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________________________________________________________________SUMMARY
SETTING: Randomised Phase IIB clinical trial
OBJECTIVES: To assess whether the increase of rifampicin from 10 mg/kg to 15 or 20 mg/kg, results in an increase in grade 3 or 4 hepatic adverse events1 and/or serious adverse events (SAE)2. 
METHODS: Three hundred HIV negative patients with newly diagnosed, smear positive, pulmonary tuberculosis were randomly assigned to one of three regimens: 
Control Regimen (R10): Ethambutol, isoniazid, rifampicin, and pyrazinamide daily for 8 weeks followed by isoniazid and rifampicin daily for 18 weeks. 
Study Regimen 1(R15): As above with rifampicin increased to 15mg/kg body weight daily for the first 16 weeks.
Study Regimen 2 (R20): As above with rifampicin increased to 20mg/kg.
Serum alanine transferase (ALT) measurements were carried out at regular intervals.
RESULTS: There were 7 grade 3 increases in ALT levels, 1.0%(1/100) in R10, 2.0%(2/100) in R15 and 4.0%(4/100) in R20 regimens respectively (trend test p=0.15). 
One patient developed jaundice (R15), requiring treatment modification. There were no grade 4 ALT increases
There was a non-significant increase in culture negativity rate at 8 weeks with increasing rifampicin dosage, 75% (69/92) R10, 82.5% (66/80) R15, and 83.1% (76/91)) R20, (p=0.16).
CONCLUSIONS: No significant increase in adverse events occurred when rifampicin dose increased from 10mg/kg to 15mg/kg or 20mg/kg. 
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__________________________________________________________________
The introduction of new drugs for routine treatment of drug susceptible tuberculosis will take many years. Meanwhile, there may be an opportunity to improve treatment by better use of available drugs. Rifampicin is responsible for the killing of the majority of tubercle bacilli in tuberculous lesions3. When introduced in the 1970s, it was given at the lowest dose at which efficacy had been proven and this dose size has not changed since. 

The WHO recommended standard 6-month regimen is highly effective and safe3, However, its efficacy depends on rifampicin being given throughout the 6 month period4,5. In 1981 Wallace Fox, wrote "It is clear that six-month regimens are too long. Higher dosage schedules, particularly of rifampicin, might be given"6. In 2003, Peloquin suggested the current dose of 10mg/kg is sub-optimal and higher doses be investigated7. Higher rifampicin dosing is supported by animal models and early bactericidal activity data8,9.

The reluctance to investigate higher doses of rifampicin is due to the fear of serious hepatotoxicity. Little is known about the potential toxicity of a higher dose of rifampicin, most data deriving from non-comparative cohort studies10-15. A systematic review16 of 14 randomised trials, using higher-dose rifampicin, showed that hepatotoxicity was rarely observed. However, the authors state that “additional data on safety will be needed”.

 Thus, The objective of the current study was to assess the safety of higher doses of rifampicin, 15 or 20 mg/kg/daily, for the first 16 weeks, versus the standard 10 mg/kg dose, when given as part for the first 16 weeks, of the standard 26 week treatment, to HIV uninfected patients with newly diagnosed, microscopy positive pulmonary tuberculosis. 
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A secondary objective was to determine if the increased dose resulted in more rapid lung sterilisation assessed by culture conversion rate after 8 weeks’ treatment. We report the results obtained in 300 patients, in an open label, randomised clinical trial.

STUDY POPULATION AND METHODS
The study protocol was approved by the Oxford Tropical Research Ethics Committee (OxTREC) and the ethics and regulatory committees of each participating country centre. 

Population
Newly diagnosed, microscopy positive adults in Santa Cruz, Bolivia, Kathmandu, Nepal and Mbarara, Uganda were invited to participate provided they met the criteria of eligibility and gave informed consent. All randomised enrolled patients were tested for hepatitis C antibody and hepatitis B surface antigen. 

Eligibility Criteria
Eligible patients were HIV negative, aged 18–65 years, with two sputum samples positive for tubercle bacilli on microscopy; having received less than a month of previous antituberculosis chemotherapy; with a firm and accessible home address. 

Patients were excluded if they were critically ill, had extrapulmonary tuberculosis, alcoholism, psychiatric illness, blood disorders, diabetes, epilepsy, HIV positivity, peripheral neuritis, pregnancy, a haemoglobin < 7g/dl, serum ALT levels > 5 times the upper limit of normal(ULN), a creatinine clearance < 30 ml/mi, and isoniazid or rifampicin resistance (Hain TBplus test or direct susceptibility testing on culture). HIV positive patients were also excluded because of possible interaction of their anti-retroviral treatment (ART) with high dose rifampicin leading to significant reduction in blood levels of some ARTs.

Randomisation
A randomisation schedule was created by an independent person and patients randomized in a 1:1:1 ratio to each of the three treatment groups in blocks of 9 subjects. Participating centres were supplied with a batch of sealed and serially numbered opaque envelopes each containing a slip of paper showing the allocated regimen. There was no attempt to conceal the treatment after randomisation from patients, researchers, or healthcare staff. However, the laboratory staff and an independent clinician who would make a clinical assessment of any serious adverse even (SAE), were blinded to the regimen.

Stopping rule
If, at review by the Data and Safety Monitoring Committee, 5 or more grade 4 events had occurred in one arm of the study, that arm would be discontinued.

Treatment
Three hundred eligible patients were randomised to:

Control Regimen(R10): Eight weeks of daily ethambutol, isoniazid, rifampicin at the usual dose of 10 mg/kg, and pyrazinamide followed by 18 weeks of daily isoniazid and rifampicin.
Study Regimen 1(R15):The regimen as above but with an increase in the dose of rifampicin to 15mg/kg body weight daily for the first 16 weeks (standard dose rifampicin was given for the last 10 weeks of the regimen). 
Study Regimen 2(R20): The regimen as above but with an increase in the dose of rifampicin to 20mg/kg body weight daily for the first 16 weeks (standard dose rifampicin was given for the last 10 weeks of the regimen).
Control regimen (R10) 
8 weeks of daily ethambutol, isoniazid, rifampicin, and pyrazinamide followed by 18 weeks of daily isoniazid and rifampicin (2EHRZ/4HR)

Study regimen 1 (R15)
8 weeks of daily ethambutol, isoniazid, rifampicin, and pyrazinamide followed by 18 weeks of daily isoniazid and rifampicin. A supplement of 300mg of rifampicin was given for the first 16 weeks (2EHR15Z/2HR15/2 HR).

Study regimen 2 (R20)
8 weeks of daily ethambutol, isoniazid, rifampicin, and pyrazinamide followed by 18 weeks of daily isoniazid and rifampicin. A supplement of 450mg or 600mg of rifampicin was given for the first 16 weeks (2EHR20Z/2HR20/2 HR).
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Drugs given were those used in routine practice at the participating centres except in Mbarara where the drugs were imported for the purposes of the trial (EHRZ(275/75/150/400mg) and HR(150/300mg) and R(150mg/300mg) manufactured by Lupin, India). Thus, In Kathmandu, the drug formulations are EHRZ and HR, in dosages shown above, supplied by the Global Drug Fund and R(300mg) manufactured by Lupin, India. In Santa Cruz, the formulations are E(400mg) (MacLeods, India), HR(150/300mg), Z(400mg) and R(300mg) (Lupin, India).  

All Doses were calculated according to WHO weight band recommendation4 namely, 35-39, 40-54, 55-69 and 70 or more kg at enrolment. Table 1 shows the range of rifampicin dosing.

Follow-up
For the first 8 weeks, patients attended the treatment centre daily for direct observation of doses ingested. Thereafter, patients either attended 6 days a week (Kathmandu), or given a week or a month’s supply of the drugs to be taken under the supervision of a designated family or community member known as the Domiciliary Treatment Monitor (DTM) (Santa Cruz and Mbarara). The type of supervision (C for treatment centre, D for DTM, T for unsupervised and N for not taken) was recorded on the Treatment Card for the first 16 weeks.

In depth interviews Patients were interviewed regarding symptoms and signs, and serum ALT examinations estimations were carried out, at 2, 4, 8, 12 and 16 weeks after starting treatment. In Mbarara full blood counts were also done at these visits. Patients could also attend at any time if they experienced side effects. At each centre a A doctor, independent of the trial and blinded to the regimen, was appointed to interview patients who reported severe symptoms or adverse reactions, to assess their severity and relationship to the drugs causality.
.
Sputum microscopy and culture for M.tuberculosis was done at screening, enrolment pretreatment and at 8 weeks, using on Löwenstein-Jensen medium. In Mbarara MGIT liquid medium was also used to culture the organism. The results on solid media only are reported. On completion of the initial 8-weeks, patients started the continuation phase, irrespective of the bacteriological result at 2 months. Drug susceptibility tests to isoniazid and rifampicin were carried out either by standard phenotypic tests (Kathmandu and Santa Cruz) or the GenoType MTBDRplus test17 (Mbarara). 

Data Management
[bookmark: _Ref52255658][bookmark: _Ref52247971]Data were collected on case report forms at the trial sites. From Kathmandu and Santa Cruz the forms were sent to St. George’s, University of London where they were checked for missing and atypical results. data and necessary verification made with the sites. Once missing data these issues had been addressed, the forms were sent to Epicentre, Mbarara where double data entry and data validation was carried out using Voozanoo (Epiconcept, Paris, France) software version 3.4.2.

Site monitoring
The sites were regularly monitored by the Trial Manager as well as local monitors.

[bookmark: _Ref52255818][bookmark: _Ref52255586][bookmark: _Ref52255583]Outcome Measures
Primary outcome: 
Occurrence of any Division of AIDS (DAIDS)1 grade 3 or 4 adverse event (AE), and/or SAE2, during the first 16 weeks of chemotherapy.
Secondary outcomes
1. Culture conversion at the end of 8 weeks of chemotherapy.
2. Treatment modification as a result of a SAE and/or grade 3 or more AE. 
3. Any increase in ALT level at any time during treatment.
4. Number of observed doses of chemotherapy ingested.

Statistical methods

Sample Size
The decision to enrol 300 patients was based on the consideration that 100 patients in each arm would provide 82% power to detect the difference between a grade 3 or 4 adverse event rate of 5% in the control arm and 16% in either of the intervention arms at the two sided 5% significance level.

The decision to enrol a total of 300 patients was a pragmatic one based on the consideration that this would be sufficient to assess whether moving forward to a Phase III trial, with higher doses of rifampicin, could be justified on safety criteria. A study with 100 controls and 200 test cases has 82% power to detect the difference between a major adverse event rate of 5% in controls and 16% in test cases at the two sided 5% significance level.
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Analysis 

The Safety analysis was performed on all patients who received at least one dose of treatment.  Hepatotoxicity, assessed by serious ALT measurements, was graded according to the range of normal levels for each laboratory. Non-hepatic AEs were also recorded and graded by the DAIDS1 system.

All ALT values were logarithm transformed and the highest non-baseline ALT value was used as the outcome. Linear regression was performed with baseline log ALT and rifampicin dose as predictors. Trends for toxicity and culture conversion rates across the regimens with increasing rifampicin dose were analysed using the exact variant of the Wilcoxon Mann -Whitney rank sum test. The results are reported with 95% confidence intervals (CI).

Efficacy was assessed by the rate of sputum culture negativity after 8 weeks of treatment.

Adherence 
Adherence to prescribed doses was ensured by observing the ingestion by the medical staff and DTM.

RESULTS

Patient enrolment
Enrolment began in February, 2011 and ended in May, 2013. Three hundred (300) patients were enrolled (100 per arm) in Bolivia (n=150), Nepal (n=50), and Uganda (n=100). 

Baseline characteristics, and treatment supervision.
Figure 1 shows the populations available for analysis
The Baseline characteristics were similar in the 3 groups (Table 1 2). Two thirds were men, with a The median age of was approximately 30 years and a median weight of approximately 50kg.  Less than 3% of patients were positive for either hepatitis B surface antigen or hepatitis C antibody. The median rifampicin dose was 9.6, 15 and 18.8 mg respectively.

In Kathmandu 76% of all doses ingested were observed at the participating centre by the medical staff, whereas in Mbarara 80% of the supervision was carried out by the DTM. In Santa Cruz 66% of dose ingestion was observed by the medical staff and 30% by the DTM.
 
Safety
Primary outcome analysis
In the intention to treat analysis SAEs were seen in 1.0%(1/100), 3.0%(3/100) and 5.0%(5/100) of the R10, R15 and R20 groups, respectively (trend test p=0.15). 

Figure 1 shows the populations available for analysis. Adverse events, classified as serious, occurred in 3 patients. One patient was diagnosed with carcinoma of the oesophagus (regimen R15) at the end of the 12th week of treatment and was withdrawn from the trial. His culture result at 8 weeks was positive. A second developed jaundice (regimen R15, described below). A third died of septicaemia at 12 weeks after starting treatment (regimen R20). His culture result was negative at the end of 8 weeks of treatment.

Hepatic adverse events AEs were monitored through serial ALT measurements. Of the 1800 scheduled ALT tests, results were available on 1719 occasions. The severity of events were graded according to the modified DAIDS guideline1 and on the normal range for each laboratory.

Table 2 3 shows the ALT results in each grade. The vast majority remained within the normal range for the laboratory and are graded as 0. ALT levels increased as the dose of rifampicin increased, However, most were to grades 1 and 2. There were 7 grade 3 events, 1.0% (1/100), 2.0% (2/100) and 4.0% (4/100), in the R10, R15 and R20 groups, respectively (trend test p=0.15). No grade 3 rises were recorded in patients positive for hepatitis B surface antigen or hepatitis C antibody.

One patient (R15), on 15 mg/kg of receiving 750mg rifampicin daily (R15), developed jaundice after 34 doses with a grade 3 ALT increase (192 IU) in ALTincrease, and a cutaneous hypersensitivity reaction, necessitating change interruption of treatment. When all symptoms and signs had subsided, and ALT levels returned to normal, he was restarted on the standard regimen and completed 6 months treatment. In the remaining 6 cases of grade 3 
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Increases, ALT levels returned to normal at the next visit without treatment interruption. There were no ALT increases to grade 4. 

Table 3 4 shows the frequency of AEs (other than hepatic) reported in all 3 regimens. Mild side effects were reported in all 3 groups. All were treated symptomatically without interruption of treatment
Adverse events, classified as serious, occurred in 2 patients. One patient (R15), diagnosed with carcinoma of the oesophagus after 12 weeks of treatment, was withdrawn from the trial. His culture result at 8 weeks was positive. A second (R20) died of septicaemia at 12 weeks after starting treatment.His culture result was negative at the end of 8 weeks of treatment.
For all other events, none was greater than grade 2 and all were treated symptomatically without treatment interruption.

Efficacy
Sputum culture negativity rates after 8 weeks of treatment was used as assessment of efficacy.
 A small number of Baseline cultures were missing in all 3 arms (Figure 1) and these patients together with those with initial isoniazid resistance, were excluded from the analysis as late screening failures. The 8 week culture result was unavailable in a further 16 patients, either because they were contaminated or were not done because these patients could not provide sputum, leaving 92 (regimen R10), 80 (regimen R15) and 91 (regimen R20) patients for the efficacy analysis.

Culture negativity rates were 75% (69/92) 82.5% (66/80) and 83.1% (76/91)) of the R10, R15 and R20 groups respectively (trend test p=0.16). A logistic regression of culture conversion was performed using dose as a continuous predictor and treatment centre as nominal predictor. The analysis showed a 0.71-fold (29%) decrease in the odds of having a positive result given a 5 mg/kg increase of dose (p=0.09 confidence interval 0.47 to 1.06).

Adherence
In Kathmandu 76% of all doses ingested were observed at the participating centre by the medical staff, whereas in Mbarara 80% of the supervision was carried out by the DTM. In Santa Cruz 66% of dose ingestion was observed by the medical staff and 30% by the DTM.

DISCUSSION

High dose rifampicin is safe in the treatment of smear positive pulmonary tuberculosis in HIV negative adults.  In this trial, rifampicin at doses of 15mg/kg and 20mg/kg daily for the first 16 weeks, in microscopy positive, HIV negative, patients with pulmonary tuberculosis, are not associated with an  showed a increasrising but statistically non-significant trend in toxicity ALT levels which returned to normal without treatment interruption. either hepatic or other. There was a non-significant trend towards a higher percentage of culture conversion in the groups receiving higher doses of rifampicin in this trial, which was not powered to test efficacy. Increasing rifampicin doses also showed a non-significant increasing trend in culture conversion at 8weeks


Although treatment groups were relatively small, these encouraging results suggest that 20mg/kg of rifampicin, daily for 4 months, is a safe enough to be taken forward to larger Phase III trials. In only one patient, receiving rifampicin at 15mg/kg, the occurrence of jaundice and increase of ALT to 192 IU (grade 3) necessitated treatment interruption. It is possible that some of the hepatic adverse events observed in this trial are attributable to the use of isoniazid or pyrazinamide rather than rifampicin. In a trial comparing 2 eight month regimens with the standard 6 month regimen, where rifampicin was given at the standard dose5, of 1355 patients in the trial, 10 (0.7%) experienced hepatic side effects leading to an interruption of treatment of longer than 7 days. Only 4 of the 10 patients were on rifampicin whereas all were on isoniazid, suggesting that some of these hepatic events were more likely to be related to isoniazid. Similar conclusions were made in two other reports18,19. 

Patients infected with hepatitis B and hepatitis C were included in the trial (n=14), and had no recorded increases in ALT value were recorded in this group. However, the numbers are too small to allow any comment on safety.

All but one of the recorded increases in ALT were transient, returning to normal at the next recorded test. Almost identical results are reported in an abstract20.These Similar results are consistent with those reported by the PanACEA MAMS-TB Trial21 in groups of 62 patients 
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each, treated for 12 weeks with rifampicin at up to 35 mg/kg/d. Grade 3, or higher, adverse events were reported in 12% R10, 12% R20, and 14% of the R35 (35 mg/kg/d) group. 

Caution should still be exercised in patients whose liver function tests are compromised for any reason, in those with viral hepatitis infection and in pregnant women. 

Culture negativity rates at 8 weeks showed an increase (albeit non-significant)  were 75% in R10, 82.5% in R15, and 83.1% in R20, (p=0.16 for trend),  an increase in culture negativity with increasing dose, albeit non-significant. However, the trial was not powered to determine an effect on culture conversion, but the confidence interval of the logistic regression doesn’t exclude the possibility of a substantial improvement with increasing dose. 

One limitation of our study was that it was an open label trial without a placebo and patients and staff were aware of the treatment allocations. But since we used microbiological and laboratory (ALT) outcomes, and the clinician responsible for decisions relating to treatment modification, was blinded to study allocation, we feel that bias has been minimised. Another 

limitation is that Secondly, the drugs used were those in use for routine treatment in each country. However, in Kathmandu the drugs are supplied by the Global Drug Fund. In Mbarara and Santa Cruz, drugs were purchased from Lupin which is a supplier recommended by the GDF. This allowed us to carry out the trial as a pragmatic, operational study at a minimum of cost and in a short time-frame. Thirdly, the trial was carried out in HIV negative patients and the tolerability may be different from HIV positive patients. Fourthly, the absence of pharmacokinetic assessments failed to give an indication of blood levels attained with higher doses of rifampicin and whether there were any interracial differences. However, since the patients were from different races, the similar outcomes, in all 3 arms, supports the external validity of the trial. Lastly, methods of treatment administration and DOT differed between centres, although, importantly, this did not result in a difference in losses to follow up or in number of doses taken. 



CONCLUSION
A daily dose of 20mg/kg rifampicin for 4 months appears to be safe and well tolerated. There was a suggestion of higher rates of culture negativity at 2 months in patients receiving increased doses of rifampicin. A larger, phase III trial is needed to investigate whether this translates into the possibility of shorter regimens based on high dose rifampicin. Although treatment groups are relatively small, these encouraging results suggest that 20mg/kg of rifampicin, daily for 4 months, is a safe enough to be taken forward to larger Phase III trials. However, caution should still be exercised in patients whose liver function tests are compromised for any reason, in those with viral hepatitis infection and in pregnant women. 
It is noteworthy that three recently published Phase III clinical trials, using a quinolone, have failed in their objective to shorten treatment20,21,22. This increases the need for Phase III trials to assess whether increasing doses of rifampicin could be used to reduce treatment duration.
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Table 1 Range of rifampicin drug dosages per kg by patient weight
	
	Control regimen
	Study regimen 1
	Study regimen 2

	Weight
	10 mg/kg (FDC)
	15 mg/kg (add 2 rifampicin capsules)
	20 mg/kg (add 3* or 4 rifampicin capsules)

	35-39
	7.7
	8.6
	15.4
	17.1
	19.2
	21.4*

	40-54
	8.3
	11.3
	14.0
	18.8
	16.7
	22.5*

	55-69
	8.7
	10.9
	13.0
	16.4
	17.4
	21.8

	70+
	
	10.7
	
	15.0
	
	20.0




Table 2: Baseline Characteristics

	 
	 
	Regimen

	 
	 
	R10 (n = 100)
	R15 (n = 100)
	R20  (n = 100)

	Gender
	Male
	66
	69
	70

	Age (Years)
	Median
	28.5
	27.5
	30

	 
	Range
	18 - 67
	16 - 67
	19 - 66

	Body Weight (Kg)
	Median
	50.7
	53
	51.55

	 
	Range
	35 - 87
	39 - 79
	38 - 81

	Baseline ALT (IU/L)
	Median
	17.1
	19.1
	17

	 
	Range
	4 - 160
	5 - 133
	5 - 110

	Haemoglobin (g/L)
	Median
	11.65
	12.1
	11.8

	 
	Range
	6 - 15.0
	8 - 18.1
	8.3 - 15.9

	*Creatinine Clearance
	Median
	79.16
	78.64
	81.1

	 
	Range
	40.75 - 149.23
	35.24 - 233.80
	40.1 - 250. 5

	Hepatitis B
	Positive
	1
	1
	2

	Hepatitis C
	Positive
	2
	2
	3

	Hepatitis B & C 
	Positive
	1
	2
	0

	Daily rifampicin dose
	Median
	9.6
	15.0
	18.8

	
	Range
	7.7 – 11.8
	12.5 – 18.3
	14.4 – 25.5


 
Regimens: R10: 2EHRZ/4HR, R15: 2EHR15Z/2HR15/2HR, R20: 2EHR20Z/2HR20/2HR.
ALT: Alanine transferase, IU: international units
*Creatinine clearance calculated as: ((140-age) x weight x 1.23 (x0.85 if female))/serum Creatinine[micromol/l])


Table 3: Grading of ALT value recorded at any time during the trial, by study regimen.

	 
	Alanine transferase (ALT ) units
	 

	Grade
	R10
n=600
No.      %
	R15
n=600
No.     %
	R20
n=600
No.      %
	Total
n=1800
No.     %   

	0
	553     92
	501       84
	518      86
	1572     87

	1
	29       5
	51         9
	42         7
	122        7

	2
	  2       0.3
	8         1.3
	8         1.3
	18         1

	3
	1        0
	2         0.3
	4        0.6
	7        0.4

	4
	0        0  
	0         0
	0          0   
	0           0

	Results not available
	15     2.5
	38      6.3
	28        5
	81         5




Regimens: R10: 2EHRZ/4HR, R15: 2EHR15Z/2HR15/2HR, R20: 2EHR20Z/2HR20/2HR.


ALT levels based on DAIDS grading1

	Grade 0
	Grade 1
	Grade 2
	Grade 3
	Grade 4

	Laboratory range
	1.25 – 3.0 x ULN
	>3.0 – 5.0 x ULN
	>5.0 – 10.0 x ULN
	>10.0 x ULN



ULN: upper limit of normal
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Table 4: Number of adverse events, other than hepatic, occurring throughout the trial. 

TOXICITY
R10 (n=100)
R15 (n=100)
R20 (n=100)
Haematological
 0
0 
1
Gastrointestinal
6
3
2
Cutaneous
2
6
3
Arthralgia
8
 5
4
Other
4
8
5
TOTAL
20
22
13
 

Regimens: R10: 2EHRZ/4HR, R15: 2EHR15Z/2HR15/2HR, R20: 2EHR20Z/2HR20/2HR.








2

Figure 1: Consort diagram
Assessed for eligibility (1657)


Excluded  (1357)
  Sputum direct smear negative (598)
  Declined consent (266)
  Patient not in registered zone (245)
  Previous treatment (63)
  Less than18 years old (61)
  Extra-pulmonary TB (49) 
  Diabetic (27)
  HIV positive (12)
  Miscellaneous (36)        
   






Randomized (300)



            (100) Allocated to R20


 control regimen (n=100)        
            (100) Allocated to R15 
      (100 ) Allocated to R10 
   


4 Baseline cult. negative.
2 Baseline cult. missing.
1  Initial Drug Resistant
2 missing 8 week cultures
Efficacy Population (91)


Toxicity Population (100)


5 Baseline cult. negative.
4 Baseline cult. contamintd
1 MOTT
2 Initial Drug Resistance
6 missing 8 week cultures
2 contamintd 8 week culture 
Efficacy Population (80)


Toxicity Population (100)



2 Baseline cult. missing.
1 Baseline cult. contaminated
1 Initial Drug Resistance
4 missing 8 week cultures
Efficacy Population (92)
Toxicity Population (100)







