue 

Moderate; small 
sample 

No major AE 

CIPN / neurotoxicity Curcuma longa(curcumin) Preclinical / pilot 

↓ Neuropathic 
pain, 
mitochondrial 
protection 

Low external 
validity 

Safe; 
absorption 
variable 

Anxiety, sleep fatigue Ocimum sanctum RCT, n = 100 
↓ Stress (PSS –
 37%), ↓ anxiety 
(AIS – 48%) 

Low; blinded 
RCT 

Well tolerated 

Overall adjunctive 
QoL 

Chyawanprash(polyherbal) 
Mixed 
human/preclinical 

Improved 
immunity and 
energy trends 

High; 
heterogeneous 

Safe in 
moderate 
doses 

 

historical hepatoprotective signals.92,93 Tinospora cordifolia 
is commonly mentioned in relation to immunomodulation; 
nevertheless, recent studies link it to possible herb-induced 
autoimmune-hepatitis and liver damage phenotypes. This 
underscores the significance of product quality, 

identity/authentication, and LFT monitoring, if 
applicable.94,95 
 

Concurrent chemo/radiation/immunotherapy 
We don't claim anticancer equivalency. Theoretically, 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

bc
.ir

 o
n 

20
26

-0
2-

11
 ]

 

                             8 / 16

https://ijbc.ir/article-1-1828-en.html


 

Iran J Blood Cancer, 2025, Volume 17, Issue 4 | Page 9 of 16 
 

 

Iran J Blood Cancer 

  
botanicals with immunomodulatory or antioxidant 
properties might interfere with treatment; NCI PDQ 
(curcumin) advises individualized risk-benefit analysis and 
attention.96 The question of "antioxidants with 
radiotherapy" is still controversial. While more recent 
syntheses find conflicting evidence on toxicity reduction 
without consistent harm to tumor control, earlier analyses 
warned against supplementing with high doses during 
ongoing treatment.97 However, indirectness and  
heterogeneity make it difficult to draw firm conclusions.98,99 
Use should be limited to shared decision-making structures 
and with oncology/pharmacy oversight. 
 
Survivorship 
The ASCO-SIO survivorship guidelines for CRF, sleep, 
mood, and cardiometabolic risk should be followed in long-
term care.74–76,100,101 Within structured integrative therapy 
(exercise/rehab, CBT/MBI, diet), Rasayana-congruent 
techniques (e.g., topical curcumin for chronic mucosal 
issues, sleep/stress-supportive herbs) might be optional 
extras. 
 
Safety and interactions  
Curcumin and piperine, which are often co-formulated, may 
alter CYP3A4/2D6/2C9 and P-gp, which increases the 
possibility of interactions, especially with narrow-
therapeutic-index cancer medications (such TKIs).102–105 
Real-world precautions include: setting up 
pharmacovigilance (batch quality, identity/authentication, 
adverse-event reporting), avoiding unsupervised high-dose 
combos, favoring topical/local formulations (such as 
mouthwashes for mucositis) during continuing therapy 
where suitable, and reconciling medications. 
 
6. SAFETY, QUALITY, AND HERB–DRUG 
INTERACTIONS 

6.1 Identity & quality 

Standardization to marker compounds (e.g., withanolides in 
Withania somnifera, total curcuminoids in Curcuma longa) 
and manufacturing under GACP/GMP supply chains 
follow the proper identification (binomial + plant part) and 
authentication (macro/microscopy, chromatography, and 
DNA barcoding, where applicable) that precede clinical 
safety integration. Particularly in oncology groups at higher 
risk for toxicity, routine screening for heavy metals, 
pesticides, aflatoxins, adulterants, and microbiological 
contamination is required. WHO/EMA quality standards 

and pharmacopeial tests (e.g., USP <2232>, <561>) ought to 
be implemented.106–114  
Brand and batch/lot; binomial + part; origin/GACP; 
extraction ratio/solvent; marker assay (assay ± acceptability 
range); contaminant reports (metals, pesticides/aflatoxins, 
microbiological); GMP certification/CoA106–114 are 
minimum quality datasets required for EHR orders and 
publications. 
 
6.2 Dose and formulation considerations 

Rasayana medications are available as polyherbals, 
standardized extracts, raw powders, and preparations with 
increased bioavailability (phytosomal, liposomal, 
nanoparticulate, and piperine-adjuvanted). Curcumin's 
limited intrinsic absorption and the sharp rise in exposure 
with piperine or sophisticated carriers are examples of how 
bioavailability drastically alters effect size and interaction 
risk.115–117 When feasible, topical/local administration (gels, 
rinses) can treat symptoms with less systemic exposure (e.g., 
oral mucositis).118,119 The exact substance, dosage, form, 
frequency, fed state, and any bioenhancers must all be 
specified in prescriptions.  
 
6.3 Pharmacovigilance 

Often it is assumed that "traditional" = "risk-free", which is 
not true. Anticipated issues include signals of herb-induced 
liver injury (HILI), such as reports involving Tinospora 
cordifolia, which necessitate baseline/interval LFTs, 
discharge records, and reporting to WHO-UMC/FDA 
MedWatch as directed,121–124 and licorice-induced 
hypertension/hypokalaemia due to the mineralocorticoid 
effect of glycyrrhizin.120 The following are realistic strategies: 
EHR documenting of probable intolerances; explicit 
pause/stop criteria (fever/infection, peri-operative times, 
severe AEs, cytopenias); CTCAE-grade AE reporting; 
baseline CBC, LFTs, and creatinine/eGFR specific to the 
herb. 
 
6.4 Herb–drug interactions (CYP3A4/2C9/2D6; P-gp; 
oncology examples) 

P-glycoprotein and CYP3A4/2C9/2D6 may be modulated 
by rasayana plant materials, which is relevant to anticancer 
medications with limited therapeutic windows (such as the 
majority of TKIs). By default, choose oncology-pharmacy 
screening at commencement.125–128  
Avoid starting high-bioavailability curcumin and piperine at 
the same time around the start of TKI; take into account 
dose spacing and clinical follow-up.  
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Curcumin: Experimental and human evidence documents 
effects on CYP3A4 and P-gp; piperine (commonly co-
formulated) additionally inhibits CYP3A4/P-gp, with 
potential effects on exposure to oral oncolytics.115–117,129–131  
 
Glycyrrhiza: Be cautious when using anticoagulants, 
diuretics, and electrolyte-sensitive medications since licorice 
(Glycyrrhiza) has mineralocorticoid activity (BP/K⁺) and 
may interact with CYP/P-gp.120,132 

 
Ashwagandha (W. somnifera): in-vitro effects on 
CYP3A4/2D6/2C8 differ by extract; treat as a potential 
interaction risk with oral oncolytics until definitive clinical 
PK information.133 

 
Immunotherapy: if immune-modulating botanicals are 
taken with checkpoint inhibitors, utilize cautious 
scheduling, keep an eye out for adverse events, and follow 
standard irAE pathways.134 

 
Timing near therapy. Many centres avoid starting new 
botanicals 48–72 h around chemotherapy and separate 
dosing from oral oncolytics by several hours—an expert-
consensus practice to minimize PK/PD uncertainty.125–128,134 

 

6.5 Clinical governance 

Adopt a co-medication approach: reconcile all supplements 
at each encounter; send products through oncology-
pharmacy for interaction review;  adhering to SIO-ASCO 
recommended practices for evidence-based adjuncts, and 
clearly documenting integrative strategies in the electronic 
health record.135–138 Provide written pause criteria, define 
outcomes to monitor (PROMs like EORTC QLQ-C30 
domains; PSQI; HADS; and labs), and assign monitoring 
responsibility (oncology, pharmacy, integrative clinician). 
Figure 4 depicts the checklist for clinicians on herbal drug 
usage relate questions while patient is on supportive cancer 
care. 
 
7. PATHWAYS FOR IMPLEMENTATION IN 
INTEGRATIVE ONCOLOGY 

To achieve advantages without interfering with tumor 
treatment, the integration of Rasayana as an adjunct care 
requires on time, team structure, quality control, and 
transparent monitoring.139–141 

 
 
 

7.1 When to institute Rasayana adjuncts 
Prehabilitatio  

With product quality and interaction screens in place, short-
course bundles involving exercise, nutritional optimization, 
stress management, and sleep hygiene, along with carefully 
selected Rasayana (e.g., topical curcuminoids for oral care), 
can improve readiness and tolerance prior to surgery or 
systemic/radiation therapy.142,143  
 
During active treatment (select indications): ASCO-
approved non-pharmacologic modalities (exercise, 
CBT/MBI, acupuncture, and yoga) Rasayana for particular 
supporting aims (e.g., curcumin mouthwashes for oral 
mucositis associated with radiation) can go hand in hand. 
Under pharmacist supervision, provide botanicals as co-
medications.139–141,144,145 

 
Survivorship: Address pain, fatigue, mood/sleep, and 
cardiometabolic risk as part of guidelines-based survival 
strategies; document and monitor outcomes as you would 
with any supportive intervention.139–141 

 
7.2 Teamwork and referral pathways 

Implement an Oncologist-Vaidya-Pharmacist-Nurse model 
in which the oncologist directs the treatment of the disease; 
the Ayurvedic clinician recommends specific adjuncts; the 
oncology pharmacist checks for interactions and organ-
function dosage; the nursing staff keeps an eye on adherence 
and toxicity; and the first-line integrative care is provided by 
psycho-oncology, exercise, and dietetics.139–141 

 
7.3 Patient selection and risk screening 

Check for warning signs, such as autoimmune disease on 
immunotherapy, significant hepatic or renal impairment, 
unstable blood pressure or electrolytes, or active bleeding or 
anticoagulation. Geriatric assessment (GA), which reduces 
toxicity and maximizes results when used to customize 
treatment, should be started in the elderly using G8 or VES-
13.146,147 

 
7.4 Documentation, outcomes, and follow-up 

Note specific product information (binomial, part, brand, 
lot, extract ratio/marker test), indication, dosage, timing in 
relation to therapy days, and quality certifications. Use cycle-
aligned timing with validated PROMs (EORTC QLQ-C30 
and FACT-G); evaluate harms with CTCAE v5.0; include 
targeted labs (e.g., LFTs for hepatotropic drugs). Close-the-
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 loop reviews every 1–2 cycles guide continuation, 
adjustment, or deprescribing.148–150,151 
 
8. HEALTH SERVICES, EQUITY, AND COST 
CONSIDERATIONS 

8.1 Access & affordability 

Generally, high-quality (GACP/GMP, CoA) items are 
widely available, but unreimbursed. Facilities must design 
formularies, disclose prices up front, favor topical/local 
alternatives where clinically appropriate, and keep an eye on 
supply chains because US and international research shows 
large out-of-pocket spending on supplementary strategies—
even with universal coverage.152–155 

 
8.2 Cultural safety and patient preference 

It must not be used in place of traditional therapies and 
must respect the patient's beliefs and cultural identity. SIO-
ASCO comments and WHO's developing TCIM approach 
emphasize collaborative decision-making, inclusive, 
evidence-based models, and visible safety planning.156,157 

 
8.3 Economics and evaluation 

There is a lack of economic data on botanical adjuncts. 
Future studies must incorporate CHEERS 2022-compliant 
endpoints, such as QALYs, cost-per-responder in symptom 
targets (fatigue, mucositis), and service effects (unscheduled 
visits, dose reductions), with a predetermined viewpoint 
(payer/provider/societal), equitable analyses (OOP 
proportion, catastrophic expenditure risk), and resource 
utilization (product, pharmacist time, monitoring).158–160 

 
Interaction governance reminder. Due to CYP/P-gp 
liabilities and limited TI of numerous oncolytics (e.g., TKIs), 
retain medication reconciliation and oncology-pharmacy 
review throughout.161–163 

 
9. RESEARCH AGENDA & METHODOLOGICAL 
PRIORITIES 

A coordinated, scientifically sound, and ethically open 
research program that honors both Ayurvedic and 
biomedical conceptual frameworks is crucial to further 
Rasayana integration in cancer.164–166 

 

Trial Designs 
Future research should prioritize pragmatic randomized 
controlled trials (RCTs) that compare Rasayana + usual care 
to usual care alone in order to ascertain the safety and 

efficacy of this treatment in the real world.167,168 Using 
flexible arm additions and early-stopping guidelines, 
adaptive platform studies can evaluate several Rasayana 
formulations or sets of symptoms. For individualized 
symptom management, such as weariness or mucositis, N-of-
1 studies are particularly helpful.169 Because factororial 
designs are statistically efficient and separate component 
and synergistic effects, they enable evaluation of 
complicated polyherbal treatments.170 To avoid 
confounding and selective reporting, severe risk-of-bias 
reduction using RoB-2 and ROBINS-I methodologies must 
be integrated from design to reporting.171,172 

 
Outcomes 
Future trials should be centered on patient-reported 
outcomes. Patient-reported benefit is reflected in endorsed 
PROMs such as FACT-G and EORTC QLQ-C30, as well as 
PRO-CTCAE for symptom toxicities.173,174 Anti-
inflammatory or redox modulation can be measured by 
objective biomarkers such as CRP, IL-6, TNF-α, and redox 
panels.175 Clinical tolerability is measured by time-to-
treatment modification and rate of dose-limiting toxicity, 
whereas actigraphy provides quantitative findings for the 
sleep and fatigue domains.176 

 

Biomarkers and Pharmacokinetic Sub-studies 
Systemic inflammation, redox state, microbiota profile, and 
herb–drug interaction capability should all be defined by 
parallel biomarker and pharmacokinetic (PK) 
evaluations.177,178 Translational safety for co-administration 
with oncolytics is provided by in-vitro CYP/P-gp screening 
combined with follow-up targeted clinical DDI 
investigations in accordance with FDA guidelines.179,180 

 
Reporting Standards and Transparency 
It is crucial to have high-quality, reproducible reporting with 
CONSORT-Herbal, CONSORT-Harms, and CARE 
extensions.181–183 Trial procedures must adhere to SPIRIT 
2013184 and PRECIS-2185 to guarantee pragmatic alignment, 
and observational and registry data must meet 
STROBE/RECORD criteria186,187 Aggregated evidence 
synthesis is strengthened by adherence to FAIR data 
standards and ICMJE-compliant data-sharing 
declarations.188,189 

 
Real-World Evidence (RWE) 
Future integrated oncology registries, structured in 
accordance with the AHRQ "Registries for Evaluating 
Patient Outcomes" architecture, offer real-world scaled 
efficacy and pharmacovigilance data outside of clinical 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

bc
.ir

 o
n 

20
26

-0
2-

11
 ]

 

                            11 / 16

https://ijbc.ir/article-1-1828-en.html


 

Page 12 of 16 | Iran J Blood Cancer, 2025, Volume 17, Issue 4 
 

 
Himani Sharma et al. 

trials.190 In addition to RCT evidence, it links Rasayana 
usage, toxicity, and results across centers, facilitating 
iterative learning of safety and cost-effectiveness analysis. 
 
10. LIMITATIONS OF THIS REVIEW 

Despite being thorough, this evaluation is narrative rather 
than systematic, which might introduce biases in publishing 
and selection. Direct cross-trial comparison is not possible 
because to heterogeneity at the botanical identity, 
standardization, and dosage levels. External validity is 
nevertheless limited by the majority of studies being small, 
observational, or single-center.167,190 Unless standardized in 
accordance with STORMS criteria, laboratory cytokine, 
redox marker, and microbiome index tests are susceptible to 
pre-analytical variability and assay imprecision.177 
Additionally, evidence of herb-drug interactions depends on 
context and requires validation from PK and DDI trials 
before being universally extrapolated.179,180 Notwithstanding 
these drawbacks, convergent data favors a planned, safety-
oriented study program that incorporates Ayurvedic 
Rasayana into contemporary oncologic frameworks. 
 
11. CONCLUSION  

In the early clinical setting of cancer, adjuvant Rasayana 
techniques demonstrate probable mechanistic plausibility 
and promise, such as improving quality of life, enhancing 
treatment tolerance, and controlling symptoms including 
tiredness and mucositis. To prove safety and efficacy, 
however, strong, well-conducted clinical trials that are 
pertinent to oncology must be validated because the 
evidence currently available is still preliminary and 
inconclusive. They should only be taken as a supplement, 
never as a replacement; they should be used under expert 
supervision, with guaranteed product quality, individualized 
selection, and careful safety monitoring. Rasāyana, when 
combined with collaborative decision-making between 
Ayurvedic practitioners and oncologists, is a well-rounded, 
evidence-based approach to patient-centered, holistic cancer 
therapy that balances scientific rigor with conventional 
wisdom. 
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