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Background & objectives: In the traditional system of medicine in India Ashwagandha powder and Sidh
Makardhwaj have been used for the treatment of rheumatoid arthritis. However, safety and efficacy of
this treatment have not been evaluated. Therefore, the present study was carried out to evaluate the
efficacy and safety of Ayurvedic treatment (Ashwagandha powder and Sidh Makardhwaj) in patients with
rheumatoid arthritis.

Methods: One hundred and twenty five patients with joint pain were screened at an Ayurvedic hospital in
New Delhi, India. Eighty six patients satisfied inclusion criteria and were included in the study. Detailed
medical history and physical examination were recorded. Patients took 5g of Ashwagandha powder
twice a day for three weeks with lukewarm water or milk. Sidh Makardhwaj (100 mg) with honey was
administered daily for the next four weeks. The follow up of patients was carried out every two weeks.
The primary efficacy end point was based on American College of Rheumatology (ACR) 20 response.
Secondary end points were ACRS50, ACR70 responses, change from baseline in disease activity score
(DAS) 28 score and ACR parameters. Safety assessments were hepatic function [alanine aminotransferase
(ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), bilirubin and 2 microglobulin],
renal function (urea and creatinine and NGAL) tests and urine mercury level.

Results: The study was completed by 90.7 per cent (78/86) patients. Patients with moderate and high
disease activity were 57.7 per cent (45/78) and 42.3 per cent (33/78), respectively. All patients were tested
positive for rheumatoid factor and increased ESR level. Ashwagandha and Sidh Makardhwaj treatment
decreased RA factor. A significant change in post-treatment scores of tender joint counts, swollen joint
counts, physician global assessment score, patient global assessment score, pain assessment score, patient
self assessed disability index score and ESR level were observed as compared to baseline scores. ACR20
response was observed in 56.4 per cent (44/78) patients (American College of Rheumatology criteria) and
moderate response in 39.74 per cent (31/78) patients [European League Against Rheumatism (EULAR)
criteria]. Ayurvedic treatment for seven weeks in rheumatoid arthritis patients showed normal kidney
and liver function tests. However, increased urinary mercury levels were was observed after treatment.

Interpretation & conclusions: The findings of the present study suggest that this Ayurvedic treatment
(Ashwagandha powder and Sidh Makardhwaj) has a potential to be used for the treatment of rheumatoid
arthritis. However, due to small sample size, short duration, non randomization and lack of a control
group as study limitations, further studies need to be done to confirm these findings.
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Rheumatoid arthritis (RA) is a chronic, systemic,
inflammatory, progressive disease. The prevalence
of rheumatoid arthritis has been reported to be 0.75
per cent in Indian population'. The disease is more
common in women than in men and occurs between
the ages of 40 and 60 yr?. It leads to irreversible joint
damage and systemic complications, and is associated
with substantial morbidity and increased mortality**.
Patients with active RA suffer from significant decline
in functional capacity and 40 per cent become work
disabled within five years from onset of symptoms®.
Direct and indirect costs are also enormous®.

The goals of RA management are to control pain
and swelling, delay disease progression, minimize
disability and improve quality of life. Non steroidal
anti-inflammatory drugs (NSAIDs) have both analgesic
and anti-inflammatory properties but do not change
disease outcomes’ and side effects are gastrointestinal
ulcers (15-20% of patients), ulcer with bleeding and
perforations (2-4% of patients over 70 yr of age)’.
Glucocorticoids have greater action on joint pain than
NSAIDs but have numerous side effects including
adrenal suppression, ulcers and osteoporosis’. Disease
modifying antirheumatic drugs (DMARDs) reduce the
progression of joint erosion but they have slow onsets
and no analgesic activity. Methotrexate has been shown
to cause pulmonary complications'®.

Ayurveda is a widely practiced system of
traditional medicine in India. It has been shown
that 60-90 per cent of persons with arthritis use
complementary and alternative medicine (CAM)'.
Stress is widely recognized as an important risk factor
in the aetiology of inflammatory rheumatic diseases'>"*.
Withania somnifera (Ashwagandha) exhibits anti-
inflammatory, anti-tumour, anti-stress, antioxidant,
immunomodulatory, haematopoietic and rejuvenating
properties'#!5, Thamaraiselvi et a/'® have shown
Ashwagandha powder to be effective in patients with
RA. Sidh Makardhwaj is a formulation mentioned in
Ayurvedic Formulary of India'”. It is a sublimed product
made from pure mercury, sulphur and gold. It is used
in rheumatoid arthritis, and neurological disorders, as
rasayana for vigour and longevity of life'”. Though
Ashwagandha and Sidh Makardhwaj have been used
in the treatment of patients with RA for many decades,
their safety and efficacy have not been evaluated. The
present study was, therefore, undertaken to evaluate
the efficacy and safety of Ayurvedic treatment i.e.
Ashwagandha and Sidh Makardhwaj in patients
with RA.

Material & Methods

The present study was a prospective, open-
label, non-randomized, outpatient-based, single
centered drug trial conducted in the department of
Pharmacology, All India Institute of Medical Sciences
(AIIMS), New Delhi. It was conducted during
October 2009 to December 2010 after obtaining
approval from the Institute Ethics Committee. The
study was registered with Clinical Trial Registry of
India, (CTRI- 2009 000699). Single batches of Sidh
Makardhwaj (Maharshi Ayurveda Pharmaceutical Pvt.
Ltd., India), Ashwagandha and honey (Dabur, India)
were procured for the entire study. Patients of either
sex between the age group of 18 to 60 yr, who were
diagnosed with rheumatoid arthritis by the American
College of Rheumatology (ACR) 1987 criteria'®, able
to provide written informed consent were included in
the study. Exclusion criteria were medical history of
unstable angina, myocardial infarction, heart failure or
stroke within three months of the study, uncontrolled
hypertension (diastolic blood pressure >100 mm Hg),
uncontrolled diabetes mellitus, alanine and aspartate
aminotransferases (ALT and AST) > 2 x upper limit
of normal, impaired renal function (creatinine >2.0
mg/dl), pregnancy/lactation, or patients on any other
Ayurvedic drugs during the last 15 days.

The first 125 patients with joint pain were screened
in the OPD at CGHS Ayurvedic Hospital, Lodhi Road,
New Delhi during the study period. Eighty six patients
satisfied the inclusion criteria and were willing to
participate in the study, signed the informed consent.
Detailed medical history, general physical examination
and rheumatologic evaluation were recorded by the
designated Ayurvedic physician. Laboratory tests were
carried out as per protocol. Subsequently, all patients
were examined by the physician at every visit during
the trial.

Medications: The patients took 5g of Ashwagandha
powder twice a day for three weeks with lukewarm
water or milk. Sidh Makardhwaj (100 mg) with
honey was administered daily for the next four
weeks. Records of dispensed drugs were maintained
in drug inventory form. Concurrent analgesics/
NSAIDs in any form, oral, injectable or topical were
not permitted. However, there was facility of rescue
treatment with NSAIDs. Patients who received
rescue medications were excluded from the study.
Patients were allowed to continue with their ongoing
lifestyle and diet.
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Clinical assessment: The primary efficacy end point
was the proportion of patients with a 20 per cent
improvement as per ACR criteria (ACR20)" response
at the end of treatment. ACR 20 is defined as 20 per
cent improvement in tender joint counts, swollen joint
counts and 20 per cent improvement in 3 of the 5 areas,
i.e. physician global assessment score, patient global
assessment score, pain assessment score, patient self
assessed disability index score, ESR'®. Secondary end
points included ACR50 and ACR70 responses, change
from baseline in the Disease Activity Score in 28 joints
(DAS28), categorical analyses of DAS28/European
League Against Rheumatism (EULAR) response®,
change from baseline in each of the ACR core set
of parameters. Safety assessments included hepatic
function [alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP)
and bilirubin] and renal function (urea and creatinine)
tests were analyzed separately using individual kit by
semi auto analyzer (Mini techno, USA). Early sensitive
marker of liver (B2 microglobulin) and kidney (NGAL:
neutrophil gelatinase associated lipocalin) were reported
as the instructions of the manufacturer of ELISA assay
kits (Logitech India Pvt, Delhi, India) to evaluate the
effect of the Ashwagandha and Sidh Makardhwaj
treatment. Urinary mercury level was estimated by
ICP-AES (Jobin Horiba, JY 2000-2, France)?'.

Sample size determination: The sample size was
determined by the following specifications: (i) there
would be an 80 per cent power for detecting a change
from baseline in the DAS in 28 joints; (ii) 20 per cent
improvement as per ACR criteria (ACR 20) response
at fourth week; (iii) the test of the null hypothesis was
conducted at a 2-sided 5 per cent significance level;
(iv) acceptable margin of errow will be 5 per cent; and
(v) population size of 200 and expected response of
10 per cent. Under these assumptions, the required
sample size was 75 subjects. However, considering
high dropout rate (20%) and lack of sufficient data
from published rheumatoid arthritis drug trials using
Ayurvedic medicines, it was then decided to enrol 90
patients.

Statistical analysis: Chi-square test was applied for
patients showing improvement/cure after therapy.
Laboratory measurements were compared with baseline
using an analysis of variance.

Results

Efficacy evaluation of Ashwagandha and Sidh
Makardhwaj: A total of 90.7 per cent (78/86) patients
adhered to study protocol and completed seven weeks

of treatment (three weeks of Ashwagandha powder
followed by four weeks of Sidh Makardhwaj). Eight
patients prematurely discontinued due to lack of
efficacy and refusal of continued treatment (2 = due to
unknown reason, 2 = shifted to allopathic medication,
4 = concomitant use of other medication). There were
57.7 per cent (45/78) female and 42.3 per cent (33/78)
male subjects and mean ages were 45.7 + 8.6 (range
19-59) and 49.8 + 7.9 (range, 25-59) yr, respectively.
At baseline, majority of patients tested positive for
rheumatoid factor (RF), its values in male and female
patients were 31.2 £ 3.1 and 509 + 16.1 IU/ml,
respectively and post-treatment levels were 22.1 + 1.4
and 41.7 £ 14.4 IU/ml. The levels of ESR (erythrocyte
sedimentation rate) at baseline in male and female
were 28.8 + 3.3 and 43.8 £ 16.16.3 mm/h and post-
treatment levels were 21.6 + 1.9 and 35.4 = 14.3 mm/h,
respectively. The results showed significant decrease in
post-treatment levels of ESR and RA factor as compared
to baseline levels in male and female (Table I).

Seven weeks treatment effectiveness was assessed
by (i) ACR 20 response; (ii) change in DAS28 (baseline
DAS28 to 4 wk DAS28); (iii) non response, moderate
and good response according to the EULAR response
criteria; and (7v) the proportion of patients achieving
disease remission (DAS28 < 2.6), according to the
EULAR criteria.

There were significant changes in post-treatment
scores of tender joint counts, swollen joint counts,
physician global assessment score, patient global
assessment score, pain assessment score, patient self
assessed disability index scoreand ESR level as compared
to baseline scores in male and female patients (Table I).
ACR 20 response was observed in 48.5 per cent (16/33)
male and 62.2 per cent (28/45) female patients.

In our study, DAS28 score in male and female
patients at baseline were 5.01+0.36 and 5.12 + 0.33,
respectively and at post-treatment were 4.29 +0.21 and
4.28 £ 0.19 showing significant decrease in DAS28
score. DAS28 score of higher than 5.1 is indicative
of high disease activity, whereas a DAS28 below 3.2
indicates low disease activity'®. A total of 45 (57.7%)
patients were in moderate disease activity with DAS28
score between 3.2 and 5.1. High disease activity was
observed in 42.3 per cent (33/78) patients with DAS28
score >5.1.

In moderate disease activity, DAS28 improvement
over the time in the range of 0.6-1.2 was observed in
55.6 per cent (25/45) patients and <0.6 improvement
over the time in DAS28 was observed in 44.4 per
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Table I. Clinical features in rheumatoid arthritis patients (male=33, female=45) on Ashwagandha and Sidh Makardhwaj treatment
Disease parameters Sex Baseline Post-treatment
Tender joint counts M 6.55+1.27 4.82+0.81™

F 6.6+1.21 475+ 0.55™
Swollen joint counts M 3.36+1.73 2.45+1.03™
F 3.87+1.80 273 +£1.01™
Physician global assessment score M 46.36 +7.83 33.64 £6.99™
F 47.56 +8.02 6.0 £6.54™
Patient global assessment score M 5212+ 11.11 35.15+£7.95™
F 53.56 +11.52 34.44 £7.85™
Patient self assessed disability index score M 3.3+1.09 247+091™
F 332+1.25 2.57+0.91"
Pain assessment score M 6.21 £0.66 4.41+0.42"
F 6.17+0.72 444 +0.48
Visual analogue scale (VAS) score M 58.79 +£8.20 41.21 +7.39™
F 58.89 + 8.85 40.44 £7.37™"
ESR (mm/h) M 28.8+3.3 21.6+ 1.9
F 31.2+3.1 22.1+£14™
RA factor (Unit/ml) M 43.8+16.3 354 +£14.3™
F 50.9 +16.1 41.7 £ 14.4™
DAS activity M 5.01+0.36 429+0.21"
F 5.12+0.33 428 +0.19"
Data are expressed as mean + SD, *** P<(.01 as compared to baseline values.
ESR, erythrocyte sedimentation rate; DAS, disease activity score

cent (20/45) patients. In high disease activity, >1.2
improvement over the time in DAS28 was observed in
18.2 per cent (6/33) patients and DAS28 improvement
over the time in the range of 0.6-1.2 was observed
in 81.8 per cent (27/33) patients. In summary, Sidh
Makardhwaj treatment for four weeks in rheumatoid
arthritis patients showed moderated response in 39.74
per cent (31/78) patients.

Safety  evaluation of Ashwagandha and Sidh
Makardhwaj: There was no significant change in serum
levels of ALT, AST, ALP, bilirubin, urea, creatinine,
B2MG and NGAL at post-treatment as compared to
baseline (Table II). Urinary mercury level increased
from6.9+1.3t032.5+24and82+1.6t041.7+3.1
ng/l in male and female patients, respectively. Mercury
levels increased significantly after Ayurvedic treatment
as compared to baseline level.

In our study, significant improvements were
observed in patients’ tender joint counts, swollen joint
counts, ESRs, physician’s rating of disease activity,
physical function and pain. For the ACR20 response,
there was a moderate improvement while ACR50 and
ACRT70responses were not observed. In agreement with
earlier reports'®, Ashwagandha and Sidh Makardhwaj
were found to be effective and safe treatment for
patients with RA. Seven weeks after starting Ayurvedic
treatment, mean DAS28 scores significantly decreased
in male and female patients. Only 39.74 per cent of
the patients were EULAR responders (moderate). The
results of the present study are in concordance with
several studies on Ayurvedic treatment?*2,

Sidh Makardhwaj has been used in the Indian
System of Medicine with claimed efficacy and safety®.
Ayurvedic physicians often avoid prescribing it as a
medicine particularly for longer periods. But there has
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Table II. Safety evaluation of liver and kidney of rheumatoid arthritis patients (male=33, female=45) on treatment with Ashwagandha
and Sidh Makardhwaj

Biochemical Sex Visit 1 Visit 2 Visit 3 Visit 4
parameters (Day 0) (Day 21) (Day 35) (Day 50)
ALT M 28.07£4.15 24.74 £3.07 26.47 £3.47 19.18 £3.98
o F 26.80 = 4.81 2439+3.94 26.13+2.72 28.76 £3.11
AST M 28.28+4.91 2697 £4.22 28.49 +£4.28 29.65+4.33
aur F 27.54+4.29 26.07 £4.25 2498 +£4.42 29.09 +4.26
ALP M 137.80 +18.26 135.85+18.19 137.99 +17.83 139.64 +17.72
(o F 143.62+17.14 142.27+17.32 144.71 £16.83 146.18 £16.36
Bilirubin M 0.78+0.17 0.80£0.15 0.83+0.15 0.85+0.15
(mg/dD F 0.73+0.16 0.75 +0.16 0.77 +0.16 0.80+0.16
Urea M 27.46 £ 5.04 28.23+4.92 2891 +4.74 30.01 £5.21
(mg/dD) F 27584577 28374548 28.92 4541 29.69+5.18
Creatinine M 0.79 +£0.10 0.82+0.10 0.84 £0.11 0.88+0.10
(mg/dl) F 0.87 % 0.09 0.83 = 0.09 0.85 £ 0.03 0.88=0.10
2 Micro- M 1.07 £0.41 1.12+0.38
globulin

(ng/ml) F 1.05+0.41 1.27+0.38
NGAL M 35.16 £ 8.5 35.79 = 8.40
(ng/mb) F 35.5249.53 36.09 + 8.90
Data are expressed as mean =+ SD.

NGAL, neutrophil gelatinase-associated lipocalin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline
phosphatase

always been ambiguity in use of this mercury sulphide
containing Ayurvedic medicine and often associated
with the question of toxicity. The US Environmental
Protection Agency (EPA) has adopted a reference dose
(RfD) for methyl mercury of 0.1 pg/kg body weight/
day*’. The total mercury content of Sidh Makardhwaj
formulation used in the present study was 35454.2
pg/g. The calculated total ingested mercury per day
was 3545.4 ug (Sidh Makardhwaj dose = 100 mg per
day). Thus, in its therapeutic dose, the per day ingested
mercury was many fold higher than the reference dose.
It was observed that with this high concentration of
mercury in Sidh Makardhwaj given for 28 days did not
cause significant change in liver and kidney functions of
the patients. Urinary mercury levels were significantly
increased after Ayurvedic treatment. Hence, mercury
present in Sidh Makardhwaj was slowly eliminated
from the body.

Lande in 1927 used aurothioglucose for the
first time in the treatment of RA3!. In another study,

Forestier in 193532 used gold thiopropanol sodium
sulphanate in 550 cases of RA with beneficial results.
Gold containing drugs comprise a class of distinctive
anti-arthritic agents (DMARDSs) used when NSAIDs
are insufficient to treat severe cases of rheumatoid
or psoriatic arthritis. The reported remissions of
rheumatoid arthritis was of the order of 30 per cent
with gold therapy??. Gold content in Sidh Makardhwaj
formulation used in the present study was 29.1 mg/g.
The calculated total ingested gold per day was 2.91
mg (Sidh Makardhwaj dose = 100 mg per day). Thus,
the per day ingested gold in Sidh Makardhwaj was in
therapeutic dose.

There were a few limitations of our study. This was
a seven week study with a sample size of 78 patients
carried out in a single Ayurvedic hospital at New Delhi.
Randomization was not done. Also, there was a lack of
standard therapy group as a control group due to ethical
issues.
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In conclusion, our findings demonstrated the
potential efficacy and safety of Ashwagandha (3 wk)
and Sidh Makardhwaj (4 wk) in the treatment of RA.
Ashwagandha and Sidh Makardhwaj should be further
tested in long term randomized placebo controlled trial
to establish its clinical use.
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