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Background: Data on long term use of Ayurvedic drugs is sparse. They may prove useful if combined with
modern medicine in certain clinical situations (integrative medicine). We present the results of a long
term observational study of RA-1 (Ayurvedic drug) used in the treatment of rheumatoid arthritis (RA).
Objective: The objective was to study safety of long term use of RA-1 for treatment of rheumatoid
arthritis (RA).
Materials and methods: On completion of a 16 week randomized controlled study, 165 consenting
volunteer patients were enrolled into a three year open label phase (OLP) study. Patients were symp-
tomatic with persistent active disease and naïve for disease modifying anti-rheumatic drugs (DMARD).
57 patients were on fixed low dose prednisone. Patients were examined every 10e14 weeks in a routine
rheumatology practice using standard care norms. They continued RA-1 (Artrex ™, 2 tablets twice daily)
throughout the study period and were generally advised to lead a healthy life style. Based on clinical
judgment, rheumatologist added DMARD and/or steroids (modified if already in use) to patients with
inadequate response; chloroquine and/or methotrexate commonly used. Treatment response was
assessed using American College of Rheumatology (ACR) efficacy measures and ACR 20% improvement
index standard update statistical software (SAS and SPSS) were used; significant at p < 0.05.
Results: 158, 130 and 122 patients respectively completed evaluations at 1, 2 and 3 year primary end
point. The ACR 20 response (range 34e40%) remained stable over three years (p ¼ 0.33). Patients
improved optimum for several measures by one year (p < 0.05) and this was sustained. The use of
steroids varied from 42 to 49% patients at yearly end points (mean daily dose 5 mg prednisone);
correspondingly the use of DMARD varied from 20 to 34% patients. 40% patients on RA-1 did not require
DMARD/steroids for control of disease. 77% patients reported adverse events, albeit mild and mostly gut
related, and not causing withdrawal. Several study limitations (especially self-selection) were reduced by
the high patient retention and consistency in drug use.
Conclusion: RA-1 is safe and effective in the long term management of symptomatic active chronic RA.
DMARDs and/or steroids can be used judiciously along with RA-1 to treat difficult disease/flares. Further
studies are required to evaluate RA-1 in early RA. This paves way for research and application of inte-
grative therapeutic approach in clinical medicine.
© 2017 Transdisciplinary University, Bangalore and World Ayurveda Foundation. Publishing Services by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
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1. Introduction

Ayurveda is an ancient medicinal system and is popularly
practiced in India [1e3]. The holistic treatment approach combines
herbomineral formulations and lifestyle changes. Ancient classic
texts are important references. Though in use for centuries, effec-
tiveness in the modern context needs validation [4,5]. Plant based
formulations are difficult to standardize [6]. Several research
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publications have attempted to unearth scientific evidence of effi-
cacy of Ayurveda derived drugs to treat arthritis [7e13]. Cochrane
reviews include a protocol on validation of Ayurvedic drugs in the
treatment of RA [14,15].

We reported the efficacy and safety of RA-1, a standardized
Ayurvedic drug, in the treatment of active symptomatic RA in a 16
week randomized placebo controlled drug trial [7]. Patients were
naïve for disease modifying anti-rheumatic drugs (DMARD). 40%
patients were permitted to continued stable fixed daily low dose (<
7.5 mg daily) prednisone. This maiden landmark study drew
attention towards the therapeutic potential of a standardized Ay-
urvedic medicine. Inspite of the improvement in the American
College of Rheumatology (ACR), 20% response (primary efficacy)
was not statistically significant and RA-1 performed better than the
placebo in every efficacy variable with significant (p < 0.05)
reduction in joint swelling and rheumatoid factor titer. Encouraged
by the results, this study was undertaken as a three year open label
phase (OLP) study.

Though doctors in India often combine Ayurvedicmedicines and
modern medicines in clinical practice, there is little scientific vali-
dation of this approach. It is prudent to add that to a large extent
this kind of practice is surreptitious and unregulated. However,
there is a growing enthusiasm for evidence-based integrative
medicine [16] to treat difficult disorders such as RA.

In the current OLP, an integrative therapeutic strategy
combining modern medicines and Ayurvedic drug (RA-1) was used
to treat patients with inadequate response. The patient retention
rate was more than 70% on study completion. We describe the
effectiveness and safety of RA-1 in the treatment of RA in the cur-
rent report.
2. Materials and methods

2.1. Site

The study was carried out at the Center for Rheumatic Diseases
(CRD), Pune, in the Western India State of Maharashtra [17]. CRD is
a community-based standard of care facility for rheumatic diseases.
Table 1
Long term follow up study of patients suffering from rheumatoid arthritis (RA) and
treated with RA-1 (standard Ayurvedic formulation): Baseline demographics.

Variable Total (n ¼ 182)

Mean age (yrs) 45
Sex (Female) 152 (83.5)
Family history (RA) 41 (22.5)
Mean disease duration (yrs) 7
Disease activitya

Mild 31 (19)
Moderate 88 (48)
Severe 71 (28)
Very severe 9 (5)

Functional class (ACR)
I 39 (22)
2.2. Study design

This was a prospective observational study of three years
following a protocol driven randomized study [7]. The OLP was
guided by the overarching requirements of a true to life clinical
practice. Patients were not segregated. Standard efficacy measures
recommended by the ACR were used [18]. Patients were examined
at 12e16 weeks intervals for efficacy and safety. All clinical services
and RA-1 were provided free of cost to the patients. Patients were
encouraged to continue RA-1 throughout the study period. Any
worsening of symptoms and flares or persistent synovitis (inade-
quate response to RA-1) was managed by rheumatologists as per
rheumatology practice norms. Rheumatologists added analgesics/
NSAIDs (short term use), steroids and DMARD to a background RA-
1 medication. All treatment decisions were made based on clinical
judgment. The study design was approved by the CRD Ethics
Committee.
II 106 (58)
III 37 (20)

Prednisolone use (5.3 mg/day) 76 (42)
Radiological erosions (hands) 126 (69)
RF Seropositive 149 (82)
ESR >60 mm/h 65 (36)

a Based on Physician global assessment; n: total number of patients; ACR:
American College of Rheumatology; RF: rheumatoid factor (nephlometry); Values in
parentheses are percentages; see text for details.
2.3. Patient selection

165 consenting volunteer patients from the earlier randomized
studywere enrolled in the OLP [7]. Patients had active symptomatic
disease and satisfied ACR classification criteria 1987 (randomiza-
tion phase) (Table 1) [19].
2.4. Study and concomitant medication

RA-1 contained extracts of four medicinal plants- Withania
somnifera (Ashwagandha), Boswellia serrata (Salai Guggul), Zingiber
officinale (Shunti or ginger) and Curcuma longa (Haldi or circumin);
Ayurvedic names shown in parenthesis. RA-1 was standardized and
manufactured using modern pharmacological means [7]. Aqueous
extracts were used for all plants except for guggul (aqua-alcoholic).
The strength of plant extracts in each capsule of RA-1 was 90 mg
Ashwagandha (root), 90 mg Shudh Salai Guggul (gum), 18 mg
turmeric (rhizomes) and 24 mg ginger (rhizomes). In hindsight, we
verify that the RA-1 formulation satisfied the CONSORT re-
quirements (data not shown) [20]. Patients began with the opti-
mum dose of RA-1 (investigational drug) which was 2 tablets
(222 mg actives per tablet) twice daily following meals.

We followed current recommendations and our clinical practice
norms while choosing modern medications and dosage schedule
[21]. It was decided a priori to add steroids and/or DMARDs (oral
chloroquine sulfate and/or methotrexate and/or sulfasalazine) to
background RA-1 in patients with inadequate response or wors-
ening of disease. Steroids were not to exceed 10 mg prednisone
daily dose unless patient developed a systemic complication. We
generally began with 5e10 mg prednisone daily and tapered to
2.5e5 mg daily once symptomatic improvement was sustained
(6e8 weeks). We tried to stop steroids by a slow taper (1e2.5 mg
every 2 weeks) if improvement was sustained for 6 months or so.
Chloroquine sulfate was used in the dose of 250 mg daily. Oral
methotrexate was begun at 10 mg single dose per week and was
escalated up to 20 mg per week as per standard practice. The op-
timum dose of sulfasalazine was 2 gm daily in two divided doses.
Patients continued concomitant drugs for coexisting diseases under
supervision of their primary care physician.

In case of flare, patients were provided symptomatic relief with
analgesics (paracetamol, tramadol) and/or NSAID (naprosyn,
diclofenac, ibuprofen, nimesulide). The latter were used on pro rata
basis or for short periods. NSAIDs were used sometimes round the
clock for 4e8 weeks awaiting response from DMARD.

Patients were advised to maintain reasonable physical activity
and fitness, reduce mental stress and consume healthy balanced
diet. No specific advice was provided on any kind of diet or lifestyle
changes.
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2.5. Efficacy measures

In routine practice, all patients are recorded in a standard case
record form which includes ACR core efficacy measures [18,22]. A
68 joint count was used to record pain/tenderness (JCPT) while 66
joints (hip excluded) were examined for swelling (JCSW). Both the
physician and patients global assessment were recorded using a
category scale (5 grades: asymptomatic ¼ 1, mild ¼ 2,
moderate¼ 3, severe¼ 4, very severe¼ 5). Painwas recorded using
a Visual Analog Scale (VAS) of 10 cm, anchored at 0 for no pain and
10 for maximum pain during the preceding 24 h. Functional
assessment and quality of life (QoL) were carried out using a vali-
dated Indian modified version of Stanford Health Assessment
Questionnaire (HAQ) and scores (0e24, higher score indicates
greater disability) were reported [23,24]. Patients also recorded the
likely duration of early morning stiffness and were examined for
grip strength (using a mercury manometer) and 50 feet walking
time.

2.6. Response to treatment

The assessment was essentially clinical though we report ACR
index improvement [25]. In the current analysis, a relapse was
considered if patients showed 25% worsening in each of the two
joint counts (pain/tenderness and swelling) and 3 of the 5 pa-
rameters used for ACR improvement index (pain, global assessment
by physician and patient, HAQ and ESR).

2.7. Investigations

Comprehensive laboratory and other relevant investigations
(including renal, hepatic and metabolic parameters and EKG) were
carried out on enrollment and at every yearly evaluation end point.
However, ESR (Westergren), blood total and differential cell counts,
platelet count serum aminotransferases, and urine analysis tests
were carried out every 8e12 weeks. Rheumatoid factor (RF, neph-
elometry), C-reactive protein (CRP, nephelometry) and Interleukin
6 assay (IL 6, cell based) were carried out at yearly end points.

2.8. Adverse reactions

A priori determined checklist contained common drug related
side effects known in Ayurveda and those associated with DMARDs
and steroids. Patients were encouraged to report any event they
considered related to medication.

2.9. Data and statistical analysis

The data from both the arms (active and placebo) of the ran-
domized phase was clubbed at randomized baseline and 16 week
Table 2
Three year follow up study of patients suffering from rheumatoid arthritis (RA) and trea
phase: Clinical effectiveness data by evaluation end points (95% confidence interval show

Measure/evaluation end points (weeks) 0 (n ¼ 182)
Mean pain/tender joint count (0e68) 33.1 (30.4,35.4)
Mean swollen joint count (0e66) 16.3 (14.9,17.8)
Mean pain visual analog scale (0e10 cm) 5.9 (5.7,6.3)
Proportion (%) with patient global assess grade improve (1e5) e

Proportion (%) with physician global assess grade improve (1e5) e

Mean health assess questionnaire (0e24) 12.6 (11.7,13.4)
Proportion (%) with ACR 20 index improvement e

Proportion (%) with ACR relapse index e

Note: n: number of patients; 0 andweek 16 pertain to randomization phase; 1 unit improv
1(asymptomatic)-5 (very severe)]; ACR: American College of Rheumatology; Proportion
index improvement and ACR relapse; ACR index are composite index based on joint
erythrocyte sedimentation rate; See text for details.
completion for analysis in the current study. The primary evalua-
tion time points were at yearly interval: weeks 52, 104 and 156.
However, data was collected through clinical and laboratory ex-
aminations every 12e16 weeks and entered into the analytical
database arranged at 12weeks intervals (data not shown). Standard
statistical software packages (SAS/OS 2 and SPSS) were used for
analysis.

158, 130 and 122 patients were evaluated for efficacy at 1 year, 2
years and 3 years end point respectively; correspondingly 145, 93
and 61 patients on only RA-1 were evaluated for safety. The change
fromweek 0 and week 16 to week 52 was analyzed using unpaired
t-test while the stability of efficacy outcomes between weeks 52
and 156 were assessed using a longitudinal growth model (SAS
PROC GENMOD and SAS PROC MIXED). Marginal homogeneity test
for within treatment changes was performed for certain ranked
data e.g. patient/physician grades.

Results for ‘any post week 16’ shown in the current report
(especially Tables) pertains to observations based on any of the
examination visits during the study and not necessarily the primary
yearly end point visits. Data is only shown for primary evaluation
end points at 1, 2 and 3 years; other individual evaluation visits (12
weekly) are not shown.

Data on safety in the current report is derived from patients who
were on RA-1 medication without any concomitant DMARD; pa-
tients on low dose steroids begun a priori were not excluded. No
interim analyses were performed. All calculations of time period on
RA-1 medicationwere derived fromweek 0 baseline (randomized).
Analysis of variance (ANOVA) was used when comparing groups.
Multivariate regression analysis was carried out to determine
predictors of response (details below). Results of tests of signifi-
cance at p equal or less than 0.05 (two tailed) were considered
significant.

3. Results

Table 1 shows selected patient characteristics and variables at
randomized baseline. Patients suffered from active symptomatic
disease and had moderately severe functional restriction (HAQ).
Patients were naïve for DMARDs.

3.1. Clinical effectiveness

Patients had improved considerably during the randomized
phase [7]. However, as is shown in Table 2 and Fig. 1, several pa-
tients remained symptomatic with active disease. There was
further improvement in the OLP (Table 2, Fig. 1). The improvement
was maximum during the first year with several variables (painful
joints, swollen joints, pain and HAQ) showing significant change
(p < 0.05). The improvement was sustained till three years and
there was no significant change in trend. Significant consistent
ted with RA-1 (standard Ayurvedic formulation) following 16 week randomization
n in parenthesis for each mean/proportion).

16 (n ¼ 165) 52 (n ¼ 158) 104 (n ¼ 130) 156 (n ¼ 122)
20.08 (18.3,22.7) 18.1 (15.5,20.1) 18.2 (15.2,20.6) 22.7 (19.0,26.4)
7.7 (6.8,8.7) 6.2 (5.1,7.0) 6.2 (4.9,7.7) 5.3 (4.1,6.4)
4.7 (4.4,5.0) 4 (3.7,4.4) 4.1 (3.8,4.6) 4.6 (4.3,5.1)
45 (36.8, 51.2) 51.1 (36.8, 51.2) 52 (36.9, 52.9) 60.1 (49.4,66.8)
63 (53.9, 68.1) 59 (43.3, 57.8) 64.2 (47.8, 63.8) 48.1 (36.4, 53.9)
9.6 (8.8,10.6) 8 (7.1,8.8) 8.2 (7.2,9.2) 9.4 (8.2,10.4)
34.6 (27.7, 41.6) 36.3 (29.3, 43.2) 37.4 (29.6, 45.2) 33.9 (25.5, 42.2)
e 3.3 (0.7, 5.9) 2.7 (0.1, 5.4) 4 (0.6,7.5)

ement from baseline considered for Patient& Physician global improvement [grades
of patients (%) shown for patient and physician global assess improvement, ACR 20
counts, pain, patient and physician global assess, health assess questionnaire and



0

5

10

15

20

25

30

35

0 16 32 54 108 156

S
C
O
R
E

WEEKS

JCPT
JCSW
HAQ
PainVAS

Fig. 1. Mean efficacy measures in patients of rheumatoid arthritis (RA) treated with supervised RA-1 (Ayurvedic drug) and followed for 3 years after an initial randomized placebo
controlled phase (16 weeks); after 16 weeks patients with inadequate response also received supervised oral methotrexate and/or hydroxychloroquine and/or oral steroids
(prednisolone � 7.5 mg daily); JCPT: Joint Count for pain and tenderness (0e68); JCSW: Joint count for swelling (0e66); HAQ: CRD Version Indian Health Assessment Questionnaire
(0e24); PainVAS: Pain Visual Analog scale (0e10 cm); range for measures shown in parentheses; see text for details.
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improvements were also recorded for hand grip strength and
walking time (data not shown).

The ACR 20 improvement response rate for the entire open label
population was held steady with no significant change in the trend
(p¼ 0.33); 40% at one year, 38% at two year and 34% at three year. In
contrast, the ACR relapse rate was less than 5% at any of the study
end points; ACR relapse rate was a composite index and is
described in methods above (Table 2). 40% patients on RA-1 did not
require DMARD/steroids for control of disease (Table 3).

At least 10e15% patients reported absent symptoms or minimal
disease at every evaluation visit after 24 weeks of RA-1 use; absent
pain/tenderness and swelling in joints with pain VAS 2 cm or less
and total HAQ score 3 and less (only few mild difficulties).

3.2. Concomitant DMARD and steroids

Table 3 shows the concomitant use of steroids and DMARD.
Patients continued RA-1 as background medication. Overall, about
25% patients received steroids, 9% patients received DMARD and
28% received steroids plus DMARDs; inclusive of intermittent/brief
use. Though the use of DMARD and steroids was somewhat higher
in the third year, the trend in change was not significant (Table 3).

57 of the 78 patients who received prednisone during the ran-
domized phase were continued in the OLP (Table 1). Not more than
50% patients were on steroid at any of the primary end point
(Table 3). The mean daily dose was 4.7 mg at 1 year, 4.8 mg at 2
years and 5.1 mg at 3 years showing no significant change in trend.
About 5% patients were found to have begun steroids at every
yearly evaluation; correspondingly 2.5% at 1 year, 3% at 2 year and
Table 3
Three year follow up study of patients (n ¼ 182) suffering from rheumatoid arthritis
randomization phase: Use of RA-1, low dose steroids and DMARD. Shows proportion of

Drug/evaluation end points (weeks) Any post week 16

RA-1 Only 38.2
DMARD 35.8
Steroids 55.5
Any DMARD or steroid 61.8
Chloroquine 18.8
Methotrexate 19.6

All patients received background treatment with RA-1; n: number of patients; 0 and wee
7.5 mg daily prednisolone; DMARD include chloroquine sulfate, methotrexate and sulfa
10% at 3 years stopped steroids. Seven patients received intra-
articular steroid (knee). Overall, we managed to stop steroids
(and not restart later) in 14% patients on long term steroids; half the
number of patients were being treated with only RA-1.

Patients begun on DMARD during the OLP were compared to
patients who were treated with RA-1 monotherapy for selected
variables at randomized baseline (Table 4). We selected the ran-
domized baseline with the premise that patients who eventually
required DMARD suffered from amore severe disease at the time of
enrollment. We have not shown data at the actual time of begin-
ning of DMARD. The institution of DMARD was driven by the
clinical judgment of treating physician. There were no statistically
significant differences between the two groups (Table 4). But the
efficacy measures were certainly higher in patients begun on
DMARD. A multivariable regression analysis employing several
demographic variables, steroid use and efficacy measures
(including lab) at baseline (Table 2) as dependent variables and
DMARD use as independent variable was carried out. Only swollen
joint count and pain VAS were found to be significant predictors of
DMARD use and this supports the basic contention that patients
begun on DMARD probably had amore severe disease to beginwith
(detail analysis not shown).

Table 3 also shows that the number of patients were almost
equally divided between oral chloroquine and methotrexate.
Considering DMARD use at any of the primary evaluation visits,
37% patients received chloroquine, 34% patients received metho-
trexate, 19% patients received a combination of chloroquine and
methotrexate, 5% patients received sulfasalazine and 5% patients
received a combination of methotrexate and sulfasalazine; single
(RA) and treated with RA-1 (standard Ayurvedic formulation) following 16 week
patients (percent).

0e16 16e52 52e104 104e156

58.2 46.4 52.4 47.5
0 21.2 19.9 33.6
41.8 45.5 41.8 45.9
41.8 54.6 48.6 52.5
Nil 7.9 6 13.8
Nil 11.9 16.2 18.8

k 16 pertain to randomization phase; low dose steroid pertain to equal or less than
salazine; see text for details.



Table 4
Comparing patients of RA treated with RA-1 and RA-1 plus DMARD at randomized
baseline: mean (standard deviation) are shown (see text for details).

Variable RA 1 (n ¼ 90) RA 1 plus MTX
(n ¼ 50)

p (ANOVA)

Age (years) 46.16 (11.02) 42 (11.75) 0.28
Pain visual analog scale (cm) 5.63 (2.35) 6.24 (2.36) 0.15
Painful joint count (0e68) 33.15 (18.3) 33.81 (18.42) 0.84
Swollen joint count (0e66) 15.82 (10.83) 17.26 (11.30) 0.46
Health assessment

questionnaire score (0e24)
12.11 (6.33) 13.38 (6.58) 0.26

ESR mm fall 1st hour 53.27 (30.99) 54.47 (34.01) 0.83
Hemoglobin gm/dl 11.82 (1.51) 11.94 (1.35) 0.64

Table 6
Three year follow up study of patients (n ¼ 182) suffering from rheumatoid arthritis
(RA) and treated with RA-1 (Standard Ayurvedic formulation) following 16 week
randomization phase: Adverse events/AE (proportion of patients-percent).

Adverse event/evaluation
end points (weeks)

Any post
week 16

0e16 16e52 52e104 104e156

Dysuria 8.3 13.3 5.5 5.4 4.9
Giddiness 22.1 31.5 16.6 7.5 13.1
Constipation 33.1 21.0 12.4 33.3 36.1
Acid Peptic Disorder 37.9 25.4 13.1 40.9 42.6
Pruritus 46.2 29.8 21.4 50.5 42.6
Mucositis 38.6 26.5 17.9 45.2 47.5
Insomnia 37.2 38.7 17.9 43.0 41.0
Anorexia 51.0 45.3 31.0 49.5 50.8
Nausea 33.1 38.1 18.6 35.5 47.5
Vomiting 15.2 13.3 6.2 11.8 16.4
Diarrhea 17.9 12.2 2.8 15.1 19.7
Other 46.2 64.5 41.4 10.8 11.5
Any AE 77.2 90.6 68.3 92.5 100.00

n: number of patients; 0 and week 16 pertain to randomization phase; see text for
details.
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agent DMARD use was predominant. 15 patients (37%) in the
DMARD group received DMARD only intermittently (up to 24
weeks).

3.3. Laboratory measures

Table 5 shows selected laboratory measures of disease activity
and severity. The reduction inmean ESR (p¼ 0.003) at one year was
sustained at two years but increased thereafter (p ¼ 0.02). Mean
serum CRP showed a significant reduction by year one (p < 0.0001);
further data was unavailable. Serum Interleukin 6 showed a sig-
nificant reduction during the OLP (p ¼ 0.0002) but the response
seemed to be inconsistent with other measures thereafter.

3.4. Adverse events (AE)

Table 6 shows the distribution of number of patients with AE at
yearly interval. AE were counted in the period preceding the eval-
uation, for example, at year one, the AE pertain to the time interval
between week 16 and week 52. During the randomized phase, 94%
patients reported some AE; the corresponding frequency at one,
two and three years was 68%, 92% and 100%. Overall, the pattern
remained unchanged. Similar to the randomization phase, all AE
were classified mild and required reassurance and symptomatic
treatment. No patient ever withdrew due to the AE. The hemato-
logical and biochemical parameters remained within normal limits
(data not shown). About 7% patients consuming only RA-1 recorded
mild-to-moderate elevation (less than two times upper normal) in
serum liver enzyme (alanine aminotransferase); other routine liver
function tests remained normal and the increase in enzymes lasted
less than 16 weeks. The dose of RA-1 was not reduced ever due to
an AE.

Common AE (> 25% patients) were anorexia, acid peptic related,
nausea, mucositis (not necessarily mouth ulcers), vague episodic
giddiness, and episodic pruritus (often nothing visible on the skin
and sometimes dry skin), insomnia (mostly disturbed sleep). On
comparison with the randomized phase, symptoms pertaining to
anorexia, diarrhea, constipation, acid peptic dysfunction, mucositis
and pruritus were increased in the OLP. Correspondingly, the
Table 5
Three year follow up study of patients suffering from rheumatoid arthritis (RA) and trea
phase: Laboratory (blood/serum assay) effectiveness data (mean value) by evaluation en

Measures/evaluation end points (weeks) 0 (n ¼ 182) 16 (n ¼ 165)
ESR (mm) 56.6 (51.4,60.9) 57.4 (52.6,65.5
CRP (mg/dl) 140.1 (114.4162.9) 207.8 (160.0,2
Hemoglobin (gm/dl) 11.76 (11.6,12.0) 12.4 (12.2,12.6
Interleukin-6 (pg./ml) 135.2 (118.3169.6) 109.8 (89.512

n: number of patients; 0 and week 16 pertain to randomization phase; nd: assay not d
reactive protein; units shown in parenthesis with each measure; see text for details.
frequency of insomnia, dysuria, giddiness, and nausea decreased in
the OLP. None of the patients on long term steroids ever showed
any Cushingoid features. None of the patients on chloroquine ever
reported any ocular symptoms and less than 10% reported mild-to-
moderate skin lesions (pigment changes and/or pruritus). The dose
of weekly methotrexate remained in the range of 7.5e15 mg (me-
dian 10 mg); none showed any cytopenia or significant elevation (>
2 times upper limit normal) of serum liver enzymes. Less than 5
patients on methotrexate ever reported oral ulcers, hair loss, skin
herpes zoster, respiratory and skin infections and increased hepatic
enzymes (data not shown).
3.5. Extended open label phase

We continued to track patients though the attrition rate after 3
years was high and the patients were irregular. Though we pro-
vided free of cost consultation and laboratory services, the medi-
cines had to be purchased. We believe that compliance to the
medicines was not satisfactory at all times. However, we were able
to comprehensively evaluate 55 patients and 32 patients at 5 years
and 10 years respectively. Overall, we are encouraged tomake some
observations on the latter evaluation. About one third had followed
with us diligently. About two thirds were in low disease activity/
remission. About half the number had continued RA-1 over pro-
longed periods (up to 6 months at any one time). The use of
DMARDs and/or steroids was intermittent (4e9 months at any one
time). Patients reported use of analgesic/NSAID and steroids on a
need basis or as per guidance of their family doctor. Overall, two
third of patients made self decisions regarding beginning and
stopping of drugs. Though the data was grossly limited, none of the
patients reported any worrisome AE due to RA-1. We could also
ascertain that at least 18 patients had died during this period and
ted with RA-1 (standard Ayurvedic formulation) following 16 week randomization
d points (95% confidence interval shown in parenthesis for each mean).

52 (n ¼ 158) 104 (n ¼ 130) 156 (n ¼ 122)
) 46.1 (40.4,51.7) 45.2 (38.8,50.7) 61.7 (54.4,68.2)
50.4) 83.8 (56.4,99.4) nd nd
) 11.6 (11.3,11.9) 12.1 (11.8,12.4) 12.2 (11.9,12.6)
1.8) 282.6 (212.9345.0) 174.7 (136.7218.2) 160.2 (119.7189.9)

one; ESR: erythrocyte sedimentation rate (Westergren, mm end 1st hour); CRP: C
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despite sketchy information the cause was apparently a severe
infection (mostly pneumonia with multisystem complications) or a
cardiovascular event (probably myocardial infarction/congestive
cardiac failure).

4. Discussion

This three year open label extension phase study demonstrated
considerable effectiveness and safety of RA-1 (Artrex™) in the long
termmanagement of patients suffering from active chronic RA. RA-
1was used to treat RA effectively as a single agent (monotherapy) in
about 40% of the cohort. The remaining patients also in addition
required steroids and or DMARD to control RA (Table 3). Steroids,
albeit low dose, were used more frequently. Steroids could be
stopped in 10% patients on long term use. RA-1 showed an excellent
safety profile. None of the patients ever required any specific
intervention/hospitalization or withdrew due to AE. We also
demonstrated a novel integrative strategy of combining modern
medicine and Ayurvedic drug. A strong community base, good
patient retention rate and consistency in drug use were important
factors that contributed towards the success of the study.

Patients with symptomatic, active and typical chronic disease
were enrolled from the community (Table 1). 69% patients showed
radiologically erosive disease. Patients were naïve for DMARD but
several were maintained on fixed low dose of steroids prior to
enrollment (Table 1). Though improved considerably during the
randomized phase, several patients continued to suffer from
symptomatic active disease (Table 2). We used a validated modified
version of Stanford HAQ to capture the functional disability [24]. In
our opinion, several of our lifestyle requirements like sitting on the
ground impacts disease adversely and its measurement (HAQ) is
critical towards the final outcome with any treatment. The Indian
HAQ represents a greater challenge for therapeutic success. Pa-
tients demand that their preferential lifestyle be restored and HAQ
response in the current study is a strong rejoinder for the effec-
tiveness of RA-1.

Though RA-1 was superior to placebo for every study efficacy
measure, the randomized phase failed to meet the primary efficacy
criteria (ACR 20 response) [25]. The potential of the investigation
drug was also realized in several animal (safety) and experimental
studies (in-house data and not published). Thus, it was considered
appropriate to further evaluate the effectiveness of RA-1. Also, the
robust placebo response seen during the randomized phase was
unlikely to influence a long term OLP. The current study designwas
to mimic real life modern rheumatology practice and as described
above, there were several elements of a pragmatic design.

We presumed that patients with more severe disease will
require steroids and/or DMARD but not statistically significant.
Surprisingly this was not totally supported (Table 4). The baseline
(randomized) measures were much higher in the patients who
later required RA-1 plus DMARD. RA is a complex disease to mea-
sure and there are several domains of severity and progression
which are difficult to capture. However, a regression analysis
demonstrated that higher swollen joint count and pain VAS pre-
dicted use of DMARD; baseline use of steroid was not found sig-
nificant (data not shown). Combining DMARD to RA-1 in patients
with inadequate response to RA-1 seems to be a sensible option.
Interestingly, the current study did not unravel a higher incidence
of AE in patients with DMARD. But the toxicity profile of prolonged
use of DMARD and/or steroids is well known [21]. We speculate
that RA-1 may reduce the exposure to DMARD and/or steroids in
some patients and make treatment safer.

The ACR 20 improvement index is used universally to differen-
tiate a drug effect from placebo [25]. In the clinical context, this
reflects modest improvement. ACR 50/70/90 improvement
responses are more desirable and difficult to achieve. As a general
statement, several controlled drug trials of reasonable duration
(mostly 24 weeks) have demonstrated an ACR 20 in about 15e40%
for patients only on methotrexate and 50e70% patients for the
newer biological DMARDs with/without methotrexate, [26,27]. By
and large, biological DMARD have been evaluated in a setting of
backgroundmethotrexate use and uncontrolled disease. Against this
perspective, the ACR 20 response in the current study reflects
modest to fair effectiveness. However, one time point ACR
improvement response may not capture the total improvement and
this is also well shown in the current study. The relapse rate used in
the current study (see methods) was a strong measure of worsened
disease/flare andwas surprisingly very low (< 5%). Over 70% patients
completed three year evaluation. This combined with other re-
sponses (HAQ, joint swelling and safety) suggest that the improve-
ment with RA-1 was certainly much more than what ACR 20
indicates.

There was a slight drop in ACR 20 improvement response and a
marginal increase in number of patients requiring steroid and/or
DMARD at 3 years; trend of change not significant (Table 2). Pa-
tients were aware that theywill lose study related concessions after
3 years and this may have effected compliance with medicines. A
more serious issue would be whether RA-1 loses its efficacy over
time? A longer period of study will be required to answer. In our
opinion, this marginal worsening was artefactual and does not alter
the conclusion regarding effectiveness of RA-1.

The safety of Ayurvedic medicines is borne by centuries of use
and they are endearing to the community. The current study
demonstrated an excellent safety profile of RA-1 (Table 6). Occa-
sionally, our patients did attribute nausea, abdominal fullness,
burning in epigastrium, anorexia and skin itching to RA-1. In our
experience, digestive and acid-peptic related complaints are com-
mon in the community. In hind-sight, we should have captured
similar baseline complaints of our patients which would have
helped in understanding the AEs in the current study better. Some
of the gut related AEs may be due to Ashwaganda and/or Guggul
content in RA-1 [28,29] . The patients in the current study often
took modern and Ayurvedic medicines together in a short span of
time following a meal. But none of the patients ever complained of
reduction in relief or worsening of any symptom. Though we
cannot comment with certainty on ‘drug interactions’ in the cur-
rent study, it does not seem to be a problem. Patients were also
monitored closely and none of the laboratory parameters ever
suggested a worrisome hematological, hepatic, metabolic or renal
alteration (data not shown).

Chronic RA is riddled with co-morbid disorders which often
deteriorate with time [30]. Such disorders can be precipitated or
worsened by a drug related AE. As an example, serious infections
(often lung) are common in patients treatedwithmethotrexate.We
did not encounter such a situation in the current study.

RA-1 was rigorously standardized using modern pharmacolog-
ical methods [7]. Although RA-1 formulation per se is not described
in the Ayurveda texts, the constituent plant extracts are compre-
hensively described in Ayurvedic texts and have been evaluated for
their anti-inflammatory and immunomodulatory properties (called
‘Rasayana’ in Ayurveda) in several experimental studies [28, 29,
31e38]. Combination preparations are preferred and guided by
complex Ayurvedic principles [39]. Several hundred Ayurveda for-
mulations are currently sold over the counter and used in a manner
similar to modern medicines. However, there are serious concerns
about quality and standardization [40].

The concept of ‘reverse pharmacology pathway’ is well estab-
lished for the clinical development and validation of Ayurvedic
medicines [41]. This is an overarching strategy to validate the
clinical effectiveness of Ayurvedic medicines upfront and in parallel
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investigate pharmacological properties and mechanisms of action.
The clinical validation pathway is overwhelmingly encouraged. The
argument for this approach stems from a viewpoint that centuries
of use assures safety and tolerability of Ayurvedic medicines. This
fast tract probably saves much time and money. We did adopt this
strategy to a large extent for RA-1. However, several basic phar-
macological and animal toxicity studies were carried out prior to
initiating the clinical validation process of RA-1 [7].

While efficacy is supreme, nobody denies that safety and
tolerability, access and affordability are major issues at least in
developing countries. Biologic DMARDs are expensive and have
major issues with infections (tuberculosis in particular) and
malignancy. Their use is grossly limited in our setting though
the situation may improve with advent of biosimilars [42]. But
from a community perspective, drugs such as RA-1 hold
tremendous socioeconomic appeal and are likely to be game
changers.

RA is a prototypic autoimmune inflammatory systemic arthritis
with the majority of patients showing a relentless progression
which is also complicated by articular deformities and comorbidity
(osteoporosis in particular). Patients die prematurely of athero-
sclerotic related cardiovascular events [30]. Based on clinical evi-
dence in the current study, RA-1 provided long term good anti-
inflammatory effect to treat RA. RA-1 also demonstrated long
term effectiveness and especially improvement in function (HAQ)
and this probably is more of a DMARD like effect. The ‘Rasayanic’
properties of RA-1 are likely to contribute to a DMARD effect.
Rasayana in Ayurveda is akin to immune modulation in modern
science and probably much more [2,5,31,32]. A modest steroid
sparing effect of RA-1 was shown in the current study. As specu-
lated above, RA-1 is likely to reduce the need for DMARD. We
encourage a further research agenda. RA-1 should be evaluated in
the treatment of early RA and in patients showing inadequate
response to methotrexate.

The current study had several limitations. Being open label, it
was uncontrolled and riddled with several patient centric biases
[43]. 122 (74%) out of 165 patients enrolled, completed three
years and this restricts the problem of self-selection. It also fuels
the success of our therapeutic adventurism with an integrative
approach. We did not practice a holistic approach as advocated
by Ayurveda. Addition of steroids and DMARD was an important
confounding factor though we have carefully dissected the data
to unravel the true effectiveness of RA-1. We used standard
modern protocol and practice norms. However, in Ayurveda, the
treatment also focuses on several other targets. As an example
there is allegedly an improvement in digestive system, sleep
pattern, mental and overall health but we did not look into these
aspects.

Finally, we admit that we are late in the day for publishing this
report. The study was completed several years ago. We wish to
confirm to our readers that the delay was not due to any reason
connected with the science or ethics of the current study. There
were several other hurdles and priorities. Also, data entry and
analysis took a long time. But we believe that the study is relevant.
We hope to inspire our colleagues to seriously explore ancient
ethnic medicinal system such as Ayurveda for better future thera-
pies. This is also our legacy [44].

Conclusion

To conclude, RA-1 (Artrex ™), a standardized Ayurvedic herbal
formulation, is an effective and safe DMARD in the long term
management of RA. This study vindicates the results of the earlier
randomized placebo controlled study [7]. Patients with inadequate
response and or persistent active disease despite RA-1 benefited
from a judicious concomitant use of steroids and DMARD. We
strongly recommend clinical research in integrative medicine and
with an initial focus on chronic non-communicable diseases
like RA.
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