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Principal Investigator: Dr. Sayera Banu (ICDDR,B) 


Project Name: Pulmonary tuberculosis among inmates of the largest prison in Bangladesh: magnitude of problem, multi-drug resistance and transmission


Total Budget : US$136,577              Beginning Date: 
                                Ending Date: 


Despite global efforts to combat tuberculosis (TB), the disease remains a major public health problem worldwide especially in developing countries such as Bangladesh. Key factors in the control of tuberculosis are rapid detection and adequate therapy to arrest further transmission. Unfortunately, the case detection rate is only 34% and the cure rate is 79%, as determined by the National Tuberculsois Control Programme (NTP) in 2002.

Tuberculosis is an emerging problem in penitentiary systems all over the world. The high number of imprisoned persons, extremely overcrowded conditions, inadequate ventilation, and poor general health of inmates facilitate the spread of tuberculosis. The situation becomes worse if the disease is caused by drug-resistant Mycobacterium tuberculosis isolates. In many countries where the incidence of tuberculosis is very high, prisons have been found to play a significant role in the epidemiology of drug-resistant tuberculosis. Risk for the inmates, prison staff and their families is very high, and subsequent diffusion to the general population should be considered. Unfortunately, TB scenario in prisons is not well known in Bangladesh. However, initiative by NTP has recently been taken to implement dierctly observed treatment – short course (DOTS) in prisons of two cities (Dhaka and Chittagong) of Bangladesh. A considerable number of new pulmonary smear positive cases were identified during the last quarter of 2002 and placed on DOTS. Drug resistance pattern of these cases were not known as culture and sensitivity of sputum is not done. 

Prisons are settings in which rates of TB transmission are logically more, and TB rates in prisons are often five to 10 times higher than national rates. Data on the prevalence of TB in prisons in Bangladesh are limited and not reliable. The aim of this project is to determine the prevalence of TB and drug-resistant TB in the largest prison in Bangladesh - Dhaka Central Jail - and to assess the magnitude of transmission of TB within the prison using molecular epidemiological tools. 

Sputum samples and related clinical data of the patients with tuberculosis will be collected from the Dhaka Central Jail. Culture and antibiotic susceptibility testing of M. tuberculosis strains will be performed according to conventional and rapid methods. To have an effective TB control strategy it is very important to know the transmission dynamics of drug resistant M. tuberculosis. Deletion analysis, a novel PCR-based technique to differentiate the members of M. tuberculosis complex will be used. Detection and strain differentiation of clinical isolates will be done using spoligotyping, a well known molecular typing method. A recently developed PCR based typing system using mycobacterial interspersed repetitive units (MIRUs) as markers will be used to type the drug-susceptible as well as the drug-resistant strains of M. tuberculosis. Use of molecular epidemiology will help in determining the incidence of primary and secondary drug resistance and transmission dynamics of TB in prisons in Bangladesh.

The proposed research will help better identification of cases, find out the magnitude of drug resistance, and determine the transmission of the disease in Prisons and thus help NTP in implementing TB control measures in one of the most difficult settings. 
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DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis to be tested:


Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the proposed study. 


1. The prevalence of pulmonary tuberculosis among inmates incarcerated in prisons in Bangladesh is high.

2. The transmission of tuberculosis is high among prison inmates who also run a higher risk of developing active tuberculosis compared to the general population.

3. Multi-drug resistant strains of Mycobacterium tuberculosis are dominant among the prison inmates.

4. Beijing strain of M. tuberculosis, which is naturally associated with resistance to conventional anti-TB drugs, is more common among prison inmates with tuberculosis. 

Specific Aims:


Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will be assessed by specific methods (TYPE WITHIN LIMITS).


1. To determine the prevalence of pulmonary tuberculosis in the largest prison in Bangladesh - the Dhaka Central Jail.

2. To assess the degree of transmission of tuberculosis within the prison using molecular epidemiological tools.

3. To define the extent of antimycobacterial drug resistance using conventional as well as rapid drug susceptibility testing.

4. To investigate the prevalence of the Beijing M. tuberculosis strain among inmates of prisons with tuberculosis.  

Background of the Project including Preliminary Observations 


Describe the relevant background of the proposed study. Discuss the previous related works on the subject by citing specific references. Describe logically how the present hypothesis is supported by the relevant background observations including any preliminary results that may be available. Critically analyze available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the basis of background information. If there is no sufficient information on the subject, indicate the need to develop new knowledge. Also include the significance and rationale of the proposed work by specifically discussing how these accomplishments will bring benefit to human health in relation to biomedical, social, and environmental perspectives. (DO NOT EXCEED 5 PAGES, USE CONTINUATION SHEETS).

                                                                                                                                                                                          

Tuberculosis remains one of the 10 most important causes of premature mortality worldwide (27). Each year, there are more than 6.5 million new cases of tuberculosis and more than 2 million deaths from tuberculosis in the world (3). Emergence of Multidrug-resistant (MDR) Mycobacterium tuberculosis, which is a worldwide phenomenon, threatens to make tuberculosis difficult to treat. MDR TB refers to resistance to two or more first-line antituberculous medications, or to resistance at least to isoniazid and rifampicin. Drug-resistant strains are as contagious as the susceptible tuberculosis bacillus. Cure rates up to 95% can be achieved for drug-susceptible tuberculosis but decrease to 56% or less with isoniazid and rifampicin resistance (16). An accurate account of drug-resistant tuberculosis throughout the world is not available because few countries (both industrialized and developing) have reliable drug-resistance surveillance systems.

TB, a highly communicable disease caused by Mycobacterium tuberculosis, is one of the leading causes of morbidity and mortality in Bangladesh. About 0.5% of population suffers from smear-positive pulmonary tuberculosis, the estimated average incidence of all forms of tuberculosis being twice the incidence of smear-positive pulmonary cases (1). Each year nearly 80,000 deaths occur due to tuberculosis, and 150,000 additional cases are registered throughout Bangladesh (11). Unfortunately, the case detection rate is still much below 50%, while the cure rate is also low at 84%. Failure to control tuberculosis at the national level is due to poor case detection, inadequate chemotherapy, and emergence of MDR strains of M. tuberculosis. Inappropriate combination and dosage of active drugs, poor compliance, and failure to continue the treatment for optimum period of time are the causes of development of acquired or secondary drug resistance. Until now, very little is known about the extent of MDR tuberculosis in Bangladesh. Although sensitivity testing of M. tuberculosis for the different antitubercular drugs from pretreatment sputum specimens is not performed routinely in Bangladesh, it is likely that pre-existance of resistance to one drug causes subsequent resistance to other drugs. The emergence and spread of MDR strains of M. tuberculosis is a major concern for tuberculosis control programmers not only in this country but also elsewhere. Key factors in the control of TB are rapid detection, adequate therapy, and contact tracing to arrest further transmission. Outbreaks of infectious disease often result from exposure to a common source of the etiologic agent (15). 
The pandemic of acquired immunodeficiency syndrome (AIDS) has caused marked increases in TB notifications in some countries. Because almost two thirds of the world’s tuberculosis-infected population is in Asia, the recent increase in HIV infection in Asian communities may result in large increases in HIV-associated TB. 

The link between prisons and disease has existed as long as prisons have been used for punishment. The prisons of the world still have high rates of infection with hepatitis, HIV, mental illness, and tuberculosis. Prison inmates have been found to have higher risk of developing active tuberculosis than the general population and that might be the main reason for the high incidence of tuberculosis observed in prisons (18). TB is a major cause of death in prisons, mainly as a result of overcrowding, poor physical conditions, and lack of adequate treatment. Malnutrition with poor micronutrient status has been documented in TB patients previously (23). Prisons represent a high risk setting for development and transmission of MDR-TB (9). The prevalence of drug resistant tuberculosis in prisons has been high in many countries with high burden of tuberculosis (12, 24, 34). In prisons in some regions of Russia, the prevalence of resistance to any one drug among new cases was 35%-44% (39) and the prevalence of multidrug resistance (MDR: i.e., resistance to at least rifampicin and isoniazid) among new cases varied from 15% to 34% (39), and it was 55% among previously treated cases (36). Association between malnutrition and early death (death within the first 4 weeks of treatment) among the TB patients has been observed elsewhere (40). Information on the prevalence of tuberculosis and the extent of drug resistance on rapid transmission of tuberculosis in prisons of Bangladesh is not known. However, from the medical records of the hospital attached to a large urban prison, the Dhaka Central Jail, it appears that 0.7% of the prison population suffers from smear-positive pulmonary TB (Dr. Md. Moinuddin, Physician, Dhaka Central Jail Hospital, personal communication). The NTP estimates this figure to be around 1% in jails of Dhaka and Chittagong (Dr. Md. Khurshid A. Hyder, NTP, personal communication). These are estimates of only the open cases of TB. The actual number is believed to be more as the above figure represents only the patients sick enough to be hospitalized. The extent of MDR-TB and its transmission is not available as culture and sensitivity of sputum is not done. A substantial number of cases are actually ‘treatment failures’ and are referred to other TB hospitals for treatment.      

Bangladesh adopted Directly Observed Therapy short course (DOTS) strategy recommended by the WHO in 1993. By the year 2001, the cure rate (84%) almost achieved the target of 85% but the detection rate remains dismally low at 34% (20). The NTP strategic plan for the period 2001-2005 envisages strengthening of overall management, expanding DOTS through involvement of hospitals, private practitioners and other institutions. Ways to increase access to DOTS have been identified. Initiative has been taken to provide DOTS service at special and hard-to-reach areas like prisons, armed forces and police, academic institutions, corporate hospitals and work places. As an initial step, NTP implemented DOTS in prisons of two big cities of the country including the Dhaka Central Jail in the last quarter of 2002.  

Mycobacterial strain typing by means of molecular methods has become an important instrument for tuberculosis surveillance, control, and prevention (37) and has proven to be extremely useful in outbreak investigations. It is of great potential value for epidemiological studies of tuberculosis. It has been found that there are particular virulent strains expanding aggressively in the community or in any closed places like hospitals and prisons. Strains of M. tuberculosis belonging to the Beijing family have been found to be associated with drug resistance and with outbreaks of MDR TB in many Asian countries (38). Most of the members of Beijing family are resistant to all first- and second-line drugs used in the treatment of TB. It is, therefore, very important to detect these cases rapidly. Spoligotyping, a well known molecular typing method provides an important tool that can be used to assist in the rapid detection and containment of such incidents. In a preliminary study involving 48 patients with TB in a TB hospital in Dhaka, 15 (31%) patients were found to be infected with Beijing family strains (5). This is indicative of an alarming situation and calls for further studies to confirm the results. In this study, spoligoytping, mycobacterial interspersed repetitive unit-variable number tandem repeat  (MIRU-VNTR) typing and deletion analysis will be used to genotype the isolates from the TB patients.  

The prevalence of pulmonary TB, MDR cases, Beijing strains and transmission in the prison will be investigated in this study and the results will be compared with the results obtained from the ongoing studies and data from the National Tuberculosis Control Programme of Bangladesh. 


Research Design and Methods

Describe in detail the methods and procedures that will be used to accomplish the objectives and specific aims of the project. Discuss the alternative methods that are available and justify the use of the method proposed in the study. Justify the scientific validity of the methodological approach (biomedical, social, or environmental) as an investigation tool to achieve the specific aims. Discuss the limitations and difficulties of the proposed procedures and sufficiently justify the use of them. Discuss the ethical issues related to biomedical and social research for employing special procedures, such as invasive procedures in sick children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual privacy. Point out safety procedures to be observed for protection of individuals during any situations or materials that may be injurious to human health. The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of the project. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS). 


Sample collection logistics:

Sputum samples and related clinical data of patients with pulmonary tuberculosis will be collected from the Central Jail in Dhaka. The Dhaka Central Jail is home to about 12,000 inmates at any time. Every day about 5-6 sputum samples from suspected TB cases are collected for acid-fast bacilli (AFB) microscopy and 2-3 positive cases are detected per week. Therefore, 4-12 AFB-positive pulmonary TB cases are diagnosed per month. These are the cases that come to the outdoor service of the prison hospital seeking treatment. The actual number is expected to be higher. Inmates who have been incarcerated in the prison for at least 3 months will be interviewed. The incubation period of tuberculosis varies from few months to few years (28). About 20 to 30 inmates per day will be asked about the signs and symptoms of TB. This will be done by doctors of the Jail Hospital as well as a medical officer from the project. A person will be suspected to have pulmonary TB if there is cough for more than three weeks with or without hemoptysis, history of fever for more than two weeks and / or cachexia. A log for the details of the inmates will be maintained in a computer. The log will include name, father’s name and identification number given by the prison authorities. When ever an inmate reports to the hospital with signs and symptoms suggestive of TB, his/her name and other particulars will first be checked in the computer. This will prevent chances of re-studying the same subjects. A series of three early morning sputum samples on three consecutive days will be collected from each subject. Diagnosis of pulmonary TB will be based upon the demonstration of AFB in at least two out of three sputum samples subjected to Ziehl-Neelson staining under light microscopy at the collection site in the hospital. The hospital has trained laboratory technicians and the logistics for AFB detection. Inmates with strong suspicion of pulmonary TB on clinical grounds but who are sputum smear-negative will also be enrolled in the study and their sputum samples will be collected for PCR. Radiology will also be used for these inmates in the diagnosis of pulmonary TB as and when required. Radiology facilities are not available at the Jail Hospital. Patients are, instead, sent to Dhaka Medical College Hospital for X-ray examination if required. Treatment as per the National TB Control guidelines will be provided from the Central Jail hospital. AFB-positive sputum samples will be transported immediately to ICDDR,B TB laboratory immediately in a ice box carrier by the field attendant for culture and other tests. A questionnaire seeking relevant information from each case will be filled up by the interviewing doctor (attached).

Sputum examination including AFB, culture and PCR will also be done on randomly selected inmates who are free of signs and symptoms of pulmonary TB. This is in view of the fact that pulmonary TB can occur in asymptomatic persons too (17, 31). Three sputum samples on three consecutive mornings will be collected from the asymtomatic cases.

Asymptomatic subjects will be selected after they are found to be asymptomatic by the interview and physical examination done at the Prison Hospital premises by the prison hospital and study physicians. A random number table will be used to select the required number of asymptomatics, using the unique identification number given by the prison authority. The identification numbers of all prospective subjects (those who have stayed in the prison for at least 3 months) will be entered first in a personal computer. 

Culture and susceptibility testing:

Culture and antibiotic susceptibility testing of M. tuberculosis strains will be performed according to conventional and rapid methods (8, 32). All specimens will be decontaminated and digested with NaOH and NALC according to standard method. As a conventional method for determining antimicrobial resistance, the method of proportion will be performed. In the method of proportion, a standardized suspension of the test organism is inoculated onto agar containing an antimicrobial agent and also onto a control agar plate without any antimicrobial agent. The number of colonies on drug containing medium is compared with the number of colonies growing on drug-free medium. Strains are generally considered resistant to a particular concentration of drug when 1% or more colonies grow on the drug-containing medium when compared to the drug-free medium. Results are reported in 3 to 4 weeks from the start of the test.

Rapid detection of MDR-TB directly from sputum specimen with mycobacterial growth indicator tube (MGIT):

A 0.5 ml aliquot of concentrated sputum specimen will be inoculated directly to a MGIT growth control and antibiotic containing MGITs without further adjustment of the inoculum. All cultures will be incubated at 37(C and will be examined daily with a 365 nm UV light. Positive flourescence, indicating growth and manifested by a bright orange colour on the bottom of the tube, will be detected by comparing the growth control and the tube containing antibiotic to the positive control and to the negative control. MGITs observed to fluoresce will be examined on the day of detection by acid fast smear. Any growth of M. tuberculosis in the MGIT with antibiotics will be interpreted as resistance to the drug.

Spoligotyping: 

Detection and strain differentiation of clinical isolates by spoligotyping will be done according to the method described by Kamerbeek et al. (22). Genomic mycobacterial  DNA purified from cultured cells and as well as from clinical material will be used for spoligotyping. Biotin labelled oligonucleotides DRa and DRb will be used as primers to amplify the whole DR region by PCR. Approximately 10 ng of purified DNA will be used as a target for spoligotyping. Fifty microlitres of the following reaction mixture will be used for the PCR: Tth buffer (5 mM TrisHCl, 5 mM KCl, 0.7 mM MgCl2, pH 9.0), each deoxynucleoside triphosphate at 200 mM, 20 pmol each of forward and reverse primers DR, 10 ng of DNA, and 0.5 U of Tth polymerase (HT Biotechnology Ltd., Cambridge, United Kingdom). The mixture will be heated for 3 min at 96(C and subjected to 20 cycles of 1 min at 96(C, 1 min at 55(C, and 30 s at 72(C. The amplified product will be hybridized to a set of 43 immobilized oligonucleotides, each corresponding to one of the unique spacer DNA sequences within the DR locus. These oligonucleotides are covalently bound to a membrane. For hybridization, 20 (l of the amplified PCR product will be diluted in 150 (l of 2( SSPE-0.1% SDS and heat denatured. The diluted samples (130 (l) will be pipetted into the parallel channels in such a way that the channels of the miniblotter apparatus will be perpendicular to the rows of oligonucleotides deposited previously. Hybridization will be done for 60 min at 60(C. After hybridization, the membrane will be washed twice in 250 ml of 2( SSPE-0.5% SDS for 10 min each time at 60(C and then will be incubated in 1:4000-diluted streptavidin-peroxidase conjugate (Boehringer) for 45 to 60 min at 42(C. The membrane will be washed twice, for 10 min each time, in 250 ml of 2( SSPE-0.5% SDS at 42(C and rinsed with 250 ml of 2( SSPE for 5 min at room temperature. Detection of hybridizing DNA will be done by chemiluminescent ECL (Amersham) detection system, followed by exposure to X-ray film (Hyperfilm ECL: Amersham) in accordance with the instructions of the manufacturer. For repeated use of membranes, the membranes will be stripped by washing two times for 30 min, in 1% SDS at 80(C, and then will be incubated for 15 min in 20 mM EDTA (pH 8) at room temparature. Membranes will be sealed in plastic and stored at 4(C until further use. Mycobacterial strains will be differentiated by their different hybridization patterns or spoligotypes. 

PCR and MIRU analysis: 

        
PCRs will be carried out by using the PCR reagent system (Gibco-BRL). Five microlitres from five-fold diluted DNA solutions will be added to a final volume of 50 l containing 0.2 l of DNA polymerase (1 U), 0.2 mM each dATP, dCTP, dGTP and dTTP, 5 l of PCR buffer, 0.4 M (2 M for locus 7) primers and 1-3.5 mM MgCl2. The primers and MgCl2 concentrations will be used as is described by Mazars et al. (26). The PCR fragments will be analyzed by agarose gel electrophoresis by using 1.5% agarose. The sizes of the amplicons will be estimated by comparison with 50 and 100-bp ladders. The MIRU copy number per locus will be calculated according to the conventions described by Supply et al. (35).

Deletion analysis:

Recently, a novel PCR-based technique to differentiate the members of M. tuberculosis complex has been developed in Dr. Stewart Cole’s laboratory at the Institute Pasteur, Paris, using these variable regions. This technique will be used to identify M. tuberculosis. Suitable oligonucleotides will be used to amplify the two variable regions (RD9 and RD1). Oligonucleotides internal to these regions, as well as oligonucleotides flanking these regions which will act as the internal control will be used.  DNA will be extracted from the clinical isolates for PCR amplification. RD-PCR analysis will be done using the methods described by Brosch et al. (7). RD-PCR analysis. Sequences inside or flanking RD and RvD regions are obtained from the web sites http://genolist.pasteur.fr/TubercuList/ and http://www.sanger.ac.uk/Projects/M_bovis/. Primers are designed by using the Primer3 web site http://www-genome.wi.mit.edu/cgi-bin/primer3-www.cgi that would amplify ~500 bp fragments. A detailed list of all primer sequences those will be used in this study is available at the website http://www.pnas.org/cgi/data/052548299/DC1/1. Polymerase chain reactions containing per reaction 1.25 (l of 10 ( PCR buffer (600 mM Tris HCL pH 8.8, 20 mM MgCl2, 170 mM (NH4)2SO4, 100 mM (-mercaptoethanol), 1.25 (l 20 mM nucleotide mix, 50 nM of each primer, 1-10 ng of template DNA, 10% DMSO, 0.2 units Taq polymerase (Gibco-BRL) and sterile distilled water to 12.5 (l will be performed on a PTC-100 amplifier (MJ Inc.) with an initial denaturation step of 90 seconds at 95(C, followed by 35 cycles of 30 seconds at 95(C, 1 min at 58(C, and 4 min at 72(C. The amplified products will be analyzed by gel electrophoresis. The presence of RD9 region will confirm that the strain tested is M. tuberculosis.   

Sample size estimation:

There is no authentic data on the prevalence of MDR-TB in Bangladesh. However, small-scale studies suggest that the prevalence of MDR-TB would be about 5-8%. Studies from highly TB prevalent countries in Russia, Tanzania, Malawi that used active screening found TB rates in prisons 10 times or more higher than national rates (2) and the rate of MDR-TB varied from 20-50% (13, 36). Data on prevalence of TB in prisons in Asia are limited. However, a survey done in Thai prisons revealed that TB prevalence among prisoners was almost 20 times higher than the national average (29). Data on the prevalence of MDR-TB in prisons in Bangladesh are not at all known. We assume that the prevalence of MDR-TB in prisons is 3-4 times higher than that in general population. We estimate that about 240 sputum samples from patients with smear-positive TB will be required with expected prevalence of MDR-TB of 20%, desired precision 5% and confidence level 95%. Based on current data on TB in prisons, the study will take 2 years to complete. However, the estimated sample size may be further reviewed upon obtaining preliminary results of the initial 6 months of the study.

A total of 120 asymptomatic inmates will be studied to cover with 80% confidence level an expected TB frequency of 10% and the worst acceptable frequency of 6.5% in the prison population of about 12,000. This is required to have an idea about the prevalence of pulmonary TB among inmates who are free of signs and symptoms of the disease. The asymptomatic cases will be selected randomly.

Application of molecular epidemiology in transmission of tuberculosis:

The use of DNA fingerprinting to identify pathways of the transmission of TB within a community or in closed institutions is based on the premise that epidemiologically unrelated patients develop TB as a result of reactivation of latent infection. The acquisition of the infection will likely have occurred at a point remote in time and, often, in geographical location. For these reasons, isolates of M. tuberculosis isolated from epidemiologically unrelated patients in a community have unique fingerprints. On the other hand, among epidemiologically linked patients, TB that develops in one individual as a consequence of infection acquired from another yields isolates having the same pattern (19). 

The great majority (about 90%) of infected persons do not develop clinically significant tuberculosis during their lifetime. These persons have tuberculous infection but they do not have the disease tuberculosis. In the remaining 10%, the disease tuberculosis does occur, and in about half of these persons, or 5% of the total, progression to disease occurs during the first few years after exposure which is called recent infection. In the other 5%, there is a long interval, often several decades, between the occurrence of infection and the onset of disease; this is called reactivation of latent tuberculous infection (14). 

There is broad variability in the genotypes of M. tuberculosis isolates from patients with epidemiologically unrelated tuberculosis, whereas the genotypes of isolates from patients who are infected by a common source are identical (10). Therefore, clustered cases of tuberculosis, defined as two or more isolates from different patients with identical fingerprint or genotype, have usually been transmitted recently. In contrast, cases in which the isolates have distinctive genotypes generally represent a reactivation of infection acquired in the distant past (4, 6, 33). 

Clustering, the grouping of patients having tuberculosis caused by organisms having the same DNA fingerprint, is assumed to represent recent transmission of M. tuberculosis with rapid progression to clinical illness. Clustering is used as an indicator of recent infection.  

Although it cannot be determined with certainty that all patients having tuberculosis caused by the same strain of organism have been identified in a population-based study, it can be assumed that one member of the cluster was the source case and the others were secondary cases. Such an assumption provides a conservative estimate of the numbers of patients in whom recent transmission has occurred. 

Clustering analysis: 

M. tuberculosis isolates from patients will be classified as either clustered or unique on the basis of their DNA fingerprinting. As it has already been mentioned that a cluster will be defined as two or more isolates from different patients with identical fingerprint, and, nonclustered patterns will be those with unique pattern. Clustering analysis will give us an indication of the extent of recent transmission in the Dhaka Central Jail, the largest prison in Bangladesh. Relevant clinical and other information like occupation, duration of stay in prison, movement of inmates among prisons, previous living status etc. will be reviewed to investigate possible epidemiological link between clustered cases. Independent risk factors like age, sex, etc. for having a clustered isolate will also be investgated.  

It is very likely that the inmates infected with strains having same fingerprint in a cluster will get infection inside the prison. Due to high variability in the genotypes of M. tuberculosis isolates, epidemiologically unlinked inmates having TB infection before coming to prison  will have unique or distinctive genotypes. Similar type of studies have been conducted in prisons in different countries using the clustering analysis to see transmission inside the prisons (9, 21, 25, 30, 34) 

Flow-chart for different activities  to be performed

Screening for suspected TB cases by interviewing

Clinical examination of suspected cases


Fill up clinical and epidemiological data sheet

 

Sputum collection

AFB microscopy in jail hospital


Transport sputum samples to ICDDRB TB laboratory for further investigations

-culture and sensitivity

-PCR 

-DNA fingerprinting


Treatment initiation by National TB Control Programme

Facilities Available


Describe the availability of physical facilities at the place where the study will be carried out. For clinical and laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities and adequate laboratory support. Point out the laboratory facilities and major equipment that will be required for the study. For field studies, describe the field area including its size, population,  and means of communications. (TYPE WITHIN THE PROVIDED SPACE).  

Although TB is a problem of immense magnitude in Bangladesh, there is a dearth of technical expertise in mycobacteriology and molecular biological support required for determining and analysing various facets of the problem e.g., antibiotic resistance, transmission. Dr. Sayera Banu has been trained on mycobacteriology at the Institut Pasteur, Paris. She has learnt a variety of techniques and strategies of research on the genetics and antimicrobial resistance of M. tuberculosis. Dr. Banu has access to laboratory space at the Pasteur for further practical training as and when required. 

A safety level III TB laboratory has been set up in the Laboratory Sciences Division of ICDDR,B. Sample collection will be done in collaboration with the staff of Dhaka Central Jail and the NIDCH.  
Data Analysis


Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals. Specify what statistical software packages will be used and if the study is blinded,  when the code will be opened. For clinical trials, indicate if interim data analysis will be required to monitor further progress of the study. (TYPE WITHIN THE PROVIDED SPACE).


Data will be entered, cleaned and analyzed by the investigators themselves. SPSS Windows software will be used to analyze data. Analysis of epidemiological data will be performed using the SPSS and STATA  software. Percentage of resistance of an isolate to a drug will be estimated from the formula:

Number of colonies on drug-containing medium  x 100  

Number of colonies on drug-free medium

Parametric and non-parametric tests of significance will be used for analysis, as and when necessary. Categorical variables including the numbers of isolates resistant to one or multiple drugs will be tested by Chi-Square test.
Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are protected and if there is any benefit or risk to each subject of the study.

Tuberculosis is one of the priority areas in health care all over the world. Its importance has increased even more because of the HIV scourge and the emergence of multidrug-resistant TB. The proposed research aims at defining the magnitude and dynamics of transmission of MDR-TB in prison, and ultimately at alleviating the problem in human beings. All patients with TB will receive treatment within the existing health care frame work. Detection of drug resistant M. tuberculosis will help to use the appropriate drugs for MDR-TB cases. The study will only be initiated after it has been approved by the Research Review Committee and the Ethical Review Committee of ICDDR,B. Informed signed consent will be obtained from the patients. The consent form is written in Bangla in a language and format that is easily understood by the study subject of even little or no educational background. The consent form will be read out to the subject if he/she is unable to read. Signed consent or the left thumb impression will be taken on the form from the study subjects prior to enrollment onto the study. Consent will be taken both for participation in the study and for collecting sputum sample. Confidentiality about subjects and their health status will be strictly maintained. Only the investigators and the subjects will be aware of the health status. The study poses no risk to the subjects. If a subject is diagnosed to have MDR-TB, the information will help him in obtaining the correct treatment.   

Use of Animals

Describe in the space provided the type and species of animal that will be used in the study. Justify with reasons the use of particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed procedures.

 Not applicable.
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Dissemination and Use of Findings


Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication is anticipated: working papers, internal (institutional) publication, international publications, international conferences and agencies, workshops etc. Mention if the project is linked to the Government of Bangladesh through a training programme.


The results of the study will define the magnitude of tuberculosis and multidrug-resistant TB in prisons in Bangladesh. The results are expected to clarify the transmission dynamics of TB in these settings using molecular epidemiological tools. These results will help the government of Bangladesh in modifying its strategy for containing the ever-increasing problem of TB and MDR-TB. The study will also catalyze TB research and initiate capacity building in the national institutes. The results will be disseminated through meetings with government and health-related NGO leaders; by presenting at local, regional and international conferences, and by publication in peer-reviewed journals.


Collaborative Arrangements


Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other national or international organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between the applicant or his/her organization and the collaborating organization. (DO NOT EXCEED ONE PAGE)


This is a collaborative study between the International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), National TB Control Program of the Government of Bangladesh, Dhaka Central Jail (Ministry of Home Affairs, GOB), National Institute of Diseases of Chest and Hospital, Dhaka Medical College, and the Genetic and Molecular Microbiology Unit, Pasteur Institute, Paris.


Biography of the Investigators


Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy of this page for each investigator.


1    Name 


: Dr. Sayera Banu

2    Present position

: Assistant Scientist, LSD (Tuberculosis section)

3    Educational  background
: 

       (last degree and diploma & training

          relevant to the present research proposal)

Mymensingh Medical College              M.B.B.S                      1989                Medical Science

University of Dhaka

University of  Tsukuba, Japan                  MS                           1997                Molecular Microbiology

Institut Pasteur, Paris                       Post graduate training       2000               Mycobacteriology

University of Dhaka

        PhD 
             2003
        Microbiology

List of ongoing research protocols  

(start and end dates; and percentage of time)

4.1. As Principal Investigator

	Protocol Number
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	End date
	Percentage of time

	2000--029
	1.4.02
	31.3.04
	        80


4.2.  As Co-Principal Investigator

	Protocol Number
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	End date
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4.3.  As Co-Investigator  


	Protocol Number
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	Ending date
	Percentage of time

	2000-13
	1.6.00
	31.5.03
	20
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	a)   Original scientific papers in peer-review journals                               
	6

	b)   Peer reviewed articles and book chapters                                                               
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	c)   Papers in conference proceedings
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	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	

	d) Working papers
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Detailed Budget for New Proposal


Project Title: Tuberculosis among inmates of prisons in Bangladesh: magnitude of problem, multi-drug resistance, transmission and effect of nutritional status

Name of PI: Dr. Sayera Banu 

Protocol Number:                                             Name of Division: LSD


Funding Source :                     Amount Funded (direct):                       Total: US$136,577            Overhead (%)32

Starting Date:                               Closing Date: 
	Sl. No


	   Account Description
	Salary Support

	US $ Amount Requested

	
	            Personnel
	       Position
	
	Effort%
	Salary
	1st Yr
	 2nd Yr

	
	Dr. Sayera Banu
	Principal investigator 
	
	  50
	NO-B
	   5,481
	   5,755

	
	Dr. Tahmeed Ahmed
	Co-investigator
	
	  10
	NOD
	   1,800
	   1,890

	
	Dr. K. Zaman
	Co-investigator
	
	    5
	NOD
	   1,020
	   1,071

	
	To be named
	Research Officer
	
	100
	GS5/1 CSA
	   3,603
	   3,783

	
	
	Lab Technician
	
	100
	GS3/FT
	   3,276
	   3,440

	
	
	Field Assistant
	
	100
	GS1/1 CSA
	   1,752
	   1,839

	
	
	Medical Officer
	
	100
	NOA/1 CSA
	   6,760
	   7,098

	
	Sub Total
	
	23,692
	24,876

	
	Local Travel
	
	
	  1,000
	  1,000

	
	International Travel
	
	
	  3,500
	  4,000

	
	Sub Total
	
	  4,500
	  5,000

	
	Supplies
	
	13,000
	16,000

	
	Sub Total
	
	13,000
	16,000

	
	Other Contractual Services
	
	

	
	Repair and Maintenance
	     200
	     400

	
	Rent
	     200
	     200

	
	Communications
	     200
	     200

	
	Printing and Publication
	  1,500
	  1,500

	
	Sub Total
	  2,100
	  2,300


	
	Interdepartmental Services
	1st Yr
	2nd Yr

	
	Capital Expenditure
	
	

	
	Gel documentation system
	12,000
	

	
	Sub Total
	12,000
	

	
	Total Direct Cost
	55,292
	48,176

	
	Indirect Cost (32% of direct cost)
	17,693
	15,416

	
	Total Project Cost
	72,985
	63,592


TOTAL Project COST             US$136,577

Budget Justifications


Please provide one page statement justifying the budgeted amount for each major item.  Justify use of man power, major equipment, and laboratory services.


Personnel

Investigators:
Responsible for protocol development, fund procurement, laboratory work, data management and analysis. Role of investigators are described  on page-8.

Research Officer: 
Will do experimental work in the laboratory.

Field Assistant:
Will be required for bringing clinical samples from the prison. He will also assist in experimental work in the lab. 

Medical Officer:
Will take clinical and epidemiological data from the study subjects.

Supplies and materials

Budget for mycobacterial growth indicator tube (MGIT) system is included. Media and other reagents necessary for the study will be purchased. 

Printing and publication

This will include page and reprint charges and charges for photocopying etc. 

Equipment

A gel documentation system will be purchased for the project. 

International travel

This will cover  travel and per diem costs for  travel abroad for dissemination of study results.

Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. (DO NOT EXCEED ONE PAGE FOR EACH INVESTIGATOR)


Portion of the research work of the study will be carried out at Institut Pasteur using their own funds. Some of the reagents required for the study will also be obtained by the collaborating investigator in Pasteur.

 ABSTRACT SUMMARY FOR THE ETHICAL REVIEW COMMITTEE

Tilte of Proposal

Pulmonary tuberculosis among inmates of the largest prison in Bangladesh: magnitude of problem, multi-drug resistance and transmission
Principal Investigator: Dr. Sayera Banu, Laboratory Sciences Division

TB, a highly communicable disease caused by Mycobacterium tuberculosis, is one of the leading causes of morbidity and mortality in Bangladesh. Each year nearly 80,000 deaths occur due to tuberculosis, and 150,000 additional cases are registered throughout Bangladesh.

Tuberculosis is an emerging problem in penitentiary systems all over the world. The high number of imprisoned persons, extremely overcrowded conditions, inadequate ventilation, and poor general health of inmates facilitate the spread of tuberculosis. The situation becomes worse if the disease is caused by drug-resistant Mycobacterium tuberculosis isolates. In many countries where the incidence of tuberculosis is very high, prisons have been found to play a significant role in the epidemiology of drug-resistant tuberculosis. Risk for the inmates, prison staff and their families is very high, and subsequent diffusion to the general population should be considered. Unfortunately, TB scenario in prisons is not well known in Bangladesh.

Prisons are settings in which rates of TB transmission are logically more, and TB rates in prisons are often five to 10 times higher than national rates. Data on the prevalence of TB in prisons in Bangladesh are limited and not reliable. The aim of this project is to determine the prevalence of TB and drug-resistant TB in the largest prison in Bangladesh - Dhaka Central Jail - and to assess the magnitude of transmission of TB within the prison using molecular epidemiological tools. 

Sputum samples and related clinical data of the patients with tuberculosis will be collected from the Dhaka Central Jail. Culture and antibiotic susceptibility testing of M. tuberculosis strains will be performed according to conventional and rapid methods. To have an effective TB control strategy it is very important to know the transmission dynamics of drug resistant M. tuberculosis. Deletion analysis, a novel PCR-based technique to differentiate the members of M. tuberculosis complex will be used. Detection and strain differentiation of clinical isolates will be done using spoligotyping, a well known molecular typing method. A recently developed PCR based typing system using mycobacterial interspersed repetitive units (MIRUs) as markers will be used to type the drug-susceptible as well as the drug-resistant strains of M. tuberculosis. Use of molecular epidemiology will help in determining the incidence of primary and secondary drug resistance and transmission dynamics of TB in prisons in Bangladesh.

Strategies to address ethical issues:

1. Subjects for this study include patients with pulmonary tuberculosis and asymptomatic inmates. TB patients and asymptomatic cases both will be taken from the Dhaka Central Jail.

2.
There is no risk involved in this study. The suspected cases of tuberculosis with sputum smear-negative will have an X-ray for the diagnosis of TB. Risks will rather be minimized by proper diagnosis of TB and MDR-TB. 

3. All patients with TB will receive treatment from the National Tuberculosis Control Program under Directly Observed Therapy short course (DOTS). If a subject is diagnosed to have MDR-TB, appropriate drugs will be given after sensitivity results.

4. All study subjects will have the study explained to them and those who agree to participate in the study will be recruited. Informed signed consent will be taken from the patients, and signature or left thumb impression will be taken on the form prior to enrollment onto the study.

5. Identification of all study participants will remain confidential. Confidentiality about subjects and their health status will be strictly maintained. 

6. The study aims at defining the magnitude and dynamics of transmission of TB in the largest prison in Bangladesh. Knowledge thus acquired will help the government to take appropriate measures to control the transmission of the disease. 

7. The study, will address the human rights of the prison inmates by identifying those who have the disease and helping them in getting access to treatment of the disease.

International Centre for Diarrhoeal Disease, Bangladesh

Voluntary Consent Form for TB Patient

Title of the Research Project: Pulmonary tuberculosis among inmates of the largest prison in Bangladesh: magnitude of problem, multi-drug resistance and transmission 

Principal Investigator: Dr. Sayera Banu


Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and risks involved in the study. Details of all procedures must be provided including their risks, utility, duration, frequencies, and severity. All questions of the subject must be answered to his/her satisfaction, indicating that the participation is purely voluntary. For children, consents must be obtained from their parents or legal guardians. The subject must indicate his/her acceptance of participation by signing or thumb printing on this form. 


(This form will be read and explained clearly in the vernacular to the patient before consent is obtained)

Tuberculosis is a major public health problem in Bangladesh. Each year about 300,000 new cases occur and there are about 80,000 deaths. In the prisons, TB rates are often five to 10 times higher that national rates. 

The international Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B) is conducting a research to see the extent of resistance of anti-TB drugs and it’s transmission in prisons. You are having cough for more than three weeks, you are not feeling very well and sometimes having low grade fever during night time. These are the symptoms of tuberculosis. It should be investigated. You might be suffering from tuberculosis. 

If you allow us to enroll you in our study, the followings will be done:

We will ask you questions related to your illness and perform thorough physical examination at enrollment to the study, and record and use the information for this study. Three sputum samples on three consecutive days will be collected and examined for both microscopy and culture sensitivity. If you are diagnosed as having TB, necessary treatment will be provided free of cost as per National TB Control guidelines.

All information obtained from you will be stored in a secure place, and none other than the investigators of this study and Ethical Review Committee of this Centre would have access to such information. You are free to accept or reject our proposal to enroll in this study, and you would also be able to withdraw your consent at any time without any obligation and jeopardizing your medical care and treatment. 

If you agree to participate in the study, please sign below or give your left thumb impression.  

Signature of the investigator                       Signature of the witness                                      Signature or  thumb 

                                                                                                                                                 impression of the subject

Date:                                                            Date:                                                                    Date:

Contact person: Dr. Sayera Banu 

            Tuberculosis Laboratory 

            Laboratory Sciences Division, ICDDR,B 

International Centre for Diarrhoeal Disease, Bangladesh

Voluntary Consent Form for asymptomatic case

Title of the Research Project: Pulmonary tuberculosis among inmates of the largest prison in Bangladesh: magnitude of problem, multi-drug resistance and transmission

Principal Investigator: Dr. Sayera Banu


Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and risks involved in the study. Details of all procedures must be provided including their risks, utility, duration, frequencies, and severity. All questions of the subject must be answered to his/her satisfaction, indicating that the participation is purely voluntary. For children, consents must be obtained from their parents or legal guardians. The subject must indicate his/her acceptance of participation by signing or thumb printing on this form. 


(This form will be read and explained clearly in the vernacular to the patient before consent is obtained)

Tuberculosis is a major public health problem in Bangladesh. Each year about 300,000 new cases occur and there are about 80,000 deaths. In the prisons, TB rates are often five to 10 times higher that national rates. 

The international Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B) is conducting a research to see the extent of resistance of anti-TB drugs and it’s transmission in prisons. Sometimes TB can occur in asymptomatic persons. We need to study apparently healthy adults who do not have symptoms of tuberculosis, and we request for your permission to include you in our study and help us in our efforts. You might or might not benefit from participation in this study, however, results of this study will improve our knowledge that could benefit the society in future. 

If you allow us to enroll you in our study, the followings will be done:

We will ask you questions related to your illness and perform thorough physical examination at enrollment to the study, and record and use the information for this study. Three sputum samples on three consecutive days will be collected and examined for both microscopy and culture sensitivity. If you are diagnosed as having TB, necessary treatment will be provided free of cost as per National TB Control guidelines.  

All information obtained from you will be stored in a secure place, and none other than the investigators of this study and Ethical Review Committee of this Centre would have access to such information. You are free to accept or reject our proposal to enroll in this study, and you would also be able to withdraw your consent at any time without any obligation and jeopardizing your medical care and treatment.  

If you agree to participate in the study, please sign below or give your left thumb impression.  

Signature of the investigator                       Signature of the witness                                      Signature or  thumb 

                                                                                                                                                 impression of the subject

Date:                                                            Date:                                                                    Date:

Contact person: Dr. Sayera Banu 

            Tuberculosis Laboratory 

                          Laboratory Sciences Division, ICDDR,B

                           Check List


            After completing the protocol, please check that the following selected items have been included.


1.  Face Sheet Included                            

2.  Approval of the Division Director on Face Sheet   


3.  Certification and Signature of  PI on Face Sheet, #9 and #10


4.  Table on Contents


5. Project Summary 


6.  Literature Cited

7. Biography of Investigators

8.  Ethical Assurance


9.  Consent Forms


10.  Detailed Budget 

Response to reviewers' comments

Reviewer A

We would like to thank the reviewer for supporting the proposal.

We have been using PCR amplification using Dna-DNb primers for determining Beijing strain along with spoligotyping at our laboratory. This helps to confirm the results obtained by both PCR and spoligotyping.

DNA samples of both MDR and drug-susceptible M. tuberculosis strains will be retained to further compare the currently used MIRU technique and spoligotyping with other typing methods including IS6110 typing and this will also help comparison with other M. tuberculosis genotypes from other countries.
Reviewer B

We would like to thank the reviewer for supporting the proposal and giving his valuable comments.

Smear microscopy is performed directly from the sputum without treating with NALC-NAOH in the prison hospital. Specimens will be transported to ICDDR,B laboratory immediately in a ice box carrier by the field attendant for culture and other testing.

Both solid medium (L-J medium) and liquid medium (MGIT) will be used for culture and sensitivity testing. Deletion analysis will be used to identify the isolate as the member of the M. tuberculosis complex as soon as there will be growth of the bacteria. DNA will also be prepared for deletion analysis from a single colony of agar medium to confirm the result.

We will be performing both conventional (proportion method) as well as rapid (MGIT) susceptibility testing. This will help to confirm the resistance results obtained in each method. Again once there will be growth in MGIT containing antibiotics, slide will be made from the culture to confirm the growth of mycobacteria. It takes at least eight weeks to get drug susceptibility results by conventional method while results can be obtained within two weeks using rapid MGIT direct susceptibility testing. Early detection of drug resistant M. tuberculosis will help to use the appropriate drugs for MDR-TB cases.   
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