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Title: “An Adjuvant trial of Jawarish Amla for the control of adverse reactions in DOTS regime among Pulmonary Koch’s cases”. 
Introduction: About one third of the world population (two billion people) is infected with tubercle bacilli. It is estimated that about nine million people develop tuberculosis every year. By 2020, another 200 million people are expected to become sick and about 70 million will die from tuberculosis. TUBERCULOSIS (TB) has been a major communicable tragedy for centuries, and is the prime cause of morbidity and mortality in patients with human immunodeficiency virus (HIV) / Acquired Immune Deficiency Syndrome (AIDS) 1, 2, 3. It is estimated that 2.5 million people are infected with HIV in India and considering 40% of the Indian population is infected with Mycobacterium tuberculosis, an estimated 1 million persons are co-infected with TB and HIV. HIV is the most powerful risk factor for the progression of TB infection to TB disease. It is also the leading cause of death in PLHA (People living with HIV/AIDS). 
Under DOTS the patient is observed while taking medication. This observation helps ensure that the correct dosage of the drug is taken at the right time. It also ascertains that the patient does not stop the treatment midway. When used properly a course of DOTS cures over 80% of patients, striking a significant blow against T.B worldwide.

 A number of drop outs are recorded mainly because of the side effects of the anti tubercular drugs used in DOTS. For e.g. Isoniazid causes peripheral neuropathy and hepatitis, Rifampicin causes loss of appetite, nausea and hepatitis. Ethambutol causes visual disturbances (poor vision and colour perception). Pyrazinamide causes hepatitis and arthritis and so on.    
The toxicity of drugs is the major reason for defaulting from treatment15. “Ensuring adherence to a full course of treatment is the key to curing TB patients and preventing the emergence of drug resistance”. The need of the hour is to test and provide a pharmacologically multi-potent herbal adjuvant drug, which can also combat the adverse effects of DOTS chemotherapy. So that it can improve the compliance of DOTS. 
Jawaish Amla as an adjuvant therapy may increase the efficiency of DOTS therapy, reduce the number of drug resistance cases and side effects as well as reverse the consequences and rejuvenate body power. Thus a study using Jawarish Amla, as a Unani adjuvant compound formulation has been taken to evaluate its efficacy in combating the side effects of anti tubercular drugs / to reverse the consequences of DOTS therapy and boosting up the general immunity and thus facilitating a complete relief from tuberculosis.
Materials and methods: 
Study design and area of study:  The present study was designed as a Single blinded randomized controlled, concurrent parallel, comparative, adjuvant clinical trial, conducted at National Institute of Unani Medicine Hospital, Bangalore to evaluate the efficacy of Jawarish Amla as an adjuvant in combating the side effects of Anti Tubercular Drugs among patients of Pulmonary Tuberculosis on DOTS regime. The study duration was stretched out from March, 2010 to March, 2011.
Randomization:  After obtaining ethical clearance from institutional ethical committee for biomedical Sciences, National Institute of Unani Medicine, Bangalore; a total 40 eligible patients were randomized into Test Group B and Control Group A by table of random numbers calculated by Stat Trek's Random Number Generator. 
Criteria for Inclusion: All Pulmonary Tuberculosis patients on DOTS, age between 15-60 years and patients of either sex
Criteria for Exclusion: Age below 15 years and above 60 Years, known patients of diabetes mellitus, patients on corticosteroid therapy, HIV/AIDS patients, extra pulmonary tuberculosis patients, hormonal disorders, severe disability and patients not willing to give consent.
Selection criteria for adjuvant drug:  Retrolective survey of ancient literature and scientific studies revealed that Amla (Emblica officinalis) is an anti pyretic, hepato-protective, appetizer, anti-tussive,  nervine tonic,  antihemorrhagic, anti inflammatory drug5 which strengthens the vital organs and stomach, enhances vision .It is also  a good blood purifier which inhibits production of morbid balgham and sauda.
Amla is a well known Unani single drug .Amla is the richest source of natural heat stable vitamin C. It is a powerful antioxidant and boosts the immunity. It restores the vitality and rejuvenates all the vital organs.7
“Jawarish Amla” is a semi solid and granular unani compound formulation prepared by a chief ingredient, Amla (Emblica officinalis) which is processed in cow milk and sugar. The term Jawarish is derived from Persian word Gowarish means the granular semisolid that tends to stay longer in Gastro Intestinal tract to enhance its digestive power and to potentiate liver. 
Conventional DOTS regime: patient wise boxes in red, blue and green colours were respectively containing of DOTS drugs (rifampicin, isiniazid, etambutol, pyrazinamide and streptomycin) for cat I, cat II and cat III. These boxes were consisting of two pouches for initial (12 blisters) and continuous phase (48 blisters) of treatment, administered for six or eight months at their PHCs. Initially patients were supervised and observed to swallow the drugs before the doctors and drug providers of the respective PHCs/ Health centres.

 Conventional DOTS regimes were taken by the patient at their registered PHC and adjuvant drug “jawarish amla” which was to be taken 6 grams BD for two months after meal at their home, distributed at NIUM. 
Placebo of adjuvant drug was morphologically similar, semisolid paste of similar colour, given with the same dose, BD for two months. 
Outcome assessment of adverse reaction and parameters of the study: 
Subjective parameters: were classified according to their severity into minor (Nausea, Vomiting, Anorexia, Abdominal Pain, Itching, No Rash, Joint Pains, Burning Sensation in feet), major (Jaundice, Constipation, Skin rash and Flu syndrome) and other side effects (Bitter taste, Angina, Diarrhoea, Sweating, Insomnia, and body pain).These adverse reactions were evaluated as subjective parameters. As these parameters differ in severity from patient to patient, an arbitrary grading of subjective parameters was improvised for appropriate assessment and statistical evaluation of various sign and symptoms to evaluate the efficacy of the test groups. Before starting treatment, each sign and symptom was recorded in the case report form for their grades at the maiden visit and for any worsening or improvement in parameters was noted down at every visit of follow up till the end of the treatment.

After 60 days of the treatment, the pre and post treatment values of different parameters (subjective and objective) were analyzed grade wise and subjected to comparisons and statistical analysis to evaluate the efficacy of the treatment. Patient’s compliance to treatment and clinical improvements were closely watched throughout the study.
Grades for the assessment of side effects:
	Grade
	           Description of the adverse effect

	0
	Rarely or never experience the symptom

	1
	Occasionally experience the symptom , effect is not severe

	2
	Occasionally experience the symptom , effect is severe

	3
	Frequently experience the symptom, effect is not severe

	4
	Frequently experience the symptom, effect is severe


Objective parameters: were Liver function tests [Alanine aminotransferase (SGOT/ALT), Aspartate aminotransferase (SGPT/AST), Alkaline phosphatise and total bilirubin] and Renal function tests (Serum creatinine and Serum uric acid) as objective parameters of DOTS toxicity, had been taken for efficacy evaluation of adjuvant drug.
Safety Analysis: The safety of the treatment was assessed clinically at every visit of follow up and discontinuation of study medication was the prime tool of safety measure. However, there was no such consequence observed which had negative impact on our study.  
Procedure followed for diagnosis and exclusion at NIUM:  All clinically suspected patients of NIUM with the history of cough for more than two weeks were examined and investigated for the study. Eligible patients were enrolled into the study with their written consent. All clinically suspected patients were irradiated for Chest x-Rays (PA views) at NIUM. Two sputum samples (early morning and spot) were collected and sent to Designated Microscopic Centre for Acid fast bacilli microscopic examination at leggere PHC as a routine diagnostic procedure. All diagnosed cases of pulmonary tuberculosis were advised to come for fortnight follow up and adjuvant, Jawarish Amla was administered 6 grams BD for two months. All the patients before enrolling in the study were cross verified for their DOTS treatment cards and photo copies of the same were taken and retained for authenticity.
At enrolling of the patients in the study, demographic details, like patient’s name, age, sex, marital status, address, occupation and careful history taking, thorough general, physical and systemic examination with special reference to respiratory system was done for every patient.  All the patients were interrogated about their present complaints, past history, family history, socio-economic condition, past treatment history with duration in detail, and were noted in chronological order in the Proforma. 
Investigations: The investigations were carried out aiming at 3 important objectives, for diagnosis, as criteria of exclusion and to assess the objective parameters in various treatment groups.   investigations  done in every case includes, Complete haemogram, Erythrocyte sedimentation rate, Fasting Blood Sugar, Serum Creatinine, Serum Uric Acid, Alanine aminotransferase(SGOT/ALT), Aspartate aminotransferase (SGPT/AST), Alkaline  phosphatase, Total Bilirubin, HIV  I & II, Chest X-ray PA View and Sputum for Acid Fast Bacilli.
Investigations for objective evaluation were assessed at zero days (before starting) and on 60thday (after completion) of the treatment at NIUM. Investigations for exclusion and  diagnostic criteria was taken as pre treatment assessment, except post treatment sputum for AFB which was examined (before treatment, after completion of initial phase and continuous phase) in their respective Health Centres at regular standard intervals (viz at  0, 2, 4 & 6th and   0, 2, 3, 4 & 7th month  in Cat I,   0, 3, 5 & 6th  and    0,3, 4, 6 & 9th month in Cat II and at  0, 2, & 6th month in  Cat III) whichever is applicable  as a protocol of DOTS. 
Statistical analysis:  Unpaired t test was applied to analyse the intra group comparision of pre and post treatment variables and fischer t test was applied to compare inter groups after treatment variables, using Statistical softwares namely SAS 9.2, SPSS 15.0, Stata 10.1, MedCalc 9.0.1, Systat 12.0 and R environment ver.2.11.1 were used for the analysis of the data and Microsoft word and Excel have been used to generate graphs, tables etc. 
Significant figures were stated as: 

+ Suggestive significance (P value: 0.05<P<0.10).

 * Moderately significant (P value: 0.01<P ( 0.05, 

 ** Strongly significant   (P value: P(0.01).

Results and discussion:     
Efficacy evaluation of Jawarish Amla on subjective parameters:
(a) Efficacy evaluation of Jawarish Amla on Minor side effects:
Nausea: With respect to nausea, a positive outcome on grade 0 was noted , significantly more in Group A with 45% compared to -30% in Group A with p<0.001**, indicating strongly significant effect of the test drug in combating nausea which is a  minor side effect of DOTS therapy. This may be due to the fact that Jawarish amla heals Quruhe meda4, 5(anti-peptic ulcer) and reduces humuzate meda 4 (acidity).

Vomiting: A positive outcome on grade 0 was noted, significantly more in Group B with 30% compared to -70 % in Group A with p<0.001**, indicating strongly significant effect of the test drug in combating vomiting which is a troublesome minor adverse effect of DOTS therapy and could be the main reason behind the development of drug resistance and non compliance of DOTS therapy. This positive outcome may be due to  anti-emetic6 property of Jawarish Amla.
Anorexia: A positive outcome on grade 0 was noted, significantly more in Group B with 40% compared to 5.0% in Group A with p=0.023*, indicating that the test drug is effective on  loss of appetite , which is a minor  adverse effect of   DOTS therapy.
This positive outcome may be due to  appetizer6 and digestive properties7 of Jawarish Amla.

Abdominal Pain: A positive outcome on grade 0 was noted, significantly more in Group B with 30.0% compared to -45.0% in Group A with p<0.001**, indicating that the test drug is effective in controlling pain abdomen, which is a minor adverse effect of DOTS therapy. This may be due to the fact that Jawarish amla heals Quruhe meda4, 5 (anti-peptic ulcer) and reduces humuzate meda 4(acidity).Amla also has antispasmodic activity.8
Itching:  with respect to itching, a positive outcome on grade 0 was noted, significantly more in Group B with 45.0% compared to -40.0% in Group A with p<0.001*, indicating that the test drug is very effective in combating itching which is a minor adverse effect of DOTS therapy. This may be attributed to the blood purifying property7, anti-histaminic 8 and cooling and soothing7 effects of Jawarish amla. 
Joint pain: With respect to joint pain, non-significant outcome is noticed on grade 0 with -15% in Group A compared to -5% in group B. However, a positive outcome on grade 1 is noted which is statistically comparable in Group B with 20% compared to -15% in Group A with p=0.339. Here the test drug has reduced joint pain but statistically non-significant which may be due to smaller sample size of the study. 
Burning Sensation in Feet: A positive outcome on grade 0 was noted , more significantly in Group B  with 35% compared to poor prognosis of -10% in Group A with p<0.001 **, which indicates that the test drug has taken care of the burning sensation in feet, which is a minor adverse effect of DOTS therapy. This may be attributed to the cooling and soothing7 effects of Jawarish amla. 
(b) Efficacy evaluation of Jawarish Amla on Major side effects:
Jaundice: A positive outcome in Grade 0 is noticed in percentage change of Group B with 20% improvement compared to negative outcome in Group A with -65 % (indicating the toxicity of DOTS therapy) with p=0.001**, showing strongly significant effect of the test drug in control of jaundice and as a hepato-protective drug7,5. In contrast to control group where 65% patients of Grade 0 (jaundice cases) were shifted to Grade 1, showed the evidence of commencement of jaundice as a major adverse reaction.
Skin Rashes: with respect to skin rashes, a positive outcome is noticed in Group B with 20% when compared to poor prognosis in Group A with – 40% with p=0.003**, indicates the strongly  significant effect of the test drug in combating the skin rashes  which is a major  adverse effect of DOTS therapy. This may be attributed to the blood purifying property,7 anti-histaminic,9 and cooling and soothing7 effects of Jawarish Amla. 
Flu like Syndrome: A positive outcome is seen on grade 0; significantly more in Group B with 15% , compared to poor prognosis of -15% in Group A with p=0.020*; indicates the moderately significant effect of the test drug in combating flu like syndrome , which is a major adverse effect of DOTS therapy. This may be attributed to immuno-modulatory5, anti oxidant5, anti-inflammatory and anti-viral8 properties of amla. 
(c) Efficacy evaluation of Jawarish Amla on Other side effects:
Bitter Taste: A positive outcome on grade 0 was noted, significantly more in Group B with 65.0% compared to poor prognosis of -30% in Group A with p<0.001**, indicates that the test drug is strongly significant in combating bitter taste .It is a responsible adverse effect for  non-compliance of DOTS therapy. Effect of test drug in maintaining palatability may be due to the reduction of humuzate meda 4 and digestive properties 7 of Amla/Jawarish Amla. Diarrhoea:  with respect to diarrhea , a positive outcome on grade 0 was noted, significantly more in Group B with 35.0% compared to negative outcome of -65% in Group A with p<0.001**, showed that the  test drug was strongly significant in controlling diarrhoea, a side effect of DOTS therapy. This may be attributed to the fact that Amla stops biliary diarrhoea9 and checks Ishal4. 
Constipation: A positive outcome was observed on Grade 0; significantly more in Group B with 35.0% ,compared to poor prognosis of -35% in Group A with p<0.001**; indicates that the test drug is strongly significant in combating constipation , an adverse effect of DOTS therapy. This may be attributed to the strengthening effect of Jawarish Amla on GIT 7.
Sweating:  A positive outcome on grade 0 statistically comparable in Group B with 30.0% compared to 45.0% in Group B with p=0.5136. Here both the test and control drugs are effective in controlling sweating but statistically non-significant.

Insomnia:   A positive outcome on Grade 0 was observed, significantly more in Group B with 35.0% compared to poor prognosis of -45.0% in Group A with p<0.001**, indicated that the test drug is effective in combating insomnia , an adverse effect of DOTS therapy. This may be attributed to the strengthening effect on brain4, cooling and soothing7 effects, reduction of suda, humuzate meda 4 and digestive properties 7  of Amla/Jawarish Amla.
Body ache:  A positive outcome on grade 0 was statistically more in Group B with 20.0% compared to poor prognosis of -30% in Group A with p=0.041*, showed that the test drug is moderately significant in combating body ache , an adverse effect of DOTS therapy. This may be attributed to the strengthening effect on vital organs7, its anti inflammatory8 and analgesic activity 4.
Efficacy evaluation of Jawarish Amla on Objective Parameters:

(a)  Renal Function Tests: 
Serum Creatinine:  The intra-group Mean and SD of Serum Creatinine level found within the test group (B) at 60th day (AT) was (0.88±0.12) and 0 day (BT) was (0.87±0.19).  This increased difference (+0.01) was non significant with p=1.000 and the difference in test and control group was also non-significant with p=0.248 but it was suggestive significant (elevation in normal range) in control group with p=0.067 .This may be due to the fact that Amla protects all vital organs. This study was in concordance with Koju D et al10. in Nepal.
Serum Uric Acid: The intra-group Mean and SD of Serum Uric Acid level found within the test group (B) at 60th day (AT) was (5.75±1.58) and 0 day (BT) was (5.48±1.47). This increased level of Serum Uric acid (difference=0.27) was non- significant with p=0.437 and the difference in test and control group was also non-significant with p=0.537 but it is suggestive significant (elevation in normal range) in control group with p= 0.068+ (effect of DOTS in increasing S.U.A levels). This may be due to the fact that Amla protects all vital organs. This study was in concordance with Zierski M et al11. (1980).
(b) Liver Function Tests: 
SGOT (AST):  The intra-group Mean and SD of SGOT range found within the test group (B) at 60th day (AT) was (23.80±8.16) and 0 day (BT) was (44.55±63.40). This difference (-20.76) was a non- significant reduction with p=0.140 but the inter-group difference was moderately significant with p=0.034*(indication of hepato-protective effect of Jawarish Amla in test group). But it is strongly significant (SGOT elevation) in control group with p=0.005** (hepatotoxicity of ATT). This study was contrary to many studies (Durond et al12, Schaberg T et al14, Sharma SK et al13, Koju D et al10) which showed strongly significant elevation in ATT. This may be due to the hepato-protective effect of drug7,5. 
SGPT (ALT): The intra-group Mean and SD of SGPT range found within the test group at 60th day (AT) was (23.10±12.20) and 0 day (BT) was (46.55±72.67). This SGPT reduction (-23.46) was non- significant with p=0.162 but the inter-group difference in test and control group was moderately significant with p=0.020*(indication of hepatoprotective effect of Jawarish Amla  in test group). But it is strongly significant in control group with p<0.001** (indication of hepatotoxicity of DOTS therapy). This study was contrary to many studies (Durond et al12, Schaberg T et al14, Sharma SK et al13, Koju D et al10) which showed strongly significant elevation in ATT. This may be due to the hepato-protective effect of drug7, 5. 
Alkaline Phosphatase: The intra-group Mean and SD of Alkaline Phosphatase found within the test group at 60th day (AT) was (118.60±29.68) and 0 day (BT) was (158.95±73.16). This difference in Alkaline Phosphatase reduction (-40.35) was moderately significant with p=0.036* and the inter-group difference was strongly significant with p=0.007**(indication of hepatoprotective effect of Jawarish Amla). But it is suggestive significant in control group with p=0.069+ (indication of hepatotoxicity of DOTS therapy). This study was contrary to many studies (Durond et al12, Schaberg T et al14, Sharma SK et al13, Koju D et al10) which showed strongly significant elevation in ATT. This may be due to the hepato-protective effect of drug7, 5.
Total Bilirubin: The intra-group Mean and SD of Total Bilirubin found within the test group at 60th day (AT) was (0.67±0.45) and 0 day (BT) was (0.68±0.32).  The difference in Total BIilirubin reduction (-0.011) was non- significant with p=0.932 and the inter-group difference in test and control group was suggestive   significant with p=0.069+ (indication of hepatoprotective effect of Jawarish Amla). But it is strongly significant in control group with p=0.002** (indication of hepatotoxicity of DOTS therapy). This study was contrary to many studies (Durond et al12, Schaberg T et al14, Sharma SK et al13, Koju D et al10) This showed strongly significant elevation in ATT. This may be due to the hepato-protective effect of adjuvant drug7, 5. 
Conclusion:  The overall effect of the test drug was found quite encouraging in Diqqe Revi. Significant improvement was observed in nausea, vomiting, anorexia, abdominal pain, itching, , burning sensation in feet, jaundice, skin rashes, flu like syndrome, bitter taste, diarrhea, constipation, insomnia, body ache,  SGOT, SGPT, Alkaline Phosphatase and Total Bilirubin in test group in comparison to  control group. Effect on sweating, joint pain, was not statistically significant in test group though it was clinically effective. This may be because of the small sample size. Serum Creatinine and Serum Uric Acid levels were increased but within normal range (suggestive significant).Whereas, these levels were reduced in test groups though the reduction was non-significant. (Before and after treatment values were within normal ranges).
In this study the hepato- protective, gastrointestinal, skin and the anti-inflammatory effect of the test drug is well appreciable. No clinically significant side effects were observed in test group and overall compliance to the treatment was found excellent. These results conclude that the test drug is safe; effective which especially, checks the adverse effects of anti-tubercular drugs used in DOTS therapy and thus can be an excellent adjuvant along with DOTS in the community management of Diqqe Revi (pulmonary tuberculosis). This adjuvant therapy may be selected for the pilot study on large sample size for its implementation in RNTCP for checking the adverse reaction of DOTS and efficacy improvement.
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