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	Project Summary
Describe in concise terms, the hypothesis, objectives, and the relevant background of the project. Also describe concisely the experimental design and research methods for achieving the objectives. This description will serve as a succinct and precise and accurate description of the proposed research is required. This summary must be understandable and interpretable when removed from the main application. 


	Principal Investigator(s): Dr. Sayera Banu



	Research Protocol Title: Biomarkers for prediction of leprosy reactions: a prospective study on cellular and humoral host responses in Brazil and Bangladesh


	Total Budget US$: 42,194                    Beginning Date: 01/02/07                     Ending Date: 31/12/09     

	Leprosy, caused by Mycobacterium leprae, a close relative of tubercle bacillus, remains a major public health problem worldwide. According to WHO report, more than 690,000 new cases are notified annually. Leprosy is a public health problem in Bangladesh with an estimated caseload of 136,000 (prevalence rate of more than 10 per 10,000) as of 1999. Armauer Hansen discovered the leprosy bacillus in skin biopsies but failed to culture M. leprae. Subsequent efforts enabled large quantities of bacillus to be isolated from armadillo which was used as a surrogate host but falied to grow in synthetic media causing diagnosis of the disease difficult. One of the reasons of this failure might the exceptionally slow growth of the bacillus. So, the diagnosis of leprosy now mainly based on clinical symptoms and sometimes the presence of acid-fast bacilli in skin smear by light microscopy. However, increasingly fewer centres have trained microscopists and, in any case, microscopy lacks specificity being unable to distinguish between the various mycobacteria that are pathogenic for humans. 

Acute type 1 (RR) and type 2 (ENL) reactions are major complications in leprosy, resulting in irreversible nerve damage. In both RR and ENL, enhanced T cell activity to Mycobacterium leprae is observed and M. leprae specific antibodies can be detected. However, tests for prediction and/or early diagnosis of reactions are lacking. Detection of onset of reactions will allow timely treatment, thereby preventing disability. The combination of recently identified M. leprae antigens, only recognized in M. leprae infected individuals and the availability of innovative, sensitive techniques provides an unprecedented opportunity to identify biomarkers for leprosy reactions. These may include identification of cytokines, chemokines, antibody reactivity patterns and RNA gene expression levels.

The study will focus on two cohort leprosy patients (from Bangladesh and Brazil) without reactions at diagnosis, who develop reactions during therapy. We will study patient material obtained at diagnosis before MDT, at time of reaction and after therapy by analyzing:

A. Circulating cytokines in culture supernatants of PBMC (Luminex),

B. RNA expression using multiplex ligation-dependent probe amplification (MLPA),

C. Presence of antibodies in serum directed against M. leprae antigens (microarray),

Results will be analyzed for patterns that can predict leprosy reactions.

The study is a part of an umbrella pilot project developed by the Leiden University Medical Center (LUMC). The project has been funded by the MALta GRAnts for LEProsy Research (MAGRALEPRE-2007). ICDDR,B is one of the partner institutions. This is a multi center study and the field sites include Bangladesh and Brazil. The same number of sample will be tested in both the sites using the same protocol.

Sera and clinical data of 20 adult leprosy patients with reaction and 20 adult leprosy patients without reaction will be collected from the National Leprosy Hospital in Mohakhali, Dhaka. Twenty healthy controls will be enrolled from the relatives of the admitted patients in Dhaka Hospital of ICDDR,B who are not close contacts of any leprosy patient.
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Hypothesis to be Tested:
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Concisely list in order, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


Based on some preliminary data concerning expression and purification of the M. leprae specific recombinant proteins, we hypothesize that sets of potential antigents can be defined that are restricted to M. leprae and these new antigenic targets could serve as the basis for the development of sensitive and specific tests for prediction and/or early diagnosis of leprosy reactions.

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.


We will establish a cohort of leprosy without reaction at intake in order to:

A. Analyze the M. leprae specific cellular responses to M. leprae-unique antigens before and after treatment and at the onset of reactions (both type 1and type 2) with particular emphasis on the definition of (changes in) cytokines/ chemokines produced in reactions.

B. Detect antibodies against M. leprae proteins, PGL-I and lipoarabinomannan (LAM) and analyze serological reactivity profiles using sera from the same blood samples.

C. Ultimately define a biomarker profile for the prediction and/or early detection of leprosy reactions.

Finally, we intend to use the biomarker profile defined in C to predict the occurrence of leprosy reactions in a phase-2 follow-up study (outside the scope of the current proposal).

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.


Leprosy is a unique infectious disease with a prolonged incubation period and a predilection for skin and nerves. The introduction of WHO recommended multi drug therapy (MDT) over the last two decades has produced dramatic changes in the management and control of leprosy. But leprosy still remains the most common cause of peripheral neuropathy in developing countries. The MDT regimens for both paucibacillary (PB)/tuberculoid (TT) and multibacillary (MB)/lepromatous (LL) leprosy include rifampicin (RMP), dapsone (DDS) and clofazimine (CLO). Rifampicin is the key component and has more bactericidal effect than the other components in the chemotherapeutic regimens.

Leprosy is not evenly distributed in the 64 districts of the country. Over 120 sub-districts out of 460 were known to be endemic for leprosy. Leprosy control programme in Bangladesh started in 1965 with dapsone monotherapy in a few sub-districts and extended to about 120 sub-districts till 1984. Dapsone monotherapy has been replaced with MDT since 1985 in a phased manner covering the 120 endemic thanas. 

Consequent to the adoption May 1991 resolution by the World Health Assembly recommending leprosy elimination as a public health problem by the year 2000, the Government of Bangladesh has committed to achieve the goal and a national plan for leprosy elimination has been developed. Leprosy elimination as a public health problem implies reduction of leprosy prevalence to less than 1 per 10,000 population in the country. 

Leprosy is diagnosed on the basis of its clinical signs and symptoms and in some cases with the help of laboratory investigation. Persons with the presence of one or more of the following cardinal signs can be diagnosed as leprosy.

i) Hypo-pigmented or erythematous patch or patches on the skin with diminished or loss of sensation.

ii) Enlargement of peripheral nerves.

iii) Demonstration of M. leprae in skin smear.

Leprosy spectrum

The interindividual variability in clinical manifestations of leprosy is remarkable, and closely parallels the ability of the host to mount an effective CMI response to M. leprae: this is depicted by complete resistance in most individuals and an immunological and clinical spectrum in those who progress to the disease, ranging between two completely different poles (Figure 1): TT/PB and LL/MB leprosy (7, 19).

Figure 1: Leprosy Spectrum
TT/BT show high responses to M. leprae antigens injected in the skin as well as in in vitro T cell assays, have low antibody titers to M. leprae and have localized disease with often very few detectable bacilli in their lesions. On the opposite pole of the spectrum LL/BL patients are found, with a characteristic inability to generate M. leprae specific Th1 responses but with high specific antibody titers.

Leprosy reactions

Leprosy reactions are sudden increases in inflammatory complications often presenting as medical emergencies during the course of treated or untreated leprosy, which may cause irreversible tissue damage and nerve destruction in leprosy patients if not recognized and treated adequately and timely. Two major clinical types of leprosy reactions are known: type 1 "reversal reactions" (RR) and type 2 “erythema nodosum leprosum” (ENL) (20, 25, 28). Together, RR and ENL affect between 30 and 50% of all leprosy patients (18, 34). Type 1 reactions (RR) occur in patients in the borderline part of the spectrum (BL, BB, BT), whereas type 2 reactions (ENL) occur in multibacillary (MB) patients with poor cellular immunity against M. leprae (Figure 1).

Cytokines and leprosy reactions

The different types of reactions appear to have different underlying immunologic mechanisms, but the initiating factors that trigger them are unknown (21, 35). However, immunological mechanisms, notably cytokine imbalances, are believed to play a crucial role (5, 17, 23, 24, 32, 4, 43) as well as certain chemokines and their receptors.

• For RR substantial evidence indicates that enhanced T-cell activity to M. leprae and macrophage   activation are involved as seen in increased percentage of CD4+ T cells in reacting skin lesions (19), high levels of soluble IL-2 receptors in sera, and increased expression of genes for several proinflammatory cytokines such as IL-1, IL-2, IL-12, IFN-γ and TNF-α (36, 39, 41). This activation is present both locally in reacting skin and systemically in circulating leukocytes and in serum (plasma). A study on skinlesions of RR patients also indicated the presence of IL-13, IL-10 and IL-6 which decreased significantly during treatment with prednisolone (4).

• On the other hand, ENL has always been thought to be an immune complex mediated disease primarily based on histological evidence (42), but immune complexes have never been demonstrated in clinical lesions. Recently, however, it was recognized that M. leprae antigeninduced modulation of T cell responses together with activation of both macrophages and B cells plays a role: studies have shown increased levels of circulating IL-12, IFN-γ and TNF-α. At the transcriptome level increased expression of mRNA for IL-12, IFN-γ and TNF-α (Th1) and IL-6, IL-8, IL-10 (Th2) and sustained levels of IL-4 and IL-5 have been observed in ENL lesions (35). Though the former indicate activation of CMI, the latter are associated with antibody production and reduced CMI. Since the quantitative ratio between inflammatory and anti-inflammatory immune responses correlates with outcome of infection, we propose to determine    comprehensive cytokine profiles that may predict leprosy reactions in patients.

Although the focal point of leprosy is the skin and nerve lesions (22), recruitment and activation of immune cells into the lesional sites is largely influenced by levels of various cytokines and chemokines in circulation. Also, indications of the disease status, such as high anti-M. leprae antibody levels, can be found systemically (26). Thus, it is conceivable that cytokines, chemokines, which may ultimately find their way into circulation, and/or antibodies provide indications of impending reactional episodes. Furthermore, since leprosy reactions are featured by vigorous inflammatory events, we hypothesize that the RNA gene expression profiles obtained without in vitro stimulation of patients with reactions, differ significantly from those of patients without reactions.

Antibodies in leprosy reactions

Despite the fact that reactions are the major cause of nerve damage in leprosy, only a few studies (using anti-PGL-I IgM detection) have addressed the question whether serology could be used to diagnose or even predict reactions and results are conflicting. One study showed that the occurrence of ENL in leprosy patients had no significant effect on antibody levels (9). Two other studies found ENL was related to a decrease in antibody titers (1, 33). For RR reactions there is also conflicting evidence suggesting that titres either decrease (8) or increase (30, 31) before episodes of RR. Recent studies in Bangladesh have shown that a combination of WHO classification and the presence of anti-PGL-I antibodies could predict the risk of leprosy patients to develop nerve function impairment (including reactions) (Schuring et al., submitted for publication to Lancet Neurology). We have recently used protein microarrays to categorize leprosy patient reactivity patterns (16). We analyzed the reactivity patterns of TT/BT and LL/BL sera to the proteins in the microarray with their antibody titer to PGL-Hierarchal clustering and self-organizing map (SOM) analysis was performed on the entire data set. SOM is an unsupervised neural network model that effectively categorizes and clusters based on similarities in the antibody reactivity among groups (44). Overall, patients diagnosed with the PB form of the disease had lower ELISA PGL-I values (O.D. 405 nm 0.80 +/- 0.36) compared to MB individuals (2.35 +/- 0.28), which is partially concordant with the patient SOM group patterns of reactivity found with the protein microarray. Patients in SOM group I consisted of

PB patients, while SOM group III consisted of MB patients. Individuals in SOM group II had an

intermediate PGL-I ELISA value (1.80 +/- 0.76), and their reactivity patterns suggested that members of this group exhibited a different state of disease progression, including borderline forms of the disease. Overall, utilization of microarrays has had a large impact on transitional-research in other fields of study and application to M. leprae research holds the same promise. Such studies demonstrate the power of exploiting post-genomic technologies to investigate the pathogenesis and disease progression of leprosy.

Rationale

Diagnostics for leprosy reactions

Although type 1 and 2 reactions together affect up to 50% of all patients at least once in the course of their disease, still no clinical or laboratory test is available that can predict whether a person will develop a reaction and when it will occur. The prediction and timely treatment or, even better, prevention of leprosy reactions are key priorities in leprosy treatment as severe nerve damage may develop rapidly during reactions, with subsequent loss of sensation, paralysis and deformity, which may lead to social isolation.

Postgenomic diagnostics

Prior to the completion of the M. leprae genome sequence, the search for M. leprae-specific antigens that stimulate cellular immunity led to the identification of several M. leprae-derived antigens and peptides that were able to induce T cell responses in vitro (6, 10, 11-14, 27). Unfortunately, for most of these antigens, homologues were later found in other mycobacteria, including M. tuberculosis, which limits the diagnostic potential of these antigens for leprosy due to potential T cell crossreactivity. 

The recent publication of the genome sequences of M. leprae, M.tuberculosis, M.bovis, and the almost completed genome sequences of several other mycobacterial species (M.avium, M.smegmatis, M.marinum, M.paratuberculosis, M.ulcerans) has allowed us to select 17 genes, representing open reading-frames unique to M. leprae, for gene-expression analysis, cloning and expression as recombinant proteins. The first round of testing of this panel of proteins in a Brazilian population has identified 5 M. leprae specific proteins with diagnostic potential by virtue of their T cell responses (IFN-γ) in PB leprosy patients, patients with leprosy reactions (Rx) and M. leprae infected controls, but not in uninfected endemic controls or tuberculosis patients (15). Importantly, in 71% of the exposed healthy contacts that lacked anti-PGL-I antibodies, T cells were activated by at least one of the five M. leprae unique antigens, thereby showing the additive effect of the use of these proteins.

In similar studies, peptides and proteins from M. leprae were identified having similar diagnostic potential as our 5 proteins (2, 3, 37). These data have led us to hypothesize that individuals infected with M. leprae may have antigen-specific T-cell populations expanding and differentiating in response to pathogen-specific and infection stage-specific proteins or peptides. In conclusion, M. leprae-unique antigens have been (and are being) identified that can be used for the in vitro detection of M. leprae infection in patients with and without reactions and in contacts. For some proteins (e.g. ML1989) a higher percentage responders was found in the Rx group. Whether these antigens induce a sensitive and specific immune response that can be used for the prediction and/or early diagnosis of reactions is the focus of this study. A combination of analyses of both the cellular and humoral immune responses to these antigens may strengthen their predictive value and increases the number of potential variables between those patients who present with leprosy reactions and those who do not.

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.  

For this study we will establish a cohort in Bangladesh of all eligible newly diagnosed leprosy patients without reactions. The use of a prospective cohort design prevents the selection of patients based on already available samples or on assumptions with regard to their chance to develop reactions made by the doctor/health worker. In this way we intend to get an optimal representation of the various types and degrees of severity of reactions in these patient populations.

− We will determine changes in cytokine levels in 20 patients with reactions before, at the onset of and after reaction. For this purpose M. leprae-unique antigens will be used. Recently, Western blot and ELISA assays have been used to examine the reactivity patterns of leprosy patient sera with the recombinant proteins ML0576, ML1989, ML1990, ML2283 or ML2567. 
 − Suitable controls like leprosy patients without reactions will be enrolled from the same hospital from where the index leprosy patient with reaction will be recruited. The healthy individuals will be taken from the relatives of the admitted patients in Dhaka Hospital at ICDDR,B who are not close contacts of any leprosy patient. 

− A database will be developed that will contain all gathered data to facilitate the data analysis.

− At the end of this study, data will be analyzed to determine whether one or more of these antigens in combination with one or more of the techniques used and one or more of the clinical and/or demographic parameters show promise for the prediction or early diagnosis of reaction. This will lead to a go/no go decision for a phase 2 study, which is outside the scope of the current study.

− Promising antigens and techniques will be prospectively tested in a follow-up (phase 2) on a larger population of leprosy patients to confirm the results.
Patient recruitment 

The leprosy patients will be recruited at Leprosy Control Institute & Hospital, Dhaka. During this study all new untreated leprosy patients without reactions who give informed consent will be enrolled in a cohort that will be used for the study. We will collect clinical and demographic data. Special attention will be paid to the testing of sensory and motor nerve function and the detection of corneal anaesthesia and nerve tenderness, all of which may be signs of past or present nerve function impairment. Blood will be collected according to the scheme below. Intake will stop when 20 people have developed RR or after 15 months. We focus on RR patients as they form the majority of reactions in Bangladesh and are most likely to develop irreversible nerve damage.

Persons having hypo-pigmented or erythematous patch or patches on the skin with diminished or loss of sensation and/or enlarged peripheral nerves will be considered as leprosy patients. Multibacillary leprosy patients will be confirmed by demonstrating the presence of M. leprae in skin smear under microscopy. Patients those present reactions within 3 months of the start of therapy will be excluded from the study. 

Two types of reactive episodes may occur in leprosy patients and usually occur during treatment. Type 1 "Reversal Reactions" (RR) is a hypersensitivity reaction due to a shift in the partial cell-mediated immunity present in these patients. Mainly skin patches become raised, erythematous, oedematous and tender and nerves become enlarged and tender. General signs like fever, arthritis, oedema of extremities and enlargement of lymph glands may be present. Regular or periodic palpation of nerves i.e., sensory/motor assessment must be done in patients with manifestations of type 1 reaction. When leprosy involves the ophthalmic division of a patient's fifth nerve, cornea becomes anaesthetic and loses blink reflexes. As a result, cornea become unprotected, may develop exposure keratitis, and ulcerate.

Type 2 “Erythema Nodosum Leprosum” (ENL) nodules are antigen-antibody complexes that occur over nerve endings in the dermis and rarely in tissues like eyes, oral cavity, testes and kidneys. Main signs are subcutaneous, tender nodules that suddenly appear in crops, stay for 2-7 days and subside. New crops may appear at quick intervals. A bluish discoloration of skin may be seen at the site of subsided ENL. General signs like Type 1 reaction may be present. Occasionally the ENL may become pustular and break into the skin surface.

Blood collection

At diagnosis of leprosy, venous blood (20 ml) will be drawn from patients enrolled in the cohort just before initiation of MDT therapy (t=0). Clinical monitoring for early signs of development of leprosy reaction will be performed at the monthly visit to the clinic. If patients present reactions within 3 months of the start of therapy, they will be excluded from the cohort since the goal of the pilot study of this project is to determine distinguishing biomarker profiles between samples before and during reactions: by excluding patients who develop reactions in the first 3 months, we intend to avoid analyses of profiles of patients with latent, not clinically apparent, leprosy reactions. Such individuals may already display profiles associated with reactions at the time of intake. In case the patients present with reactions after more than 3 months of therapy (t=x) blood is drawn again. For all enrolled patients blood will also be collected at the finalization of therapy (t=end). Samples from patients without reactions (t=0 and t=end) and from healthy individuals (t=0) will be used as controls. We will collect blood from 0-16 months. Samples from patients with reactions will be taken during 1 year (from 4-16 month). Patients will be followed until month 19 in order to assess whether they present with reactions within 3 months after t=end. Thus, IFN-γ ELISA experiments will be performed in months 4-19. This will be done in ICDDR,B TB laboratory. After ELISA experiments, selected materials will be shipped to LUMC and CSU for further analysis by Luminex/ MLPA and microarray respectively. Other cytokines besides IFN-γ such as IL-1, IL-2, IL-4, IL-5, IL-6, IL-8, IL-10, IL-12 and TNF-(, which will be looked for in blood in LUMC and CSU using the Luminex system. During sample collection 2 shipments will be sent to The Netherlands (month 10 and 19).

Sample selection  

PBMC, plasma and whole blood samples from 20 patients with RR, 20 control patients who do not develop reactions during the course of treatment and 20 endemic controls will be tested.

In these experiments the following techniques will be applied:

ELISA assay

The ELISA assays for detection of IgM, IgA and IgG antibodies to purified proteins will be used in the laboratory at the ICDDR,B (29). Briefly, wells of the ELISA plates will be coated with 100 ml of 2 mg/ml of purified recombinant proteins overnight at room temperature, will be washed with PBS and blocked with 0.1% BSA (bovine serum albumin) in PBS. The initial dilution of serum will be 1/30 followed by three-fold dilutions of the serum samples. Serum dilutions will be incubated with the antigen-coated ELISA plates for 1.5 hours at 370C. The plates will be then washed with phosphate-buffered saline containing Tween-20 (0.05%) and anti-human antibody of different isotypes conjugated to HRP (horse radish peroxidase) will be added and the incubation will be continued for 1.5 hours at 370C. After extensive washing, substrate (3,3’, 5,5’ tetramethyl benzidine) will be added and, after 10 minutes, the color development will be stopped by the addition of 1.0 M H2SO4 (50 µl/well). Color development is measured in a spectrophotometer at 450 nm. The end-point antibody titer will be measured using a computer-assisted program MULTI (Data Tree Inc., Watthams, MA) (40). All study samples will be evaluated in duplicate. 

Lymphocyte proliferation response

Mononuclear cells will be cultured in RPMI 1640 (Gibco BRL, Life Technologies, Grand Island, NY) supplemented with 20% heat inactivated human AB sera, 2 mM glutamine, 1 mM Na-pyruvate, 100 U/ml penicillin and 100 g/ml streptomycin (Gibco) for 3 days in 37° C and 5% CO2. Phytohemagglutinin A (PHA, 100 ng/ml; Sigma, St. Loius, Mo) will be used as the mitogen. Cells will be pulsed with tritiated (3H-) thymidine (Amersham, Pharmacia Biotech, UK) specific activity 5 mCi/mmol, 0.5 Ci/well) 18 hours before cell harvest. Labeled cells will be collected on glass fiber filter paper (Whatman International Ltd., Maidstone, England) by using a cell harvestor (Automesh 2000, Dynatech, Denkendorf, germany) and the 3H-thymidine incorporation into lymphocytes will be counted as counts per minute (cpm) with a beta counter (LS 6500, Beckman, Calif.). The result per individual will be expressed as mean stimulation index of triplicates (cpm of stimulated cells/cpm of unstimulated cells). 

Sample Size Calculation and Outcome Variable(s)


This study is the pilot program for a larger study where sample size will be calculated accordingly. For this study we will establish a cohort in Bangladesh of all eligible newly diagnosed leprosy patients without reactions. National Leprosy Hospital in Dhaka receives around 20 new patients a month and as we have plan to recruit patients during 15 months, we assume that approximately 300 patients would have to be screened to get 20 leprosy patients who don’t develop RR within the first 3 months of treatment. We think 20 adult leprosy patients with reaction and 20 adult leprosy patients without reaction will be enough to have the idea for the future studies. A similar study going on in Nepal also experienced the similar period of time to recruit 20 cases and provided sufficient data to guide the larger study. Twenty healthy controls will also be enrolled in the study.
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.  


Dr. Sayera Bnau has been trained on mycobacteriology at the Institute Pasteur, Paris. Dr. Annemieke Geluk, Assistant Professor of Dept. Infectious Diseases / Immunohematology & Blood Transfusion, Leiden University Medical Centre is the foreign principal investigator and will provide technical support for the study.

Sample collection will be done in collaboration with the staff of National Leprosy Hospital in Dhaka. The leprosy clinic at Mohakhali, Dhaka is part of the National Control Programme and receives around 20 new cases per month and these fall into roughly equal groups of PB and MB. They routinely take punch biopsies for diagnosis purposes. The Mohakhali clinic is very close to the International Centre for Diarrheal Diseases Research, Bangladesh (ICDDR,B) where a laboratory for mycobacterial research has been established recently. Samples could be quickly transferred to ICDDR,B which is suitably equipped, then processed for immunological analyses.


Data Safety Monitoring Plan (DSMP)

All clinical investigations (biomedical and behavioural intervention research protocols) should include the Data and Safety Monitoring Plan (DSMP) to provide the overall framework for the research protocol’s data and safety monitoring. It is not necessary that the DSMP covers all possible aspects of each elements. When designing an appropriate DSMP, the following should be kept in mind.

a) All investigations require monitoring;

b) The benefits of the investigation should outweigh the risks;

c) The monitoring plan should commensurate with risk; and

d) Monitoring should be with the size and complexity of the investigation.

Safety monitoring is defined as any process during clinical trails that involves the review of accumulated outcome data for groups of patients to determine if any treatment procedure practised should be altered or not.


     
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. 

Test results will be compared within a group at different points in time and between groups at the same point of time.

− To determine whether cytokine levels and antibody titers are predictive for developing reaction, the test results of samples collected at t=0 of the patients that developed reaction > 3 months after intake will be compared with results at t=0 of patients that did not develop reaction and with the endemic controls. Since the quantitative ratio between inflammatory and anti-inflammatory immune responses correlates with outcome of infection, we propose to determine comprehensive cytokine profiles that may predict leprosy reactions in patients.

− Within patients who developed reaction > 3 months after intake, results will be compared between t=0 and t= reaction, between t=reaction and t=end, and between t=0 and t=end in order to determine changes in profiles. Patients who develop reactions in the first 3 months will be excluded since initiating events of leprosy reactions may already influence in their profiles at the time of intake.

− The change in result over time will be compared between patients with reaction (t=0 versus t=reaction and/or t=end) and patients without reaction (t=0 versus t=end).

− For comparing cytokine levels and antibody titers non-parametric tests will be used as the results are probably not normally distributed. For the comparison within groups (i.e. paired samples) the Wilcoxon signed-ranks method and for the comparison between groups either the Mann-Whitney U test for two groups or the Kruskal-Wallis test for three groups will be used.
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.


The study will only be initiated after it has been approved by the Research Review Committee (RRC) and the Ethical Review Committee (ERC) of ICDDR,B. Informed signed consent is 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 is 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 blood. Confidentiality about subjects and their health status will be strictly maintained. Only the investigators and the subjects will be aware of the health status. 
Use of Animals


Describe in the space provided the type and species of animals 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.


None
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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 the People’s Republic of Bangladesh through a training programme.


After completion of the data analysis, a workshop will be organized to discuss results. Based on this discussion we will take the following decisions:

• Whether any antigens and techniques show sufficient promise to continue the project (go/no go decision)

• If there is a “go” decision: what activities need to be undertaken for the second phase of the project, including logistics, additional fund raising. 

• If there is a “no-go” decision: we will decide, depending on what caused this decision, whether we will perform another study with new antigens.

• If there is a decision to continue the project, we will decide during the workshop on a suitable endemic region where follow-up can take place.
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. 

This is part of a collaborative research work to be done by the Leiden University Medical Center, The Netherlands, Colorado State University, USA, KIT Biomedical Research, The Netherlands, Federal University of Uberlandia, Brazil and ICDDR,B. The proposal was funded by the MALta GRAnts for LEProsy Research (MAGRALEPRE-2007).

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.

(Note: Biography of the external Investigators may, however, be submitted in the format as convenient to them)

1    Name: Dr. Sayera Banu
2    Present Position: Assistant Scientist, TB Laboratory, LSD
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            
   2002
                         Microbiology

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

4.1. As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2002-037
	1.01.2004
	31.12.2006
	0

	2004-014
	1.05.2005
	30.04.2007.
	50

	     
	     
	     
	     

	     
	     
	     
	     


4.2. As Co-Principal Investigator

	Protocol Number
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	End date
	Percentage of time
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5   Publications 
	Types of publications
	Numbers

	a. Original scientific papers in peer-review journals                               
	8

	b.   Peer reviewed articles and book chapters                                                               
	1

	c. Papers in conference proceedings
	6

	d. Letters, editorials, annotations, and abstracts in peer-reviewed journals  
	     

	e. Working papers
	     

	f. Monographs
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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.

(Note: Biography of the external Investigators may, however, be submitted in the format as convenient to them)

1    Name: Annemieke Geluk
2    Present Position: Assistant Professor, Dept. Infectious Diseases, LUMC, The Netherlands
1995 Ph.D. HLA/peptide/T cell interactions, Leiden University Medical Center, The Netherlands                                2001 Accession as Immunologist (Dutch Society for Immunology/ SMBWO)
3    Educational background:
 

       (last degree and diploma & training

        relevant to the present research proposal)

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)

4.4. As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


4.5. As Co-Principal Investigator
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4.6.   As Co-Investigator  
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5   Publications 
	Types of publications
	Numbers

	g. Original scientific papers in peer-review journals                               
	     

	h.   Peer reviewed articles and book chapters                                                               
	     

	i. Papers in conference proceedings
	     

	j. Letters, editorials, annotations, and abstracts in peer-reviewed journals  
	     

	k. Working papers
	     

	l. Monographs
	     


6    Five recent publications including publications relevant to the present research protocol

        1)
Geluk, A., and T.H.M. Ottenhoff. (2006). HLA and Leprosy in the Pre- and postgenomic eras. Hum.Immunol. 67:439-445.
        2)
Geluk, A., M.R. Klein, K. Franken, K.E. van Meijgaarden, B. Wieles, K.C. Pereira, S. Bührer-Sékula, P.R. Klatser, D. L. Williams, J. Spencer, P. J. Brennan, E. P. Sampaio, and T.H.M. Ottenhoff. (2005). A postgenomic approach to identify novel antigens of Mycobacterium leprae for improved immunodiagnosis of M. leprae infection. Inf. Immun. 73: 5636-5644.
        3)
Geluk, A., K.E. van Meijgaarden, K.L.M.C. Franken, B. Wieles, S.M. Arend, W.R. Faber, B. Naafs and T.H.M. Ottenhoff. (2004). Immunological crossreactivity of the Mycobacterium leprae CFP-10 with its homologue in Mycobacterium tuberculosis. Scand. J. Immunol. 59:66-70.
        4)
Geluk, A., K. E. van Meijgaarden, K. L.M. C. Franken, Y. W. Subronto, B. Wieles, S.M. Arend, E. P. Sampaio, T. de Boer, W. R. Faber, B. Naafs, and T.H.M. Ottenhoff. (2002). Identification and characterization of the ESAT-6 homologue of Mycobacterium leprae and T cell cross-reactivity with Mycobacterium  tuberculosis. Infect. Immun. 70: 2544-2548.
       5)   Spencer, J. S., H.M. Dockrell, H.J. Kim, M.A.M. Marques, D.L. Williams, M.V.S.B. Martins, M.L.F.  Martins, M.C.B.S. Lima, E.N. Sarno, G.M.B. Pereira, H.Matos, L.S. Fonseca, E.P. Sampaio, T.H.M. Ottenhoff, A. Geluk, S. Cho, N.G. Stoker, S.T. Cole, P.J. Brennan and M.C.V. Pessolani. (2005). Identification of specific proteins and peptides in Mycobacterium leprae suitable for the selective diagnosis of leprosy. J. Immunol. 175:7930-7938.
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.

(Note: Biography of the external Investigators may, however, be submitted in the format as convenient to them)

1    Name: John Stewart Spencer
2    Present Position: Assistant Professor, Department of Microbiology, Immunology and Pathology,Colorado State University, Fort Collins, CO
3    Educational background:
 

       (last degree and diploma & training

        relevant to the present research proposal)

1986 Ph.D. Immunology, Dept. of Microbiology, University of Hawaii, Honolulu, HI
1982 M.S. Microbiology, Dept. of Microbiology, University of Hawaii, Honolulu, HI

4.0 List of ongoing research protocols  

       (start and end dates; and percentage of time)
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4.8. As Co-Principal Investigator
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4.9.   As Co-Investigator  
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	End date
	Percentage of time

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     


5   Publications 
	Types of publications
	Numbers

	m. Original scientific papers in peer-review journals 
	     

	n.   Peer reviewed articles and book chapters 
	     

	o. Papers in conference proceedings
	     

	p. Letters, editorials, annotations, and abstracts in peer-reviewed journals 
	     

	q. Working papers
	     

	r. Monographs
	     


6    Five recent publications including publications relevant to the present research protocol

        1)
Groathouse, N. A., A. Amin, M. A. M. Marques, J. S. Spencer, R. Gelber, D. L. Knudson, P. J. Brennan, J. T. Belisle, and R. A. Slayden. 2006. Defining the humoral immune response in leprosy patients using protein arrays and identification of disease-state specific antigenic profiles. Infect. Immun. 74:6458-6466. 
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Spencer, J. S., H. M. Dockrell, H. J. Kim, M. A. M. Marques, D. L. Williams, M. V. B. S. Martins, M. L. F. Martins, M. C. B. S. Lima, E. N. Sarno, G. M. B. Pereira, H. Matos, L. S. Fonseca, E. P. Sampaio, T. H. M. Ottenhoff, A. Geluk, S.-N. Cho, N. G. Stoker, S. T. Cole, P. J. Brennan, and M. C. V. Pessolani. 2005. Identification of specific proteins and peptides in Mycobacterium leprae suitable for the selective diagnosis of leprosy. J. Immunol. 175:7930- 7938.
        3)
Geluk, A., M. R. Klein, K. L. M. C. Franken, K. E. van Meijgaarden, B. Wieles, K. C. Pereira, S. Buhrer-Sekula, P. R. Klatser, P. J. Brennan, J. S. Spencer, D. L. Williams, M. C. V. Pessolani, E. P. Sampaio, and T. H. M. Ottenhoff. 2005. A postgenomic approach to identify novel antigens of Mycobacterium leprae for improved immunodiagnosis of M. leprae infection. Infect. Immun. 73:5636-5644.
        4)
Monot, M. N. Honore, T. Garnier, R. Araoz, J.-Y. Coppee, C. Lacroix, S. Sow, J. S. Spencer, R. W. Truman, D. L. Williams, R. Gelber, M. Virmond, B. Flageul, S.-N. Cho, B. Ji, I. Vasquez, A. P. Mondolfi, J. Convit, S. Young, V. Rasolofo, P. J. Brennan, and S. T. Cole. 2005. On the origin of leprosy. Science 308:1040-1042.
       5)   Vissa, R. W. Truman, M. L. Gennaro, S.-N. Cho, S. T. Cole, and P. J. Brennan. 2004. Comparative analysis of B and T cell epitopes of the Mycobacterium leprae and Mycobacterium tuberculosis culture filtrate protein-10. Infect. Immun. 72:3161-3170. 
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Budget Justifications

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

Personnel

Dr. Sayera Banu: Supervision of the laboratory work, data management and analysis, and also co-ordination with other partners of the study. Also oversee the fieldsite. This will involve 20% of the PI’s time.

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

Research Officer: 
Will do experimental work in the laboratory.

Field attendent:
Will assist the Medical Officer in the field and bring the samples from the field sites to TB laboratory at ICDDR,B.
Supplies and materials

All the laboratory reagents and supplies will be sent by the foreign Principal Investigator (Dr. Annemieke Geluk, Leiden University Medical Center, Dept. Infectious Diseases/ Immunohematology & Blood Transfusion, The Netherlands), which includes purified proteins, peptides, ELISA kits, buffers, media, ELISA plates etc. There is no financial involvement from the ICDDR,B in sending and purchasing of the items.

Local travel

This will cover transport cost between Leprosy hospital and ICDDR,B.

Other Support

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI or under consideration. 
A similar kind of study has been funded by IDEAL (protocol # 2006-010). This is a part of a study of an umbrella project developed by IDEAL consortium. ICDDR,B is one of the partner institutions of the consortium.   
ABSTRACT SUMMARY FOR THE ETHICAL REVIEW COMMITTEE

Title of Proposal

Biomarkers for prediction of leprosy reactions: a prospective study on cellular and humoral host responses in Brazil and Bangladesh
Principal Investigator: Dr. Sayera Banu, Laboratory Sciences Division

Leprosy, caused by Mycobacterium leprae, a close relative of tubercle bacillus, remains a major public health problem worldwide. According to WHO report, more than 690,000 new cases are notified annually. Leprosy is a public health problem in Bangladesh with an estimated case load of 136,000 (prevalence rate of more than 10 per 10,000) as of 1999. 

Acute type 1 (RR) and type 2 (ENL) reactions are major complications in leprosy, resulting in irreversible nerve damage. However, tests for prediction and/or early diagnosis of reactions are lacking. Detection of onset of reactions will allow timely treatment, thereby preventing disability. The combination of recently identified M. leprae antigens, only recognized in M. leprae infected individuals and the availability of innovative, sensitive techniques provides an unprecedented opportunity to identify biomarkers for leprosy reactions. It has long been desired that a efficient diagnostic method is available so that early leprosy reactions can be detected as soon as possible. 

The aim of this project is to apply a post-genomic approach to the discovery of potential protein antigens of Mycobacterium leprae that could be used for the development of a test to detect early leprosy reactions. The study will focus on a cohort leprosy patients in Bangladesh without reactions at diagnosis, who develop reactions during therapy. We will study patient material obtained at diagnosis before MDT, at time of reaction and after therapy by analyzing circulating cytokines in culture supernatants of PBMC. This strategy will identify a combination of M. leprae-specific proteins/peptides suitable for inclusion in a test. Earlier identification of leprosy reactions will result in patients receiving treatment sooner and, in turn, preventing disability.

The study is a part of an umbrella pilot project developed by the Leiden University Medical Center (LUMC). The project has been funded by the MALta GRAnts for LEProsy Research (MAGRALEPRE-2007). ICDDR,B is one of the partner institutions. This is a multi center study and the field sites include Bangladesh and Brazil. The same number of sample will be tested in both the sites using the same protocol.

Sera and clinical data of 20 adult leprosy patients with reaction and 20 adult leprosy patients without reaction will be collected from the National Leprosy Hospital in Mohakhali, Dhaka. Twenty healthy controls will be enrolled from the relatives of the admitted patients in Dhaka Hospital of ICDDR,B who are not close contacts of any leprosy patient.
 Strategies to address ethical issues:

1. Subjects for this study include patients with leprosy with and without reactions and healthy controls. Only adults (age ranges 18 to 50 yrs) will be enrolled in this study.

2.
Leprosy patients will be taken from the National Leprosy Hospital in Mohakhali, Dhaka, healthy adult  

        healthy controls will be enrolled from the relatives of the admitted patients in Dhaka Hospital of  

        ICDDR,B who are not close contacts of the patients.

3. Methods used have very little chance of physical risk.

4. Since blood will be collected there is little risk other than physical discomfort or bruising at puncture site.

5. Diagnosis of leprosy will be based on clinical signs and symptoms. In doubtful cases, skin smear examination for acid-fast bacilli will be performed to confirm the diagnosis. Punch biopsies are routinely taken for diagnostic purposes in the National Leprosy hospital. This procedures are performed by the experienced clinicians of the hospital and the risks are negligible. All standard precautions will be taken before these procedures. 

6. 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.

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

8. No additional interview will be taken other than that required for routine clinical case. This will take an approximate period of 20 minutes.

9. The subject will get the usual standard medical care and treatment in the hospital. This study is expected to provide useful information to develop a potential diagnostic test for the diagnosis of leprosy with reactions.

10. The study will use hospital records, blood and in some cases punch biopsies from the skin lesions.  

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form for Leprosy Patient


Title of the Research Project: Biomarkers for prediction of leprosy reactions: a prospective study on cellular and humoral host responses in Brazil and Bangladesh. 

Protocol number: 2007-069
Principal Investigator: Dr. Sayera Banu, ICDDR,B

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)

Purpose of the research
Leprosy is a public health problem in developing countries including Bangladesh. The current estimated number of cases in Bangladesh is 136,000. To eradicate leprosy completely diagnosis at the very early stage of the infection is very important. But unfortunately, it remains difficult diagnosing the early stage of leprosy due to lack of efficient diagnostic methods. Leprosy is a completely curable disease if it can be detected early and preferably before clinical signs become apparent. The International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B) in collaboration with the Leiden University Medical Center, The Netherlands is conducting a research programme over a period of 2 years to develop a rapid and efficient technique for the diagnosis of leprosy. We request for your permission to include you in our study and help us in our efforts. 

Why selected
We need Leprosy patients to see whether the technique is effective. As you are suffering from Leprosy we need your cooperation in this response.  

What is expected from the subject
If you allow us to enrol you in our study, we will ask you questions related to your illness and perform thorough physical examination. As the routine diagnostic test, a tiny piece of tissue will be taken from your infected skin. This would be done by a trained and very experienced investigator of this study who has performed this procedure on hundreds of patients.
For special tests of this study we will collect 20 ml of blood from a vein on your forearm at the beginning of the study. Following the same procedure we will collect same amount of blood twice afterwards. Second sample will be collected any time during the whole treatment period after 3 months of first collection as appropriate and third one at the end of the therapy. Your blood will be mixed with special chemicals and an immune reaction measured that will help us to identify leprosy. Afterwards your sample will be frozen in case we have to repeat the measurement or perform another test related to the study. If you do not agree with this second test you should say so now and it will not be performed. If you do agree now we will not ask for your permission again to perform the second test on your sample at a later date. Within one year of completion of the study any remaining samples will be destroyed.

Risks
Other than momentary pain and a very small chance of bruising at the site of insertion of the needle, drawing 20 ml of blood will not cause any harm to you. To minimize the chance of infection, we will take aseptic precautions and use disposable, sterile syringe and needles for drawing blood.

Benefits
Potential benefits to you include closer follow-up for Leprosy and re-confirmation of the disease.  In addition, results of this study will improve our knowledge that could benefit society in the future.

Privacy, anonymity and confidentiality
All information obtained from you will be stored in a secure place, and no one other than the investigators of this study and Ethical Review Committee of this Centre would have access to such information. Your name and identity will not be used at the time of analysis of data or in publishing the results of this study. We would be happy to answer your questions related to illness and our study, and to provide you with the results of your laboratory tests as and when they are available. 

Right not to participate and withdraw
You are free to accept or reject our proposal to enrol in this study, and you would also be able to withdraw your consent at any time during the study. 

Principle of compensation

Payment for loss of earning of the study subjects may be considered in case the subjects require extended hospitalization or confinement only for the purpose of the research and/or reimbursement of cost of transportation for participating in the study. The amount should, however, be equivalent to the loss and not so high that the offer might influence/bias judgment regarding participation in the study.

If you agree to our proposal of enrolment in this study, please indicate that by putting your signature or the impression of your left thumb at the specified space below.      

Consent: I have read the above information/it has been read to me and understood clearly. I consent voluntarily to participate as a subject in this study.


Signature or thumb impression of Subject 


           Date:


Signature of witness                                          


           Date:                                                                                                              


Signature of Investigator/ or agents 



           Date:

Name, designation and contact phone number of the Investigator(s): and committee coordination secretariat:

You can talk to the following persons about the questions or concerns you have about this study.

PI: Dr. Sayera Banu, TB Lab, LSD, ICDDR, B Phone: 8860523-32, Ext – 2438
Committee Coordination Secretariat: M. A. Salam Khan, Phone: 02 9886498 (direct) or 01711428989 (mobile)

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form for Healthy Control


Title of the Research Project: Biomarkers for prediction of leprosy reactions: a prospective study on cellular and humoral host responses in Brazil and Bangladesh. 

Protocol number: 2007-069
Principal Investigator: Dr. Sayera Banu, ICDDR,B

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)

Purpose of the research
Leprosy is a public health problem in developing countries including Bangladesh. The current estimated number of cases in Bangladesh is 136,000. To eradicate leprosy completely diagnosis at the very early stage of the infection is very important. But unfortunately, it remains difficult diagnosing the early stage of leprosy due to lack of efficient diagnostic methods. Leprosy is a completely curable disease if it can be detected early and preferably before clinical signs become apparent. The International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B) in collaboration with the Leiden University Medical Center, The Netherlands is conducting a research programme over a period of 2 years to develop a rapid and efficient technique for the diagnosis of leprosy. 
Why selected
For the purpose of this study we are studying adult leprosy patients. However, we also need to study healthy adults who do not have leprosy and we request your permission to include you in our study and help us in our efforts. 

What is expected from the subject
If you allow us to enrol you in our study, we will ask you questions related to your health and perform thorough physical examination at enrolment to the study and record and use the information for this study. 

For special tests of this study we would collect 20 ml of blood from a vein on your forearm at the beginning of the study. Your blood will be mixed with special chemicals and an immune reaction measured that will help us to identify leprosy. Afterwards your sample will be frozen in case we have to repeat the measurement or perform another test related to the study. If you do not agree with this test you should say so now and it will not be performed. Within one year of completion of the study any remaining samples will be destroyed.

Risks
Other than momentary pain and a very small chance of bruising at the site of insertion of the needle, drawing 20 ml of blood will not cause any harm to you. To minimize the chance of infection, we will take aseptic precautions and use disposable, sterile syringe and needles for drawing blood.

Benefits
You would not benefit from participation in this study; however, results of this study will improve our knowledge that could benefit society in the future.

Privacy, anonymity and confidentiality
All information obtained from you will be stored in a secure place, and no one other than the investigators of this study and Ethical Review Committee of this Centre would have access to such information. Your name and identity will not be used at the time of analysis of data or in publishing the results of this study. We would be happy to answer your questions related to our study, and to provide you with the results of your laboratory tests as and when they are available. 

Right not to participate and withdraw
You are free to accept or reject our proposal to enrol in this study and you would also be able to withdraw your consent at any time during the study. 

Principle of compensation

Payment for loss of earning of the study subjects may be considered in case the subjects require extended hospitalization or confinement only for the purpose of the research and/or reimbursement of cost of transportation for participating in the study. The amount should, however, be equivalent to the loss and not so high that the offer might influence/bias judgment regarding participation in the study.

If you agree to our proposal of enrolment in this study, please indicate that by putting your signature or the impression of your left thumb at the specified space below.      

Consent: I have read the above information/it has been read to me and understood clearly. I consent voluntarily to participate as a subject in this study.


Signature or thumb impression of Subject 


           Date:


Signature of witness                                          


           Date:                                                                                                              


Signature of Investigator/ or agents 



           Date:

Name, designation and contact phone number of the Investigator(s): and committee coordination secretariat:

You can talk to the following persons about the questions or concerns you have about this study.

PI: Dr. Sayera Banu, TB Lab, LSD, ICDDR, B Phone: 8860523-32, Ext – 2438
Committee Coordination Secretariat: M. A. Salam Khan, Phone: 02 9886498 (direct) or 01711428989 (mobile)
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evsjv‡`‡ki gZ Dbœqbkxj †`‡k Kzô GKwU Rb¯^v¯’¨ mgm¨v| eZ©gv‡b evsjv‡`‡k Kzô †ivMxi msL¨v cÖvq 136,000| m¤ú~Y©iƒ‡c Kzô †ivM wbg~©j Ki‡Z msµg‡bi cÖv_wgK ch©v‡q †ivM wbY©q LyeB ¸i“Z¡c~Y© | wKš‘ `y©fvM¨RbKfv‡e  ch©vß †ivM wbY©q c×wZi Afv‡e cÖv_wgK ch©v‡q GB †ivM wbY©q GLbI KwVb| Kzô †ivM m¤ú~Y©iƒ‡c wbivgq†hvM¨ hw` †iv‡Mi cÖv_wgK ch©v‡q we‡kl K‡i kix‡i †iv‡Mi j¶b cÖKvk cvIqvi Av‡M G †ivM wbY©q Kiv hvq| wj‡Wb wek¦we`¨vjq †gwW‡Kj †m›Uvi, †b`vij¨vÛ Gi  mn‡hvwMZvq Avš—©RvwZK D`ivgq M‡elbv †K›`ª, evsjv‡`k (AvBwmwWwWAviwe) `ª“Z Ges Kvh©Kix c×wZ‡Z Kzô †ivM wbY©‡qi Rb¨ 2 eQi e¨vcx GKwU M‡elYv Pvwj‡q hv‡”Q| GB M‡elYvq Aš‘©fzw³i Rb¨ Avcbv‡K Aby‡iva KiwQ hv Avgv‡`i c`‡¶c‡K mvnvh¨ Ki‡e| 

†Kb Avcwb:

Avgv‡`i  c×wZUv Kvh©Ki wKbv †`Lvi Rb¨ Kzô †ivMxi cÖ‡qvRb | †hûZz Avcwb Kzô †iv‡M Avµvš—,Avcbvi mn‡hvwMZv ZvB Avgv‡`i cÖ‡qvRb |

M‡elYvi c×wZ:

Avcwb hw` GB M‡elYvq AskMÖnY Ki‡Z ivRx _v‡Kb Zvn‡j Avgiv Avcbv‡K Avcbvi Amy¯’Zv m¤ú‡K© wKQy cÖkœ  Ki‡ev Ges kvixwiK cix¶v Ki‡ev| Kzô †ivM wbY©‡qi  wbqwgZ cix¶v Ask wn‡m‡e Avcbvi msµwgZ Z¡K †_‡K LyeB †QvU GKUz Ask †bqv n‡e | GUv GKRb AwfÁ Ges cªwk¶YcÖvß M‡elK GUv Ki‡eb whwb GB ai‡bi A‡bK KvR  K‡i‡Qb|

GB M‡elYvi ïi“‡ZB we‡kl cix¶vi Rb¨ Avgiv Avcbvi evû †_‡K 20 wgt wjt i³ msMÖn Ki‡ev| GKB c×wZ Abymib K‡i Gic‡i AviI `yBevi GKB cwigvb i³ †bqv n‡e || cÖ_gevi i³ †bIqvi wZb gvm ci wPwKrmv PjvKvjxb †h‡Kvb mgq wØZxqevi i³ †bqv n‡e Ges wPwKrmv †k‡l Z…Zxqevi i³ †bqv n‡e| Avcbvi i³ we‡kl ai‡bi  wiG‡R›U (ivmvqwbK Zij) Gi mv‡_ wgkv‡bv n‡e  Ges Zij I i‡³i wewµqvi djvd‡ji †cÖw¶‡Z Avcwb Kzô †ivMvµvš— wK bv Zv Rvbv hv‡e| Aewkó i³ Avgiv we‡kl c×wZ‡Z msi¶Y Ki‡ev, hv‡Z cieZx©‡Z cybivq D‡cvi³ cix¶v ev Ab¨ ‡Kvb cix¶vi (hv ïaygvÎ GB M‡elYvi Rb¨ cÖ‡qvRbxq n‡e) Rb¨ e¨envi Kiv hvq| cieZx©‡Z wØZxq cix¶vi Rb¨ †h i³ ivLv n‡e Zvi Rb¨ hLb cix¶v Kiv n‡e, ZLb Avcbvi KvQ †_‡K cybivq †Kvb AbygwZ †bqv n‡e bv| Avcbvi msiw¶Z i†³i bgybv M‡elYv Kvh© †kl nIqvi GK erm‡ii g‡a¨ aŸsm K‡i †`qv n‡e|  

SuywK:

Avcbvi evû †_‡K 20 wgt wjt i³ msMÖn Kivi mgq mvgvb¨ e¨_v Ges b~b¨Zg H RvqMvUzKz mvgwqK fv‡e bxj n‡q hvIqv Qvov  Ab¨ †Kvb iKg ¶wZi m¤¢vebv †bB| GB ¯’v‡b †hb †Kvb cÖ`vn bv nq Zvi Rb¨ Avgiv RxevYygy³ mZK©Zv Aej¤^b Ki‡ev Ges GKevi e¨envi†hvM¨ RxevYygy³ wmwiÄ, mu~P e¨envi Ki‡ev|

DcKvwiZv :

Avcwb hw` Kzô †iv‡M Avµvš— n‡q _v‡Kb Zvn‡j Avcbv‡K ‡ivM m¤ú©‡K wbwðZ Kiv n‡e Ges m¤úyY© wPwKrmv †`qv   n‡e | Avcbvi KvQ †_‡K cÖvß djvdj Avgv‡`i Ávbe„w×‡Z mnvqK n‡e hvi Øviv mgvR fwel¨‡Z DcK…Z n‡e|
M‡elYvi †MvcbxqZv Ges m¤§wZ cÖZ¨vnvi :

Avcbvi wbKU †_‡K msM„nxZ mg¯— Z_¨ GKwU wbivc` ¯’v‡b ivLv n‡e †hLv‡b ïaygvÎ GB M‡elYvi M‡elKMb Ges B,Avi, wmÕi m`m¨ e¨vwZZ Ab¨ KviI †Kvb cÖ‡ekvwaKvi _vK‡e bv| Z_¨ we‡k­lY Ges M‡elYvi djvdj cÖKv‡ki mgq Avcbvi bvg Ges cwiPq e¨envi Kiv n‡e bv| Avgiv Avcbvi Amy¯’Zv Ges M‡elYv m¤ú‡K© †h †Kvb cÖ‡kœi Reve w`‡Z AvMÖnx Ges Avcwb PvB‡j Avcbvi wewfbœ cix¶vi djvdj Avvcbv‡K Rvbv‡bv n‡e|

GB M‡elYvq AskMÖnY m¤ú~Y© Avcbvi B”Qvaxb| M‡elYvq AskMÖn‡bi c‡iI †h †Kvb mgq Avcwb †Kvb Kvib `k©v‡bv QvovB Avcbvi m¤§wZ cÖZ¨vnvi Ki‡Z cvi‡eb| 

¶wZc~iY: 

M‡elYvi cÖ‡qvR‡b hw` wPwKrmv-AwZwi³ evowZ mgq nvmcvZv‡j _vK‡Z nq A_ev nvmcvZv‡j Avevi Avm‡Z nq Z‡e Avcbv‡K Gi Rb¨ cÖ‡qvRbxq / cª‡hvR¨ LiP †`qv  †h‡Z cv‡i|

Avcwb hw` GB M‡elYvq Ask MÖnY Ki‡Z ivRx _v‡Kb Zvn‡j wb‡æ wba©vwiZ ¯’v‡b Avcbvi ¯^v¶i ev evg nv‡Zi e„×v½ywji Qvc w`b|

m¤gwZ: Avwg Dc‡iv³ Z_¨ c‡owQ Ges m¤úyY©iƒ‡c eyS‡Z †c‡owQ | Avwg GB M‡elYvq †¯^”Qvq AskMÖnY Kijvg|
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 ZvwiL


‡hvMv‡hv‡Mi wVKvbv: 

Avcwb GB  M‡elYvi  cÖkœcÎ Ges m¤§wZ c‡Îi e¨vcv‡i  wbgœwjwLZ wVKvbvq †hvMv‡hvM Ki‡Z cv‡ib |

cÖavb M‡el†Ki bvg : Wvt mv‡qiv evby, wUwe j¨ve, Gj. Gm. wW, AvBwmwWwWAvi,we, ‡dvb: 8860523-32  G·- 2438
KwgwU †KvAiwW‡bkm †m‡µUvwi‡qU: Gg. G. mvjvg Lvb, ‡dvb: 02 9886498 (mivmwi) A_ev 01711428989 (†gvevBj)

Avš—R©vwZK D`ivgq M‡elbv †K›`ª, evsjv‡`k

(Kzô †iv‡Mi wbY©‡qi M‡elYvi Rb¨ my¯’ †¯^”Qv‡meK)

m¤§wZ cÎ

M‡elbvi bvg t Kzô †ivM wbY©‡qi  Rb¨ M‡elYv |   
cÖ‡UvKj bs: 2007-069
cÖavb M‡el†Ki bvg t  Wvt mv‡qiv evby
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M‡elYvq Aš©—f‚w³i Av‡M AskMÖnbKvix‡K M‡elYvi D‡Ïk¨, c×wZ, m¤¢ve¨ jvf-¶wZ mæ‡× we¯—vwiZ Rvbv‡Z n‡e| AskMÖnYKvixi mg¯— cÖ‡kœi mwVK I m‡š—vlRbK DËi w`‡Z n‡e Ges Zv‡`i GI Rvbv‡Z n‡e †h, M‡elYvq AskMÖnY Kiv bv Kiv m¤ú~Y©fv‡e Zv‡`i B”Qvaxb| AskMÖnbKvix‡`i Aek¨B m¤§wZcÎ ¯^v¶i A_ev wUcmB `v‡bi gva¨‡g M‡elYvq Zvi Aš©—f‚w³i m¤§wZ Rvbv‡Z n‡e|
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M‡elYvq AskMÖnYKvixi R‡b¨ Z_¨t

Avcwb hw` GB m¤§wZ-c‡Îi (d‡g©i) †Kvb kã ev Z_¨ bv ey‡S _v‡Kb Zvn‡j Zv M‡elYv Kgx©‡K wRÁmv Ki“b| Avcwb M‡elYvq AskMÖn‡b m¤§Z n‡j GB m¤§wZ-c‡Îi GKwU Abywjwc Avcbv‡K †`qv n‡e|

ÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑÑ

M‡elYvi D‡Ïk¨:

evsjv‡`‡ki gZ Dbœqbkxj †`‡k Kzô GKwU Rb¯^v¯’¨ mgm¨v| eZ©gv‡b evsjv‡`‡k Kzô †ivMxi msL¨v cÖvq 136,000| m¤ú~Y©iƒ‡c Kzô †ivM wbg~©j Ki‡Z msµg‡bi cÖv_wgK ch©v‡q †ivM wbY©q LyeB ¸i“Z¡c~Y© | wKš‘ `y©fvM¨RbKfv‡e  ch©vß †ivM wbY©q c×wZi Afv‡e cÖv_wgK ch©v‡q GB †ivM wbY©q GLbI KwVb| Kzô †ivM m¤ú~Y©iƒ‡c wbivgq†hvM¨ hw` †iv‡Mi cÖv_wgK ch©v‡q we‡kl K‡i kix‡i †iv‡Mi j¶b cÖKvk cvIqvi Av‡M G †ivM wbY©q Kiv hvq| wj‡Wb wek¦we`¨vjq †gwW‡Kj †m›Uvi, †b`vij¨vÛ Gi  mn‡hvwMZvq Avš—©RvwZK D`ivgq M‡elbv †K›`ª, evsjv‡`k (AvBwmwWwWAviwe) `ª“Z Ges Kvh©Kix c×wZ‡Z Kzô †ivM wbY©‡qi Rb¨ 2 eQi e¨vcx GKwU M‡elYv Pvwj‡q hv‡”Q| 

†Kb Avcwb:

GB M‡elYvq Avgiv cÖvßeq¯‹ Kzô †ivMxi Dci Avgv‡`i c×wZi Kvh©KvwiZv ‡`LwQ | Gi evB‡iI GB M‡elYvq Avgv‡`i  my¯’ †¯^”Qv‡m‡Ki cª‡qvRb hviv  Kzô †iv‡M Avµvš— bb Ges GB M‡elYvq AskMÖnb K‡i mn‡hvwMZvi  Aby‡eva KiwQ |

M‡elYvi c×wZ:

Avcwb hw` GB M‡elYvq AskMÖnY Ki‡Z ivRx _v‡Kb Zvn‡j Avgiv Avcbv‡K Avcbvi ¯^v¯’¨ m¤ú‡K© wKQy cÖkœ Ki‡ev Ges kvixwiK cix¶v K‡i M‡elYvi ïi“‡Z Zv wj‡L ivL‡ev Ges M‡elYvi ¯^v‡_© G mg¯— Z_¨ e¨envi Ki‡ev| 
GB M‡elYvi ïi“‡ZB we‡kl cix¶vi Rb¨ Avgiv Avcbvi evû †_‡K 20 wgt wjt i³ msMÖn Ki‡ev| Avcbvi i³ we‡kl ai‡bi  wiG‡R›U (ivmvqwbK Zij) Gi mv‡_ wgkv‡bv n‡e  Ges Zij I i‡³i weµqvi djvd‡ji †cÖw¶‡Z Avcwb Kzô †ivMvµvš— wK bv Zv Rvbv hv‡e| cieZx©‡Z Avcbvi i³ msi¶Y Kiv n‡e hw` Kzô m¤ú©wKZ Ab¨ cix¶vi Kivi cÖ‡qvRb nq| hw` Avcwb ivwR bv _v‡Kb Zvn‡j Avcbvi KvQ †_‡K i³ †bqv n‡e bv |Avcbvi msiw¶Z i†³i bgybv M‡elYv Kvh© †kl nIqvi GK erm‡ii g‡a¨ aŸsm K‡i †`qv n‡e|  

SuywK:

Avcbvi evû †_‡K 20 wgt wjt i³ msMÖn Kivi mgq mvgvb¨ e¨_v Ges b~b¨Zg H RvqMvUzKz mvgwqK fv‡e bxj n‡q hvIqv Qvov Ab¨ †Kvb iKg ¶wZi m¤¢vebv †bB| GB ¯’v‡b †hb †Kvb cÖ`vn bv nq Zvi Rb¨ Avgiv RxevYygy³ mZK©Zv Aej¤^b Ki‡ev Ges GKevi e¨envi†hvM¨ RxevYygy³ wmwiÄ, mu~P e¨envi Ki‡ev|

DcKvwiZv :

hw`I GB M‡elYvq AskMÖnY K‡i Avcwb wb‡R †Zgb DcK…Z n‡eb bv wKš‘ Avcbvi KvQ †_‡K cÖvß djvdj Avgv‡`i Ávbe„w×‡Z mnvqK n‡e hvi Øviv mgvR fwel¨‡Z DcK…Z n‡e|

M‡elYvi †MvcbxqZv Ges m¤§wZ cÖZ¨vnvi :

Avcbvi wbKU †_‡K msM„nxZ mg¯— Z_¨ GKwU wbivc` ¯’v‡b ivLv n‡e †hLv‡b ïaygvÎ GB M‡elYvi M‡elKMb Ges B,Avi, wmÕi m`m¨ e¨vwZZ Ab¨ KviI †Kvb cÖ‡ekvwaKvi _vK‡e bv| Z_¨ we‡k­lY Ges M‡elYvi djvdj cÖKv‡ki mgq Avcbvi bvg Ges cwiPq e¨envi Kiv n‡e bv| Avgiv M‡elYv m¤ú‡K© †h †Kvb cÖ‡kœi Reve w`‡Z AvMÖnx Ges Avcwb PvB‡j Avcbvi wewfbœ cix¶vi djvdj Avvcbv‡K Rvbv‡bv n‡e|

GB M‡elYvq AskMÖnY m¤ú~Y© Avcbvi B”Qvaxb| M‡elYvq AskMÖn‡bi c‡iI †h †Kvb mgq Avcwb †Kvb Kvib `k©v‡bv QvovB Avcbvi m¤§wZ cÖZ¨vnvi Ki‡Z cvi‡eb| 

¶wZc~iY: 

M‡elYvi cÖ‡qvR‡b hw` Avcbv‡K nvmcvZv‡j _vK‡Z nq A_ev nvmcvZv‡j Avevi Avm‡Z nq Z‡e Avcbv‡K Gi Rb¨ cÖ‡qvRbxq / cª‡hvR¨ LiP †`qv  †h‡Z cv‡i|

Avcwb hw` GB M‡elYvq Ask MÖnY Ki‡Z ivRx _v‡Kb Zvn‡j wb‡æ wba©vwiZ ¯’v‡b Avcbvi ¯^v¶i ev evg nv‡Zi e„×v½ywji Qvc w`b|

m¤gwZ: Avwg Dc‡iv³ Z_¨ c‡owQ Ges m¤úyY©iƒ‡c eyS‡Z †c‡owQ | Avwg GB M‡elYvq †¯^”Qvq AskMÖnY Kijvg|
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 ZvwiL


‡hvMv‡hv‡Mi wVKvbv: 

Avcwb GB  M‡elYvi  cÖkœcÎ Ges m¤§wZ c‡Îi e¨vcv‡i  wbgœwjwLZ wVKvbvq †hvMv‡hvM Ki‡Z cv‡ib |

cÖavb M‡el†Ki bvg : Wvt mv‡qiv evby, wUwe j¨ve, Gj. Gm. wW, AvBwmwWwWAvi,we, ‡dvb: 8860523-32  G·- 2438
KwgwU †KvAiwW‡bkm †m‡µUvwi‡qU: Gg. G. mvjvg Lvb, ‡dvb: 02 9886498 (mivmwi) A_ev 01711428989(†gvevBj)
Check-List
CHECK-LIST FOR SUBMISSION OF RESEARCH PROTOCOL

FOR CONSIDERATION OF RESEARCH REVIEW COMMITTEE (RRC)

[Please check (X) appropriate box]

	1. Has the proposal been reviewed, discussed and cleared at the Division level?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If No, please clarify the reasons:      


	2. Has the proposal been peer-reviewed externally? 

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If the answer is ‘No’, please explain the reasons:      


	If yes, have the external reviews’ comments and their responses been attached

	                        Yes             
	 FORMCHECKBOX 


	No
	 FORMCHECKBOX 


	3. Has the budget been cleared by Finance Department?
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	4. Does the study involve any procedure employing hazardous materials, or equipments?

	Yes
	 FORMCHECKBOX 

	No
	 FORMCHECKBOX 



	If  ‘Yes’, fill the necessary form.
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Abbreviations

	BB
	Borderline leprosy

	BL
	Borderline Lepromatous leprosy

	BSA
	Bovine Serum Albumin

	BT
	Borderline Tuberculoid leprosy

	CLO
	Clofazimine

	CMI
	Cell-mediated Immunity

	CSU
	Colorado State University

	DDS
	Dapsone

	ELISA
	Enzyme-Linked ImmunoSorbent Assay

	ENL
	Erythema Nodosum Leprosum

	HRP
	Horse Radish Peroxidase

	ICDDR,B
	International Centre for Diarrhoeal Disease Research, Bangladesh

	IDEAL
	Initiative for Diagnostic and Epidemiological Assays for Leprosy

	IFN
	Interferon

	IL
	Interleukin

	LAM
	Lipoarabinomannan

	LL
	Lepromatous Leprosy

	LUMC
	Leiden University Medical Center

	MAGRALEPRE
	MALta GRAnts for LEProsy Research

	MB
	Multibacillary

	MDT
	Multi Drug Therapy

	MLPA
	Multiplex ligation-dependent probe amplification

	PB
	Paucibacillary

	PBMC
	Peripheral Blood Mononuclear Cell

	PBS
	

	PGL-1
	Phenolic Glycolipid-1

	RMP
	Rifampicin

	RNA
	Ribonucleic acid

	RR
	Reversal Reactions

	SOM
	Self-organizing Map

	TNF
	Tumor Necrosis Factor

	TT
	Tuberculoid Leprosy

	WHO
	World Health Organization


Memorandum

04 December 2007 

To:      Dr. Charles P. Larson

           Acting Chairman 

           Research Review Committee

From:  Dr. Sayera Banu 

           Associate Scientist

           Laboratory Sciences Division 

Sub  : Waiver for external review of the research protocol 

I have submitted a research protocol titled “Biomarkers for prediction of leprosy reactions: a prospective study on cellular and humoral host responses in Brazil and Bangladesh” for the forthcoming RRC meeting to be held on 11th December 2007. The protocol has been reviewed and funded by the MALta GRAnts for LEProsy Research (MAGRALEPRE-2007). 

I, therefore, would like to request you to waive the external review of the protocol. 
Thank you.
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