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Abstract: Over the last decade, ashwagandha (Withania somnifera (L.) Dunal, AS) has been brought under 

increasing scrutiny regarding its safety for the use in food supplements, culminating in a recent 

recommendation for an Article 8 procedure according to Regulation (EC) No 1925/2006 in the European 

Union (EU). Once executed, this could lead to a ban of the use as an ingredient in food supplements. In 

this review authors assess efficacy evidence stemming from 133 clinical trials conducted over a period of 

45 years for what are the best-documented efficacy endpoints. 
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1. Introduction 

AS is a traditional herb used in Ayurvedic medicine. It is classified as an adaptogen in that it increases 

the ability of an organism to tolerate, adapt, and survive under stress, specifically increase a “state of non-

specific resistance” and “normalize” physiological states (Brekhman & Dardymov, 1969; Natarajan, 

Purushotham, Rajendran, Suresh, & Senthil, 2022; Panossian & Amsterdam, 2017). The use of adaptogenic 

ingredients in dietary supplements and herbal medicines has enjoyed continuously increasing popularity.  

Primary traditional uses that have been studied clinically and subjected to systematic reviews include: 

• Reduction of stress and anxiety (Akhgarjand et al., 2022; Pratte, Nanavati, Young, & Morley, 2014; 

Tóth-Mészáros et al., 2023) 

• Improving sleep (Cheah, Norhayati, Husniati Yaacob, & Abdul Rahman, 2021; Speers, Cabey, 

Soumyanath, & Wright, 2021) 

• Enhancing energy and endurance (Bonilla et al., 2021; Perez-Gomez, Villafaina, Adsuar, 

Merellano-Navarro, & Collado-Mateo, 2020) 

• Supporting cognitive function (Lopresti & Smith, 2021; Lorca et al., 2023; Ng et al., 2020) 

• Boosting immune function (Mikulska et al., 2023; Xu & Cock, 2023) 

• Balancing hormones and reproductive health (Gomez Afonso, Fernandez-Lazaro, Adams, 

Monserda-Vilaro, & Fernandez-Lazaro, 2023; Welch, Bashir, & Daniels, 2023) 

• Promoting overall well-being (Elgar, 2021; Mikulska et al., 2023) 

More recently, its efficacy in disease states such as metabolic syndrome (Durg, Bavage, & Shivaram, 

2020; Quinones, Barrow, & Seidler, 2025; Rakha et al., 2023), cancer (Bashir, Nabi, Tabassum, Afzal, & 

Ayoub, 2023), neurodegenerative diseases (Lerose et al., 2024), rheumatism and arthritis (Kanjilal, Gupta, 

Patnaik, & Dey, 2021), erectile dysfunction and decreased libido (Welch et al., 2023) has been investigated 

in pre-clinical models and human clinical trials. 

In the following we assess clinical trials conducted with AS mono preparations for efficacy endpoints. 



2. Materials and methods 

The search strategy has been previously described by this group of authors (Rattray & Brendler, 2026). 

Rather than collating data from systematic reviews and meta-analyses only (Ferreira et al., 2025), we 

attempted to be comprehensive and included all trial reports that could be located in the literature. We 

additionally conducted a quality assessment of the dataset (Rattray & Brendler, 2026). 

The heatmap (Figure 1) was generated using Python v3.12 (Python Software Foundation, 2026) with 

the Pandas (The Pandas Development Team, 2026), Seaborn (Waskom, 2021), and Matplotlib (Hunter, 2007) 

libraries. 

3. Results 

A total of 134 clinical trial reports for AS were identified. One (S. Mishra & Trikamji, 2013) could not 

be included in the assessment due to the unavailability of the full text. Three trials yielded 2 publications 

focusing on different endpoints; as opposed to in the clinical safety assessment, where they were combined 

into one reporting of safety endpoints, they are treated separately here. We attempted clustering into focus 

areas that mirror the aforementioned traditional uses. In some cases, trials could have been assigned to 

multiple clusters; here, the strongest evidence was used for attribution (Tables 1-13). For completeness’ 

sake, we have also included PK and safety studies (Table 5). 

 



Table 1. Clinical trials with stress, anxiety and mood endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus Efficacy Endpoints Results observed Reference 

Shoden RDBPC 30 + 

240 mg (84 

mg 

withanolides) 

60 days 

Stress and 

anxiety 

reduction 

Primary: Hamilton 

Anxiety Rating 

Scale (HAM-A).  

Secondary: 

Depression, 

Anxiety, and Stress 

Scale (DASS-21), 

morning cortisol, 

DHEA-S, and 

testosterone. 

Significant reduction 

in HAM-A scores 

(p=0.040) and a near-

significant reduction 

in DASS-21 (p=0.096) 

compared to placebo. 

A significant morning 

cortisol reduction 

(23%) and an increase 

in DHEA-S (18%) and 

testosterone (14%) 

were observed 

(p<0.05). 

(Lopresti, Smith, 

Malvi, & 

Kodgule, 2019) 

Shoden RDBPC 40 + 

60 mg / 120 

mg (21 / 42 

mg 

withanolides) 

60 days 

Management 

of high stress 

and anxiety 

Primary: Hamilton 

Anxiety Rating 

Scale (HAM-A).  

Secondary: 

Perceived Stress 

Scale (PSS), Serum 

Cortisol, and Serum 

Testosterone (in 

males). 

Significant reductions 

in HAM-A and PSS 

scores (p<0.0001) for 

both 60 mg and 120 

mg doses of Shoden® 

compared to placebo. 

Serum cortisol levels 

significantly 

decreased (p<0.05), 

while testosterone 

levels in men showed 

a significant increase 

(p<0.0001) by day 60. 

(D. N. Mishra & 

Kumar, 2024) 

KSM-66 RDBPC 30 + 600 mg 60 days 

Chronic stress 

and anxiety 

management 

Primary: Perceived 

Stress Scale (PSS) 

score.  

Secondary: GHQ-28, 

DASS scores, and 

Serum Cortisol 

levels. 

Significant reduction 

in PSS scores 

(p<0.0001) and all 

other stress scales. 

Serum cortisol levels 

decreased by 27.9% in 

the AS group 

compared to only 

(Chandrasekhar, 

Kapoor, & 

Anishetty, 2012) 



7.9% in the placebo 

group (p<0.0001). 

KSM-66 RDBPGPC 39 + 
250 mg / 600 

mg 
8 weeks 

Stress, anxiety, 

and sleep 

quality 

Primary: Perceived 

Stress Scale (PSS) 

and Hamilton 

Anxiety Rating 

Scale (HAM-A). 

Secondary: Serum 

cortisol levels and 

sleep quality (PSQI). 

Significant dose-

dependent reductions 

in PSS and HAM-A 

scores (p<0.0001) for 

both 250 mg and 600 

mg groups compared 

to placebo. Serum 

cortisol levels also 

decreased 

significantly 

(p<0.0001), and sleep 

quality improved 

significantly (p<0.001) 

in both treatment 

groups. 

(Salve, Pate, 

Debnath, & 

Langade, 2019) 

KSM-66 RDBPC 16 + 1,000 mg 12 weeks 

Impact of AS 

on stress 

biomarkers 

during 12-

week 

resistance 

training 

Primary: Heart Rate 

Variability (HRV), 

Salivary Morning 

Cortisol. Secondary: 

24-hour, daytime, 

and nighttime HRV 

metrics. 

No significant 

differences in HRV 

across groups or sexes 

(p>0.05). Cortisol 

showed no significant 

changes (AS: 7.6→7.4 

nmol/L; Placebo: 

5.7→5.4 nmol/L, 

p=0.619). 

(Köstler, Thull, 

Nolte, de Marées, 

& Platen, 2025) 

KSM-66 RC 60 + 600 mg 8 weeks 

Ayurvedic 

diet and 

lifestyle 

intervention 

for stress-

induced 

disorders 

Primary: Perceived 

Stress Scale (PSS-

10). Secondary: 

GAD-7 (Anxiety), 

ISI (Insomnia), HRV 

(Autonomic 

balance), hs-CRP 

(Inflammation). 

PSS-10: Reduction of 

8.3 vs 3.1 (p<0.001). 

HRV: Increase of 11.8 

ms vs 2.4 ms 

(p<0.001). hs-CRP: 

Decrease of 0.68 mg/L 

vs 0.18 mg/L 

(p=0.002). 

(Reddy & 

Sharma, 2025) 



KSM-66 RDBPC 28 + 600 mg 6 weeks 

Physiological 

stress, 

recovery, and 

strength in 

team sports 

athletes 

(Rugby, Water 

Polo, Football) 

Primary: Salivary 

cortisol/cortisone. 

Secondary: Hooper 

Index (HI) recovery 

scores, 

Countermovement 

Jump (CMJ), Pull-

up performance. 

Significant interaction 

for salivary cortisol 

(females) and 

cortisone (males), 

with ASH preventing 

the increases seen in 

PLA. CMJ improved 

in ASH males 

(p=0.018). 

(Coope et al., 

2026) 

Shagandha RDBPC 25 + 500 mg 60 days 

Stress, anxiety, 

and cognitive 

function in 

healthy adults 

Primary: PSS 

(Stress), GAD-7 

(Anxiety), 

WHOQOL-BREF 

(Quality of Life), 

and CANTAB 

battery (Cognition). 

Secondary: Salivary 

cortisol, urinary 

serotonin, and 

dopamine. 

PSS and GAD-7 

scores improved 

significantly (p<0.001) 

by day 60. Quality of 

Life scores increased 

across physical and 

psychological 

domains. Cognitive 

testing showed faster 

decision-making 

(p<0.05) and fewer 

multitasking errors. 

Morning salivary 

cortisol decreased 

(p=0.032), and urinary 

serotonin increased 

(p=0.028). 

(Majeed, 

Nagabhushanam, 

& Mundkur, 

2023) 

Shagandha RDBPC 36 + 500 mg 90 days 

Mild to 

moderate 

anxiety and 

depression 

Primary: Hamilton 

Depression Rating 

Scale (HDRS), 

Hamilton Anxiety 

Rating Scale 

(HARS). Secondary: 

Sleep Quality 

(GSQS), Quality of 

Life (QOL), and 

serum serotonin. 

HARS and HDRS 

scores improved 

significantly (p<0.001) 

by day 90 (>50% 

improvement). Sleep 

quality and QOL also 

significantly 

increased. Serum 

serotonin increased in 

the ARE group but 

decreased in the 

(Majeed et al., 

2024) 



placebo group 

(p<0.001). 

Sensoril / 

Essentra 
RDBPGPC 83 + 

125 mg, 250 

mg, 500 mg 
60 days 

Chronic stress 

and anxiety 

management 

Primary: Modified 

Hamilton Anxiety 

(mHAM-A) scale.  

Secondary: Serum 

cortisol, DHEAS, C-

reactive protein 

(CRP), and blood 

pressure. 

Significant dose-

dependent reductions 

in mHAM-A scores 

(p<0.001) and serum 

cortisol (p<0.001) 

across all treatment 

groups (125mg–

500mg/day). 

Significant increases 

in DHEAS (p<0.01) 

and reductions in 

CRP (p<0.01) and 

blood pressure were 

also observed 

compared to placebo. 

(Abedon, Auddy, 

Hazra, Mitra, & 

Ghosal, 2008) 

Sensoril / 

Essentra 
RDBPC 28 - 

500 mg, 1,000 

mg 
12 weeks 

Schizophrenia 

and 

schizoaffective 

disorder 

symptom 

exacerbation 

Primary: Positive 

and Negative 

Syndrome Scale 

(PANSS) scores.  

Secondary: 

Perceived Stress 

Scale (PSS), C-

reactive protein 

(CRP), and S100B 

levels. 

WSE (1000 mg/d) 

significantly reduced 

PANSS total 

(p=0.002), negative 

(p=0.001), and general 

(p=0.005) symptoms 

compared to placebo. 

Reductions in PSS 

scores were also 

significant (p<0.0001). 

No significant 

differences were 

found for CRP or 

S100B levels. 

(Chengappa, 

Brar, Gannon, & 

Schlicht, 2018) 

Sensoril / 

Essentra 
RDBPC 28 - 

500 mg, 1,000 

mg 
12 weeks 

Depression 

and anxiety 

symptoms in 

Primary: PANSS 

depression single-

item score. 

Secondary: PANSS 

Significant 

improvement in 

depression single-

item (p=0.011) and 

(Gannon, Brar, 

Rai, & 

Chengappa, 

2019) 



patients with 

Schizophrenia 

anxiety-depression 

cluster score. 

anxiety-depression 

cluster (p=0.011) 

compared to placebo 

at 12 weeks. Effect 

sizes were medium 

(0.683 and 0.686). 

Sensoril / 

Essentra 
RDBPGPC 74 + 

125 mg, 250 

mg, 500 mg 
8 weeks 

Stress, sleep, 

and quality of 

life in 

chronically 

stressed adults 

Primary: Perceived 

Stress Scale (PSS-

14), Plasma Cortisol, 

ACTH, Salivary α-

amylase. Secondary: 

HAM-A, HAM-D, 

PSQI (Sleep), 

WHOQoL-Bref. 

Significant reduction 

in PSS-10 scores 

(p<0.001) and serum 

cortisol levels 

(p<0.001) after 90 

days. Sleep quality 

improved 

significantly, with 

PSQI scores dropping 

from 8.45 to 4.94, and 

quality of life scores 

increased across all 

domains. 

(Pandit et al., 

2024) 

Sensoril / 

Essentra 
RDBCO 20 + 500 mg 2 weeks 

Cold Pressor 

Test (CPT) 

induced 

cardiovascular 

changes 

Primary: 

Augmentation 

Index (AIx), Aortic 

Pressure, 

Radial/Aortic Blood 

Pressure. 

Secondary: Heart 

Rate, 

Subendocardial 

Viability Ratio 

(SEVR). 

Significant reduction 

in the rise of SBP 

(p<0.001) and DBP 

(p<0.05) during cold 

stress compared to 

placebo. The extract 

also significantly 

improved SEVR 

(p<0.01) and reduced 

the increase in AIx, 

indicating better 

arterial flexibility and 

myocardial oxygen 

supply under stress. 

(Pilli, 

Koilagundla, 

GSH, & Pingali, 

2016) 

Sensoril / 

Essentra 
RDBCO 20 + 1,000 mg 2 weeks 

Hemodynamic 

response to 

acute mental 

stress 

Primary: 

Augmentation 

Index (AIx), Aortic 

Pressure, 

Radial/Aortic Blood 

Significant reduction 

in AIx (p<0.001) and 

reflected wave 

pressure compared to 

placebo. AS 

(Pingali, Pilli, & 

Fatima, 2013) 



Pressure (SBP/DBP). 

Secondary: 

Subendocardial 

Viability Ratio 

(SEVR), hs-CRP, 

Cortisol, MDA. 

significantly 

attenuated the stress-

induced rise in 

systolic blood 

pressure and heart 

rate, maintaining 

better arterial 

flexibility during 

mental strain. 

Sensoril / 

Essentra 
DRBPC 24 - 

500 mg, 1,000 

mg (as of 

week 2); 

adjunct to 

medication 

12 weeks 

AS as 

adjunctive 

treatment to 

antipsychotics 

Primary: PANSS 

Total score. 

Secondary: PANSS 

subscales, CGI, PSS, 

MCCB (Cognition), 

Inflammatory 

markers (CRP, 

cytokines). 

No significant 

difference between 

groups for PANSS, 

CGI, or PSS (p>0.05). 

No significant effect 

on inflammatory 

markers (CRP, IL-6, 

TNF-α, etc.). 

(Marder, Kelly, 

DeVera, 

Zaranski, & 

Buchanan, 2025) 

Prolanza / 

AshwaSR / 

ashwanova 

RDBPC 85 + 
150 mg, 300 

mg 
60 days 

Stress, sleep 

quality, and 

happiness in 

healthy adults 

Primary: Perceived 

Stress Scale (PSS). 

Secondary: Sleep 

quality (PSQI), 

Happiness level 

(Oxford Happiness 

Questionnaire), 

Eating behavior 

(FCQ-S), and Serum 

Cortisol. 

Significant reductions 

in PSS scores for both 

150 mg (38.6%) and 

300 mg (41.6%) doses 

(p<0.0001). Significant 

improvements in 

sleep, happiness, and 

eating behavior 

(p<0.0001). Serum 

cortisol significantly 

decreased in the 300 

mg group (p<0.05). 

(Thanawala et al., 

2026) 

Zenroot RDBPC 45 + 125 mg 84 days 

Efficacy of 

Zenroot™ 

(ZEN) on 

stress, anxiety, 

mood, and 

sleep 

Primary: Perceived 

Stress Scale (PSS). 

Secondary: Skin 

Conductance (SCR), 

HRV 

(RMSSD/SDNN), 

Anxiety (BAI), 

Mood (POMS), 

Sleep (PSQI). 

Significant 

improvement in PSS, 

BAI, and PSQI 

(p<0.05) on days 28, 

56, and 84. SCR 

improved on day 14 

(p<0.05). HRV 

increased on day 14. 

(Mahadevan et 

al., 2025) 



Aswal RDBPC 11 - 

1,000 – 2,500 

mg 

(individual 

titration) 

6 weeks 

ICD-10 

Anxiety 

Disorders 

(Mixed 

Anxiety & 

Depressive 

Disorder) 

Primary: Hamilton 

Anxiety Scale 

(HAMA).  

Secondary: Global 

Rating Scale (Patient 

& Rater), SAFTEE 

checklist. 

At 6 weeks, 

significantly more 

patients met response 

criteria in the AS 

group (88.2%) 

compared to the 

placebo group (50%) 

(p<0.026). While 

HAM-A scores 

showed a positive 

trend for the herb, the 

difference between 

groups did not reach 

full statistical 

significance on that 

specific scale. 

(Andrade, 

Aswath, 

Chaturvedi, 

Srinivasa, & 

Raguram, 2000) 

PE-1 RDBPC 15 - 
120 mg + 

SSRIs 
6 weeks 

Obsessive-

Compulsive 

Disorder 

(OCD) 

Primary: Yale-

Brown Obsessive 

Compulsive Scale 

(Y-BOCS) total 

score.  

Secondary: 

Obsessive and 

Compulsive sub-

scale scores. 

Significant reduction 

in Y-BOCS total 

scores (p<0.001) in the 

AS group compared 

to placebo. Both 

obsession and 

compulsion sub-

scores showed 

statistically significant 

improvements. 

(Jahanbakhsh et 

al., 2016) 

PE-1 RDBPC 22 - 
1,000 mg + 

SSRI 
6 weeks 

Generalized 

Anxiety 

Disorder 

(GAD) 

Primary: Hamilton 

Anxiety Rating 

Scale (HAM-A). 

Secondary: GAD 

severity 

subgrouping (Mild, 

Moderate, Severe) 

and safety/adverse 

event reporting. 

Significant reduction 

in HAM-A scores 

(p<0.05) in the AS 

group compared to 

placebo. The extract 

was found to be as 

effective as standard 

treatment (SSRIs) 

with a better safety 

profile and fewer side 

effects. 

(Fuladi et al., 

2021) 



PE-6 RDBPC 36 - 
600 mg (1.5% 

withanolides) 
12 weeks 

Naturopathic 

care for 

moderate to 

severe anxiety 

Primary: Beck 

Anxiety Inventory 

(BAI). Secondary: 

SF-36 (Quality of 

Life), Fatigue 

Symptom Inventory 

(FSI), Measure 

Yourself Medical 

Outcomes Profile 

(MY-MOP). 

Significant reduction 

in anxiety scores 

(p<0.0001) in the 

naturopathic group 

compared to the 

psychotherapy group. 

The BAI score 

decreased by 56.5% in 

the AS group vs. 

30.5% in the control. 

Significant 

improvements were 

also seen in mental 

health, concentration, 

and fatigue. 

(Cooley et al., 

2009) 

Root 

powder 
RDBPC 44 - 12,000 mg 60 days 

Generalized 

Anxiety 

Disorder 

(GAD) 

Primary: Hamilton’s 

Anxiety Rating 

Scale (HARS). 

Secondary: 

Hematological and 

biochemical 

investigations. 

Statistically 

significant 

improvement in 

"Anxious Mood" 

(p<0.001) in the AS 

group compared to 

placebo. While the 

overall HAM-A score 

showed higher 

percentage 

improvement in the 

treated group, the 

inter-group difference 

for the total score did 

not reach statistical 

significance. 

(Sud & Thaker, 

2013) 

Root 

powder 
ROL 15 + 6,000 mg 2 days 

Preoperative 

anxiety 

Primary: Hamilton 

Anxiety Rating 

Scale (HAM-A) and 

Changes in Vital 

Signs (Pulse, BP, 

Respiratory rate). 

AS showed a 

significant reduction 

in anxiety scores 

(p<0.01) from baseline 

to the preoperative 

phase. While both AS 

and Tagar were 

(G. Sharma & 

Singh, 2024) 



effective, the relief in 

the AS group (38.54%) 

was statistically 

superior to the Tagar 

group (28.31%). 

 

Table 2. Clinical trials with energy, endurance and musculoskeletal endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus Efficacy Endpoints Results observed Reference 

KSM-66 RDBPC 25 + 
600 

mg 
12 weeks 

Cardiorespiratory 

endurance and 

quality of life 

Primary: VO2max 

(shuttle run test). 

Secondary: World 

Health Organization 

Quality of Life (WHO-

QOL) questionnaire 

scores. 

Significant increase in 

VO2max at 8 weeks 

(p=0.0001) and 12 weeks 

(p=0.0001) compared to 

placebo. All WHO-QOL 

sub-domain scores 

(physical, psychological, 

social, and 

environmental) showed 

statistically significant 

improvements (p<0.05) 

in the supplement 

group. 

(B. Choudhary, 

Shetty, & 

Langade, 2015) 

KSM-66 RDBPC 25 + 
600 

mg 
8 weeks 

Cardiorespiratory 

endurance and 

physical recovery 

Primary: VO2max 

(treadmill test).  

Secondary: Total 

Quality of Recovery 

(TQR) scale, Daily 

Analysis of Life 

Demands in Athletes 

(DALDA) 

questionnaire, and 

antioxidant enzyme 

levels (SOD, CAT, 

GPx). 

Significant increase in 

VO2max (p<0.0001) and 

TQR scores (p<0.0001) in 

the AS group compared 

to placebo. DALDA 

scores for "worse than 

usual" symptoms 

decreased significantly 

(p<0.0001), and 

antioxidant markers 

showed a significant 

upward trend (p<0.0001). 

(Tiwari, Gupta, 

& Pathak, 2021) 

KSM-66 RDBPC 37 + 
600 

mg 
8 weeks 

Physical 

endurance and 

aerobic capacity 

Primary: VO2max 

(treadmill test).  

Secondary: Muscle 

Significant increase in 

VO2max (p<0.0001) and 

upper/lower body 

(Verma, Gupta, 

Patil, Tiwari, & 

Mishra, 2023) 



strength (bench press, 

leg extension), fatigue 

levels (Borg scale), and 

quality of life (WHO-

QOL). 

strength (p<0.0001) in the 

AS group compared to 

placebo. 

Recovery/fatigue scores 

(Borg Scale) also 

improved significantly 

(p<0.0001). 

KSM-66 RDBPC 25 + 
600 

mg 
8 weeks 

Muscle strength, 

size, and 

recovery 

Primary: Muscle 

strength (1-RM bench 

press and leg 

extension).  

Secondary: Muscle size 

(mid-arm and chest), 

body composition, 

serum testosterone, 

and muscle recovery 

(CK levels). 

Significant increases in 1-

RM bench press 

(p<0.001) and leg 

extension (p<0.001) 

compared to placebo. 

Significant increases 

were also seen in muscle 

size, serum testosterone 

(p=0.004), and a 

significant reduction in 

exercise-induced muscle 

damage (Serum CK) 

(p=0.03). 

(Wankhede, 

Langade, Joshi, 

Sinha, & 

Bhattacharyya, 

2015) 

KSM-66 RDBPC 
25 

(elderly) 
+ 

600 

mg 
8 weeks 

Physical frailty 

and vigor in the 

elderly 

Primary: Frailty 

Assessment and 

Screening Tool (FAST). 

Secondary: 6-minute 

Walk Test (6MWT), 

Sleep quality (PSQI), 

Cognitive function 

(MMSE), and Quality 

of Life (SF-12). 

Significant reduction in 

FAST frailty scores 

(p=0.008) and 

improvement in walking 

endurance (p<0.001). 

Cognitive scores 

(MMSE), sleep quality, 

and overall quality of life 

also showed marked 

improvements (p<0.001). 

Biomarkers such as C-

Reactive Protein (CRP) 

and Creatinine Kinase 

(CK) significantly 

improved, indicating 

reduced inflammation 

and muscle stress. 

(Naik, Gudla, 

Bade, & 

Wankhade, 

2024) 



KSM-66 RDBPC 17 + 
600 

mg 
8 weeks 

HIIT and aerobic 

capacity in 

healthy men 

Primary: Peak oxygen 

uptake (VO2peak), 

Peak power output 

(PPO). Secondary: 

Muscle oxygenation 

(NIRS: tHb, SmO2), 

Haematological 

parameters 

(Hemoglobin, 

Erythrocytes). 

No significant difference 

(p>0.05) between AS and 

placebo groups for 

aerobic capacity or 

hematology. Both groups 

showed large 

improvements in test 

time and MAP due to the 

training itself. The 

placebo group actually 

showed better muscle 

oxygen utilization 

(p<0.05) than the 

supplement group. 

(Jówko et al., 

2025) 

KSM-66 RDBPC 15 + 
600 

mg 
28 days 

Muscle strength 

and recovery in 

female football 

players 

Primary: Total Quality 

Recovery (TQR), 

Hooper Index (HI), 

and RPE. Secondary: 

Hand grip strength, 

MBT, and jump 

performance. 

Significant improvement 

in TQR at 28 days 

(p=0.039) and perceived 

sleep quality at 14 days 

(p=0.038). Significant 

group-time interactions 

were noted for grip 

strength (p<0.01), though 

post-hoc differences 

were not definitive. 

Carbohydrate intake was 

a significant covariate for 

strength. 

(Coope et al., 

2025) 

KSM-66 RDBPC 18 + 
600 

mg 
8 weeks 

Effect of AS on 

energy 

metabolism 

during 8-week 

HIIT 

Primary: Adiponectin, 

Asprosin, Irisin levels.  

Secondary: Lipid 

profile (tChol, HDL, 

LDL, TG) and body 

composition (BIA). 

8-week HIIT 

significantly increased 

post-exercise Irisin 

(p<0.001) and decreased 

resting Adiponectin. No 

significant effect of AS 

on any hormonal or lipid 

parameters (p>0.05). 

(Charmas et al., 

2025) 

KSM-66 RDBPC 
25 

(elderly) 
+ 

600 

mg 
8 weeks 

Improvement of 

general health in 

Primary: Older 

People's Quality of Life 

(OPQOL).  

Significant improvement 

in OPQOL at week 8 

(p<0.0001). Significant 

(Honnutagi, 

Ingale, & 

Naikawdi, 2026) 



elderly adults 

(60–85 years) 

Secondary: Epworth 

Sleepiness Scale (ESS), 

Senior Fitness Test 

(SFT). 

reduction in ESS 

(p<0.001) and 

improvement in all SFT 

sub-scales (p<0.01). 

Sensoril / 

Essentra 
RDBPC 19 + 

500 

mg 
12 weeks 

Strength training 

adaptations and 

recovery in active 

men 

Primary: 1-RM Squat 

and Bench Press. 

Secondary: Body 

Composition (DEXA), 

Muscular 

Power/Endurance, 7.5 

km Cycling Time Trial, 

Perceived Recovery. 

Significant gains in 1-RM 

Squat (+19.1 kg vs. +10.0 

kg PLA, p=0.009) and 

Bench Press (+12.8 kg vs. 

+8.0 kg PLA, p=0.048). 

Perceived recovery 

scores significantly 

improved (+14.4%, 

p=0.003). 

(Ziegenfuss et 

al., 2018) 

Ashwa 30 RDBPC 44 + 30 mg 8 weeks 

Cardiorespiratory 

fitness and 

fatigue in healthy 

adults 

Primary: VO2max 

(Modified Bruce 

Protocol).  

Secondary: Lactic acid, 

CPK, RPE (Borg Scale), 

VAS Fatigue. 

Significant increase in 

VO2max (p≤0.05) and 

reduction in Lactic Acid 

at high intensity. CPK 

reduced by 15.7% 

(Prajapati, Satia, 

Shah, Basera, & 

Shah, 2026) 

ASVAMAN RDBPC 18 + 
600 

mg 
42 days 

Efficacy of 

ASVAMAN® on 

energy and 

endurance in 

healthy adults 

Primary: 6-minute 

walk test (6 MWT), 

Serum Cortisol. 

Secondary: Stair 

climbing (SCT), Chair 

standing (CST), 30m 

walk, One-leg stance 

(OLS), Testosterone, 

QoL (SF-36). 

Significant improvement 

in 6 MWT distance 

(p<0.001) and 

Testosterone levels. 

Significant reduction in 

Serum Cortisol (p<0.001). 

Notable enhancements 

in physical function tests 

(SCT, CST, 30 MWT). 

(Puttaswamy, 

Singh, 

Mayachari, 

Parameswaran, 

& Kudiganti, 

2025) 

Witholytin 

/ AgeVel 
RDBPC 28 + 

500 

mg 
60 days 

Physical 

performance, 

sarcopenia 

markers, and 

inflammation 

Primary: Bicycle 

ergometer 

(distance/speed). 

Secondary: Hand-grip 

strength, Muscle mass 

%, Inflammatory 

markers (IL-6, TNF-α, 

hs-CRP), Myostatin. 

Significant increase in 

distance (2.85 km vs 2.16 

km) and speed (25.6 

km/h vs 22.2 km/h). 

Decreasing trend in 

myostatin and pro-

inflammatory cytokines. 

(Raut et al., 

2024) 



Stresscom RPC 18 + 
1,000 

mg 
8 weeks 

Anaerobic 

performance in 

elite cyclists 

Primary: Anaerobic 

power (Watts, Peak 

Power, Average 

Power). Secondary: 

Velocity (50-meter 

dash). 

Significant improvement 

(p<0.001) in Watts and 

significant increases in 

both Peak Power 

(p<0.05) and Average 

Power (p<0.05) after 8 

weeks. While velocity 

showed clinical 

improvement, the 

change was not 

statistically significant. 

(Shenoy, 

Bhaskaran, 

Sandhu, & 

Paadhi, 2012) 

Stresscom RDBPC 47 - 
600 

mg 
12 weeks 

Chronic Fatigue 

Syndrome (CFS) 

Primary: Fatigue Level 

Scale (0-3).  

Secondary: Karnofsky 

Performance Index 

(KPI), Symptom relief 

(Headache, Myalgia, 

Weakness, 

Neuropsychiatric 

complaints). 

At the end of the 4-week 

treatment, 100% of the 

AS group showed "Great 

Improvement" or "Good 

Improvement" in fatigue 

and concentration 

(p<0.001). In contrast, 

only 16% of the placebo 

group showed any 

improvement, with 84% 

reporting no change or 

worsening symptoms. 

(Mansharamani, 

Makkar, Koreth, 

Dutta, & 

Mukherjee, 

2013) 

PE-2 OL 18 + 

750 – 

1,250 

mg 

30 days 

Physical strength 

and lipid profile 

in healthy 

volunteers 

Primary: Vital signs, 

Hemogram, Organ 

function tests 

(LFT/RFT).  

Secondary: Muscle 

strength (Handgrip, 

Quadriceps, Back 

extensor), Body fat %, 

Lean body weight. 

Significant increase in 

back extensor strength 

(p<0.01) and handgrip 

strength (p<0.05). Total 

cholesterol and LDL 

cholesterol decreased 

significantly, while HDL 

(good cholesterol) 

showed an increasing 

trend. No adverse 

changes in organ 

function tests were 

observed. 

(Raut et al., 

2012) 



PE-3 RSBPC 10 + 
500 

mg 
8 weeks 

Physical 

performance and 

endurance in 

healthy young 

adults 

Primary: Maximum 

velocity (KMS), 

Absolute/Relative 

Power (vertical jumps), 

VO2max (Vista Turbo 

Trainer). Secondary: 

Balance (wobble 

board), Blood Pressure 

(systolic/diastolic), 

BMI. 

Significant increase in 

VO2max (p<0.001) and 

maximum velocity 

(p<0.05). Average 

absolute and relative 

power also showed 

significant improvement. 

Systolic blood pressure 

significantly decreased 

(p<0.05) compared to 

baseline and placebo. 

(Sandhu et al., 

2010) 

PE-7 RSBPC 8 + 
300 

mg 
7 days 

Football-specific 

physical and 

physiological 

performance 

Primary: Peak Lactate 

Accumulation (PLA), 

Maximum Oxygen 

Consumption 

(VO2max). Secondary: 

Linear Sprint (LS), 

Agility (COD). 

Significant 

improvements in 

VO2max (p<0.05), agility 

(p<0.05), and vertical 

jump height (p<0.05) in 

the experimental group 

compared to the control 

group. Hemoglobin 

levels also increased 

significantly, while post-

exercise blood lactate 

levels were lower. 

(Meto et al., 

2024) 

Root 

powder 
RPC 54 + 

12,000 

mg 
90 days 

Cardiorespiratory 

endurance in 

healthy subjects 

Primary: Harvard Step 

Test (Physical Fitness 

Index). Secondary: 

Pulse rate recovery, 

subjective health 

parameters. 

Study group FIS 

increased from 77.52 

(BT) to 83.32 (AT) 

(p<0.0001). Control 

group showed a smaller 

increase (79 to 81.44). 

Inter-group difference 

was significant (p=0.003). 

(Sukumar & 

Shashirekha, 

2021) 

Root 

powder 
RSBPC 16 + 

500 

mg 
8 weeks 

Core muscle 

strength and 

stability in 

athletes 

Primary: Core strength 

and stability 

(evaluated via specific 

plank and stability 

tests).  

Secondary: Body Mass 

Index (BMI). 

The experimental group 

taking AS showed a 

significant increase in 

core muscle strength and 

stability (p<0.05) 

compared to the placebo 

group after eight weeks. 

(Malik, Mehta, 

Malik, & 

Sharma, 2014) 



There were no 

significant changes in 

BMI for either group 

during the study period. 

Root 

powder 
OL 10 + 

1.250 

– 

1.500 

mg 

12 weeks 

Physical fitness 

variables in male 

sprinters 

Primary: Standing 

broad jump, 50-yard 

dash, and Pull-ups. 

Secondary: Sit-ups, 

Shuttle run, and 12-

minute run/walk. 

Statistically significant 

improvements (p<0.05) 

were observed in all 

measured diameters. The 

AS group demonstrated 

superior explosive 

power, speed, upper 

body strength, and 

cardiovascular 

endurance compared to 

the control group. 

(Yadav, 2014) 

Root 

powder 
RDBPC 8 + 

750 

mg 
6 days 

Effects of AS on 

Delayed Onset 

Muscle Soreness 

(DOMS 

Primary: Peak Power 

(W), Perceived Pain 

(VAS), Pain Pressure 

Threshold (PPT). 

Secondary: Thigh/Calf 

Circumference, 

Vertical Jump, 

Velocity. 

Significant improvement 

in Peak Power (W) on 

Day 3 (p<0.016) vs 

placebo. No significant 

difference in VAS or 

circumference. 

(Diehl, 2021) 

 

Table 3. Clinical trials with reproductive and sexual health endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus Efficacy Endpoints Results observed Reference 

KSM-66 RDBPC 
37 

(women) 
+ 300 mg 8 weeks 

Sexual function 

and satisfaction 

in healthy 

women 

Primary: Female Sexual 

Function Index (FSFI) 

total score. Secondary: 

Female Sexual Distress 

Scale (FSDS) score and 

Quality of Life (SF-12). 

Significant improvement 

in the FSFI total score 

(p<0.001) and all 

individual domains 

(desire, arousal, 

lubrication, orgasm, 

satisfaction, and pain). 

FSDS scores significantly 

decreased (p<0.001), 

indicating reduced sexual 

(Ajgaonkar, 

Jain, & 

Debnath, 2022) 



distress compared to 

placebo. 

KSM-66 RDBPC 21 - 675 mg 90 days 

Spermatogenic 

activity in 

oligospermic 

males 

Primary: Sperm 

concentration, Motility, 

and Volume. Secondary: 

Serum testosterone and 

Luteinizing Hormone 

(LH) levels. 

Significant increase in 

sperm concentration 

(167%), sperm volume 

(53%), and sperm motility 

(57%) compared to 

baseline (p<0.0001). 

Serum testosterone levels 

increased by 17%, and LH 

levels also showed 

significant improvement. 

(Ambiye et al., 

2013) 

KSM-66 RDBPC 25 + 600 mg 8 weeks 

Sexual 

performance 

and well-being 

in adult males 

Primary: Psychometric 

scales (DISF-M, HMS, 

PSS). Secondary: Serum 

Testosterone and Cortisol 

levels. 

Significant improvement 

in DISF-M total scores 

(p<0.0001) and all sub-

domains (desire, arousal, 

orgasm). Serum 

testosterone levels 

increased significantly 

(p<0.001), while cortisol 

levels and stress (PSS) 

scores significantly 

decreased. 

(Chauhan, 

Srivastava, & 

Pathak, 2022) 

KSM-66 RDBPC 
25 

(women) 
+ 600 mg 8 weeks 

Female sexual 

function and 

satisfaction 

Primary: Female Sexual 

Function Index (FSFI) 

scores.  

Secondary: Female Sexual 

Distress Scale (FSDS) and 

number of 

total/successful sexual 

encounters. 

Significant increases in 

total FSFI scores (p<0.001) 

and all sub-domains 

(arousal, lubrication, 

orgasm, and satisfaction) 

in the AS group 

compared to placebo. 

Sexual distress scores 

(FSDS) significantly 

decreased (p<0.001), 

while the number of 

(Dongre, 

Langade, & 

Bhattacharyya, 

2015) 



successful sexual 

encounters increased. 

KSM-66 RDBPC 
46 

(women) 
+ 600 mg 8 weeks 

Climacteric 

symptoms in 

perimenopausal 

women 

Primary: Menopause 

Rating Scale (MRS) total 

score. Secondary: 

Menopause-Specific 

Quality of Life 

(MENQOL) questionnaire 

and hormonal levels 

(Serum Estradiol, FSH, 

LH, and Testosterone). 

Significant reduction in 

MRS total scores 

(p<0.0001) and MENQOL 

scores (p<0.0001) in the 

AS group compared to 

placebo. Serum estradiol 

levels significantly 

increased (p<0.05), while 

FSH (p<0.05) and LH 

(p<0.05) levels 

significantly decreased. 

(Gopal et al., 

2021) 

KSM-66 RDBPC 
31 

(women) 
+ 600 mg 8 weeks 

Sexual function 

and satisfaction 

in healthy 

women 

Primary: Female Sexual 

Function Index (FSFI) 

total score. Secondary: 

Female Sexual Distress 

Scale (FSDS) and serum 

hormone levels (estradiol, 

testosterone, FSH, LH). 

Significant improvement 

in the FSFI total score 

(p<0.001) and all sub-

domains (desire, arousal, 

lubrication, orgasm, and 

satisfaction). FSDS scores 

significantly decreased 

(p<0.001), indicating 

reduced sexual distress. 

No significant changes 

were observed in serum 

hormone levels. 

(Mutha, 

Mutha, Tejuja, 

& Langade, 

2025) 

KSM-66 RDBPC 30 + 600 mg 8 weeks 

Menopausal 

symptoms and 

quality of life 

Primary: Menopause 

Rating Scale (MRS) total 

and sub-scale scores.  

Secondary: Serum 

Estradiol, FSH, and LH 

levels; Menopause-

Specific Quality of Life 

(MENQOL) scores. 

Significant reduction in 

MRS total scores 

(p<0.001) and MENQOL 

scores (p<0.001) in the AS 

group compared to 

placebo. There was a 

significant increase in 

serum estradiol (p<0.001) 

and a significant decrease 

in FSH and LH levels 

(Vani, 

Muralidhar, & 

Rao, 2025) 



(p<0.001), indicating a 

regulatory effect on the 

hypothalamic-pituitary-

ovarian axis. 

KSM-66 OLPCR 
35 

(pregnant) 
+ 600 mg 12 weeks 

Efficacy and 

safety of ARE in 

pregnant 

women (2nd 

trimester) 

Primary: Hemoglobin 

(Hb), RBC indices.  

Secondary: Perceived 

stress (PSS), Sleep quality 

(PSQI), Safety markers. 

Significant Hb increase 

(+1.06 vs +0.78 g/dL; 

p=0.003). Significant 

reduction in PSS stress 

scores (p<0.001) and 

improved Global PSQI 

(p=0.002). 

(Ajgaonkar, 

Tayade, & 

Nayak, 2026) 

KSM-66 RDBPC 38 + 600 mg 8 weeks 

Efficacy and 

safety of ARE on 

sexual function 

and semen 

quality in 

healthy men 

Primary: Sexual Desire 

Inventory-2 (SDI-2), 

Satisfying Sexual Events 

(SSEs).  

Secondary: IIEF, Semen 

parameters (volume, 

count, motility), SF-12 

QoL. 

Significant increase in 

SSEs (p<0.001) and SDI-2 

scores (p<0.001). Semen 

analysis showed an 87% 

increase in sperm motility 

and a 38% increase in 

count. 

(Khanna, 

Khanna, & 

Panchal, 2026) 

KSM-66 DRBPC 47 + 600 mg 8 weeks 

Efficacy of ARE 

on sexual health 

and semen 

parameters in 

healthy men 

Primary: Satisfying 

Sexual Events (SSEs). 

Secondary: Sexual Desire 

Inventory (SDI-2), IIEF 

scores, Semen analysis, 

Quality of Life (SF-12). 

Significant improvement 

in SSEs (p=0.042), SDI-2 

(p<0.05), and SF-12 

(p<0.0001). Semen 

volume increased by 

25.56%, sperm count by 

47.72%, and morphology 

improved (p=0.007). 

(Mutha, 

Mutha, Tejuja, 

Beldar, et al., 

2025) 

Sensoril 

/ 

Essentra 

RDBPC 
42 

(women) 
+ 

250 

mg, 

500 mg 

24 weeks 

Menopause 

symptoms and 

bone health 

Primary: MENQOL 

questionnaire, Bone 

Turnover Markers (CTX-

1, BALP, RANKL, OPG), 

Reflection Index (RI), and 

Lumbar BMD. Secondary: 

hs-CRP, MDA, GSH, and 

NO. 

Significant dose-

dependent reductions in 

MENQOL total and 

domain scores (p<0.001). 

AS (500 mg) significantly 

reduced hot flash 

frequency, the bone 

resorption marker s-CTX 

(p<0.001), and improved 

(Pingali, 

Nutalapati, & 

Wang, 2025) 



vascular stiffness markers 

compared to placebo. 

Root 

powder 
OL 75 - 

5,000 

mg 
3 months 

Male infertility 

and 

reproductive 

hormones 

Primary: Sperm 

concentration/motility, 

Serum T, LH, FSH, PRL. 

Secondary: Lipid 

peroxidation (LPO), 

Protein carbonyls, 

Vitamins A, C, E, Seminal 

fructose. 

Significant increase in 

sperm count and motility 

across all groups. Serum 

T and LH increased 

significantly, while FSH 

and PRL decreased. 

Antioxidant enzymes 

(SOD, Catalase) and 

Vitamins A/C/E were 

restored. 

(Ahmad et al., 

2010) 

Root 

powder 
OL 180 - 

5,000 

mg 
3 months 

Seminal plasma 

metabolites in 

infertile males 

Primary (NMR): Lactate, 

Alanine, Citrate, GPC, 

Histidine, Phenylalanine. 

Secondary: Sperm 

concentration/motility, 

LPO, Serum hormones 

(LH, T, FSH, PRL), TCA 

enzymes. 

Significant increases in 

sperm concentration 

(167%) and motility (57%) 

in oligospermic males 

(p<0.001). NMR analysis 

showed a significant 

restoration of essential 

metabolites, specifically 

increasing citrate and 

decreasing lactate/choline 

ratios, alongside balanced 

hormone levels. 

(Ashish Gupta 

et al., 2013) 

Root 

powder 
RDBPG 46 - 

5,000 

mg 
90 days 

Idiopathic male 

infertility 

Primary: Semen volume, 

sperm count, progressive 

motility, and 

morphology. Secondary: 

Adverse 

effects/complications. 

Significant improvements 

in sperm count (p<0.001), 

motility (p<0.001), and 

normal morphology 

(p<0.001) compared to 

baseline. While both AS 

and the drug 

pentoxifylline were 

effective, AS showed a 

statistically superior 

increase in sperm count 

(Nasimi Doost 

Azgomi et al., 

2018) 



(13.56×106/mL vs. 

8.74×106/mL). 

Root 

powder 
OL(?) 60 + 

5,000 

mg 
3 months 

Male infertility 

and stress-

related semen 

quality 

Primary: Sperm 

concentration/motility, 

partner pregnancy rate. 

Secondary: Serum 

Cortisol, LPO, 

antioxidant enzymes 

(SOD, Catalase), Vitamins 

A/C/E. 

14% pregnancy rate 

achieved. Serum cortisol 

decreased by 32% in 

high-stress subjects. 

Significant improvements 

in sperm concentration 

(17-36%) and motility (9-

13%). LPO decreased by 

23-29%. 

(Mahdi et al., 

2011) 

Root 

powder 
OL(?) 75 - 

5,000 

mg 
3 months 

Semen quality 

and oxidative 

stress in infertile 

men 

Primary: Intracellular 

ROS concentration, 

Annexin-V binding 

(Apoptosis/Necrosis). 

Secondary: Seminal 

plasma Cu, Zn, Fe, and 

Au concentrations. 

Significant reduction in 

sperm apoptosis (p<0.01) 

and ROS concentrations 

(p<0.001) across the 

infertile groups. Essential 

metal ion concentrations 

(Cu, Zn, Fe, and Au) in 

the seminal plasma 

significantly improved 

(p<0.01) following 

treatment. 

(Shukla et al., 

2011) 

Root 

powder 
RSBPC 41 - 

5.400 

mg 
60 days 

Psychogenic 

Erectile 

Dysfunction 

(ED) 

Primary: International 

Index of Erectile Function 

(IIEF) scores. Secondary: 

Semen analysis, 

Testosterone levels. 

No significant difference 

was found between the 

AS group and the placebo 

group in improving 

erectile function (p>0.05). 

Both groups showed a 

similar percentage of 

mild improvement (5% 

and 9% respectively), 

which was attributed to 

the "placebo effect." 

(Mamidi & 

Thakar, 2011) 



Root 

powder 
ROL 15 - 

5,000 

mg 
60 days 

Clinical 

management of 

Ksheena Shukra 

(Oligospermia) 

Primary: Sperm count, 

actively motile sperms, 

and semen volume.  

Secondary: Dourbalya 

(weakness), Shrama 

(fatigue), and 

Mukhashosha (dryness of 

mouth). 

Significant increase in 

sperm count (78.57%) and 

motility in the AS group. 

Marked improvements in 

sexual vigor and overall 

sperm health compared 

to the Shatavari group. 

(Anil Gupta, 

2024) 

Root 

powder 
ROL 15 - 

10,000 

mg 
60 days 

Oligospermia 

(Ksheena 

Shukra) 

management 

Primary: Sperm count, 

sperm motility, and 

semen volume. 

Secondary: Vigor, vitality, 

and clinical safety. 

Significant increase in 

sperm count (p<0.001) 

and improvement in 

sperm motility. Semen 

volume and overall 

vitality scores also 

increased significantly 

compared to baseline. 

(Jandial, 2010) 

 

Table 4. Clinical trials with safety, tolerability and pharmacokinetic endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus Efficacy Endpoints 
Results 

observed 
Reference 

Shoden RDBCO 15 + 

480 mg, 7,400 

mg (both 185 

mg 

withanolides) 

SD 

Comparative 

bioavailability 

and 

bioequivalence of 

AS extracts 

Primary: Area Under the 

Curve (AUC), Maximum 

Plasma Concentration 

(Cmax), and Time to 

Cmax (Tmax). Secondary: 

Elimination Half-life 

(T1/2) and 

Safety/Tolerability. 

Shoden® 

(High-

concentration 

extract) 

showed 

significantly 

higher 

bioavailability 

for total 

withanolides 

(AUC0−t) 

compared to a 

standard 

extract. 

Withanolide A 

and 

Withanoside 

IV were 

(Kim, Venkatesan, 

Rathi, & Antony, 

2023) 



successfully 

detected in 

plasma, 

confirming 

systemic 

absorption. 

Both 

formulations 

were well-

tolerated with 

no adverse 

events. 

Shoden SDRDBCO 15 + 

480 mg (35% 

withanolides), 

1,800 mg (10% 

withanolides), 

3,700 mg (5% 

withanolides), 

7,400 mg (2.5% 

withanolides) 

Single 

dose with 

7-day 

washout 

Comparative oral 

bioavailability of 

4 standardized AS 

extracts 

Primary: AUC0–t, AUC0–

∞, Cmax, Tmax. 

Secondary: Half-life (t1/2), 

Mean Residence Time 

(MRT), Systemic 

Clearance (Cl). 

WS-35 (35% 

glycosides) 

had an AUC0–

t 118 to 267 

times higher 

per gram than 

other extracts. 

WS-35 showed 

significantly 

higher Cmax 

(60.4 ng/mL) 

and longer 

half-life (9.6 

hours). 

(Rathi & Kim, 2025) 

KSM-66 OLRCO 14 + 

300 mg 

Prolanza and 

300 mg KSM-

66 (30 mg 

withanolides 

each) 

SD 

Comparative 

Pharmacokinetics 

and 

Bioavailability 

Primary: Maximum 

plasma concentration 

(Cmax), time to reach 

peak concentration 

(Tmax), and Area Under 

the Curve (AUC0−t) for 

total withanolides. 

Prolanza 

(sustained-

release) 

showed a 

significantly 

lower Cmax 

(14.93±6.30 

ng/mL) but a 

significantly 

longer Tmax 

(6.0 h vs. 2.0 h) 

and higher 

relative 

bioavailability 

(Alluri, Thanawala, 

& Upadhyay, 2021) 



(160.7%) 

compared to 

the 

conventional 

extract 

(p<0.0001). 

Total 

withanolides 

remained 

detectable in 

the plasma for 

up to 24 hours 

with the 

sustained-

release 

formulation. 

KSM-66 RDBPC 40 + 600 mg 8 weeks 

Safety and 

tolerability in 

healthy adults 

Primary: Hematological 

parameters, serum 

biochemistry (liver/kidney 

function), and thyroid 

function (TSH, T3, T4).  

Secondary: Vital signs and 

clinical adverse events. 

No significant 

changes or 

abnormalities 

were observed 

in any 

hematological, 

biochemical, or 

thyroid 

parameters 

compared to 

placebo. Vital 

signs remained 

within normal 

ranges, and no 

adverse events 

were reported 

by any 

participants. 

(Verma, Gupta, 

Tiwari, & Mishra, 

2021) 

KSM-66 OBS 191 + 600 mg 
12 

months 

12-month safety 

and efficacy of AS 

Root Extract 

(ARE) 

Primary: Clinical Adverse 

Events (AEs).  

Secondary: 

Hepatic/Renal/Thyroid 

function, Serum Cortisol, 

Safety: 18 mild 

AEs (9.4% 

incidence); no 

significant 

hepatic or 

renal changes. 

(Salve et al., 2025) 



Testosterone, QoL (SF-12), 

CGI-I. 

Efficacy: 

Significant 

decrease in 

Cortisol 

(p<0.001), 

increase in 

Testosterone 

(p<0.05), and 

improved QoL 

(p<0.001). 

KSM-66 RDBPC 498 + 600 mg 8 weeks 
Tolerability and 

AEs 

Liver function tests, renal 

function markers, 

hematological parameters. 

  

(Pakhale, Salve, 

Ademola, Parraca, 

& Langade, 2026) 

LongeFera RDBPC 20 + 200 mg 180 days 

Long-term safety 

and tolerability of 

WS root extract in 

healthy older 

adults (50–70 

years) 

Primary: Hematological, 

Hepatic (LFT), Renal 

(KFT), and Lipid profiles. 

Secondary: Testosterone, 

CRP (Inflammation), NT-

proBNP (Cardiac stress), 

Thyroid (T3, T4, TSH). 

No clinically 

significant 

adverse 

changes in 

safety markers 

over 180 days. 

CRP decreased 

by 51.1% and 

NT-proBNP by 

28.7%. 

Testosterone 

increased by 

15.7% in males. 

(N. Vaidya et al., 

2026) 

Zenroot SD 20 + 

125 mg, 600 

mg (KSM-66), 

500 mg 

(Sensoril) 

Single 

dose with 

8-day 

washout 

Comparative oral 

bioavailability of 

Zenroot™ (ZEN 

1.5) 

Primary: Plasma 

concentration of total 

withanolides. Secondary: 

Cmax, AUC0−t, Tmax, 

t1/2. 

ZEN 1.5 

(125mg) 

showed 2.1-

fold higher 

bioavailability 

than ASH 5 

(600mg) and 

1.3-fold higher 

than ASH 10 

(500mg). 

(Ramapalaniappan 

et al., 2025) 



API-2 RDBPC 10 + 1,000 mg 6 months 

Antioxidant 

potential and 

hematological 

parameters in 

healthy adults 

Primary: Lipid 

Peroxidation (LPO) / 

Malondialdehyde (MDA) 

levels. Secondary:  

Superoxide Dismutase 

(SOD), Hemoglobin (Hb), 

and Hematocrit (HCT). 

Significant 

reduction in 

Lipid 

Peroxidation 

(p<0.001) and a 

significant 

increase in 

Superoxide 

Dismutase 

(p<0.01). Both 

AS and 

Guduchi 

showed 

significant 

increases in 

Hemoglobin 

and 

Hematocrit 

levels 

compared to 

placebo. 

(Kuchewar, Borkar, 

& Nisargandha, 

2014) 

Witholytin 

/ AgeVel 
OL 18 + 1,000 mg 4 weeks 

Long-term safety 

and tolerability in 

healthy older 

adults 

Primary: Clinical 

laboratory parameters 

(Hematology, Liver 

Function Tests, Renal 

Function Tests).  

Secondary: Vital signs (BP, 

Pulse), BMI, and Physical 

examination. 

No statistically 

significant 

changes were 

observed in 

hematological, 

hepatic, or 

renal markers 

over 180 days 

(p>0.05). All 

parameters 

remained 

within the 

reference 

clinical range, 

and no serious 

adverse events 

were reported. 

(V. G. Vaidya et al., 

2023) 



Witholytin 

/ AgeVel 
OL 18 + 500 mg SD 

Systemic 

absorption and 

metabolism in 

healthy adults 

Primary: Plasma 

concentration of 

Withaferin-A, 12-

deoxywithastramonolide, 

and Withanolide A/B. 

Secondary: Safety, 

tolerability, and half-life 

(T1/2). 

All primary 

withanolides 

were 

detectable in 

plasma within 

20 minutes, 

reaching peak 

concentration 

(Cmax) at 

approximately 

1.5 to 2 hours. 

The extract 

demonstrated 

a multi-phasic 

elimination 

pattern with a 

half-life of 2–4 

hours for most 

markers. No 

adverse events 

were reported. 

(V. G. Vaidya et al., 

2024) 

 

Table 5. Clinical trials with cognitive function endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus Efficacy Endpoints Results observed Reference 

KSM-66 RDBPC 25 - 
600 

mg 
8 weeks 

Cognitive 

function and 

memory 

Primary: Wechsler 

Memory Scale III 

(Logical Memory, 

Faces, Family Pictures, 

Letter-Number 

Sequencing).  

Secondary: Executive 

function (Eriksen 

Flanker Task), attention 

(Wisconsin Card Sort), 

and information 

processing speed (Trail 

Making Test). 

Significant 

improvements in the AS 

group compared to 

placebo for immediate 

memory (p=0.007) and 

general memory 

(p=0.012). Significant 

enhancements were 

also noted in executive 

function (p=0.041), 

sustained attention 

(p=0.024), and 

information-processing 

speed (p=0.006). 

(D. 

Choudhary, 

Bhattacharyya, 

& Bose, 2017) 



KSM-66 RDBPC 61 + 
600 

mg 
8 weeks 

Cognitive 

function, energy, 

and mood in 

healthy adults 

Primary: COMPASS 

battery (Memory, 

speed, attention, visual 

learning).  

Secondary: POMS-A 

(Mood), BRIEF-A 

(Executive function), 

and MFS (Mental 

fatigue). 

Significant 

improvements in 

cognitive domains 

including episodic 

memory and attention 

(p<0.01). Executive 

function scores (BRIEF-

A) and mental fatigue 

(MFS) showed marked 

reduction in 

impairment. Total 

mood disturbance 

(TMD) also significantly 

decreased. 

(Kale, 

Lopresti, Suri, 

Garg, & 

Langade, 

2024) 

KSM-66 RDBPC 
42 

(children) 
+ 

300 

mg 
8 weeks 

Cognition, 

behavior, and 

sleep in children 

(6–12 years) 

Primary: COMPASS 

battery (Memory, 

speed, attention), SDQ, 

BRIEF (Executive 

function), SDSC 

(Sleep), and PROMIS-

29. 

Significant gains in 

episodic memory 

(Word Delayed Recall, 

p=0.038; Stroop Task, 

p=0.021), working 

memory (Corsi blocks, 

p=0.013), and 

processing speed 

(p=0.040). Choice 

Reaction Time accuracy 

increased significantly 

(p<0.005). Sleep 

disturbance scores 

(SDSC) improved 

significantly (p=0.035). 

(Suri et al., 

2024) 

KSM-66 RDBPC 39 + 
300 

mg 
8 weeks 

Cognitive 

performance 

and sleep 

quality in 

children (6–12 

years) 

Primary: COMPASS 

(Attention, Memory, 

Executive Function). 

Secondary: SDSC 

(Sleep), SDQ 

(Behavior), PROMIS 

(Fatigue), BRIEF2 

(Executive function). 

Significant 

improvement in Speed 

of Information 

Processing (p=0.040), 

Delayed Word Recall 

(p=0.038), and Sleep 

Quality (p=0.035). 

(Saxena et al., 

2026) 



Sensoril / 

Essentra 
RDBPC 30 - 

250 

mg, 

500 

mg 

8 weeks 

Cognitive 

dysfunction in 

Euthymic 

Bipolar Disorder 

Primary: Cognitive 

performance (Digit 

Span Backward, 

Flanker Neutral 

Response Time, Penn 

Eraser Test).  

Secondary: 

Psychopathology scales 

(YMRS, HDRS, BPRS). 

Significant 

improvements were 

observed in auditory-

verbal working 

memory (p=0.002), 

reaction time (p=0.033), 

and social cognition 

(p=0.045) in the AS 

group compared to 

placebo. No significant 

differences were found 

in clinical symptoms 

(mood stability), 

suggesting the effects 

were specifically 

procognitive. 

(Chengappa et 

al., 2013) 

Sensoril / 

Essentra 
RDBCO 20 + 

1,000 

mg 
2 weeks 

Cognitive 

Health 

Cognitive and 

psychomotor 

performance in 

healthy males 

Primary: Computerized 

psychometric tests 

(Reaction time, Choice 

discrimination, Digit 

symbol substitution, 

Digit vigilance, 

Tracking). Secondary: 

Safety and tolerability. 

Significant 

improvements in 

reaction time (p<0.001), 

choice discrimination 

(p<0.001), and digit 

symbol substitution 

(p<0.001). Performance 

in digit vigilance and 

tracking tests also 

improved significantly 

compared to placebo. 

(Pingali, Pilli, 

& Fatima, 

2014) 

Prolanza / 

AshwaSR / 

ashwanova 

RDBPC 62 + 
300 

mg 
90 days 

Cognitive 

functions in 

healthy, stressed 

adults 

Primary: CANTAB 

battery (PAL, RT, RVP, 

SWM). Secondary: PSS-

10, Serum Cortisol, 

OHQ (Happiness), 

PSQI (Sleep), Serum 

BDNF. 

Significant 

improvement in 

sustained attention, 

working memory, and 

executive function 

(p<0.001). Recall and 

information processing 

speed also increased. 

PSS scores dropped 

significantly, and serum 

cortisol levels were 

(Gopukumar 

et al., 2021) 



reduced compared to 

placebo. 

Somin-On RDBPC 20 - 
250 

mg 
60 days 

Mild Cognitive 

Impairment 

(MCI) 

Primary: Montreal 

Cognitive Assessment 

(MoCA) and Mini-

Mental State 

Examination (MMSE).  

Secondary: Wechsler 

Memory Scale-III 

(WMS-III) and Shepard 

mental rotation task. 

Significant gains in 

immediate and general 

memory (p<0.001). 

Shepard task improved 

by 31.67% (p<0.001). 

MoCA rose by 14.77% 

and MMSE by 19.21%. 

(Rai & Mishra, 

2025) 

NooGandha RDBPGPC 38 + 

225 

mg, 

400 

mg 

30 days 

Cognitive 

performance 

and mood in 

stressed adults 

Primary: CNS Vital 

Signs (Cognition), 

Salivary Cortisol. 

Secondary: DASS-21, 

Perceived Stress Scale 

(PSS), Food Cravings 

Questionnaire (FCQ-

15). 

Significant 

improvements in visual 

memory, reaction time 

(p=0.001), and mental 

flexibility (p=0.022) 

compared to placebo. 

Daily stress and food 

cravings were 

significantly reduced, 

while serum cortisol 

showed a downward 

trend. 

(Remenapp et 

al., 2022) 

NooGandha RDBPCCO 14 + 
400 

mg 
SD 

Acute and 30-

day effects on 

executive 

function 

Primary: PEBL Battery: 

BCST (Reasoning), 

GNG (Response 

control), STT (Working 

memory), PVTT 

(Vigilance). 

Significant 

improvement in STT 

reaction time at 3h and 

6h. PVTT showed ASH 

staved off mental 

fatigue and sustained 

attention vs. PLA. 

(Xing et al., 

2022) 

NooGandha RDBPC 30 + 
225 

mg 
30 days 

Acute and 

repeated 

supplementation 

on cognition and 

mood 

Primary: Cognitive 

performance 

(COMPASS battery: 

Attention, Memory, 

Executive Function).  

Acute: Significant 

improvement in mental 

flexibility (Stroop test, 

p=0.02) and speed of 

attention. Repeated (30-

(Leonard et 

al., 2024) 



Secondary: Mood states 

(Profile of Mood States 

- POMS), stress, and 

safety markers. 

day): Significant 

improvements in 

executive function, 

working memory, and 

sustained attention. 

Mood scores showed 

significant reductions in 

tension, depression, and 

fatigue (p<0.05). 

 

Table 6. Clinical trials with sleep endpoints. 

Product Protocol Power* Health Dose Duration 
Narrow 

Focus 
Efficacy Endpoints Results observed Reference 

Shoden RDBPC 71 + 

120 mg (42 

mg 

withanolides) 

6 weeks 

Sleep quality 

in healthy 

adults with 

non-

restorative 

sleep 

Primary: Restorative 

Sleep Questionnaire 

(RSQ-W) and Sleep 

Quality (PSQI). 

Secondary: Actigraphy 

(Sleep latency, 

Efficiency, Total sleep 

time) and Quality of Life 

(WHOQOL-BREF). 

AS group showed a 

72.48% improvement in 

restorative sleep scores 

vs. 29.48% in placebo 

(p<0.001). Significant 

improvements were also 

seen in sleep efficiency, 

total sleep time, and sleep 

latency (p<0.001), 

alongside enhanced 

quality of life. 

(Deshpande, 

Irani, 

Balkrishnan, 

& Benny, 

2020) 

KSM-66 RDBPC 
19 

(elderly) 
+ 600 mg 12 weeks 

Quality of 

life and 

sleep in the 

elderly 

Primary: Sleep quality 

(Sleep Rating Scale).  

Secondary: Quality of 

Life (WHOQOL-BREF) 

and Mental Well-being 

(WEMWBS). 

Significant improvement 

in sleep quality (p<0.001) 

and all domains of 

Quality of Life, including 

physical, psychological, 

social, and environmental 

health. Mental well-being 

scores also increased 

significantly (p<0.001) 

compared to placebo. 

(Kelgane, 

Salve, 

Sampara, & 

Debnath, 

2020) 

KSM-66 RDBPC 39 + 600 mg 10 weeks 

Insomnia 

and Anxiety 

management 

Primary: Sleep Onset 

Latency (SOL), Total 

Sleep Time (TST), Wake 

Significant reduction in 

time to fall asleep 

(p<0.019) and 

(Langade, 

Kanchi, 

Salve, 



After Sleep Onset 

(WASO). Secondary: 

Sleep Efficiency (SE), 

PSQI, and HAM-A 

scores. 

improvement in sleep 

efficiency (p<0.001). 

Anxiety scores (HAM-A) 

decreased significantly 

(p<0.005) compared to 

placebo. 

Debnath, & 

Ambegaokar, 

2019) 

KSM-66 RDBPGPC 38 + 600 mg 8 weeks 

Chronic 

Insomnia 

and Sleep 

Quality 

Primary: Sleep Onset 

Latency (SOL), Total 

Sleep Time (TST), Wake 

After Sleep Onset 

(WASO), and Sleep 

Efficiency (SE) measured 

via actigraphy.  

Secondary: Pittsburgh 

Sleep Quality Index 

(PSQI) and Hamilton 

Anxiety Rating Scale 

(HAM-A). 

Significant improvements 

in all sleep parameters 

(p<0.0001). SOL 

decreased by 31% in 

insomnia patients, and SE 

improved significantly. 

Anxiety scores (HAM-A) 

also dropped 

significantly in the 

treatment group 

(p<0.0001) compared to 

placebo. 

(Langade, 

Thakare, 

Kanchi, & 

Kelgane, 

2021) 

PE-4 RDBPC 29 + 700 mg 30 days 

Experiential 

impact on 

stress, sleep, 

and mental 

clarity in 

college 

students 

Primary: Qualitative 

thematic analysis of 

"lived experiences" via 

daily check-ins and 

focus groups.  

Secondary: Energy 

levels, Mental clarity, 

Sleep dynamics, Stress 

management. 

IG participants reported 

significant "calm energy," 

heightened focus, and 

"rejuvenated" sleep. A 

distinct transition 

occurred between days 9–

13, moving from initial 

grogginess to sustained 

clarity. 

(Baker et al., 

2022) 

PE-4 RDBPC 29 + 700 mg 30 days 

Stress, sleep 

quality, and 

food 

cravings in 

college 

students 

Primary: Food Cravings 

Questionnaire (FCQ), 

Restorative Sleep 

Questionnaire (RSQ), 

Perceived Stress Scale 

(PSS).  

Secondary: Physical 

Activity (IPAQ), BMI, 

COVID-19 enrollment 

timing. 

Significant reduction in 

food cravings (P=0.01). 

Significant improvement 

in sleep quality (P=0.02) 

after controlling for initial 

sleep variance. PSS scores 

improved, but was non-

significant vs. placebo. 

(O'Connor et 

al., 2022) 



PE-8 RDBPC 26 + 
250 mg, 600 

mg 
12 weeks 

Sleep quality 

in adults 

with non-

clinical sleep 

problems 

Primary: Visual 

Analogue Scale (VAS) 

for sleep quality. 

Secondary: PSQI, 

Insomnia Severity Index 

(ISI), Epworth Sleepiness 

Scale, STAI (Anxiety). 

Significant improvement 

in VAS scores for all AS 

groups vs. control 

(p=0.014). ISI scores 

decreased most in the 600 

mg AS group. Significant 

reduction in daytime 

somnolence across 

experimental groups. 

(Pérez-Piñero 

et al., 2024) 

Root 

powder 
RDBPG 20 + 3,000 mg 30 days 

Management 

of 

Nidranasha 

(Insomnia) 

Primary: Sleep Latency, 

Sleep Duration, and 

Number of awakenings.  

Secondary: Daytime 

sleepiness and overall 

sleep quality. 

Significant improvement 

in sleep quality (p<0.001) 

and a marked reduction 

in the time taken to fall 

asleep. While both herbs 

were effective, AS 

showed a statistically 

superior percentage of 

improvement in 

restorative sleep 

compared to Tagara. 

(Chimanchod 

& Kadlimatti, 

2020) 

Root 

powder 
RDBPC 

28 

(elderly) 
+ 6,000 mg 30 days 

Primary 

insomnia in 

elderly 

males 

Primary: Pittsburgh 

Sleep Quality Index 

(PSQI). Secondary: 

Subjective sleep quality, 

sleep latency, duration, 

and efficiency. 

Significant improvements 

were seen in the AS-only 

group across subjective 

quality (37.05% relief), 

latency (27.27% relief), 

and efficiency (38.66% 

relief) (p<0.0001). 

However, the combined 

therapy (AS plus nasal 

drops) was significantly 

more effective, showing 

over 86% improvement in 

sleep quality. 

(Atul, Charu, 

& Umesh, 

2020) 

 

Table 7. Clinical trials with metabolic and cardiovascular health endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus Efficacy Endpoints Results observed Reference 



KSM-66 RDBPC 25 + 600 mg 8 weeks 

Body weight 

management 

under chronic 

stress 

Primary: Perceived 

Stress Scale (PSS) and 

Food Cravings 

Questionnaire (FCQ).  

Secondary: Oxford 

Happiness 

Questionnaire, Three-

Factor 

Eating Questionnaire, 

Serum Cortisol, Body 

Weight, and Body Mass 

Index (BMI). 

Significant 

reductions in PSS 

scores (p<0.001) and 

food cravings 

(planning, positive 

reinforcement, and 

lack of control; 

p<0.001) compared 

to placebo. Serum 

cortisol levels 

decreased by 22.2%, 

while body weight 

and BMI showed 

statistically 

significant 

reductions (p<0.05) 

after eight weeks. 

(D. 

Choudhary, 

Bhattacharyya, 

& Joshi, 2017) 

Shagandha RDBPC 21 - 500 mg 40 days 

Impact of AS on 

lipid profiles in 

overweight/obese 

adults 

Primary: Serum lipids 

(Triglycerides, VLDL-c, 

LDL-c, HDL-c). 

Secondary: 

Anthropometric 

parameters (Weight, 

BMI, WC). 

Significant 

reductions in 

Triglycerides 

(−31.28 mg/dL) and 

VLDL-c (−76.50 

mg/dL) vs placebo. 

No significant 

change in weight or 

BMI. 

(Ballesteros-

Torres, 

Vázquez-

Aguilar, 

Luzardo-

Ocampo, 

Escalante-

Aburto, & 

Caballero-

Prado, 2025) 

Sensoril / 

Essentra 
RDBPGPC 40 - 

500 mg, 

1,000 mg + 

metformin 

12 weeks 

Endothelial 

function and 

oxidative stress 

in Type 2 

Diabetes 

Primary: Endothelial 

function (Reflection 

Index via 

Photoplethysmography).  

Secondary: Biomarkers 

of oxidative stress 

(MDA, GSH) and 

inflammation (hs-CRP, 

Nitric Oxide). 

Significant 

reduction in RI 

(p<0.001) indicating 

improved vascular 

health. Nitric Oxide 

increased 

significantly 

(p<0.001), while hs-

CRP and 

Malondialdehyde 

(MDA) levels 

(Pingali, 

Fatima, 

Kumar, & 

Kishan, 2014) 



significantly 

decreased 

compared to 

placebo. 

Sensoril / 

Essentra 
RDBPGPC 10 - 1,000 mg 12 weeks 

Endothelial 

dysfunction and 

biomarkers in 

Type 2 Diabetes 

Primary: Endothelial 

function (Reflection 

Index via 

Photoplethysmography). 

Secondary: Biomarkers 

of oxidative stress 

(Malondialdehyde, 

Nitric Oxide) and 

systemic inflammation 

(hs-CRP). 

Significant 

improvement in 

endothelial function 

(p<0.001) and a 

significant increase 

in Nitric Oxide 

(p<0.001). Levels of 

hs-CRP and 

Malondialdehyde 

(an oxidative stress 

marker) were 

significantly 

reduced compared 

to baseline and 

placebo. 

(Pingali, 

Kishan, 

Fatima, & 

Kumar, 2014) 

Strelaxin RDBPC 12 - 1,200 mg 30 days 

Schizophrenia 

and Metabolic 

Syndrome (MS) 

Primary: Fasting Blood 

Glucose (FBG), Serum 

Triglycerides, and HDL 

Cholesterol. Secondary: 

Body weight and Blood 

Pressure. 

Significant 

reduction in FBG 

(111.3 to 103.0 

mg/dl) and 

Triglycerides (169.3 

to 151.0 mg/dl) vs. 

placebo (P<0.05). No 

significant change 

in weight or HDL. 

(Agnihotri, 

Sontakke, 

Thawani, 

Saoji, & 

Goswami, 

2013) 

Stresscom RDBPC 30 - 

300 mg + 

Metformin 

500 mg + 

Glimepride 

1 mg 

6 (12) 

weeks 

Stress 

management in 

Type-2 Diabetes 

Mellitus 

(Madhumeha) 

Primary: Diabetes 

Distress Scale (DDS). 

Secondary: FBS, PPBS, 

HbA1C, Total 

Cholesterol. 

Total DDS score 

and sub-scores for 

emotional, regimen, 

and interpersonal 

distress 

significantly 

reduced (p<0.0001) 

in the AS group 

compared to 

placebo. FBS, PPBS, 

(Nayak, 

Nayak, Panda, 

& Das, 2015) 



and HbA1C also 

significantly 

decreased 

(p<0.0001), along 

with a significant 

reduction in total 

cholesterol 

(p<0.0001). 

Mother 

tincture 
RDBPC 15 + 

200 µl/kg 

body 

weight 

12 weeks 
Management of 

Hyperlipidemia 

Primary: Lipid profile 

(Total Cholesterol, TG, 

LDL, HDL). Secondary: 

Blood Pressure (SBP, 

DBP), BMI, Liver 

enzymes (ALT, AST, 

ALP). 

Significant 

reduction in Total 

Cholesterol 

(p<0.05), LDL 

(p<0.05), and 

Triglycerides 

(p<0.05) compared 

to placebo. HDL 

(good cholesterol) 

levels showed a 

significant increase. 

No significant 

changes were 

observed in blood 

pressure. 

(Adi & Reddy, 

2019) 

Root 

powder 
RPG 51 - 2,000 mg 91 days 

Management of 

Hypertension 

(High Blood 

Pressure) 

Primary: Systolic Blood 

Pressure (SBP) and 

Diastolic Blood Pressure 

(DBP). Secondary: Body 

Weight, Body Mass 

Index (BMI). 

Significant 

reduction in SBP 

(p<0.001) and DBP 

(p<0.001) after 8 

weeks. Lipid 

parameters also 

showed significant 

improvement, with 

a notable decrease 

in Total Cholesterol 

and Triglycerides. 

(Kushwaha, 

Betsy, & 

Chawla, 2012) 



Root 

powder 
OL 12 +/- 3,000 mg 30 days 

Blood sugar, 

cholesterol, and 

kidney function 

Primary: Fasting blood 

glucose and Serum 

Lipid Profile (Total 

Cholesterol, 

Triglycerides, LDL, 

VLDL).  

Secondary: Urine 

volume and electrolytes 

(Sodium, Potassium). 

Significant 

reduction in blood 

glucose (12%) 

comparable to 

standard oral 

hypoglycemic drugs 

(p<0.01). Total 

cholesterol 

decreased by 10%, 

and triglycerides by 

12% (p<0.01). 

Additionally, urine 

volume and sodium 

excretion 

significantly 

increased, 

indicating a mild 

diuretic effect. 

(Andallu & 

Radhika, 2000) 

 

Table 8. Clinical trials with endocrine and hormonal health endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus Efficacy Endpoints Results observed Reference 

Shoden RDBPCCO 50 + 

600 mg (21 

mg 

withanolides) 

16 weeks 

(2x 8) 

Hormonal 

health and 

vitality in aging, 

overweight men 

Primary: Salivary 

DHEA-S, 

testosterone, cortisol, 

and estradiol. 

Secondary: Aging 

Males' Symptoms 

(AMS) questionnaire 

and Profile of Mood 

States (POMS-SF) for 

fatigue and vigor. 

Significant increase in 

DHEA-S (18%, 

p=0.005) and 

testosterone (14.7%, 

p=0.010) compared to 

placebo. No significant 

differences were 

found in cortisol, 

estradiol, or subjective 

fatigue and vigor 

scores between the 

groups. 

(Lopresti, 

Drummond, 

& Smith, 

2019) 

KSM-66 RDBPC 25 + 600 mg 8 weeks 
Subclinical 

Hypothyroidism 

Primary: Serum 

Thyroid Stimulating 

Hormone (TSH), 

Serum Free 

AS treatment led to a 

significant reduction 

in TSH (p<0.001) and a 

significant increase in 

(A. K. 

Sharma, 

Basu, & 

Singh, 2018) 



Thyroxine (FT4), and 

Serum 

Triiodothyronine 

(T3) levels. 

T3 (41.5%, p<0.001) 

and T4 (19.6%, 

p<0.001) compared to 

placebo. 

KSM-66 RDBPC 37 + 600 mg 8 weeks 

Testosterone 

and 

inflammatory 

marker 

Primary: Serum 

testosterone levels.  

Secondary: High-

sensitivity C-reactive 

protein (hs-CRP) and 

Interleukin-6 (IL-6). 

Significant increase in 

serum testosterone 

levels (p<0.0001) in the 

AS group compared to 

placebo. A reduction 

was also observed in 

inflammatory 

markers, specifically 

hs-CRP and IL-6 

(p>0.05). 

(Verma, 

Gupta, 

Tiwari, et 

al., 2023) 

KSM-66 PGOL 
32 

(women) 
- 

600 mg (in 

addition to 

conventional 

treatment) 

10 weeks 

Effect of AS on 

thyroid indices 

and body 

composition in 

hypothyroid 

women 

Primary: TSH, T3, T4 

levels. Secondary: 

Body Fat Percentage 

(BF%), BMI, Body 

Weight. 

Significant reduction 

in TSH (6.76 to 5.04 

mIU/L) and Body Fat 

(26.6% to 25.2%). 

Significant increases in 

T3 (11.4% change) and 

T4 (9.24% change) in 

the intervention group 

(p<0.05). 

(Javed et al., 

2025) 

Sensoril / 

Essentra 
RDBPC 30 - 

250 mg, 500 

mg 
8 weeks 

Thyroid indices 

in patients with 

Bipolar Disorder 

Primary: Thyroid 

Stimulating 

Hormone (TSH), Free 

Thyroxine (T4), and 

Triiodothyronine 

(T3).  

Secondary: Safety 

and cognitive 

function. 

All three AS-treated 

patients with baseline 

abnormalities showed 

a T4 increase (7% to 

24%). One patient’s 

subclinical 

hypothyroidism (5.7 

mIU/L) normalized. In 

contrast, 6 of 7 placebo 

patients showed T4 

decreases. 

(Gannon, 

Forrest, & 

Chengappa, 

2014) 

Witholytin 

/ AgeVel 
RDBPGPC 55 + 400 mg 12 weeks 

Hormonal 

health and 

vitality in aging, 

overweight men 

Primary: Perceived 

Stress Scale (PSS). 

Secondary: Chalder 

Fatigue Scale (CFS), 

No significant 

between-group diff in 

PSS (large placebo 

effect). Significant 

(Smith, 

Lopresti, & 

Fairchild, 

2023) 



HRV (RMSSD), Sex 

Hormones (Free T, 

LH, Estradiol). 

reduction in fatigue 

(p=0.016) and increase 

in HRV (p=0.003) vs. 

placebo. In men: 

significant increase in 

Free T (p=0.048) and 

LH (p=0.016). 

Root 

powder 
RDBPC 50 + 3,000 mg 1 year 

Ageing process 

and 

rejuvenation 

(Rasayana) 

Primary: 

Hemoglobin, Red 

Blood Cell (RBC) 

count, hair melanin, 

and seated stature.  

Secondary: Serum 

cholesterol, 

Erythrocyte 

Sedimentation Rate 

(ESR), and nail 

calcium. 

Significant increases 

were observed in 

hemoglobin (p<0.01), 

RBC count (p<0.01), 

and hair melanin 

(p<0.01). There was 

also a statistically 

significant decrease in 

serum cholesterol 

(p<0.05) and ESR 

(p<0.05) in the AS 

group compared to the 

placebo. 

(Kuppurajan 

et al., 1980) 

 

Table 9. Clinical trials with inflammation, pain and musculoskeletal disease endpoints. 

Sensoril 

/ 

Essentra 

RDBCO 12 + 1,000 mg SD 
Pain threshold 

and tolerance 

Primary: Pain threshold 

(force and time) and pain 

tolerance (force and time) 

using the Randall Selitto 

mechanical pain model. 

Significant increase in pain 

threshold force (p=0.0031) 

and time (p=0.0019) 

compared to placebo. Pain 

tolerance force (p=0.0013) and 

time (p=0.0014) also 

improved significantly three 

hours after a single dose. 

(Krishnamurthy, 

Gundagani, 

Nutalapati, & 

Pingali, 2019) 

Sensoril 

/ 

Essentra 

RDBPGPC 40 - 

500 mg, 250 

mg + 650 

mg 

paracetamol 

for rescue 

4 

weeks 

Knee joint pain 

and discomfort 

(Osteoarthritis) 

Primary: Modified WOMAC 

score (Pain, Stiffness, Physical 

Function).  

Secondary: Visual Analogue 

Scale (VAS) for pain and 

stiffness, and safety 

assessment. 

Significant reduction in 

modified WOMAC scores 

(p<0.001) and VAS scores for 

pain and stiffness in the AS 

groups compared to placebo. 

The 250 mg dose of the root 

and leaf extract (Sensoril®) 

(Ramakanth, 

Kumar, Kishan, 

& Usharani, 

2016) 



showed the most robust and 

rapid improvement in joint 

mobility. 

Sensoril 

/ 

Essentra 

RDBPC 5 + 1,000 mg SD 

Acute pain 

threshold in 

healthy 

volunteers 

Primary: Mean Pain 

Threshold Time (using Hot 

Air Pain Model).  

Secondary: Tolerability and 

safety of a single dose. 

Significant increase in pain 

threshold time (p<0.05) 3 

hours after administration. 

The AS group showed a 

24.6% increase in the time 

they could tolerate thermal 

pain compared to a 4.3% 

increase in the placebo group. 

(Nalini, 

Manjunath, 

Reddy, & 

Usharani, 2013) 

Root 

powder 
RSB 77 - 9,000 mg 

6 

weeks 

Musculoskeletal 

/ Rheumatology 

Primary: Morning stiffness, 

joint pain (rest/motion), 

swelling, tenderness. 

Secondary: Grip power, 

walking time, ESR, 

Hemoglobin. 

Significant reduction in joint 

pain (p<0.001), swelling 

(p<0.01), and morning 

stiffness (p<0.001). 63.6% of 

patients showed "good 

response," while 15.6% 

achieved "complete 

remission" of symptoms after 

4 weeks. 

(Bikshapathi & 

Kumari, 1999) 

Root 

powder 
OL 78 - 10,000 mg 

3 

weeks 

Rheumatoid 

Arthritis (RA) 

Primary: ACR20 response 

(American College of 

Rheumatology criteria).  

Secondary: Disease Activity 

Score (DAS28), ESR, CRP, and 

safety parameters. 

After 4 weeks, 44% of patients 

achieved an ACR20 response. 

By week 24, significant 

reductions were observed in 

tender joint counts (p<0.001), 

swollen joint counts 

(p<0.001), and VAS pain 

scores. Inflammatory markers 

(ESR and CRP) also decreased 

significantly. 

(G. Kumar, 

Srivastava, 

Sharma, Rao, & 

Gupta, 2015) 

Root 

powder 
OL 19 - n. a. 

8 

weeks 

(?) 

Comparative 

study of AS and 

Shephalica on 

Gridhrasi 

(Sciatica) 

Primary: SLR test, Walking 

time. Secondary: Pain (Ruk), 

Stiffness (Stambha), Pricking 

pain (Toda), Numbness 

(Supti). 

Group C (Combined) was the 

most effective, with 96% 

marked improvement and 9 

patients cured, compared to 

Group A (41.18%) and Group 

B (66.67%). 

(Kumari, 

Kumar, Laxmi, 

& Tiwari, 2025) 



 

Table 10. Clinical trials with immunological and infectious disease endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus 
Efficacy 

Endpoints 
Results observed Reference 

Shoden 
RDBPCCO 

+ OL 
24 + 

60 mg (21 mg 

withanolides) 

30 + 30 

days 

Immunomodulatory 

effect in healthy 

participants 

Primary: 

Changes in 

immune cell 

profiles (T cells, 

B cells, NK cells).  

Secondary: 

Cytokine levels 

(IFN-γ, IL-4) and 

safety markers. 

Significant increase in 

the percentage of 

Natural Killer (NK) 

cells (p=0.0001) and T-

helper cells (p=0.003). 

There was also a 

significant rise in IFN-

γ and a decrease in IL-

4, indicating a shift 

toward a more robust 

cellular immune 

response. 

(Tharakan et 

al., 2021) 

AshwaMAX 

400 
RPGOL 186 +/- 500 mg 12 weeks 

AS as prophylaxis 

against SARS-CoV-2 

in health care 

workers (HCWs) 

Primary: 

Proportion of 

participants 

contracting 

SARS-CoV-2.  

Secondary: 

Cytokine levels 

(TNF-α, IL-2, IL-

10, IL-17, MCP-

1), AEs, QoL. 

Equivalence 

established: 5 cases in 

WS arm (2.7%) vs. 2 in 

HCQ arm (1.0%) (p 

within margin). 

Significant 

immunomodulatory 

effect via cytokine 

modulation 

(p<0.0001). 

(Kulkarni-

Munshi et 

al., 2025) 

API-2 ROL 200 + 500 mg 16 weeks 

COVID-19 

Chemoprophylaxis 

and health benefits 

Primary: 

Incidence of 

SARS-CoV-2 

infection 

(confirmed by 

RT-PCR).  

Secondary: 

General health 

(WHO-QOL 

BREF) and 

No significant 

difference in infection 

rates was observed 

between the AS and 

hydroxychloroquine 

(HCQ) groups, 

suggesting non-

inferiority. 

Participants in the AS 

group showed 

significant 

(Chopra, 

Srikanth, 

Patwardhan, 

& AYUSH 

CCRAS 

Research 

Group, 

2021) 



Mental health 

(DASS-21) scores. 

improvements in 

physical health 

(p=0.001) and mental 

well-being (p=0.005) 

compared to the HCQ 

group. 

PE-5 RDBPC 30 - 

1,000 mg + 

first line 

antitubercular 

drugs 

12 weeks 

Pulmonary 

Tuberculosis (PTB) 

as an adjuvant to 

DOTS 

Primary: Sputum 

conversion (8 

weeks), 

CD4/CD8 counts 

(12 weeks). 

Secondary: Body 

weight, Hb, ESR, 

Liver 

transaminases 

(SGOT/SGPT), 

Uric acid, 

HRQoL score. 

Sputum conversion: 

86.6% (Study) vs 

76.6% (Placebo). 

Highly significant rise 

in CD4 (42.3%) and 

CD8 (42.3%) counts in 

the study group. 

Reduced incidence of 

hepatotoxicity and 

hyperuricemia. 

(R. Kumar, 

Rai, Kajal, & 

Devi, 2018) 

Root 

powder 
RDBPC 50 - 500 mg 12 weeks 

Chronic Obstructive 

Pulmonary Disease 

(COPD) 

management 

Primary: Lung 

function (FEV1, 

FVC). Secondary: 

Exercise 

tolerance (6-

minute walk 

test), Quality of 

Life (SGRQ), and 

inflammatory 

markers (CRP, 

TNF-α). 

Significant increase in 

FEV1 (p<0.05) and 6-

minute walk distance 

(p<0.01) in the AS 

group compared to 

placebo. Levels of 

systemic 

inflammatory markers 

were significantly 

reduced, and quality 

of life scores 

improved. 

(Singh, 

Salman, 

Shameem, & 

Warsi, 2022) 

 

Table 11. Clinical trials with pediatrics and growth endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus Efficacy Endpoints Results observed Reference 



LongeFera OLSD 12 + 
400 

mg 

Single 

dose 

Management of 

undernutrition (Karshya) in 

children 

Primary: Body weight 

and Height.  

Secondary: Mid-Upper 

Arm Circumference 

(MUAC), Body Mass 

Index (BMI), and 

Ayurvedic clinical 

signs (e.g., visibility of 

veins/joints). 

Significant increase 

in body weight 

(p<0.001) and 

MUAC (p<0.001) in 

the AS group 

compared to the 

control group 

(cow's milk only). 

AS also showed 

superior results in 

reducing the 

prominence of 

veins and 

improving appetite 

and exercise 

tolerance. 

(E. Sharma et al., 

2025) 

Root 

powder 
RDBPGPC 

13 

(children) 
+ 

2,000 

mg 
60 days 

Physical growth and blood 

health in school-age 

children 

Primary: Body weight 

and Anthropometric 

measurements.  

Secondary: 

Hemoglobin (Hb), 

Total Proteins, and Red 

Blood Cell indices 

(MCH, MCHC). 

Significant increase 

in body weight 

(p<0.05), total 

proteins (p<0.05), 

and mean 

corpuscular 

hemoglobin (MCH) 

compared to 

placebo. Children 

receiving the 

combination of AS 

and Punarnava 

showed the highest 

increase in 

hemoglobin levels. 

(Venkataraghavan 

et al., 1980) 

Root 

powder 
RDBPC 77 + 

2.500 

– 

8,000 

mg 

6 weeks 

Nutritional status and 

growth in children 

(Karshya) 

Primary: Chest 

circumference 

(respiratory capacity), 

skin-fold thickness 

(biceps, triceps, 

gluteus), and muscular 

strength/endurance. 

Secondary: Subjective 

relief in Krisha 

All groups showed 

significant 

improvement 

(p<0.001), but AS 

Ghrita was the 

most effective, 

yielding a 34.97% 

improvement in 

cardinal symptoms 

(R. K. Mishra, 

Trivedi, & 

Pandya, 2010) 



(emaciation) 

symptoms. 

compared to 

23.72% for granules 

and 16.99% for 

placebo. Significant 

increases were also 

recorded in weight, 

height, and mid-

arm circumference. 

Root 

powder 
OBS 

30 

(children) 
- 

750-

1,000 

mg 

45 days 

Efficacy of AS Churna on 

Karshya 

(Underweight/Malnutrition) 

in children 

Primary: BMI, Vyayam 

sahatwa (Exercise 

tolerance). Secondary: 

Nidra (Sleep), 

Sthulaparva (Joint 

prominence), Kshudha 

sahatvam (Hunger 

tolerance). 

Group B (AS + 

Milk) showed 

highly significant 

improvement in 

Vyayam sahatwa 

(p<0.0001) and 

significant gains in 

other clinical 

markers vs Group 

A (Milk only). 

(R. Sharma & 

Upadhyay, 2025) 

Root 

powder 
OBS 

30 

(children) 
+ n. a. 30 days 

Efficacy of AS-fortified 

traditional snacks 

(Sunnundalu) for 

undernourished children 

Primary: 

Anthropometric 

measurements (Weight, 

Height, Mid-Upper 

Arm 

Circumference/MUAC). 

Secondary: Sensory 

acceptability, Dietary 

intake (24h recall). 

Significant increase 

in Weight, Height, 

and MUAC 

(p<0.01) after 30 

days compared to 

control groups. 

(Sarada & 

Punitha, 2016) 

 

Table 12. Clinical trials with dermatological, skin and hair endpoints. 

Product Protocol Power* Health Dose Duration 
Narrow 

Focus 
Efficacy Endpoints Results observed Reference 

KSM-66 RDBPC 27 + 

2 ml 

lotion 

(8% 

KSM-

66) 

topically 

60 days 
Photoaged 

facial skin 

Primary: Dermatologist 

assessment (wrinkles, pores, 

pigmentation) and skin 

hydration (Corneometer).  

Secondary: Transepidermal 

water loss (TEWL), skin 

elasticity, and sebum levels. 

Significant improvements 

in skin hydration 

(p<0.001) and elasticity 

(p<0.001) compared to 

placebo. Dermatologist 

scores showed significant 

reductions in wrinkles 

(p<0.001), pore size 

(Narra, 

Naik, 

Ghatge, & 

Ghatge, 

2023) 



(p<0.001), and 

hyperpigmentation 

(p<0.001) after 60 days of 

topical application. 

KSM-66 RDBPC 30 + 600 mg 75 days 

Management 

of mild to 

moderate 

hair loss 

(Alopecia) 

Primary: Hair density, Hair 

growth rate, and 

Vellus/Terminal hair ratio (via 

TrichoScan®). Secondary: Hair 

pull test, Dermatological 

Quality of Life (DLQI), and 

safety assessment. 

Significant increase in hair 

density (p<0.0001) and 

hair growth rate (p<0.001) 

in the AS serum group 

compared to placebo after 

75 days. The hair pull test 

showed a significant 

reduction in hair fall, and 

participants reported 

marked improvements in 

their quality of life. 

(Yerram, 

Jillella, & 

Reddy, 2023) 

KSM-66 RDBPC 41 + 600 mg 75 days 

Skin barrier 

function and 

hair growth 

parameters 

in healthy 

adults 

Primary: TEWL (Skin barrier), 

TrichoScan (Hair 

density/growth/anagen/telogen). 

Secondary: DLQI (Skin QoL), 

Skindex-29 (Hair QoL). 

Significant reduction in 

TEWL (p<0.001). 

Significant increase in 

Hair Density and Anagen 

% (p<0.001) with 

improved QoL scores. 

(Jillella, 

Keerthi, & 

Venkateswar 

Reddy, 2026) 

 

Table 13. Clinical trials with oncology and cancer support endpoints. 

Product Protocol Power* Health Dose Duration Narrow Focus Efficacy Endpoints Results observed Reference 

AshwaMAX 

400 

Escalation 

study 
13 + 

72, 108, 144, 

216 mg 

withanolides 

3 + 3 dose 

escalation 

Safety and 

pharmacokinetics 

in Osteosarcoma 

Primary: Maximum 

Tolerated Dose (MTD) 

and Dose-Limiting 

Toxicity (DLT) at 30 

days. Secondary: 

Safety profile and 

Pharmacokinetics 

(HPLC). 

No DLTs were observed 

at doses up to 216 

mg/day. 

Pharmacokinetic 

analysis showed that 

Withaferin-A was 

rapidly absorbed (Tmax 

of 1.15 h) but had low 

systemic exposure and 

high inter-individual 

variability. Disease 

(Pires et 

al., 2020) 



remained stable in 2 out 

of 9 patients. 

Root 

powder 
OLPC 47 - 6,000 mg 

Chemo 

cycle 

Chemotherapy-

induced fatigue 

and quality of life 

Primary: Piper 

Fatigue Scale (PFS), 

Schwartz Cancer 

Fatigue Scale (SCFS-

6). Secondary: EORTC 

QLQ-C30 (QoL 

domains), 24-month 

survival. 

Significant reduction in 

fatigue scores (p<0.001) 

in the AS group 

compared to the control. 

Quality of life domains, 

including physical, 

emotional, and social 

functioning, also 

showed significant 

improvement (p<0.001). 

Overall survival was 

significantly higher in 

the AS group (p=0.038). 

(Biswal, 

Sulaiman, 

Ismail, 

Zakaria, 

& Musa, 

2013) 

 

Study design codes: RDBPC = Randomized, double-blind, placebo-controlled; RDBCO = Randomized, double-blind, cross-over; RDBPCCO = Randomized, 

double-blind, placebo-controlled, cross-over; RDBPG = Randomized, double-blind, parallel group; RDBPGPC = Randomized, double-blind, parallel group, placebo-

controlled; RSBPC = Randomized, single-blind, placebo-controlled; RSB = Randomized, single-blind; RPC = Randomized, placebo-controlled; RPG = Randomized, 

parallel group; RPGOL = Randomized, parallel group, open label; ROL = Randomized, open label; RC = Randomized, cross-over; OLRCO = Open-label, randomized, 

cross-over; OLPC = Open-label, placebo-controlled; OLPCR = Open-label, placebo-controlled, randomized; OLSD = Open-label, single dose; PGOL = Parallel group, 

open label; SDRDBCO = Single-dose, randomized, double-blind, cross-over; OBS = Observational study 

Stress, anxiety & mood: PSS = Perceived Stress Scale; PSS-10 = Perceived Stress Scale — 10-item; PSS-14 = Perceived Stress Scale — 14-item; HAM-A = Hamilton 

Anxiety Rating Scale; HAMA / HARS = Hamilton Anxiety Rating Scale (alternate abbreviations); HAM-D / HDRS = Hamilton Depression Rating Scale; DASS-21 = 

Depression, Anxiety and Stress Scale-21; GAD-7 = Generalized Anxiety Disorder-7 scale; BAI = Beck Anxiety Inventory; STAI = State-Trait Anxiety Inventory; GHQ-

28 = General Health Questionnaire-28; BPRS = Brief Psychiatric Rating Scale; YMRS = Young Mania Rating Scale; PANSS = Positive and Negative Syndrome Scale; 

Y-BOCS = Yale-Brown Obsessive Compulsive Scale; CGI = Clinical Global Impression scale; CGI-I = Clinical Global Impression-Improvement scale; SAFTEE = 

Systematic Assessment for Treatment Emergent Events; POMS = Profile of Mood States; POMS-SF = Profile of Mood States — Short Form; TMD = Total Mood 

Disturbance; OHQ = Oxford Happiness Questionnaire 

Cognitive batteries: COMPASS = Computerized Mental Performance Assessment System; CANTAB = Cambridge Neuropsychological Test Automated 

Battery; PAL = Paired Associates Learning (CANTAB); RVP = Rapid Visual Information Processing (CANTAB); SWM = Spatial Working Memory (CANTAB); PEBL 

= Psychology Experiment Building Language battery; BCST = Berg Card Sorting Test (PEBL); GNG = Go/No-Go task (PEBL); STT = Symbol Trail Test (PEBL); PVTT 

= Psychomotor Vigilance and Tracking Task (PEBL); MCCB = MATRICS Consensus Cognitive Battery; MoCA = Montreal Cognitive Assessment; MMSE = Mini-



Mental State Examination; WMS-III = Wechsler Memory Scale-III; BRIEF-A = Behavior Rating Inventory of Executive Function — Adult; MFS = Mental Fatigue Scale; 

SDQ = Strengths and Difficulties Questionnaire; PROMIS / PROMIS-29 = Patient-Reported Outcomes Measurement Information System 

Sleep: PSQI = Pittsburgh Sleep Quality Index; SOL = Sleep Onset Latency; TST = Total Sleep Time; WASO = Wake After Sleep Onset; SE = Sleep Efficiency; ISI 

= Insomnia Severity Index; ESS = Epworth Sleepiness Scale; RSQ-W = Restorative Sleep Questionnaire — Weekly; SDSC = Sleep Disturbance Scale for Children; 

GSQS = Groningen Sleep Quality Scale 

Sexual health & reproductive: FSFI = Female Sexual Function Index; FSDS = Female Sexual Distress Scale; IIEF = International Index of Erectile Function; SDI-

2 = Sexual Desire Inventory-2; DISF-M = Derogatis Interview for Sexual Functioning — Male; HMS = Hypogonadism Male Symptom scale†; SSE = Satisfying Sexual 

Event; MRS = Menopause Rating Scale; MENQOL = Menopause-Specific Quality of Life questionnaire; AMS = Aging Males' Symptoms questionnaire 

Quality of life: WHO-QOL / WHOQOL-BREF = World Health Organization Quality of Life — Brief; SF-12 = Short Form-12 Health Survey; SF-36 = Short Form-

36 Health Survey; WEMWBS = Warwick-Edinburgh Mental Wellbeing Scale; MY-MOP = Measure Yourself Medical Outcomes Profile; OPQOL = Older People's 

Quality of Life questionnaire; EORTC QLQ-C30 = European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-C30; SGRQ = St 

George's Respiratory Questionnaire; DLQI = Dermatology Life Quality Index; KPI = Karnofsky Performance Index 

Pain & musculoskeletal: VAS = Visual Analogue Scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index; DAS28 = Disease Activity 

Score-28; ACR20 = American College of Rheumatology 20% improvement criteria; SLR = Straight Leg Raise test; FAST = Frailty Assessment and Screening Tool 

Fatigue & oncology: PFS = Piper Fatigue Scale; SCFS-6 = Schwartz Cancer Fatigue Scale-6; FSI = Fatigue Symptom Inventory; CFS = Chronic Fatigue Syndrome  

Exercise & performance: VO₂max = Maximum oxygen uptake; VO₂peak = Peak oxygen uptake; PPO = Peak Power Output; PLA = Peak Lactate Accumulation; 

RPE = Rating of Perceived Exertion; CMJ = Countermovement Jump; TQR = Total Quality of Recovery; HI = Hooper Index; DALDA = Daily Analysis of Life Demands 

for Athletes; MBT = Medicine Ball Throw; SFT = Senior Fitness Test; 6MWT = 6-Minute Walk Test; 1-RM = One-Repetition Maximum; IPAQ = International Physical 

Activity Questionnaire; DEXA = Dual-energy X-ray absorptiometry; BIA = Bioelectrical Impedance Analysis; NIRS = Near-Infrared Spectroscopy 

Cardiovascular & autonomic: SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; HRV = Heart Rate Variability; RMSSD = Root Mean Square of 

Successive Differences (HRV); SDNN = Standard Deviation of NN intervals (HRV); AIx = Augmentation Index; SEVR = Subendocardial Viability Ratio; SCR = Skin 

Conductance Response; CPT = Cold Pressor Test; NT-proBNP = N-terminal pro-Brain Natriuretic Peptide 

Endocrine & metabolic biomarkers: TSH = Thyroid Stimulating Hormone; T3 = Triiodothyronine; T4 = Thyroxine; FT4 = Free Thyroxine; ACTH = 

Adrenocorticotropic Hormone; PRL = Prolactin; BDNF = Brain-Derived Neurotrophic Factor; LDL = Low-Density Lipoprotein; HDL = High-Density Lipoprotein; 

VLDL = Very Low-Density Lipoprotein; TG = Triglycerides; HbA1c = Glycated Hemoglobin; FBG = Fasting Blood Glucose; FBS = Fasting Blood Sugar; PPBS = Post-

Prandial Blood Sugar; BMI = Body Mass Index; WC = Waist Circumference; BMD = Bone Mineral Density; CTX-1 = C-terminal Telopeptide of Type I Collagen; BALP 

= Bone-Specific Alkaline Phosphatase; RANKL = Receptor Activator of Nuclear Factor kappa-B Ligand; OPG = Osteoprotegerin 

Immunological & inflammatory: hs-CRP = High-Sensitivity C-Reactive Protein; ESR = Erythrocyte Sedimentation Rate; IL-2, IL-4, IL-6, IL-10, IL-17 = 

Interleukins-2, -4, -6, -10, -17; TNF-α = Tumor Necrosis Factor-alpha; IFN-γ = Interferon-gamma; MCP-1 = Monocyte Chemoattractant Protein-1; NK = Natural Killer 

cells; NO = Nitric Oxide 

Oxidative stress: LPO = Lipid Peroxidation; ROS = Reactive Oxygen Species; SOD = Superoxide Dismutase; CAT = Catalase; GPx = Glutathione Peroxidase; 

GSH = Glutathione 

Hematology & organ function: RBC = Red Blood Cells; MCH = Mean Corpuscular Hemoglobin; MCHC = Mean Corpuscular Hemoglobin Concentration; HCT 

= Hematocrit; CK = Creatine Kinase; CPK = Creatine Phosphokinase; LFT = Liver Function Tests; KFT = Kidney Function Tests; RFT = Renal Function Tests; ALT = 

Alanine Aminotransferase; AST = Aspartate Aminotransferase; ALP = Alkaline Phosphatase; SGOT = Serum Glutamic Oxaloacetic Transaminase; SGPT = Serum 



Glutamic Pyruvic Transaminase; MUAC = Mid-Upper Arm Circumference; FEV₁ = Forced Expiratory Volume in 1 second; FVC = Forced Vital Capacity; TEWL = 

Transepidermal Water Loss; RI = Reflection Index 

Pharmacokinetics: AUC = Area Under the Curve; Cmax = Maximum Plasma Concentration; Tmax = Time to Maximum Plasma Concentration; T½ = Elimination 

Half-Life; MRT = Mean Residence Time; MTD = Maximum Tolerated Dose; DLT = Dose-Limiting Toxicity; HPLC = High-Performance Liquid Chromatography; 

NMR = Nuclear Magnetic Resonance spectroscopy 

Clinical & disease designations: ARE = AS Root Extract; WS = Withania somnifera; AE = Adverse Event; GAD = Generalized Anxiety Disorder; OCD = Obsessive-

Compulsive Disorder; MCI = Mild Cognitive Impairment; COPD = Chronic Obstructive Pulmonary Disease; PTB = Pulmonary Tuberculosis; DOTS = Directly 

Observed Treatment, Short-Course; RA = Rheumatoid Arthritis; ED = Erectile Dysfunction; MS = Metabolic Syndrome; ICD-10 = International Classification of 

Diseases 10th revision; SARS-CoV-2 = Severe Acute Respiratory Syndrome Coronavirus 2; COVID-19 = Coronavirus Disease 2019; RT-PCR = Reverse Transcription 

Polymerase Chain Reaction 



4. Discussion 

Table 14 presents endpoint-specific numbers of trials, participant cohorts, and assigns ratings for the 

strength of evidence. PK and safety studies are excluded here as safety has been assessed previously 

(Brendler & Williamson, 2026). Most conclusively studied endpoints were Sleep (Cheah et al., 2021; Marchi 

et al., 2025), Stress, Anxiety & Mood (Akhgarjand et al., 2022; Albalawi, 2025; Arumugam et al., 2024), 

Energy, Endurance & Musculoskeletal (Prokopczyk et al., 2025), and Reproductive & Sexual Health 

(Azgomi et al., 2018; Durg, Shivaram, & Bavage, 2018; Roy et al., 2025) with evidence strength considered 

moderate and largely positive outcomes. Cognitive Function (Ng et al., 2020), Endocrine & Hormonal 

Health (Fornalik et al., 2026; Gómez Afonso, Fernandez-Lazaro, Adams, Monserda-Vilaro, & Fernandez-

Lazaro, 2023; Vollmer & Brendler, 2025; Wiciński et al., 2023), and Metabolic & Cardiovascular Health (Das 

et al., 2025; Wiciński et al., 2024) can be considered as endpoints with emerging evidence and positive and 

mixed outcomes. All other domains must be considered of preliminary evidence strength due to small 

numbers of trials and cohorts, and mixed outcomes. 

 

Table 14. Summary of clinical trial data used in this study. 

Endpoints Trial reports (n) Participants (n) 

Evidence 

Strength and 

Outcomes 

Stress, Anxiety & Mood 24 854 
Moderate / 

positive 

Energy, Endurance & Musculoskeletal 22 510 
Moderate / 

mixed 

Reproductive & Sexual Health 19 884 
Moderate / 

mixed 

Cognitive Function 11 381 
Emerging / 

mixed 

Sleep 9 299 
Moderate / 

positive 

Metabolic & Cardiovascular Health 9 216 
Emerging / 

positive 

Endocrine & Hormonal Health 7 279 
Emerging / 

mixed 

Inflammation, Pain & Musculoskeletal Disease 6 231 
Preliminary / 

mixed 

Immunological & Infectious Disease 5 490 
Preliminary / 

mixed 

Pediatrics & Growth 5 162 
Preliminary / 

mixed 

Dermatology, Skin & Hair 3 98 
Preliminary / 

mixed 

Oncology & Cancer Support 2 60 
Preliminary / 

positive 

Total 122 4,464  

 

The distribution of 133 trial reports across outcome categories and study design tiers is presented in 

Figure 1. Randomized, double-blind, placebo-controlled (RDBPC) designs predominated across the 

dataset, accounting for 92 of 133 trial reports. The highest density of RDBPC evidence was observed in 

stress, anxiety, and mood (n = 20), energy, endurance, and musculoskeletal outcomes (n = 15), and 



reproductive and sexual health (n = 11). Sleep and cognitive function demonstrated particularly high 

methodological consistency, with nine of nine and ten of 11 trial reports, respectively, conducted under 

RDBPC conditions. By contrast, evidence across several outcome categories was notably sparse or 

methodologically heterogeneous. Inflammation, pain, and musculoskeletal disease were represented by 

only six trial reports distributed across all three non-observational design tiers, while oncology and cancer 

support comprised two trial reports, neither of which employed an RDBPC design. Pediatrics and growth 

were similarly limited, with two of five trial reports derived from observational designs. Safety, tolerability, 

and pharmacokinetic studies were distributed across all four design tiers, reflecting the range of 

methodological approaches applied to safety assessment across the dataset. 

 

 
Figure 1. Evidence heatmap of AS clinical trial reports by outcome category and study design tier. Matrix cells 

represent the number of trial reports (n) within each outcome category × study design combination. Color 

intensity reflects trial density, with white cells indicating no available evidence. Column totals indicate the overall 

number of trial reports per design tier; row totals indicate the total number of trial reports per outcome category. 

RDBPC = randomized, double-blind, placebo-controlled; Other randomized, includes randomized crossover 

(RDBCO), randomized single-blind placebo-controlled (RSBPC), and other randomized designs; Open-label, 

includes open-label placebo-controlled, open-label randomized crossover, and parallel group open-label designs; 

Obs./other, observational studies, dose-escalation studies, and single-dose designs; PK, pharmacokinetics. 

 

Nineteen named products or extract categories were identified across the 133 trial reports (Figure 2). 

KSM-66 represented the largest single evidence base, accounting for 42 trial reports distributed across nine 

outcome categories, making it the most extensively studied standardised AS extract in the clinical literature. 

Root powder preparations constituted the second largest cluster (n = 29), with evidence concentrated 

predominantly in reproductive and sexual health (n = 8), energy, endurance, and musculoskeletal outcomes 

(n = 4) and paediatrics and growth (n = 4). Sensoril/Essentra represented the only other extract with a 

substantive multi-domain evidence base (n = 17), with the majority of its trial reports focused on stress, 

anxiety, and mood outcomes (n = 7). The remaining sixteen products each contributed between one and 



ten trial reports, led by Shoden (n = 7) and the majority (n = 14) represented by four or fewer trials. Several 

products, including NooGandha, Somin-On, Ashwa 30, ASVAMAN, Aswal and Strelaxin, were each 

limited to a single outcome domain. A significant subset of trial reports (n = 10) involved proprietary 

extracts whose compositions were not disclosed in the source publications.  

 

 
Figure 2. Commercial product landscape of AS clinical trial reports. Horizontal stacked bars represent the number 

of trial reports per named product or extract category, ranked by total trial count. Bar segments indicate the 

distribution of trial reports across outcome categories. Numbers within segments denote the trial count for that 

category–product combination; segments representing a single trial report are unlabeled for clarity. Root powder 

(traditional) includes Mother tincture (n = 1) and reflects unprocessed or minimally processed root preparations 

used predominantly in Ayurvedic research contexts, with doses not directly comparable to standardized extract 

formulations. Proprietary extracts (PE series) comprise anonymous commercial extracts (PE-1 through PE-8) from 



published trials where extract identity was not disclosed. Total n = 133 trial reports across 19 product categories. 

PK, pharmacokinetics. 

5. Conclusion 

In alignment with a recent meta-review (Ferreira et al., 2025) this assessment of a significantly more 

granular evidence base – Ferreira and colleagues only analysed systematic reviews – highlights both the 

relative strength of evidence in neurobehavioral and performance-related domains and the substantial 

evidence gaps that remain in several clinically relevant outcome areas. Evidence is often limited by cohort 

sizes and durations, thus lacking robustness. Another restriction is the variable reporting quality (Rattray 

& Brendler, 2026). Collectively, the data suggests a highly asymmetric evidence base in which a small 

number of standardized commercial extracts, particularly KSM-66, account for a disproportionate share of 

the available clinical trial literature. Overall heterogeneity and limited data on some endpoints warrant 

further and larger standardized trials. 
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