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1. STUDY OVERVIEW / SUMMARY

STUDY TITLE: A double blind randomized placebo-controlled study to evaluate the efficacy of an OTC herbal “topical pain-reliever” for mild to moderately painful musculo-skeletal conditions.
INVESTIGATIONAL PRODUCTS: An OTC Polyherbal “Topical Pain Reliever” Cream. 

INDICATION STUDIED: Mild to moderate musculo-skeletal pain 

NAME OF SPONSOR: 
Omni Formula LLC
112111 Haering Cir
Chaska, MN 55318



                
CONTACT PERSON: Kevin OBrien





                
TEL: 952-448-1999


                  
EMAIL: omniformulas@msn.com
PROTOCOL IDENTIFICATION CODE: 3090/OFL
DEVELOPMENT PHASE OF THE STUDY: Phase II
STUDY INITIATION DATE (First patient enrolled):  23rd September 2004
STUDY COMPLETION DATE (Last patient completed): 29th January 2005
NAME AND AFFILIATION OF PRINCIPAL INVESTIGATORS: 

	Investigator
	Affiliation

	Dr. Vidyanand Raut
	Ashok Raut Orthopedic Hospital

Bayabai Shopping Center, Near Swad Restaurant, Agashi Road, Virar-west, Thane Dist., India

	Dr. Jayesh Gala
	Bhagwati Hospital, Borivali-west, Mumbai, India

Mahavir Clinic, Malad-west, Mumbai, India


NAME OF CRO: Vedic Lifesciences


      118, Morya House

      Off. New Link Road



      Andheri-west

      Mumbai-4000 053, INDIA



      TEL: +91 22 26733092/56939757



      FAX:  +91 22 56941179



      E-MAIL: vedic@ayuherbal.com
2. ETHICS

2.1 INDEPENDENT ETHICS COMMITTEE

Protocol for Clinical Trial  (Protocol ID: 3090/OFL) was reviewed by,

IEC of K. J. Somaiya Medical College & Hospital, 

Somaiya Ayurvihar Complex, Eastern Highway, Sion, Mumbai-400 022.

Tel: 022-24090 253/24020933/24090767

2.2 PATIENT INFORMATION SHEET & CONSENT FORM
The Patient Information Sheet & Consent form was provided in English and a local language viz. Marathi. Written Informed Consent was obtained from all the patients before recruiting them into the study. Copies of the same are in Appendix 8.2.
3. INVESTIGATORS AND STUDY ADMINISTRATIVE STRUCTURE

	STUDY SITE
	INVESTIGATOR
	QUALIFICATION

	Ashok Raut Orthopedic Hospital

Bayabai Shopping Center, Near Swad Restaurant, 

Agashi Road, Virar-west.
	Dr. Vidyanand Raut
	M.S. (Ortho), D’orth, DNB

	(Private Practice)

Om Kamal, Ground Floor, Harsha Park, Borivali-west, Mumbai. 
	Dr. Jayesh Gala
	M.S. (Ortho)


CONTRACT RESEARCH ORGANIZATION TEAM

	TEAM MEMBER
	NAME
	QUALIFICATION

	Project Director
	Jayesh Chaudhary
	B. Pharmacy, M.S. 

	Project Manager
	Dr. Anil Shukla
	M.D. (Ayu.)

	Project Coordinator

(Data Management & Report Writing)
	Komal Mehta
	B. Pharmacy

	Project Monitors
	Dr. Anil Shukla
	M.D. (Ayu.)

	
	Foram Madhu
	B. Pharmacy


4. STUDY OBJECTIVES

Joint pains, musculo-skeletal painful conditions like tennis elbow, arthritis are important clinical challenges that still need to be addressed. Most of the modern oral drugs that are available today have considerable adverse effects particularly in chronic therapies. The recent cloud over selective COX-II inhibitors has created a large void, which will take time to fill in. In the present times, an effective topical agent for such conditions would be greatly welcomed by medical community and patients alike. Moreover, joint pains and musculo-skeletal pains are conditions afflicting the large population of senior citizens who are already on some or the other medication for various conditions. Given the side effects with the conventional therapies, a clinical study was undertaken on an herbal topical agent to confirm its efficacy and absence of side effects. 

Most drugs in this class though cannot cure the condition, do provide symptomatic relief to the patient, which is the most important target to be achieved in these patients. Pain being the most important clinical measure of efficacy but a highly subjective assessment, it was decided to include a placebo control group and double blind the study. Hence all the efficacy parameters of the Investigational Product were compared with a Placebo having identical physical attributes. 

Being an exploratory study, patients with a diverse range of indications were included in the study. However, it was planned to include only mild to moderate cases as this was the target market for the product. Once efficacy was proven in moderately painful conditions a further study may be undertaken in more severe cases also.

The primary response variable in the study was Pain Score-Visual Analog Score. Visual Analog Score (VAS) is a simple instrument for the measurement of pain. The secondary response variables include scores of various parameters like Fatigue on exertion, Function of affected part, Swelling, Tenderness, Stiffness & Range of Motion which provided information on the pain as well as improvement of condition of the affected body part, thus giving a global picture of quality of life of patients.

Having assessed the weekly response in six specific parameters, it was felt necessary to collect the “Global Response” at the end of the trial from subject as well as investigator that would give an overall picture of the “customer satisfaction” from the product or as a measure of the possible improvement in the Quality of Life. 

Any clinically useful agent used for pain relief must demonstrate its efficacy within minutes of use and have a long-lasting effect on the affected region without the need for repeated dosing. An additional objective of the present trial was to study the duration of relief before next application was necessary (duration of maximum relief). Typically the pain relief efficacy of an investigational agent may be measured within a week of usage. Hence study was limited to only two weeks of therapy with weekly follow-ups.

It was considered adequate to have a sample size of 60 considering the objective of the study being a “proof of concept”.

The study may have been conducted at a single site. However to reduce the effect of investigator bias on the data, it was decided to have more than one site (multi-centric study). Sample size being small, it was not desirable to have a third site because it would bring down the number of cases per site to only 20.

The result analysis looked at the symptomatic relief as well as the safety of the topical agent on skin. The details of the tests that are employed for result analysis are provided in the section on statistical analysis.

Finally, the study was planned and executed as per Good Clinical Practices (GCP) laid down by the International Conference on Harmonization (ICH), in order that the data generated may be acceptable to physicians in any of the ICH member countries and particularly in the USA, which is intended to be the primary market for the Investigational Product.

5. INVESTIGATIONAL PLAN

5.1 OVERALL STUDY DESIGN & PLAN

Investigational products: A Polyherbal “Topical Pain Reliever” Cream
Direction for usage: Apply generously on and around the affected area mornings and evenings.

Duration of Treatment: 2 weeks

Number of Treatment Groups: 2 

Group A: 30 Patients using a Polyherbal “Topical Pain Reliever” Cream

Group B: 30 Patients using placebo

Number of study sites: 2

Number of Subjects: 

	Number of Subjects
	Treatment Group

	
	Active Group
	Placebo Group

	Planned
	36
	36

	Recruited
	32
	32

	Dropouts/Withdrawals
	0
	0

	Completed
	32
	32


Control: Placebo (Cream with similar appearance, aroma and feel as the Polyherbal “Topical Pain Reliever Cream” but without active ingredients).  Formulation of Placebo Cream is as mentioned below.

Blinding: Study being double blind, placebo controlled, participants as well as investigators were unaware of the treatment group being assigned to each patient.

Randomization: Randomization produces study groups comparable with respect to known and unknown risk factors, removes investigator’s bias in the allocation of participants, and makes the statistical tests valid at the decided significance levels. For this study the Fixed Allocation Randomization procedure was used that assigns interventions to the participants with a pre-specified allocation probability, usually equal, which does not alter as the study progresses. In the fixed allocation procedure, we have typically used the Blocked Randomization technique, having block size of 4. In this case there are 6 possible combinations of group assignments as shown below.

AABB


ABAB


BAAB

BABA


BBAA


ABBA
The randomization list was prepared such that for patient # 1 to # 72. Each set of four patients were assigned randomly to any of the above 6 possible groups. The process was continued till patient # 24 wherein all the 6 groups were covered. The entire cycle was repeated similarly till all the 72 patients were randomized. 

Each patient was assigned to the particular treatment group according to the randomization chart provided by a biostatistician. Members of the study team not involved in the monitoring did randomization.  

The trial was a double blind randomized, comparative trial. Investigators were provided with treatment codes for each case for unblinding in case of Serious Adverse Event (SAE). The investigators were instructed to unblind the treatment code in case of suspected Adverse Drug Reaction (ADR). 

5.2 VISIT SCHEDULE

	Tests & Assessments
	Screening
	Baseline
	Week

 1
	Week 

2

	Vitals*
	X
	X
	X
	X

	Systemic examinations**
	X
	X
	
	X

	Patient’s History
	X
	-
	-
	-

	Skin Irritation Test
	X
	-
	-
	-

	Safety Assessment
	-
	X
	X
	X

	Efficacy Assessment
	-
	X
	X
	X

	Drug Compliance 
	_
	-
	-
	X

	Adverse Event Monitoring


	-
	X
	X
	X


*Includes pulse rate, blood pressure, temperature, and respiratory rate.

**Includes Gastrointestinal, Cardiovascular System, Respiratory and                    

    Genito-urinary systems.

5.3 FLOW CHART OF STUDY

Screening (Day -2/-1) Visit

Recruitment of patients willing to give written informed consent and meeting all the screening criteria (Skin Irritation test)

(
Baseline Visit

At Baseline patients showing negative Skin Irritation Test were randomized into any of the following arms.

1. Polyherbal Topical Pain Reliever Cream

2. Placebo Cream

(Assessment of safety & efficacy parameters and dispensing of Topical Pain Reliever Cream)

(
Week 1 visit

(Assessment of safety & efficacy parameters and adverse event monitoring)

(
Week 2 visit

End of treatment

(Assessment of safety & efficacy parameters, drug compliance and adverse event monitoring. Assessment of Global Efficacy)

5.4 SELECTION OF STUDY POPULATION

5.4.1 INCLUSION CRITERIA

· Patients with any of the following conditions:

· Patients with mild to moderate joint pain.

· Patients with tennis elbow condition.

· Patients with conditions involving mild to moderate body pain due to Traumatic injury, various fractures, dislocating of joints, sore muscles and joints. 

· Patients with painful musculo-skeletal conditions such as lumber pain, arthritis, frozen shoulders, spondylitis.

· Age above 18 years. 

· Either sex.

· Patients with no other major illnesses.

· Patients willing to give written informed Consent & willing to follow up.

5.4.2 EXCLUSION CRITERIA

· Pregnant/lactating woman or woman of child bearing potential not following adequate contraceptive measures.

· Patients taking other herbal supplements (past 1 month) that may hinder in the study and unwilling to discontinue.

· Presence of any concomitant clinically unstable disease or of any clinically relevant laboratory test and abnormality.

· Evidence of severe renal, haematopoietic disease or severe cardiac insufficiency as revealed by laboratory investigations and other tests.

· Unwilling to come for the regular follow up for the entire duration of the study.

· Non co-operative nature of the patients.

· Any condition which are likely to hinder the compliance with the protocol. 

· Any condition which in the opinion of the investigator does not justify the patient inclusion in the study.

5.4.3 REMOVAL OF PATIENTS FROM THERAPY

5.4.3.1 DROP OUT

Patient will be considered as a dropout if:

· Patient is without medication for more than 3 days consecutively in a two-week period

· Patient does not report for the follow up within + 3 days of his scheduled visit day. 

5.4.3.2 PROTOCOL DEVIATION

Following will be deemed as protocol deviations:

· Patient does not come within 2 days of his scheduled visit

· Patient skips medication for the entire day

· Patient takes other medicines without consulting investigator.

· Patient does not bring study medication container/ tube at the time of visit.

5.4.3.3 WITHDRAWAL CRITERIA

Subject will be deemed as Withdrawn from the Study on:

· Request of the patient

· Discretion of the Investigator in consultation with sponsor 

· Repeated protocol criteria violations / deviations

· Serious adverse events /reactions where continuation of study possess serious risk to the patients

5.5 TREATMENT

5.5.1 TREATMENT ADMINISTERED
For both treatment groups,

Duration of treatment: 2 weeks

Dosage: Apply generously on and around the affected area mornings and evenings

5.5.2 IDENTITY OF INVESTIGATIONAL PRODUCT

Active and placebo creams were supplied by the Sponsor and not tested by the CRO.

The herbs that are used in this polyherbal formulation have anti-inflammatory, analgesic, and activities. All the herbs that have been used in this formulation have been reported to be well tolerated and have no side effects. 

PLACEBO

Placebo topical agent was supplied by Sponsor in packaging ready for dispensing to trial subjects.

ANIMAL PHARMACOLOGICAL ACTION 
Earlier Animal Experiments show that Omni Formulas “Topical Analgesic Cream”: 

· Can promote the curing of mice fracture when applied externally as observed on the histology of mice fracture and osteotylus.

· Can promote the healing of rat fracture, which shows that it has the tendency to build up the resistance to fracture.

· Can obviously reduce the proportion of ecchymosis, which shows that it can promote the absorption of local ecchymoma.

· Has an action of expanding rabbit auricular blood vessel.

· Has an action of greatly improving petechia and edema caused by external injury to the foot.

· Has a certain inhibitory effect on mice auricle inflammation induced by croton oil.

· Has an obvious anti-inflammatory effect on mice toe inflammation induced by carrageen in.

· Can noticeably increase the threshold value of pain induced by acetic acid. 

 ACUTE TOXICITY TEST
· Reaction on undamaged skin: 10ml of the Cream, were externally administered to rat's unhaired dorsal skin with the area of 6 × 6cm2 within 24 hours. No death or abnormality was observed in terms of rat's appetite, spirit, nor was it observed 7 days after suspension of this medicine.

· Reaction on damaged skin: 10ml of the Cream, were externally administered within 24 hours to rat's unhaired dorsal skin, which was grazed by sandpaper until oozing of blood. Movements increasing, slow respiration, dyspnoea, loss of appetite, even death were observed at different periods in large-dose, medium-dose and small-dose groups. Nevertheless, no pathological changes on organs were found. It is suggested that clinically damaged skin should avoid contact with Omni Formulas Topical Analgesic Cream.

· Skin irritation test: Results showed that no irritation reaction was observed when undamaged skin was in contact with Omni Formulas Topical Analgesic Cream in a single dose, and that no obvious irritation was observed 14 days after continuous contact with Omni Formulas Topical Analgesic Cream. Back trembling, bleeding under crust and roughness of skin were observed when damaged skin made contact with Omni Formulas 

Topical Analgesic Cream in one or more than one dose, but no obvious erythema or edema were observed.

· Allergic test: No allergic reaction was observed when Omni Formulas Topical Analgesic Cream was externally used on the undamaged skin.

5.5.3 PACKAGING OF INVESTIGATIONAL PRODUCT

The Investigational products (actives and placebo) were provided by the Sponsor in the form of a cream and were unit packed in wide mouthed white opaque plastic bottles with screw caps. Bottles were labeled as per protocol in order to assure blinding throughout the trial and distributed to trial sites. 

5.5.4 ASSIGNMENT OF PARTICIPANTS TO TREATMENT GROUPS

Participants were randomized as per the method discussed in section 5.1. Participants passing the screening criteria were assigned to either placebo or active group in serial number of their predetermined codes and followed up for subsequent visits. 

5.5.5 BLINDING

A research coordinator who was not involved in trial related activities to avoid bias performed Blinding and Randomization. Also, uniformity was maintained for both the treatment groups in terms of bottle labeling and packaging. Investigators were provided with envelopes having patient codes along with their treatment group. In case of serious adverse events investigators had to inform sponsor (CRO) & then unblind the treatment group of only the affected patient in order to start with needful treatment.  

5.5.6 PRIOR OR CONCOMITTANT THERAPY
During participation in the trial, the patient was not allowed to take any of the conventional allopathic medication for musculo-skeletal painful conditions. This includes all NSAIDs and pain relieving preparations. Patients were also not allowed to take any herbal medication during this period. 

The patients were allowed to continue their other medication, which they were taking for any other condition during the past three months. They were informed by investigator not to change their medication during the trial and not to undergo any surgery without prior intimation to the Investigator. However at any point of time during the trial if patient’s symptoms were flaring than they were allowed to initiate any other therapy. Such incidences were to be recorded in the CRF. 

5.5.7 TREATMENT COMPLIANCE

The study medication was given to the patients in plastic bottle. The bottles were labeled and it contained information about the dosage, schedule. Patients were given enough quantity of study medication cream to ensure that they do not run dry of the medication in case of not being able to follow up on the correct date.
Investigators were instructed to provide all the patients with the follow-up visit schedule and also to make sure that they make use of medication as instructed. Quantity of Investigational Product returned was checked from the bottle returned by patient at end of study.

5.6 EFFICACY AND SAFETY VARIABLES

5.6.1 SAFETY VARIABLES

SKIN IRRITATION TEST

Patients fitting into inclusion criteria, at screening visit were instructed to undergo safety tests.

VITALS

· Pulse Rate

· Temperature

· Blood Pressure 

· Respiratory Rate

SYSTEMIC EXAMINATION

· Gastrointestinal System (heartburn, belly pain, diarrhea, nausea)

· Respiratory System (Shortness of breath, Wheezing, Coughing)  

· Cardiovascular System (Chest pain, Irregular Heartbeat)

· Central Nervous System (Numbness, Weakness, Headache)

· Genitourinary System (pain, frequent urination, blood in urine)    

ADVERSE DRUG REACTION CHECKLIST

	Score
	Description

	0
	None

	1
	Mild

	2
	Moderate

	3
	Severe


           It includes the following:

· Respiratory infection *                      

· Headache

· Cough

· Abdominal discomfort and Pain

· Diarrhea

· Malaise and fatigue

· Throat discomfort and pain

· Nasal signs and symptoms

· Dizziness

· Nausea and Vomiting

· Fever

· Chest symptoms

· Hair loss

* This category will include viral infections of the respiratory tract, ear, nose, and throat, as well as non-viral ear, nose, and throat infections 

SAFETY SYMPTOMS

1. Itching of skin

2. Burning of the skin of affected part

3. Redness at the site of application immediately after application

4. Redness at the site of application over a period of time.

Measurement Schedule: At screening, at baseline and at each follow up visit of week 1 and week 2.

ADVERSE EVENT MONITORING 

Measurement Schedule: At week 1 and week 2 (End of Treatment).

5.6.2 EFFICACY VARIABLES

5.6.2.1 Primary Efficacy variable
The Primary parameter used for measuring medication response was a Pain Score (Visual Analog Score) which was used by the Investigator to analyze change / (reduction) in pain in patients over the study duration. This was analyzed at Baseline, Week 1 and at the end of therapy i.e. Week 2. Visual Analog Score (VAS) is a simple unidimensional measurement, which permits individualization and has been extensively validated and it assesses the pain associated with the patient’s condition. Visual analog score is a simple instrument for the measurement of pain. The investigator had to place the VAS scale in front of the patient. The patient had to mark at a place on the line he felt relevant to the amount of pain he or she was experiencing. The patient had to mark a cross (X) on the line.
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Measurement Schedule: At Baseline, week 1 and week 2 (end of treatment)

5.6.2.2 Secondary Efficacy Variable

The Investigational Product is expected to bring the reduction in score of each of the parameters of Function, Swelling, Fatigue felt after exertion, Tenderness and VAS Score for Stiffness & Range of motion. This indicates the improvement of Painful Condition of affected part. 

	Function of affected Part
	Absent


	Mild
	Moderate
	Severe



	Grade 
	0
	1
	2
	3

	Tick whichever is applicable
	
	
	
	


(A) Function 

(B) Swelling

	Swelling of affected Part 
	Absent
	Mild 
	Moderate
	Severe

	Grade 
	0
	1
	2
	3

	Tick whichever is applicable
	
	
	
	


(C) Fatigue felt after exertion

	Fatigue felt after exertion in affected Part 
	Absent
	Mild 
	Moderate
	Substantial

	Grade 
	0
	1
	2
	3

	Tick whichever is applicable
	
	
	
	


(D) Tenderness

	Tenderness of affected region
	Absolutely normal
	Normal with some difficulty in movement
	Function affecting daily activities
	Non-functional 

	Grade 
	0
	1
	2
	3

	Tick whichever is applicable
	
	
	
	


(E) Stiffness and Range of Motion of affected Part

No stiffness                                           




Motion Severely

Motion Unrestricted                                   




restricted due to stiffness                                        
 

               0mm


        

50mm



 100mm
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                          VAS SCORE:  

Measurement Schedule of Efficacy Variables: At, baseline, week 1 and week 2 (End of treatment)

5.6.2.3 GLOBAL ASSESSMENT OF TREATMENT

Patient’s Response & Investigator’s Response

The patients were asked about the level or degree of relief they obtained by the study medication given during the trial. The ratings have been done as follows:

Excellent: Complete relief from Symptoms

Good: Partial relief from symptoms

Fair: Minimal relief of Symptoms

Poor: No relief from Symptoms

Very Poor: Worsening of Symptoms and lab abnormality.

Similar grading has also been included in the Physician’s global assessment of therapy. The physician’s global assessment is filled after the investigator filled in the patient’s global assessment of the therapy.   

Tolerability

Good: No side effects.

Fair: Mild to moderate side effects.
Poor: Severe side effects requiring withdrawal of therapy.

Assessment of Efficacy by Investigator

For assessment of efficacy of Investigational Product by Investigator, grades from 1 to 4 have been given depending upon the extent of improvement in patient’s condition.


 1- Excellent: Improvement in all parameters

       2- Good: Improvement in more than 2 parameters

       3- Average: Improvement in less than 2 parameters

       4- Poor: No improvement 

Measurement Schedule for this assessment: End of therapy

5.6.3 Data Quality Assurance

In order to have good quality data, both the investigators were trained on the protocol and in GCP. This training was done in site initiation session. This included the discussion of study protocol, case report form, patient information sheet, consent form and maintenance of source documents. Investigators were trained about the ICH-GCP guidelines and also the quality of data that was expected from them. In order to assure the quality of data, periodic monitoring visits were done at different sites. During monitoring visits, monitoring reports was filled by the site monitor. This monitoring report included the status of the study in terms of number of patients recruited, completed, withdrawn, lost to follow up, adherence to protocol with respect to recruitment of patients, taking proper consent of the patients, filing up of case report forms, maintaining source documents etc. It also included reviewing of source documents, data entered in the case report form for safety and efficacy parameters, Form for Adverse Reactions and monitoring of treatment compliance. The details of monitoring are as mentioned below.

	Investigator
	Dr. Raut
	Dr. Gala

	Monitor
	Dr. Anil Shukla
	Mr. Foram Madhu

	Recruitment Start Date
	October 27, 2004
	September 25, 2004

	Study Completion Date
	December 29, 2004
	January 29, 2005

	Date of first Monitoring Visit
	October 20, 2004
	October 18, 2004

	Date of last Monitoring Visit
	December 12, 2004
	February 02, 2005

	Number of Monitoring Visits
	5
	7


The clinical trial was conducted as per ICH-GCP guidelines and protocol. However there was non-compliance to ICH-GCP guidelines & protocol in conduct of trial as mentioned below.

1. Protocol Deviations

· 30 (14 in Active Group & 16 in Placebo Group) Patients did not come within 1 day of their scheduled visit.

· Less than 20% Patients did not return the medication bottle at the end of the therapy but investigator confirmed that they complied to directions of application within the permissible limits.

2. Case Report form for Patient ID: K050 was misplaced at Dr. Jayesh Gala’s site.

5.6.4 STATISTICAL APPROACH

Sample Size

	Number of Subjects
	Treatment Group

	
	Active Group
	Placebo Group

	Planned
	36
	36

	Recruited
	32
	32

	Completed
	32
	32


Following tests will be applied as per the type of parameter.

· ANOVA test

· Paired & Unpaired t test

· Friedman & Wilcoxan test

Significant at 95% level (p < 0.05)

Software used: - SPSS 11.5, PEPI, EPI INFO 2000 and MS Excel

Following data sets will be analyzed

Demographics: Patient age, sex

Vital Parameters: 

Pulse rate, Systolic Blood Pressure, Diastolic Blood Pressure, Temperature and Respiratory Rate.

Efficacy Parameters:

Pain Visual Analog Score, Score for Function, Swelling, Fatigue felt after exertion & Tenderness and Visual Analog Score for Stiffness & Range of Motion.

Global Assessment:

Recovery- Patient’s Response

Recovery- Investigator’s Response

Tolerability

Following are the study variable types
	Independent variables
	Intervention
	Groups (Nominal)

Visit Weeks (Nominal)

Sex (Dichotomous)

Site (Nominal)

	Dependent 

Variables
	Interval
	Vital

BP – Systolic & Diastolic

Pulse rate
Temperature

Respiratory Rate

Efficacy

Pain VAS Score

Stiffness & Range of motion

Duration of Maximum relief

	
	Nominal
	Safety Assessment

SA1 to 4

Adverse reaction

Efficacy

Function

Swelling

Fatigue Felt after Exertion

Tenderness

Global Assessment

Patients response

Investigators response

Tolerability

Patients opinion

Efficacy by Investigator


Abbreviations and Coding Used

M – Male

F – Female

S – Significant

NS – Not Significant 

	Vitals
	

	BP-Systolic & Diastolic
	SBP & DBP

	Pulse Rate
	PR

	Temperature
	T

	Respiratory Rate
	RR

	
	

	Safety Assessment
	

	SA1 to 4
	SA

	Adverse Drug Reaction
	ADR

	
	

	Efficacy Assessment
	

	Pain Visual Analog Score
	PVAS

	Function
	FN

	Swelling
	SW

	Fatigue felt after exertion
	FF

	Tenderness
	TN

	Stiffness & Range of motion
	SRVAS

	Duration of maximum relief
	DMR

	
	

	Global Assessment 
	

	Patient’s Response
	PTR

	Investigator’s Response
	IR

	Tolerability
	TR

	Patient’s Opinion
	PO

	Efficacy by Investigator
	EI


Short form is followed by number, which is a day or week of follow up.

6. OBSERVATIONS AND RESULTS

PATIENT DEMOGRAPHICS

	Parameters
	Active Group

(N=32)
	Placebo Group

(N=32)
	P Value
	Significance

	Age (Years)
	39.875

((13.616)
	45.781

((15.857)
	0.115

(> 0.05)
	NS

	Sex
	Female
	20
	18
	0.611

(> 0.05)
	NS

	
	Male
	12
	14
	
	

	Study Site
	Dr. Gala
	18
	16
	0.616

(> 0.05)
	NS

	
	Dr. Raut
	14
	16
	
	

	Disease Conditions
	Arthritis
	6
	13
	0.599

(> 0.05)
	NS

	
	Cervical Pain
	4
	4
	
	

	
	Tennis Elbow
	2
	4
	
	

	
	Ankle Sprain
	3
	0
	
	

	
	Backache
	3
	3
	
	

	
	Lumbar Pain
	5
	2
	
	

	
	Frozen Shoulder
	3
	1
	
	

	
	Miscellaneous
	4
	4
	
	


VITAL PARAMETERS

ACTIVE GROUP 

	Parameters
	Baseline
	Week 1
	Week 2
	P Value
	Significance

	Pulse Rate (/min)
	78.25 ( 6.633
	77.18 ( 4.734
	76.28 ( 5.024
	0.365
	NS

	Systolic Blood Pressure (mm Hg)
	124 ( 5.564
	123.93 ( 5.387
	123.875 ( 5.228
	0.995
	NS

	Diastolic Blood Pressure (mm Hg)
	80.50 ( 4.127
	81.50 ( 3.131
	80.68 ( 2.007
	0.148
	NS

	Respiratory Rate (/min)
	18.71 ( 1.590
	19.56 ( 1.758
	19.81 ( 2.402
	0.068
	NS

	Temperature (degrees Celsius)
	97.99 ( 0.334
	98.03 ( 0.227
	98.00 ( 0.246
	0.855
	NS


PLACEBO GROUP 

	Parameters
	Baseline
	Week 1
	Week 2
	P Value
	Significance

	Pulse Rate (/min)
	77.56 ( 5.627
	76.62 ( 3.981
	78.03 ( 6.203
	0.566
	NS

	Systolic Blood Pressure (mm Hg)
	125.62 ( 5.998
	125.06 ( 6.074
	124.43 ( 7.409
	0.767
	NS

	Diastolic Blood Pressure (mm Hg)
	82.81 ( 4.482
	81.25 ( 4.272
	81.75 ( 4.392
	0.350
	NS

	Respiratory Rate (/min)
	19.45 ( 1.567
	19.46 ( 1.684
	19.75 ( 1.934
	0.744
	NS

	Temperature (degrees Celsius)
	98.03 ( 0.214
	98.03 ( 0.276
	98.01 ( 0.253
	0.770
	NS


COMPARISON OF ACTIVE & PLACEBO GROUP

	Parameters 
	P

Value
	Significance
	P 

Value
	Significance
	P Value
	Significance

	
	Baseline
	Week 1
	Week 2

	Pulse Rate (/min)
	0.656
	NS
	0.609
	NS
	0.220
	NS

	Systolic Blood Pressure (mm Hg)
	0.266
	NS
	0.436
	NS
	0.727
	NS

	Diastolic Blood Pressure (mm Hg)
	0.036
	S
	0.790
	NS
	0.218
	NS

	Respiratory Rate (/min)
	0.070
	NS
	0.828
	NS
	0.909
	NS

	Temperature (degrees Celsius)
	0.369
	NS
	0.961
	NS
	0.921
	NS


SAFETY PARAMETERS

ACTIVE GROUP

	Parameters
	Baseline
	Week 1
	Week 2

	
	Present
	Absent
	Present
	Absent
	Present
	Absent

	Itching of Skin
	0
	32
	0
	32
	0
	32

	Burning of skin of affected part
	2 *
	30
	1
	31
	0
	32

	Redness at site of application immediately after application
	0
	32
	0
	32
	0
	32

	Redness at site of application over a period of time
	0
	32
	0
	32
	0
	32


* Two subjects reported slight burning sensation in the skin sensitivity test

PLACEBO GROUP

	Parameters
	Baseline
	Week 1
	Week 2

	
	Present
	Absent
	Present
	Absent
	Present
	Absent

	Itching of Skin
	0
	32
	0
	32
	0
	32

	Burning of skin of affected part
	0
	32
	0
	32
	0
	32

	Redness at site of application immediately after application
	0
	32
	0
	32
	0
	32

	Redness at site of application over a period of time
	0
	32
	0
	32
	0
	32


ADVERSE DRUG REACTIONS

	Treatment Group
	Adverse Drug Reactions
	Week 1
	Week 2

	Active 
	Present
	0
	0

	
	Absent
	32
	32

	Placebo
	Present
	0
	0

	
	Absent
	32
	32


EFFICACY PARAMETERS

ACTIVE GROUP 

	Parameters 
	Mean ( Std. Dev.
	P Value
	Significance

	
	Baseline
	Week 1
	Week 2
	
	

	Pain- VAS
	62.43 ( 13.564
	46.87 

( 14.521
	30.18 ( 19.439
	2.21E-11
	S

	Function
	1.59375(0.56
	1.1875

( 0.54
	0.75(0.62
	4.03E-07
	S

	Fatigue Felt after exertion
	1.96875(0.54
	1.375

( 0.55
	0.9375(0.67
	2.57E-09
	S

	Swelling 
	0.96875(0.59
	0.90625

( 0.53
	0.625(0.60
	0.045314
	S

	Tenderness
	1.84375(0.51
	1.21875

( 0.61
	0.8125(0.69
	6.54E-09
	S

	Stiffness & Range of Motion-VAS
	62.50 ( 12.889
	46.81 ( 15.99
	30.78 ( 20.44
	1.9E-10
	S


PLACEBO GROUP 

	Parameters 
	Mean ( Std. Dev.
	P Value
	Significance

	
	Baseline
	Week 1
	Week 2
	
	

	Pain- VAS
	64.83 ( 10.960
	56.65 ( 14.658
	48.78 ( 17.783
	0.00017
	S

	Function
	1.6875(0.47
	1.625(0.49
	1.3125(0.59
	0.010786
	S

	Fatigue Felt after exertion
	2.25(0.57
	1.875(0.55
	1.65625(0.75
	0.001128
	S

	Swelling 
	1.0937(0.59
	0.9375(0.50
	0.875(0.49
	0.240312
	NS

	Tenderness
	2.0625(0.56
	1.625(0.66
	1.40625(0.76
	0.000579
	S

	Stiffness & Range of Motion-VAS
	57.34 ( 22.32
	51.15 ( 20.18
	44.21 ( 19.92
	0.04629
	S


COMPARISON OF ACTIVE & PLACEBO GROUP

	Parameters 
	P

Value
	Significance
	P 

Value
	Significance
	P Value
	Significance

	
	Baseline
	Week 1
	Week 2

	Pain- VAS
	0.438
	NS
	0.009
	S
	0.000
	    S

	Function
	0.402
	NS
	0.002
	S
	0.001
	 S

	Fatigue Felt after exertion
	0.046
	    S
	0.001
	S
	0.000
	    S

	Swelling 
	0.397
	NS
	0.801
	NS
	0.058
	 NS

	Tenderness
	0.112
	NS
	0.015
	S
	0.003
	     S

	Stiffness & Range of Motion-VAS
	0.262
	NS
	0.344
	NS
	0.010
	   S
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GLOBAL ASSESSMENT OF TREATMENT
	Parameters
	Grades
	Active Group

(N)
	Placebo Group

(N)
	P Value
	Significance

	Patients Response
	Excellent
	9
	3
	0.005
	S

	
	Good
	13
	5
	
	

	
	Fair
	7
	10
	
	

	
	Poor
	3
	10
	
	

	
	Very Poor
	0
	4
	
	

	Investigator’s Response
	Excellent
	9
	3
	0.005
	S

	
	Good
	13
	5
	
	

	
	Fair
	7
	10
	
	

	
	Poor
	3
	10
	
	

	
	Very Poor
	0
	4
	
	

	Assessment of Efficacy by Investigator
	Excellent
	7
	3
	0.003
	S

	
	Good
	18
	7
	
	

	
	Average
	3
	8
	
	

	
	Poor
	4
	14
	
	

	Patient’s Opinion
	Yes
	26
	10
	0.000
	S

	
	No
	5
	21
	
	

	Tolerability
	Good
	31
	32
	0.313
	NS

	
	Fair
	1
	0
	
	


DURATION OF MAXIMUM RELIEF 

	
	Duration of Maximum Relief  (Hours)

(Mean ( Std. Dev.)

	
	In Week 1
	In Week 2

	Active Group 
	6.35 ( 7.08
	7.11 ( 6.69

	Placebo Group
	3.87 ( 7.11
	4.06 ( 7.04

	P Value
	0.295
	0.176

	Significance
	NS
	NS


7. DISCUSSIONS
Million Americans are afflicted with some type of chronic pain. The market for oral pain relief medications in the class of analgesics and NSAIDs like the selective COX-II inhibitors was estimated to be US$    Billion in  200   and growing at the rate of   % annually. The market for topical pain relief agents is estimated to be    and is expected to rapidly grow in the coming years due to increasing evidence of adverse effects of oral agents. However there are only a limited number of such topical herbal preparations that are available over the counter that have demonstrated their efficacy in organized GCP-compliant mid-sized Phase II-(a) trials. Hence, a clinically proven herbal agent for such painful conditions would find ready acceptance in the medical and patient communities alike and in fact has a great market potential world-wide.

The double blind randomized placebo controlled trial was conducted as per ICH-GCP under the Protocol ID 3090/OFL. Both the sites for this trial were by and large GCP-compliant barring some minor deviations, which have been recorded in a separate section. Monitors from the CRO monitored the sites throughout the duration of the study and reports were submitted to the Sponsor promptly after monitoring visits. Blinding was maintained throughout the study and no randomization codes were opened as there was no adverse event or serious adverse event. In trials where the subject population selected is diverse and/or the measurements are largely subjective, a common failure is to have larger than normal or unusual differences between sites. However in this study there was no substantial site-to-site variability in population demographics or baseline and endpoint variables observed between the two sites.

Regardless of the etiology, it was intended to recruit subjects who reported “mild to moderate” pain as measured by our measurement tools. Hence, subjects who scored a combined average between 1 to 2 points, as per our scoring system for the four parameters of Function, Fatigue after Exertion, Swelling, and Tenderness at the baseline were considered eligible for the study. Similarly subjects with a Visual Analog Score (VAS) between 50 to 70mm for the two parameters of Pain and Stiffness & Range of Motion were considered to have a mild to moderate Pain or Stiffness. In this study, both the groups had mean average scores within the desirable range to qualify as mild to moderate conditions. In general, the study population at baseline had more severe symptoms of Fatigue on Exertion and Tenderness of the painful body part and milder symptoms of Swelling of the painful part.

There was a non-significant difference in the mean age groups of the placebo and the active groups but the mean pain scores at baseline in both groups as well as the distribution of disorder type / etiology was comparable between the two populations except in the case of one of the efficacy parameters of Fatigue after Exertion where Placebo group had a significantly higher score than the Active group at baseline.

Subjects in both the groups reported significant improvement in all their efficacy parameters over baseline in the 2 weeks of therapy with the topical agent (active or placebo). Exception was that only the Placebo group did not show any significant reduction in swelling of the affected part. Subjects in the Active arm reported a significantly higher reduction in most symptom scores as compared to the subjects in the placebo arm in the first week of application itself. This became more evident in the second week of application when p values dropped even further.

The study failed to demonstrate any possible activity of the Investigational Product in reducing swelling of an inflamed joint or muscular region. This could be due to the nature of the study population (low baseline scores for Swelling in entire study population) or the sample size. 

The sample of the moderate to severe cases in the two arms was too small to carry out a sub-group analysis on these type of subjects but it appears that the Investigational Product may be effective agent for use as a supplement in the management of more severe cases of musculo-skeletal pain.

There was high variability amongst subjects in each group for the duration of “maximum relief” that was observed. The active group clearly experienced more lasting relief than the placebo group but statistical significance could not be attained with the sample studied. Future studies on such an agent may take this into account and more clearly define the measurement of “duration of relief” by the clinician and also maintain homogeneity of the study groups. This would help in better designing the dosage regimen for specific ailments.

On comparison of two study treatment groups on the basis of Investigator’s Response & Patient’s Response to treatment, Active Group is showing significant results (p = 0.005) compared to placebo. Comparison on the basis of  “Assessment of efficacy by investigator”  (p = 0.003) and “Patient’s Opinion” (p < 0.001) shows that Active Group is found to be more effective. From the equal number of completed cases in both groups, as many as 69% subjects in the Active group rated the product as Good to Excellent as compared to only 25% in the placebo arm.

There was no significant difference (p = 0.313) in both the treatment groups in terms of “Tolerability” of the therapy but one out of the 32 completed cases in the active group did not tolerate the topical product very well.

Pain is often known to have psychological condition. A measurable placebo effect in analgesic studies is commonplace. The significant placebo effect observed in this study could be as a result of the challenging task of making a placebo for a highly aromatic topical cream. In order to maintain the same aroma of the placebo as the active topical preparation, the Sponsor decided to use a small percentage of the essential oils used in the original formula. The significant reduction in pain scores could be attributed to the “counter – irritant” type of activity displayed by some of the essential oils. However, since the subjects who applied the active topical cream experienced significantly pronounced and more long-lasting relief as compared to those on the placebo cream, it may be concluded that the enhanced activity of the active cream be attributed to the botanical extracts used in the preparation and not just the essential oils.

Subjects were instructed to use no other topical or oral preparations such as analgesics, anti-inflammatory, etc. which would interfere with the measurements of the efficacy variables. It should be noted that no rescue medication like paracetamol or aspirin was allowed either. However, there were 7 cases who did use low doses of some NSAIDs during the course of the study and their responses were still recorded. Out of these 7 subjects, a higher number (5) were in the placebo group and balance (2) in the active. This is a very clinically relevant finding because it proves that as many as 94% patients with moderately severe musculo-skeletal pains can be maintained on only herbal topical agent without the use of oral agents and yet experience an improvement in overall quality of life.

There was no significant change (p > 0.005) in the Vital Parameters namely, Pulse Rate, Systolic Blood Pressure, Diastolic Blood Pressure, Respiratory Rate and Temperature after completion of therapy. In placebo group, none of the patients showed any sign of parameters like Itching of Skin, Burning of skin of affected part, Redness at site of application immediately after application and Redness at site of application over a period of time. In Active Group, 2 patients showed sign of Burning of skin of affected part after screening skin sensitivity test and 1 patient showed burning of skin of affected part at Week 1 Visit. In both the treatment groups there was no sign of these skin sensitivity parameters at Week 2 Visit.

There were no Adverse Drug Reactions reported in any of the patients in both the study treatment groups.

8. CONCLUSIONS

This Phase II randomized controlled trial clearly demonstrates the efficacy, acceptability, tolerability and safety of the herbal “topical pain relief” agent under study. It can be a useful agent in the management of several types of mild to moderate painful conditions such as arthritis, cervical pain, lumbago, tennis elbow, frozen shoulders, sprains, etc. without the use of oral analgesics and anti-inflammatory agents. It may be recommended, after some further studies, for severe cases also with or without the use of oral agents. In most cases studied, the topical cream produces a significant improvement in the Quality of Life of affected individuals. 

Within the limitations of sample size and trial design, this study also proves that the investigational product has a fast onset of action and long duration of relief and is suitable and convenient to be used in the therapy recommended by the Company. 

Further larger broad-based studies may be undertaken to confirm specific therapeutic segments where the agent may be employed with benefit and to determine the precise treatment regimens for varying severity of painful musculo-skeletal conditions.

9. APPENDICES
TABLES, FIGURES AND GRAPHS

1) For Interval Variables

ANOVA Test  (Active Group)

	Variable

(Between Baseline and other days)
	Sum of Squares
	DF
	F value
	P value
	Significance

	Pulse Rate
	2903.49
	95
	1.017047
	0.365648
	NS

	Systolic Blood Pressure
	2707.625
	95
	0.004294
	0.995716
	NS

	Diastolic Blood Pressure
	974.9583
	95
	0.878772
	0.418712
	NS

	Temperature
	6.989583
	95
	0.155751
	0.855995
	NS

	Respiratory Rate
	374.2396
	95
	2.767318
	0.06801
	NS

	Pain- VAS
	40604
	95
	32.31392
	2.21E-11
	S

	Stiffness & Range of Motion- VAS
	42130.24
	95
	28.7547
	1.9E-10
	S


ANOVA Test  (Placebo Group)

	Variable

(Between Baseline and other days)
	Sum of Squares
	DF
	F value
	P value
	Significance

	Pulse Rate
	2699.156
	95
	0.572237
	0.566236
	NS

	Systolic Blood Pressure
	3983.833
	95
	0.265099
	0.767707
	NS

	Diastolic Blood Pressure
	1827.625
	95
	1.060441
	0.350453
	NS

	Temperature
	5.775368
	94
	0.26191
	0.770152
	NS

	Respiratory Rate
	279.4316
	94
	0.295804
	0.744638
	NS

	Pain- VAS
	24317.49
	95
	9.509139
	0.000175
	S

	Stiffness & Range of Motion- VAS
	43150.16
	95
	3.176584
	0.046292
	S


Paired t test: -  (Active Group)

	  Variables
	t value
	DF
	P value
	Significance

	Pulse rate (Visit 1 & 2)
	.806
	31
	.426
	NS

	Pulse rate (Visit 1 & 3)
	1.506
	31
	.142
	NS

	Pulse rate (Visit 2 & 3)
	.932
	31
	.359
	NS

	Systolic blood pressure 

(Visit 1 & 2)
	.050
	31
	.961
	NS

	Systolic blood pressure 

(Visit 1 & 3)
	.086
	31
	.932
	NS

	Systolic blood pressure 

(Visit 2 & 3)
	.055
	31
	.956
	NS

	Diastolic Blood Pressure 

(Visit 1 & 2)
	-1.237
	31
	.225
	NS

	Diastolic blood pressure 

(Visit 1 & 3)
	-.236
	31
	.815
	NS

	Diastolic blood pressure 

(Visit 2 & 3)
	1.233
	31
	.227
	NS

	Temperature (Visit 1 & 2)
	-.692
	31
	.494
	NS

	Temperature (Visit 1 & 3)
	-.193
	31
	.848
	NS

	Temperature (Visit 2 & 3)
	.611
	31
	.546
	NS

	Respiratory Rate (Visit 1 & 2)
	-2.487
	31
	.018
	S

	Respiratory Rate (Visit 1 & 3)
	-2.652
	31
	.012
	S

	Respiratory Rate (Visit 2 & 3)
	-.594
	31
	.557
	NS

	Pain-VAS (Visit 1 & 2)
	7.605
	31
	.000
	S

	Pain-VAS (Visit 1 & 3)
	9.825
	31
	.000
	S

	Pain-VAS (Visit 2 & 3)
	7.822
	31
	.000
	S

	Stiffness & Range of Motion-VAS 

(Visit 1 & 2)
	7.786
	31
	.000
	S

	Stiffness & Range of Motion-VAS 

(Visit 1 & 3)
	12.000
	31
	.000
	S

	Stiffness & Range of Motion-VAS 

(Visit 2 & 3)
	9.520
	31
	.000
	S


Paired t test: -  (Placebo Group)

	  Variables
	t value
	DF
	P value
	Significance

	Pulse rate (Visit 1 & 2)
	.855
	31
	.399
	NS

	Pulse rate (Visit 1 & 3)
	-.320
	31
	.751
	NS

	Pulse rate (Visit 2 & 3)
	-1.414
	31
	.167
	NS

	Systolic blood pressure

(Visit 1 & 2)
	.671
	31
	.507
	NS

	Systolic blood pressure 

(Visit 1 & 3)
	.992
	31
	.329
	NS

	Systolic blood pressure 

(Visit 2 & 3)
	.581
	31
	.565
	NS

	Diastolic blood pressure 

(Visit 1 & 2)
	1.925
	31
	.064
	NS

	Diastolic blood pressure 

(Visit 1 & 3)
	1.269
	31
	.214
	NS

	Diastolic blood pressure 

(Visit 2 & 3)
	-1.245
	31
	.222
	NS

	Temperature (Visit 1 & 2)
	.394
	30
	.697
	NS

	Temperature (Visit 1 & 3)
	.757
	30
	.455
	NS

	Temperature (Visit 2 & 3)
	.340
	31
	.736
	NS

	Respiratory Rate (Visit 1 & 2)
	.000
	30
	1.000
	NS

	Respiratory Rate (Visit 1 & 3)
	-.732
	30
	.470
	NS

	Respiratory Rate (Visit 2 & 3)
	-.747
	31
	.460
	NS

	Pain-VAS (Visit 1 & 2)
	3.443
	31
	.002
	S

	Pain-VAS (Visit 1 & 3)
	4.463
	31
	.000
	S

	Pain-VAS (Visit 2 & 3)
	3.316
	31
	.002
	S

	Stiffness & Range of Motion-VAS 

(Visit 1 & 2)
	2.748
	31
	.010
	S

	Stiffness & Range of Motion-VAS 

(Visit 1 & 3)
	3.573
	31
	.001
	S

	Stiffness & Range of Motion-VAS 

(Visit 2 & 3)
	2.841
	31
	.008
	S


Unpaired t test: -  

Between Active Group and Placebo Group

	Variables
	T value
	DF
	P value
	Significance

	Age
	-1.598
	62
	.115
	NS

	Pulse rate (Visit 1)
	.447
	62
	.656
	NS

	Pulse rate (Visit 2)
	.514
	62
	.609
	NS

	Pulse rate (Visit 3)
	-1.240
	62
	.220
	NS

	Systolic blood pressure 

(Visit 1)
	-1.123
	62
	.266
	NS

	Systolic blood pressure 

(Visit 2)
	-.784
	62
	.436
	NS

	Systolic blood pressure 

(Visit 3)
	-.351
	62
	.727
	NS

	Diastolic blood pressure 

(Visit 1)
	-2.147
	62
	.036
	S

	Diastolic blood pressure 

(Visit 2)
	.267
	62
	.790
	NS

	Diastolic blood pressure 

(Visit 3)
	-1.245
	62
	.218
	NS

	Temperature (Visit 1)
	-.905
	61
	.369
	NS

	Temperature (Visit 2)
	-.049
	62
	.961
	NS

	Temperature (Visit 3)
	-.100
	62
	.921
	NS

	Respiratory Rate (Visit 1)
	-1.841
	61
	.070
	NS

	Respiratory Rate (Visit 2)
	.218
	62
	.828
	NS

	Respiratory Rate (Visit 3)
	.115
	62
	.909
	NS

	Pain-VAS (Visit 1)
	-.781
	62
	.438
	NS

	Pain-VAS (Visit 2)
	-2.682
	62
	.009
	S

	Pain-VAS (Visit 3)
	-3.992
	62
	.000
	S

	Stiffness & Range of Motion-VAS

(Visit 1)
	1.132
	62
	.262
	NS

	Stiffness & Range of Motion-VAS 

(Visit 2)
	-.954
	62
	.344
	NS

	Stiffness & Range of Motion-VAS

(Visit 3)
	-2.663
	62
	.010
	S


Friedman Two-Way ANOVA test (Between 1, 2, & 3 visits)

Active Group 

	Variable (N)
	Visit
	Mean Rank
	Chi-Square
	P value
	Significance

	Function
	1
	2.55
	34.640
	.000
	S

	
	2
	2.03
	
	
	

	
	3
	1.42
	
	
	

	Swelling
	1
	2.19
	14.973
	.001
	S

	
	2
	2.11
	
	
	

	
	3
	1.70
	
	
	

	Fatigue felt after exertion
	1
	2.66
	41.073
	.000
	S

	
	2
	1.97
	
	
	

	
	3
	1.38
	
	
	

	Tenderness
	1
	2.69
	41.407
	.000
	S

	
	2
	1.89
	
	
	

	
	3
	1.42
	
	
	


Placebo Group 

	Variable (N)
	Visit
	Mean Rank
	Chi-Square
	P value
	Significance

	Function
	1
	2.19
	11.472
	.003
	S

	
	2
	2.13
	
	
	

	
	3
	1.69
	
	
	

	Swelling
	1
	2.16
	8.400
	.015
	S

	
	2
	1.97
	
	
	

	
	3
	1.88
	
	
	

	Fatigue felt after exertion
	1
	2.34
	16.113
	.000
	S

	
	2
	1.95
	
	
	

	
	3
	1.70
	
	
	

	Tenderness
	1
	2.41
	20.632
	.000
	S

	
	2
	1.94
	
	
	

	
	3
	1.66
	
	
	


Wilcoxon Matched-Pairs Signed-Ranks Test (Active Group)

	Variable
	Between Visits
	N
	Z Value
	p Value
	Significance

	Function
	1 & 2
	32
	-3.153
	.002
	S

	
	1 & 3
	32
	-4.508
	.000
	S

	
	2 & 3
	32
	-3.742
	.000
	S

	Swelling
	1 & 2
	32
	-0.816
	.414
	NS

	
	1 & 3
	32
	-3.051
	.002
	S

	
	2 & 3
	32
	-3.000
	.003
	S

	Fatigue felt after exertion
	1 & 2
	32
	-3.755
	.000
	S

	
	1 & 3
	32
	-4.764
	.000
	S

	
	2 & 3
	32
	-3.742
	.000
	S

	Tenderness
	1 & 2
	32
	-4.264
	.000
	S

	
	1 & 3
	32
	-4.562
	.000
	S

	
	2 & 3
	32
	-3.357
	.001
	S


Wilcoxon Matched-Pairs Signed-Ranks Test (Placebo Group)

	Variable
	Between Visits
	N
	Z Value
	p Value
	Significance

	Function
	1 & 2
	32
	-.707
	.480
	NS

	
	1 & 3
	32
	-2.556
	.011
	S

	
	2 & 3
	32
	-2.887
	.004
	S

	Swelling
	1 & 2
	32
	-1.890
	.059
	NS

	
	1 & 3
	32
	-2.333
	.020
	S

	
	2 & 3
	32
	-1.000
	.317
	NS

	Fatigue felt after exertion
	1 & 2
	32
	-2.814
	.005
	S

	
	1 & 3
	32
	-3.094
	.002
	S

	
	2 & 3
	32
	-2.111
	.035
	S

	Tenderness
	1 & 2
	32
	-3.071
	.002
	S

	
	1 & 3
	32
	-3.460
	.001
	S

	
	2 & 3
	32
	-2.111
	.035
	S


Mann- Whitney test: -  

Between Active Group and Placebo Group

	Variables
	Mann Whitney U
	P value
	Significance

	Function (Visit 1)
	459.000
	.402
	NS

	Function (Visit 2)
	308.000
	.002
	S

	Function (Visit 3)
	287.000
	.001
	S

	Swelling (Visit 1)
	459.000
	.397
	NS

	Swelling (Visit 2)
	497.500
	.801
	NS

	Swelling (Visit 3)
	392.000
	.058
	NS

	Fatigue felt after exertion 

(Visit 1)
	389.000
	.046
	S

	Fatigue felt after exertion 

(Visit 2)
	297.000
	.001
	S

	Fatigue felt after exertion 

(Visit 3)
	257.000
	.000
	S

	Tenderness (Visit 1)
	417.000
	.112
	NS

	Tenderness (Visit 2)
	349.500
	.015
	S

	Tenderness (Visit 3)
	304.500
	.003
	S

	Patient’s Response
	245.000
	.000
	S

	Investigator’s Response
	245.000
	.000
	S

	Tolerability
	496.000
	.317
	NS

	Efficacy by Investigator
	269.500
	.001
	S


Descriptive Statistics: -

Active Group 

	
	Age (Yrs)
	Pulse Rate

1
	Pulse Rate

2
	Pulse 

Rate

3
	Systolic blood pressure

1
	Systolic blood pressure

2
	Systolic blood pressure

3

	
	
	
	
	
	
	
	

	Mean
	39.875
	78.25
	77.1875
	76.28125
	124
	123.9375
	123.875

	Standard Error
	2.407042
	1.172604
	0.836946
	0.888132
	0.983739
	0.952435
	0.924302

	Median
	39
	78.5
	78
	76
	120
	120
	120

	Mode
	30
	72
	72
	72
	120
	120
	120

	Standard Deviation
	13.61629
	6.63325
	4.734482
	5.024035
	5.564867
	5.387785
	5.228643

	Sample Variance
	185.4032
	44
	22.41532
	25.24093
	30.96774
	29.02823
	27.33871


Placebo Group 

	
	Age (yrs)
	Pulse rate

1
	Pulse rate

2
	Pulse rate

3
	Systolic blood pressure

1
	Systolic blood pressure

2
	Systolic blood pressure

3

	
	
	
	
	
	
	
	

	Mean
	45.78125
	77.5625
	76.625
	78.03125
	125.625
	125.0625
	124.4375

	Standard Error
	2.803272
	0.994884
	0.703892
	1.096626
	1.060423
	1.073825
	1.309809

	Median
	44.5
	78
	78
	78.5
	127
	120
	120

	Mode
	60
	72
	72
	72
	120
	120
	120

	Standard Deviation
	15.8577
	5.627911
	3.981813
	6.203456
	5.998656
	6.074471
	7.409399

	Sample Variance
	251.4667
	31.67339
	15.85484
	38.48286
	35.98387
	36.89919
	54.89919


Active Group

	
	Diastolic blood pressure

1
	Diastolic blood pressure

2
	Diastolic blood pressure

3
	Temperature

1
	Temperature

2
	Temperature

3

	
	
	
	
	
	
	

	Mean
	80.5
	81.5
	80.6875
	97.99375
	98.03125
	98.00625

	Standard Error
	0.72956
	0.553581
	0.354799
	0.059218
	0.040271
	0.043519

	Median
	80
	80
	80
	98
	98
	98

	Mode
	80
	80
	80
	98
	98
	98

	Standard Deviation
	4.127016
	3.131525
	2.007044
	0.334989
	0.227805
	0.246181

	Sample Variance
	17.03226
	9.806452
	4.028226
	0.112218
	0.051895
	0.060605


Placebo Group

	
	Diastolic blood pressure

1
	Diastolic blood pressure

2
	Diastolic blood pressure

3
	Temperature

1
	Temperature

2
	Temperature

3

	
	
	
	
	
	
	

	Mean
	82.8125
	81.25
	81.75
	98.05806
	98.03438
	98.0125

	Standard Error
	0.7924
	0.755357
	0.776416
	0.038458
	0.048901
	0.044845

	Median
	80
	80
	80
	98
	98
	98

	Mode
	80
	80
	80
	98
	98
	98

	Standard Deviation
	4.482493
	4.272946
	4.392075
	0.214125
	0.276626
	0.253683

	Sample Variance
	20.09274
	18.25806
	19.29032
	0.045849
	0.076522
	0.064355


Active Group 

	
	Respiratory Rate

1
	Respiratory Rate

2
	Respiratory Rate

3
	Pain-

VAS

1
	Pain-VAS

2
	Pain-

VAS

3

	
	
	
	
	
	
	

	Mean
	18.71875
	19.5625
	19.8125
	62.4375
	46.875
	30.1875

	Standard Error
	0.28125
	0.310883
	0.424638
	2.397889
	2.567143
	3.436473

	Median
	18
	18.5
	20
	60
	50
	35

	Mode
	18
	18
	18
	50
	50
	50

	Standard Deviation
	1.59099
	1.758619
	2.402116
	13.56451
	14.52195
	19.43963

	Sample Variance
	2.53125
	3.092742
	5.770161
	183.996
	210.8871
	377.8992


Placebo Group

	
	Respiratory Rate

1
	Respiratory Rate

2
	Respiratory Rate

3
	Pain-

VAS

1
	Pain-VAS

2
	Pain-

VAS

3

	
	
	
	
	
	
	

	Mean
	19.45161
	19.46875
	19.75
	64.84375
	56.65625
	48.78125

	Standard Error
	0.281466
	0.297789
	0.341958
	1.937589
	2.59132
	3.143649

	Median
	20
	20
	20
	67.5
	55
	50

	Mode
	18
	20
	18
	75
	50
	50

	Standard Deviation
	1.567136
	1.684548
	1.934408
	10.96066
	14.65872
	17.78316

	Sample Variance
	2.455914
	2.837702
	3.741935
	120.1361
	214.878
	316.2409


Active Group

	
	Stiffness & Range of Motion-VAS1
	Stiffness & Range of Motion-VAS2
	Stiffness & Range of Motion-VAS3

	
	
	
	

	Mean
	62.5
	46.8125
	30.78125

	Standard Error
	2.278493
	2.826801
	3.613855

	Median
	60
	50
	37.5

	Mode
	75
	50
	50

	Standard Deviation
	12.88911
	15.9908
	20.44305

	Sample Variance
	166.129
	255.7056
	417.9183


Placebo Group

	
	Stiffness & Range of Motion-VAS1
	Stiffness & Range of Motion-VAS2
	Stiffness & Range of Motion-VAS3

	
	
	
	

	Mean
	57.34375
	51.15625
	44.21875

	Standard Error
	3.946367
	3.569051
	3.522032

	Median
	60
	50
	50

	Mode
	75
	50
	50

	Standard Deviation
	22.32402
	20.1896
	19.92362

	Sample Variance
	498.3619
	407.62
	396.9506


GRAPHICAL REPRESENTATION 

FOR PAIN-VAS 

[image: image1.emf]0

10

20

30

40

50

60

1to 2 1 to 3 2 to 3

Percentage Reduction of PVAS for weeks

Group A

Group B

Total


FOR STIFFNESS & RANGE OF MOTION-VAS

[image: image2.emf]0

10

20

30

40

50

60

1to 2 1 to 3 2 to 3

Percentage Reduction of SRVAS for weeks

Group A

Group B

Total


FOR FUNCTION SCORE

[image: image3.emf]0

10

20

30

40

50

60

1to 2 1 to 3 2 to 3

Percentage Reduction of FN for weeks

Group A

Group B

Total


FOR SWELLING SCORE
[image: image4.emf]0

5

10

15

20

25

30

35

40

1to 2 1 to 3 2 to 3

Percentage Reduction of SW for weeks

Group A

Group B

Total


FOR FATIGUE FELT AFETR EXERTION SCORE

[image: image5.emf]0

10

20

30

40

50

60

1to 2 1 to 3 2 to 3

Percentage Reduction of FF for weeks

Group A

Group B

Total


FOR TENDERNESS SCORE
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CROSS TABLES: -

	Variable
	Treatment Group
	Total
	Chi square
	P value
	Significance

	
	Active
	Placebo
	
	
	
	

	Sex
	Female
	20
	18
	38
	0.259
	0.611
	NS

	
	Male
	12
	14
	26
	
	
	

	
	Total
	32
	32
	64
	
	
	

	Study Site
	Dr. Gala
	18
	16
	34
	0.251
	0.616
	NS

	
	Dr. Raut 
	14
	16
	30
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA1.1
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA1.2
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA1.3
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA2.1
	YES
	2
	0
	2
	2.065
	0.151
	NS

	
	NO
	30
	32
	62
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA2.2
	YES
	1
	
	1
	1.016
	0.313
	NS

	
	NO
	31
	32
	63
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA2.3
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA3.1
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA3.2
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA3.3
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA4.1
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA4.2
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	SA4.3
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	


CROSS TABLES: -

	Variable
	Treatment Group
	Total
	Chi square
	P value
	Significance

	
	Active
	Placebo
	
	
	
	

	Adverse Drug Reaction 2
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	Adverse Drug Reaction3
	YES
	0
	0
	0
	-
	-
	-

	
	NO
	32
	32
	64
	
	
	

	
	Total
	32
	32
	64
	
	
	

	Patient’s Opinion
	YES
	26
	10
	36
	14.19
	0.000
	S

	
	NO
	5
	21
	26
	
	
	

	
	Total
	31
	31
	62
	
	
	

	Patient’s Response
	Excellent
	9
	3
	12
	14.854
	0.005
	S

	
	Good
	13
	5
	18
	
	
	

	
	Fair
	7
	10
	17
	
	
	

	
	Poor
	3
	10
	13
	
	
	

	
	Very Poor
	0
	4
	4
	
	
	

	
	Total
	32
	32
	64
	
	
	

	Investigator’s Response
	Excellent
	9
	3
	12
	14.854
	0.005
	S

	
	Good
	13
	5
	18
	
	
	

	
	Fair
	7
	10
	17
	
	
	

	
	Poor
	3
	10
	13
	
	
	

	
	Very Poor
	0
	4
	4
	
	
	

	
	Total
	32
	32
	64
	
	
	

	Tolerability
	Good
	31
	32
	63
	1.016
	0.313
	NS

	
	Fair
	1
	0
	1
	
	
	

	
	Total
	32
	32
	64
	
	
	

	Efficacy by Investigator
	Excellent
	7
	3
	10
	14.268
	0.003
	S

	
	Good
	18
	7
	25
	
	
	

	
	Average
	3
	8
	11
	
	
	

	
	Poor
	4
	14
	18
	
	
	

	
	Total
	32
	32
	64
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		1.84375		2.0625		0.51		0.56		0.56		0.56

		1.21875		1.625		0.61		0.66		0.66		0.66

		0.8125		1.40625		0.69		0.76		0.76		0.76
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Sheet1

		FOR ACTIVE GROUP								FOR PLACEBO GROUP

		Pain VAS								Pain VAS

		Baseline		Week 1		Week 2				Baseline		Week 1		Week 2

		62.43		46.87		30.18				64.83		56.65		48.78

		13.564		14.521		19.439				10.96		14.658		17.783

		Function								Function

		Baseline		Week 1		Week 2				Baseline		Week 1		Week 2

		1.59375		1.1875		0.75				1.6875		1.625		1.3125

		0.56		0.54		0.62				0.47		0.49		0.59

		Fatigue felt after exertion								Fatigue felt after exertion

		Baseline		Week 1		Week 2				Baseline		Week 1		Week 2

		1.96875		1.375		0.9375				2.25		1.875		1.65625

		0.54		0.55		0.67				0.57		0.55		0.75

		Swelling								Swelling

		Baseline		Week 1		Week 2				Baseline		Week 1		Week 2
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		Swelling								Swelling

		Baseline		Week 1		Week 2				Baseline		Week 1		Week 2

		0.96875		0.90625		0.625				1.0937		0.9375		0.875

		0.59		0.53		0.6				0.59		0.5		0.49

		Tenderness								Tenderness

		Baseline		Week 1		Week 2				Baseline		Week 1		Week 2

		1.84375		1.21875		0.8125				2.0625		1.625		1.40625

		0.51		0.61		0.69				0.56		0.66		0.76

		SR-VAS								SR-VAS

		Baseline		Week 1		Week 2				Baseline		Week 1		Week 2

		62.5		46.81		30.78				57.34		51.15		44.21

		12.889		15.99		20.44				22.32		20.18		19.92
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