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Introduction/Background

Swaziland has the highest HIV prevalence in the world1 with 31% among 18-49 year olds and 2.4% incidence2. For this reason, the burden of TB is also particularly high (estimated incidence: 733 cases per 100,000 and prevalence: 605 cases per 100,000, source WHO3). The prevalence of HIV among TB patients is 86%4. A survey among TB patients in Swaziland in 2009/2010, revealed a prevalence of 7.7% of MDR among new cases of TB, and 33.8% among previously treated cases5. In general in high HIV prevalence settings the drug resistance prevalence is very high. A study in Mozambique among HIV positive patients showed a prevalence of drug resistance of 13% among new TB patients and 26.3% among previously treated cases with a prevalence of MDR TB of 5.8% vs. 15.8% respectively6. Also South Africa experiences a high prevalence of MDR TB (1.8% among new cases and 6.7% among previously treated cases7) and this highlights the importance of effective treatment. 
The current treatment for MDR-TB remains complex and challenging and understanding risk factors for poor treatment outcomes among MDR-TB patients is necessary to strengthen TB treatment programs8.
No study has been conducted on MDR-TB outcomes among patients on the national DR-TB treatment protocol in Swaziland. This study will help demonstrate the outcomes of holistic comprehensive MDR-TB treatment in Swaziland and will highlight areas of success or failure by describing the operational model. The study will identify risk factors associated with good and bad outcomes and contribute to operational decision making. In Matsapha and Mankayane MSF treated patients with the 20 months regimen from 2011 to 2013, however since Jan 2014, MSF started treatment with the 9-12 months regimen. This study will allow a comparison between current national standard of care and other treatment regimens studies such as the 9-12 months regimen in the future.
Objectives

Primary:

· To describe outcomes of all patients started on the national MDR-TB treatment protocol in Matsapha & Mankayane by the MSF Manzini Project, Swaziland since its inception in 2011.

Secondary: 

· To identify any difference in outcomes between HIV-co-infected and non-co-infected MDR-TB patients.

· To identify risk factors associated with poor outcomes (loss to follow up, treatment failure and death).

· To evaluate time to culture conversion.

· To evaluate time to poor outcomes (loss to follow up, treatment failure and death).
Study methodology

This is a retrospective observational cohort study in two sites. The sites are the Matsapha Comprehensive Health Care Center and Mankayane Hospital TB Unit. Matsapha Health Care Center is a primary health center offering general out-patient department care, ante-natal, HIV and TB care and Mankayane hospital is the third largest TB hospital in the country where MSF is supporting the MoH on the integration and decentralization of MDR TB care in their ongoing HIV and TB care. Mankayane is a government hospital that provides all services and includes a TB ward. All access to diagnosis and treatment is for free in both health units.
Study procedure

Patients have been enrolled since January 2011. They are TB suspects cases been identified in Matsapha clinic and Mankayane hospital through systematical cough screening to all patients visiting the health facilities regardless of reasons for visits. WHO standards TB screening tool is been used. One sputum sample is been collected per patient for diagnostic. GenXpert is performed and all cases found MTB +ve and Rif +ve are started on treatment. If the patient is positive for GeneXpert MTB or negative GeneXpert MTB but clinically suspected for TB, a second sample will be collected under supervision of the cough officer for sputum and sent to NRL for DST.

Also patients that fall in the following categories are also targeted for DST:

· Delayed or non-conversion at 2-3 months (Cat I)
· Patients failing to convert or failing at any stage of treatment

· All re-treatment cases and all HIV positive TB patients  

· Household or close contacts of confirmed MDR-TB patients. 
· Cat I failure

· Cat II failure (with strict DOT) 

· Prisoners, health workers, miners and ex-miners

Patients with GeneXpert MTB and Rif +ve or culture positive for MDR-TB and enrolled between January 2011 and December 2013 will be included in this analysis
. Exclusion criteria: patients with confirmed XDR, Mono resistance, poli-resistance, pre-XDR and transferred from other facilities at any point after initiation of treatment.
All patients receiving treatment for DR-TB receive directly observed treatment (DOT) by treatment supporters.  All patients also receive psychosocial support, food package and transport money (the last two if needed). MSF provides incentives to treatment supporters as well. Socioeconomic interventions are evaluated case by case to provide only for those most in need. They include health care free of charge and food parcels for DR-TB patients and their dependents.

HIV co-infected DR-TB patients should be initiated on ART as soon as second-line TB drugs are tolerated irrespective of CD4 cell count. This could be as soon as one week in asymptomatic patients. The optimal timing for the introduction of ART in patients receiving MDR-TB treatment should be based on proper evaluation by the Medical Officer.

The treatment is divided into 2 Phases:
· The intensive phase: at least 8 months using 5 drugs, which includes an injectable agent (daily injection)? The recommended duration of administration of the injectable agent, or the intensive phase, should be guided by culture conversion. The injectable agent should be continued for at least eight (8) months AND at least four (4) months after the patient first becomes and remains culture-negative.

· The continuation Phase:  at least 12 months without the injectable agent.

The patients are initiated on treatment by the Doctors and following the Swaziland DR-TB Guideline:


Kanamycin can be substituted with Amikacin, while Cycloserine can be used when Terizidone is not available.

All DR-TB patients after initiating the treatment will be seen by the Doctors weekly or each 2 weeks if presenting complicated conditions, otherwise stable patients will be seen by a Doctor monthly after the initial two visits with 2 weekly intervals.  

Treatment outcome definitions for DR-TB treatment

The treatment outcome definitions for MDR-TB patients are based on the use of laboratory smear 
and mycobacterial culture as monitoring tools. All patients should be assigned the first outcome they experience for the treatment being evaluated for recording and reporting purposes. The outcome definitions are as follows:
· Cured: A DR-TB patients who completed the course of DR-TB treatment according to the national guideline without evidence of failure AND three or more consecutive cultures taken at least 30 days apart are negative after the intensive phase.

· Treatment Completed: A DR-TB patients who completed the course of DR-TB treatment according to the national guideline without evidence of failure BUT no record that three or more consecutive cultures taken at least 30 days apart are negative after the intensive phase

· Died: A DR-TB patient who dies for any reason during the course of MDR-TB treatment.

· Treatment failure: A DR-TB patient whose treatment is terminated or needs a permanent regimen change of  greater than or equal to 2 anti-TB drugs because of any of the following:

· lack of conversion in the continuation phase, or

· bacteriological reversion* in the continuation phase after conversion** to negative, or

· evidence of additional acquired resistance, or

· adverse drug reactions

· Lost to follow up: A DR-TB patient whose treatment was interrupted for two or more consecutive months for any reason.

· Not evaluated: Patient with RR or MDR-TB for whom no treatment outcome is assigned.

*reversion = two positive cultures taken at least 30 days apart
**conversion = two negative cultures taken at least 30 days apart

· Patients who are cured or completed treatment will be followed every 6 months during 2 years with Chest X ray and sputum culture.

· Patients will be declared treatment failure only after consulting the DR clinical committee. Meaning that all specific and complicated cases will have to be discussed in DR-TB committee where major decision will be taken. 

Data Management

Data is collected at baseline and at each visit and entered into the MSF MDR TB database (Koch’6). Data that is not already available in the Koch’6 database will be obtained from patient files and entered into Koch’6. 
Data will then be cleaned and de-identified. The de-identified data will be imported from the Koch’6 database into Stata Release 12.1 for statistical analysis.
Adverse event reporting

The following definitions will be used for adverse events and reactions: 

· Adverse event (AE): any medical occurrence in a subject to whom a medical product has been administered including occurrences which are not necessarily caused by or related to that product. An AE can therefore be any unfavorable and unintended sign (including an abnormal laboratory finding), symptom, or disease temporally associated with the use of a medicinal (investigational) agent, whether or not related to the medicinal (investigational) agent. 

· Adverse reaction (AR): any unintended response to a medical product which is related to any dose administered to the subject. 

· Serious Adverse Event (SAE) and Serious Adverse Reaction (SAR): any event or reaction that results in death, is life-threatening, requires hospitalization or prolongation of existing hospitalization or results in persistent or significant disability or incapacity. 

The decision to postpone, modify or to interrupt/discontinue the regimen is left at the discretion of the clinical team following the patient in discussion with health/TB advisors. According to expected toxicities suggestions for alternative management is provided based on the current evidence and recommendations from the WHO “Guidelines for the programmatic management of drug-resistant tuberculosis. Emergency update 2008”. Any alteration in the scheduled regimen is thoroughly registered and justified in the patients’ file and database.
Statistical analysis

Statistical analysis will be done in Stata 11.0 statistical package. 
During the analysis, patients lost to follow up or not evaluated will be included and censored at the last visit. 
The following statistical analyses will be done: 

1. Patients’ demographic characteristics: Gender, age, educational level, employment status, history of MDR-TB contact, year of diagnosis. 

2. Patients clinical characteristics: HIV status, previous category II TB treatment with or without Streptomycin vs previous category I TB treatment only vs no previous DS-TB treatment, pulmonary vs extra pulmonary MDR-TB, GeneXpert done or not, time between submission of first sample and receiving first DST/LPA/TLA results, confirmatory GeneXpert ± DST/LPA/TLA results vs no confirmation of MDR, month of first culture conversion, type of quinolone, pre-existing chronic respiratory disease other than TB, pre-existing co-morbidities (diabetes mellitus, chronic hepatic disease including hepatitis B or C, chronic renal disease, epilepsy, psychiatric disease, thyroid disease, malignancy), side effects, dose adjustment of any drug, poor adherence (as measured by pill count, treatment supporter report, missed visit/ default/ treatment interruption but not loss to follow up), baseline hemoglobin and baseline BMI, transferred in or not, transferred out or not. 
3. Analysis of rates of treatment outcomes overall and by HIV status.
4. Rates of sputum conversion and survival analysis for time to culture conversion. 
5. Survival analysis for mortality and relapse to obtain Kaplan-Meier survival graphs for mortality and time to relapse by HIV status.

6. Univariate analysis to assess risk factors for unfavorable response (loss to follow up, treatment failure and death) and confounding factors will be investigated and adjusted in a multifactorial model (Cox proportional hazards model). Hazards Ratio will be investigated for each risk factor with a 95% confidence interval and a level of significance of 0.05. 
Quality Assurance, monitoring & safety

Quality assurance monitoring of the study management is accomplished through consultations with MSF TB and HIV advisors, site monitoring visits, accidents reports and review of protocol violations. 
Ethical issues

The protocol of this study will be submitted to the Swazi Ethical Review board. No consent has been requested from the patients to participate in this study as this is a retrospective analysis of patients enrolled in the routine program. All the records and information will be anonymised and de-identified prior to analysis.
Finance and resource use

No extra funding is required for this study.

Dissemination of results and publication policy

The results will be shared with Swaziland Research Unit 
and submitted for publication to international medical journals.
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�I have put this dates criteria because I thought we need patients with outcomes. What do you think?


�I copied it from the Matsapha documents, can you check?


�This I am not sure we actually look at.


�This is what I found in the Matsapha SOP but maybe it is not correct. Patricia told me that they are followed up every 3 months. Not sure who to believe…


�I don’t think to have this problem anymore


�Check this please
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