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Abstract
Chemotherapy induced Myelosuppression (CIM) is the commonest treatment hazard which hampers the dose, continuity, schedule, patient compliance and even cancer treatment outcome by causing pancytopenia and increasing mortality from infection or bleeding.i
Here we discuss the scope and challenges of Ayurveda while addressing this issue and contributing with integrative oncological aspect- especially   chemotherapy induced diarrhea which negates the ksheer-ghrut basti chikitsa.
As bone marrow is the prime tissue affected in CIM, classically mentioned treatment of asthi-majja-pradoshaj vyadhis is indicated- i.e., ksheer-ghrut-basti chikitsa, panchakarma treatments and medicines with sweet and bitter taste. However, chemotherapy induced diarrhea (CID) – which accounts ranging from 50-80%- makes the patients basti-anarha. 
Hence, patient management may be directed in following manner- 
i. Addressing myelosuppression by oral Ayurveda medicines only, 
ii. Addressing myelosuppression with ksheer-ghut basti after managing diarrhea (by either measure i.e., Allopathy or Ayurveda.) 
iii. Preventing diarrhea by takra-dadhi kalpanas mentioned in classics 
iv. Managing diarrhea by atisarahara aushadh yojna
Clinical application and creation of evidence base will help to strengthen integrative oncology practices with Ayurveda. Thus, here we propose possible approach to one of the prime challenges -i.e., chemotherapy induced while introducing and contributing with classical Ayurveda principles and practices in addressing the challenges in cancer management with integrative oncological approach. 
------------------------------------------------------------------------------

Introduction
Chemotherapy remains the mainstay of treatment for many malignancies, either as a curative, palliative, or adjuvant modality. However, its benefits are often offset by significant adverse events. One of the most frequent and clinically serious complications is chemotherapy-induced myelosuppression (CIM), where the cytotoxic action of drugs suppresses hematopoietic stem cell activity in the bone marrow. This results in anemia, neutropenia, and thrombocytopenia, each carrying distinct risks such as fatigue, recurrent infections, mucositis, bleeding episodes, and life-threatening sepsis [1,2]. The dose-limiting toxicity of chemotherapy due to CIM often leads to interruptions, delays, or dose reductions in treatment, thus compromising overall efficacy.
Ayurvedic interpretation of chemotherapy-induced myelosuppression
In Ayurveda, the physiology of blood formation and bone marrow function is explained through dhatu poshana nyaya (i.e. tissue metabolism). Myelosuppression resembles Rakta kshaya (depletion of red blood cells) and Majja kshaya (bone marrow depletion). As mentioned in Charaka Samhita:
“Rakta is the root of strength and sustenance of life; its depletion causes fatigue, pallor, and diseases proneness” (Charaka Sutrasthana 24/4).
Similarly, Ashtanga Hridaya explains that Majja dhatu kshaya leads to weakness of bone-marrow, dizziness, bone fragility, and diminution of ojas (AH Nidan 12/14).
Thus, CIM may be understood as simultaneous Rakta-Majja dhatu dushti, where cytotoxic drugs act as visha- dravya, disturbing dhatu-vyapar (tissue metabolism) and affecting proper formation of rakta and majja dhatu.
Classical Ayurvedic therapeutic line
Although both Rakta and Majja dhatu are affected, the root pathological factor is Majja kshaya/ dushti i.e. affection of stem cells in bone marrow. Hence, rakta dhatu kshaya/ dushti (disturbance in hematopoiesis) can be considered as paratantra dushti i.e., indirect effect of majja dushti. 
Classical management of Majja kshaya/ dushti involves the medicines and food articles of sweet and bitter taste, panchakarma procedures as per the stage of the disease and conditions of the patient. In this regard, especially medicated enemas comprising of medicated milk and/ or medicated ghee having herbs of primarily bitter taste are practiced (Like- Guduchi, Ashwagandha, Nimba, vasa, Kantakari, Patola, Shatavari, yashtimadhu etc.).
Similarly, Ksheera-ghrita basti is recommended in disorders of asthi-majja dhatu (Charaka Sutrasthana- 28/27,28), as it directly nourishes deeper tissues. 
However, administering medicated enemas in myelosuppression patients poses a practical challenge in the form of chemotherapy induced diarrhea.  As medicated enemas are contraindicated in diarrhea cases, it limits adaptation of this classically mentioned measure. 
Chemotherapy-induced diarrhea (CID)
CID ranges from mild (self-limiting) to severe (life-threatening with dehydration, electrolyte imbalance, and sepsis). The CTCAE grading classifies it from Grade 1 (increase of <4 stools/day over baseline) to Grade 4 (life-threatening requiring intensive care).
According to the Canadian Working Group (Maroun et al., 2007)[endnoteRef:1], CID significantly increases healthcare utilisation, often requiring hospitalisation and intravenous rehydration in severe cases. Grade 3–4 diarrhoea can lead to dose-limiting toxicities, treatment discontinuation, and compromised survival outcomes in colorectal cancer patients.  [1: ] 

Pathophysiology of Chemotherapy-Induced Diarrhea
Following four pathological factors play role primarily in developing diarrhea in chemotherapy patients- 
· Epithelial damage: Chemotherapy targets rapidly dividing intestinal epithelial cells, leading to villous atrophy, reduced absorption, and increased permeability (Akbarali et al., 2022). 
· Inflammation and signaling: Activation of pro-inflammatory cytokines and oxidative stress worsen mucosal injury. 
· Enteric nervous system disruption: Changes in motility and secretion worsen diarrheal symptoms. 
· Microbiome dysbiosis: Kawasaki et al. (2023) demonstrated that chemotherapy shifts gut microbial communities, reducing beneficial species such as Lactobacillus and Bifidobacterium while expanding pathobionts, correlating with diarrhea severity.
Diarrhea- Ayurveda aspect-
In Ayurveda, diarrhea corresponds to Atisara, which is described as excessive passage of watery stools caused by Agni dushti and dosha vitiation. Charaka Samhita (Chikitsa 19/5-6) explains:
“When undigested food and aggravated doshas move into the intestines, they expel stool repeatedly in liquid form; this is called Atisara.”
Chemotherapy-induced diarrhea corresponds most closely to Pittaja or Sannipataja Atisara, triggered by cytotoxic injury to mucosal lining, altered Agni, and imbalance of gut flora.
Thus, CIM and CID together reflect Rakta-Majja dushti/ kshaya with simultaneous Agni-dushti and Atisara, creating a therapeutically complex matrix for integrative oncology.

Methods – Search Strategy
To access and assess the published literature on said domains i.e. Chemotherapy induced myelosuppression and chemotherapy induced diarrhea and its management through Ayurveda, databases searched included PubMed, Scopus, AYUSH Research Portal, and Google Scholar, in September 2025. 
Search terms used were : “chemotherapy induced myelosuppression,” “chemotherapy induced diarrhea,” “Ayurveda,” “rasayana,” “basti,” and “atisara.”. In addition, classical Ayurvedic references from Charaka Samhita, Sushruta Samhita, Ashtanga Hridaya, and Kashyapa Samhita were reviewed.

Results
Above mentioned search yielded total seven articles presenting Ayurveda interventions in chemotherapy induced myelosuppression; however, there was no any study addressing the issue of chemotherapy induced diarrhea.  
Out of seven studies, on is review and the other six are animal studies. 
Studies indicate that Ayurvedic botanicals can mitigate chemotherapy-induced myelosuppression and support immune function. Saggam et al. (2022) showed improvements in fatigue, muscle weakness, hair loss, hematological indices, and cytokine profiles with Ayurveda-based botanicals alongside paclitaxel. Senthilnathan et al. (2005, 2006) demonstrated that Withania somnifera enhanced paclitaxel’s antitumor effect while restoring leukocyte, neutrophil, lymphocyte, and immunoglobulin levels. George et al. (2008) reported that Indukantha Ghritha stimulated bone marrow activity, leukopoiesis, and macrophage function, improving tumor remission and survival. Patil et al. (2022) found that Dooshivishari Agada supported RBC and WBC recovery in carboplatin-treated rats. Joshi et al. (2022) highlighted the ability of herbs like Ashwagandha, Shatavari, and Guduchi to modulate neutrophil function and maintain immune homeostasis. Diwanay et al. (2004) showed Withania and Tinospora combination improved white cells, platelets, and immune response in chemotherapy models. Collectively, these studies support the use of Rasayana herbs and polyherbal formulations as adjuvants to enhance hematopoiesis, immunity, and chemotherapy tolerance.
However, there is lack of any clinical work in addressing myelosuppression with Ayurveda. Further, chemotherapy induced diarrhea als hasnot been addressed till date with Ayurveda intervntions.

Discussion
Chemotherapy-induced diarrhea (CID)
The major limitation in integrating basti therapy for CIM is that basti is contraindicated in Atisara (diarrhea) (Charaka Siddhi 3/28). Thus, before introducing ksheera-ghrita basti for majja poshana, CID must be controlled through either allopathic antidiarrheals (e.g., loperamide, octreotide) or Ayurvedic atisarahara aushadha.

Contraindicated for Basti - (Basti Anarha)
Atisara is listed under basti-anarha conditions because enemas may aggravate intestinal irritation. Therefore, basti can only be applied when diarrhea subsides. This poses a practical challenge while considering ksheer-ghruta basti to address , as chemotherapy often induces diarrhea concurrently with marrow suppression.
Possible options that can be explored and adapted
Such complex matrices very routinely cross path of physician  during  designing management of complex conditions. Accordingly based on effectivity of treatment, safety of patient, feasibility of options, prioritizations of treatment objectives etc a decision is taken with Yukti pramana. On this basis following four strategies may be considered while addressing this issue. 
1. Addressing myelosuppression by Ayurvedic medicines orally only
2. Addressing myelosuppression with ksheera-ghrita basti after managing diarrhea
3. Preventing diarrhea by takra-dadhi kalpanas
4. Managing diarrhea by Ayurveda atisarahara aushadha (and further ksheera-ghrita basti yojana)

i. Addressing myelosuppression by oral Ayurvedic medicines
If ksheerbasti is not feasible, oral medicines to address myelosuppression may be used. A proper assessment of agni and bala of patient must be done in order to assure proper rasayana effect of medicines. Several rasayana herbs are mentioned for rakta and majja dhatu poshana:
· Ashwagandha (Withania somnifera) – mentioned as balya, rasayana in Charaka Chikitsa 1/7; modern studies show marrow-stimulating and immunomodulatory activity [3].
· Guduchi (Tinospora cordifolia) – described as vayasthapana, rasayana (Charaka Sutrasthana 25/40); shown to increase WBC recovery [4].
· Amalaki (Emblica officinalis) – noted as vayasthapana, chakshushya (Charaka Sutra 25/40); strong antioxidant, enhances hemoglobin [5].
· Yashtimadhu (Glycyrrhiza glabra) – described as jeevaniya, rasayana in Charaka Sutrasthana 27/27; protects bone marrow [6].
· Shatavari (Asparagus racemosus) – stanyajanana, rasayana; supports hematopoiesis.
These may be administered in powders (churna), decoctions (kvatha), or compound formulations (avaleha) or medicated milk (ksheerapaka).

ii. Addressing myelosuppression with ksheera-ghrita basti after managing diarrhea
Ksheera-ghrita basti specifically nourishes majja dhatu and has brimhana properties (Charaka Sutra 28/27,28). Once diarrhea is controlled, its use may be considered for marrow protection in CIM. A ksheerbasti schedule of 7 days may be done in between two successive chemotherapy sittings in order to address myelosuppression caused by chemotherapy. However, practical feasibility requires oncologist collaboration, patient willingness, and institutional protocols.
iii. Preventing diarrhea by takra-dadhi kalpanas
Classics describe numerous takra kalpanas as therapeutic for grahani and atisara. Examples:
· Musta-takra (with Cyperus rotundus) – regulates Agni.
· Takra siddha with Ativisha (Aconitum heterophyllum) – indicated in pediatric diarrhea (Kashyapa Samhita).
· Dadhi mandaka – curd processed with herbs.
These can be seen as ancient probiotic therapies restoring gut flora and metabolism, much like modern probiotic supplementation. They may prevent CID when started early in chemotherapy cycles.
Based on published meta-analyses [ Feng 2022, Yang 2025], probiotics are used to prevent chemotherapy induced diarrhea and  found significantly effective. Takra, dadhi are well established sources of probiotics and are also well rooted in Indian dietary culture. 
While addressing chemotherapy induced diarrhea, these takra, dadhi kalpanas can be used as dietary formulations before and during chemotherapy schedule for prevention of diarrhea. An integrative approach can be adapted with modern dieticians in order to design the more scientifically precise  clinical practice.
iv. Managing diarrhea by atisarahara aushadha yojana
Based on CTCAE criteria, grade 1 and 2 level diarrhea may be considered for Ayurveda interventions. Ayurveda management of Atisara is based on agni correction and control of atisara. If patient condition worsens and requires conventional hydrations measures and antibiotics support then interventions with conventional medicines based on said criteria may be done. 
For active CID, Ayurveda describes several effective remedies:
· Bilva (Aegle marmelos) – atisarahara (Charaka Chikitsa 19/47).
· Kutaja (Holarrhena antidysenterica) – specific for diarrhea and dysentery (Charaka Chikitsa 19/52).
· Musta (Cyperus rotundus) – regulates digestion.
· Takra (buttermilk) and dadhi kalpas – especially in grahani and chronic diarrhea.
Along with this, table 1, enlists some Ayurvedic classical medicines which are routinely use in management of diarrhea o various causes and severity. 
Table 1- Commonly used Atisara-hara medicines in Ayurveda

	Aananda Bhairava S. Y. 2/6

	Ahiphenaasava S. Y. 7/2

	Baala Bilvaadi Leha A. H. Chi. 9/35-36

	Baala Bilvaadi Yoga A. H. Chi. 9/11-13

	Bilvaadi Kashaaya S. Y. 1/374

	Chaangeree Ghrita A. H. Chi. 8/130-133

	Daad`imaasht`aka A. H. Chi. 9/113-115

	Dhaanyaadi Siddha Jala B. R. 10/20

	Gangaadhara Rasa

	Grahan`ee Kapaat`a Rasa Y. R.

	Jeerakaarisht`a S. Y. 7/30

	Kanakasundaree Gut`ikaa S. Y. 2/17

	Karpoora Rasa B. R. 7/164-165

	Kut`aja Avaleha 3 S. Y. 4/14

	Laghusoots`hekhara

	Mustakaarisht`a S. Y. 7/42

	Naagaraadi Choorn`a A. H. Chi. 10/39-40

	Naagaraadi Kashaaya 2 S. Y. 1/250

	Nripativallabha Rasa B. R. 8/351-365

	Panchaamrita Parpat`ee Y. R.

	Peeyushavalee Rasa B. R. 8/334-345

	Prataapalankes`hvara Rasa Y. R.

	Pravaalapanchaamritra Rasa Y. R.

	Vijaya Parpat`ee B. R. 8/461-484

	Vis`hvaa Ajamodaadi Choorn`a S. Y. 3/113

	Yavaanyaadi Choorn`a A. H. Chi. 9/110-113



These may be used in CTCAE Grade 1–2 CID, while higher grades necessitate hospital-based allopathy. Integrative feasibility exists in milder cases or post-stabilization.

The above mentioned approach and strategies can be summarized as in Figure1
Chemotherapy Patient
↓
Assess CID (CTCAE)
↓
	Grade 0–1 
Mild diarrhea    
	Grade 2    
Moderate diarrhea   
	Grade 3–4  
Severe diarrhea                  

	Hydration with  
Deepaniya  Peya, Yusha, Yavagu, Takra, 
Kutaja Prayoga

	Oral/IV fluids + 
Deepaniya Peya, Yusha, Yavagu Atisarahara aushadha  
(Kutaja, Bilva, Musta) + Takra          
	Hospitalization, IV   | fluids, Octreotide;   Ayurveda treatment on hold till stabilization        


↓
After diarrhea stabilizes (Grade 0–1)
↓
Address CIM
Introduce Ksheera-Ghrita Basti for Majja Poshana 
- Ayurveda: Ashwagandha, Guduchi,
Amalaki, Yashtimadhu with ghruta /  ksheerpaka 
(depending on agni , koshtha status)
↓
Preventive Phase
- Takra kalpanas (CID prevention)
- Oral Rasayana therapy (CIM prevention)
↓
Long-term Follow-up- 
Orally rasayana chikitsa, cancer specific and objective specific Ayurveda treatment along with necessary conventional oncological measures

Conclusion
Ayurveda provides conceptual clarity and therapeutic options for addressing chemotherapy-induced myelosuppression and chemotherapy-induced diarrhea. 
Oral rasayana medicines such as Ashwagandha, Guduchi, and Amalaki show promise in protecting and restoring bone marrow, while takra-dadhi kalpanas hold potential for preventing and mitigating CID, with a parallel to modern probiotics. However, basti therapy, though theoretically beneficial for majja dhatu poshana, faces the challenge of basti-anarhatva during diarrhea, limiting its feasibility.
The major challenge lies in bridging classical Ayurvedic wisdom with modern oncology protocols through well-designed, ethically sound clinical studies. A truly integrative oncological approach must balance efficacy, safety, and patient acceptance. With systematic evidence generation, Ayurveda can meaningfully contribute to supportive cancer care, particularly in the dual toxicities of CIM and CID.
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