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ABSTRACT SUMMARY FOR ERC

Tuberculosis (TB) is the world’s leading cause of death from infectious diseases accounting for 8 million new cases and 3.8 million deaths annually. In the past decade, among the 88 million estimated cases of tuberculosis, 15 million of these have been in children, 5 million of whom have died. However, the impact of tuberculosis (TB) epidemic on children living in the developing world has received little attention. As the prevalence of human immunodeficiency virus (HIV) infection increased, tuberculosis disease also grew up as a serious problem in the developed world. Prevention of TB in children is attempted by vaccination with BCG. However, the protective efficacy varies from +80% to –4%, though its effects against military TB and TB meningitis seems much higher (64-78%).   

Young children infected with M. tuberculosis are at greater risk of developing TB compared to older children and adults. Infants < 1 year of age develop disseminated and meningeal disease much more frequently than older children and in absence of treatment majority die from TB. Children infected with M. tuberculosis, which do not develop signs and symptoms of disease by definition have asymptomatic infection. It is these children who, if their infection remains unrecognized, serve as a latent reservoir of M. tuberculosis infection or latent TB. Immaturity of the immune system of young children compared with adults probably plays a pivotal role in increasing susceptibility to M. tuberculosis disease. The diagnosis of tuberculosis in children is difficult because they often cannot produce clinical samples typically needed for diagnosis of TB. Tuberculin skin test (Mantoux test, MT) remains an important tool for diagnosis of tuberculosis infection and disease in the developed world. False negative results may also be obtained due to immunosuppression in conditions including severe malnutrition that is common in developing countries. The current approach to the diagnosis of tuberculosis in children are obtaining history of contact with an adult pulmonary tuberculosis case, recent growth faltering, chronic cough for >3 weeks, chest radiography, BCG acceleration test, TB culture with gastric aspirates, lymphoadenopathy. 

Recently, we investigated the diagnostic potential of detecting tuberculosis-specific antibodies from peripheral blood lymphocytes cultured in vitro as a way to discriminate between active tuberculosis (TB) and inactive infection. Our results showed that a greater magnitude of BCG-specific antibodies in lymphocyte secretions (ALS) indicate a higher probability of active infection with M. tuberculosis. The sensitivity of the test was about 94% with a positive predictive value of 97% and the specificity was 80%. Since this method precludes the need for a specimen from the site of disease, it may also be useful in diagnosis of paucibacillary 
childhood TB. We therefore aim to validate the ALS method for diagnosis of TB in pediatric patients by comparying with clinically diagnosed TB cases. We further aim to screen a number of antigens from M. tuberculosis that may be recognized by ALS. This may allow classifying suitable antigens for increasing sensitivity and specificity of this method as well as identification of immunodominant antigens during active infection and in latent tuberculosis.

Several studies have demonstrated zinc deficiency, low plasma levels of vitamin A, retinol binding protein and pre-albumin in children and adults with pulmonary TB compared to healthy controls. Biologically active vitamin A was shown to inhibit multiplication of virulent tubercle bacilli in cultured human macrophages. Studies on specific host genetic markers in patients with pulmonary TB and miliary/disseminated TB suggested that natural killer cell activity against the infected target cells might be inhibited. Interestingly, a double-blind, placebo-controlled trial of vitamin A and zinc supplementation in adult patients with TB showed evidence of increased efficacy of anti-tuberculosis treatment accompanied with earlier sputum smear conversion and resolution of X-ray lesion area. TB-infected patients have significant infiltration of macrophages, increase in helper T cells but marginal influx of cytotoxic T cells in the lungs and significant expression of pro-inflammatory cytokines. Patients co-infected with T and HIV had either low expression of granulysin and perforin or none.  We aim to study whether biologically active vitamin A and zinc ex vivo can enhance lytic activity of NK cells and increase lytic potential of cytotoxic T cells derived from pediatric patients with TB.

Requirement of a population

The diagnosis of tuberculosis in children is very often difficult to establish because young children cannot produce sputum, chest X-ray and gastric lavage may either be unavailable or have uncertain results.  The ALS assay has shown to be a good marker of diagnosing active TB in adult patients. The method may confirm disease averting the need for a specimen from the site of disease. The advantages of a better alternate technique would specially benefit children in whom early diagnosis is imperative for preventing progressive TB as well as their inclusion in the national DOTS program.
Potential risks and protecting against or minimizing potential risks

There may be a momentary pain and a very small chance of bruising at the site of insertion of the needles while drawing blood or lymph node aspirates and this will not cause any harm to pediatric patient. To minimize the chance of infection, aseptic precautions will be taken and disposable, sterile syringes and needles will be used for drawing blood or aspirate. If children are found unable to tolerate the anti-TB treatment or if the guardians of the patients report any specific complaints, liver function test will be performed to monitor the side effects of drugs. Treatment regimen may be altered by the concerned physician when / if necessary.
Confidentiality

All information/data of this study will be kept confidential and will be provided to the patient upon request. All information and results of laboratory tests will be kept under lock and key and only the investigators of this study would have access to the information. In case of future use of information in the form of Abstract or publication, the anonymity of participant will be strictly maintained.

Informed Consent form and Statement: The statement to the subject includes information specified in items 2, 3, 4, 5 and 7. It also indicates the approximate time required for participation in the activity and the information that the patient can withdraw from the study at any time point at his will, which in no way will hamper treatment and management of this disease.

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. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


1. The M. tuberculosis-specific antibodies in lymphocyte supernatant (ALS) will be a rapid and useful immunodiagnostic method for diagnosis of tuberculosis in pediatric patients.

2. Biologically active vitamin A and zinc increase ex vivo lytic activity of NK cells isolated from blood of patients with tuberculosis.

3. Biologically active vitamin A and zinc induce Th1 type of cytokine production and TB-specific antimicrobial peptides (perforin, granulysin)

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 usefulness of antibodies from lymphocyte secretions (ALS) response in the diagnosis of TB in children as a fast and easy method in comparison to the standard diagnostic practices.

2. To test a number of antigens from M. tuberculosis that may be recognized by ALS in order to classify suitable antigens for increasing sensitivity and specificity of the ALS assay.
3. To study the ex vivo effect of zinc and retinoic acid in the NK cell lytic activity of blood of patients with tuberculosis.
4. To study the induction of Th1 type of cytokine production and TB-specific antimicrobial peptides by biologically active vitamin A and zinc.
Background of the Project including Preliminary Observations 


Tuberculosis (TB) is the world’s leading cause of death from infectious diseases accounting for 8 million new cases and 3.8 million deaths annually (16, 33, 38). It is the cause of one quarter of all preventable adult deaths. The impact of tuberculosis (TB) epidemic on children living in the developing world has received little attention although according to the WHO estimate, more than 1.3 million cases and 450, 000 deaths occur annually in children from TB (4). According to a more recent report, in the past decade, among the 88 million estimated cases of tuberculosis, 15 million of these have been in children, 5 million of whom have died (8). Resurgence in adult tuberculosis has expanded the pool of children and adolescents infected with Mycobacterium tuberculosis in the USA (45). Young children infected with M. tuberculosis are at greater risk of developing TB compared to older children and adults. Infants less than 1 year of age develop disseminated and meningeal disease much more frequently than older children. If these children remain untreated, most of them die from TB. Children infected with M. tuberculosis, which do not develop signs and symptoms of disease by definition have asymptomatic infection. If their infection remains unrecognized, it is these children who serve as a latent reservoir of M. tuberculosis infection or latent TB. Immaturity of the immune system of young children in comparison to adults most likely play a pivotal role in increasing susceptibility to M. tuberculosis disease.

An unusually high rate of TB infection and active disease was reported in a number of nurseries in UK in children who came in contact with a smear positive case (32). India has nearly 30% of the global burden of tuberculosis disease (2). Though in India, the global strategy for TB control was established, with an estimated incidence of new smear-positive tuberculosis of 85 per 100,000 population, there are nearly 1 million new smear-positive cases of tuberculosis a year and about 2 million total new cases (27). In Pakistan, the most commonly affected age group was between 2-5 years and pulmonary tuberculosis was the most frequent one (36). Fully drug-susceptible TB remains a treatable and preventable disease. However, the prevalence of drug resistant TB is increasing in many countries, especially in the developing world. While adults often develop drug-resistant TB on inadequate therapy, drug-resistant TB in children is more often caused by primary infection with organisms that already have become resistant. The patterns of drug-resistant tuberculosis tend to be similar to those seen in adults in the same community. In poor countries, TB control programs rely on case finding, with a case definition of chronic cough and treatment is given to infectious cases (sputum positive). In this scenario, childhood cases will be missed altogether.

BCG vaccination is accepted as one of the most important measures for preventing TB in children. Protective efficacy of BCG varies from +80% to –4%, though it is reasonably effective against military TB and TB meningitis (64-78%). Thus, it has little effect in preventing the development of highly contagious cavitating pulmonary TB in adults. Since children develop the disease from infective adults and not from children, BCG cannot interrupt the chain of transmission of TB. 

The WHO has declared TB to be a global health emergency in April 1993. The strategy is to have all countries provide standardized, effective short-course chemotherapy through a program called DOTS (directly observed treatment, short course) to all tuberculosis patients, with emphasis on cure of sputum-positive cases (36). DOTS is an important part of the treatment strategies for tuberculosis in children and has been found highly effective in the USA (44). DOTS program, aided by a substantial loan from World Bank has been brilliantly successful in about half of China (3) however, the future is uncertain when the funds run out in the near future. Similarly in New York, a disaster has occurred with emergence of TB when a previously successful service is subsequently neglected (18). Although the public health ramifications of inadequate treatment of TB in children seems not as severe as for inadequate treatment in adults, the personal health consequences of nonadherence in children can be disastrous. Infected children will serve as a reservoir from which many adult cases will arise and contribute to the burden that TB places on struggling health systems (17). DOTS has an important role in tuberculosis control, treatment of adult sputum “smear positive” pulmonary TB patients will lead to decreased incidences of childhood TB since children acquire the disease from infective adults and not from other children. Recent studies in India have shown the feasibility to classify and manage various forms of tuberculosis in children in different categories similar to the WHO guidelines for adult tuberculosis (23). To include children as DOTS beneficiaries, more studies are needed in different geographical settings to assess feasibility of classification and treatment of TB in children in different categories and appropriate formulation of antituberculosis drugs for children. It is likely that real improvements in tuberculosis control will come only when new and more effective vaccines are developed and deployed. Meanwhile it is important to study the disease burden and to evaluate rapid diagnostic tests for tuberculosis in adults as well as in children.
Surveillance in Bangladesh 

In Bangladesh, it is the most common cause of death from a single source of infection among adults (5). About 0.5% of the 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). Approximately 45% of the population is tuberculin positive at the age of 14 years. Each year nearly 80,000 deaths occur due to tuberculosis, and 150,000 additional cases are registered throughout Bangladesh (12). Surveys carried out in Bangladesh from 1987 to the present suggest prevalence of smear positive TB in Bangladesh to be between 1-1.8% (48). High cure rates (84% against target of 85%) have been observed in 40 thanas (sub-districts) of Bangladesh after the implementation of DOTS (28). Unfortunately, the case detection rate is still relatively low (38% against target of 70%). Inappropriate combination and dosage of active drugs, poor compliance, and failure to continue treatment for the optimum period of time are the causes of development of acquired or secondary drug resistance. There is also a scarcity of data on the magnitude of multidrug resistant-TB in Bangladesh. A study conducted in rural area reported the prevalence of resistence as 10.9% to any anti-TB drug and MDR in 0.23% in new cases and 5.6% in previously treated cases (49). In an urban based study among 101 patients with pulmonary TB, 29.7% resistance to one or more drugs and 4.9% to multidrug resistance was obtained (50). According to a very recent tuberculosis surveillance study carried out in urban and rural areas of Bangladesh, showed that resistance to one or more drugs was observed in 48.4% of the isolates while multidrug resistance was observed in 5.5% (51). The disease burden of children in Bangladesh has not been studied and is likely to be quite high because of the population burden, overcrowded living conditions and poverty.  
Diagnosis in children 

Suspicion of childhood TB may be aroused by a history of contact with an adult with pulmonary TB, persistent cough or wheezing, failure to gain weight or loss of weight or failure to recover from an infectious diseases despite adequate treatment (WHO, 1989). The diagnosis of tuberculosis in children is often difficult to establish because commonly accepted clinical diagnostic criteria may be difficult to full fill, children rarely produce adequate specimens, and radiographic imaging studies may either be unavailable or have uncertain results (22). Tuberculin skin test remains an important tool for diagnosis of tuberculosis infection and disease as no better method currently exists. A positive test indicates TB infection and in presence of appropriate clinical signs, disease. However, extensive BCG vaccination may interfere with the correct interpretation of the tuberculin test because of induction of varying degree of tuberculin hypersensitivity. In addition, anergy or diminished response has been observed in selected conditions such as protein energy malnutrition that is quite common in infants and children in third world countries such as Bangladesh. Other drawbacks include need for repeat tuberculin testing, cross reactivity with other mycobacterial species, booster effect etc. 

Serological tests are not commonly used in the diagnosis of tuberculosis, although numerous attempts have been made to develop a technique for routine use. Serological tests based on mycobacterial antigens to detect circulating antibodies had been hampered by decreased sensitivity and problem of cross-reaction with other mycobacteria (11, 29, 35). ELISA using three glycolipids [lipo-oligosaccharide family, fractions 4 & 5 of polar glycolipids (LOS),  2, 3-diacyl trehalose (DAT) and triglycosyl phenol phthiocerol dimycocerosate (PGLTb1)] in pediatric patients with TB showed that detection of immune complexes and IgG antibodies against these 3 glycolipid antigens was useful as a complementary technique for serodiagnosis of children with pulmonary TB compared to children contacts and children with non-tuberculosis (42). The method however was not evaluated for use as a standard for general screening. In TB meningitis, pediatric patients had decreased levels of IgA, IgG and IgM compared to healthy controls (24). The use of multi-antigen based enzyme immunoassay (MIA-EIA) for free and complex dissociated antibodies were also found to be rapid and easy method for diagnosis of TB (21). However, antimycobacterial antibody titers have often been lower in children than in adults with tuberculosis (9, 39). Thus, lower antibody titers to M. tuberculosis specific antigens in children compared to adults and the presence of “natural exposure” antibodies make the interpretation of such specific serological tests difficult at times (30).

OUR PREVIOUS STUDIES
J Infect Dis 2003;188: 364-70

The TB diagnostic performance of an assay based on detection of tuberculosis-specific antibodies from peripheral blood mononuclear cells (PBMC) was tested to determine whether antibodies in lymphocyte secretions (ALS) could be used for detection of active disease. Immunoglobulin G specific for antigens Bacillus Calmette-Guerin (BCG) vaccine and purified protein derivative (PPD) was measured in lymphocyte secretions. Patients with active TB had higher BCG- or PPD-specific IgG antibody responses than patients without TB or healthy subjects. This method can be used as a quick diagnostic aid to facilitate rapid detection of TB cases.   

VII) Clin Diag Lab Imm 2004, In Press
We aimed to determine whether the ALS method allows detection of subclinical TB infection in asymptomatic individuals. A prospective study of family contacts (FCs) of patients with active TB and healthy controls was performed. Thirteen of 42 FCs had high ALS responses including six FCs who subsequently developed active TB. Among patients with active TB, BCG-specific ALS responses steadily declined from the time of diagnosis through 6 months following antimycobacterial chemotherapy (p=0.001). The ALS assay enabled detection of infection in exposed symptom-free contacts, who are at greater risk of developing active TB. The method may also allow discriminating between effective treatment of active infection and suboptimal response to therapy.
PRELIMINARY FINDINGS AND FURTHER PLANS

Eleven pediatric patients suspected of having tuberculosis were admitted in a local national Pediatric Hospital. We obtained history and collected blood samples from them and performed the ALS assay. The results are given below:

	Patient ID#
	Age
	Clinical features and radiography
	History of

contact 
	MT, mm
	ALS assay
	Diagnosis
	Treatment

for TB

	# 1
	6 yr
	Night fever, growth faltering, malnourished,

x-ray not suggestive 
	Mother

(expired)
	18
	0.97
	Not confirmed
	Not given

	# 2 
	12
	Fever, malnourished, growth faltering
	Father
	14
	0.42
	Skin TB
	Given

	# 3
	5.5 yr
	Malnourished, growth faltering
	Mother
	ND
	1.11
	Not confirmed
	Not known

	# 4
	3 yr
	X-ray suggestive of TB
	Neighbor
	5
	0.09
	Pneumonia
	Not given

	# 5
	4 yr
	Patchy opacity
	Neighbor
	ND
	2.02
	TB
	Given

	# 6
	8 mo
	Patchy opacity, severely malnourished
	Mother
	0
	1.42
	TB
	Given

	# 7
	11 yr
	Patchy opacity, collapse consolidation
	Neighbor
	18
	1.4
	TB
	Given

	# 8
	2.5 yr
	Pneumonic consolidation
	No contact
	0.4
	0.3
	Pneumonia
	Not given

	# 9
	10 yr
	Fever, cough, malnourished, growth faltering
	Mother
	02
	1.2
	Post cervical lymphadenopathy, TB
	Given

	# 10
	3 yr
	Malnourished, growth faltering, low appetite
	Neighbor
	04
	0.49
	Post cervical lymphadenopathy, TB
	Given

	# 11
	4 yr
	Patchy opacity, severely malnourished, infiltrated lung
	Father
	16
	0.9
	Post cervical lymphadenopathy, TB
	Given


ND- not done. Cutoff of a positive ALS assay is 0.42.

Although more rapid and sensitive laboratory techniques involving molecular biology, immunology and chromatography are being developed, the results for children have been disappointing. The advantages of a reliable serological test for TB is that it would be rapid, relatively inexpensive and precludes the need for a specimen from the site of disease particularly in cases of extrapulmonary TB and in paucibacillary 
childhood TB (30, 46). Better alternate techniques would specially benefit children in whom early diagnosis is imperative for preventing progressive TB. We aim to investigate childhood TB cases in Dhaka attending the Bangabandhu Sheikh Mujib Medical University (BSMMU) and Nari Maitree, Urban Health Care Project (UPHCP) (an NGO) to evaluate diagnostic methods in an attempt to establish standard method for routine screening of TB in children. We aim to apply the ALS method to determine active tuberculosis in clinically diagnosed pediatric patients. 

 
 Studies have shown negative tuberculin skin test reactions, defects in macrophage antimycobacterial activity and decreased natural killer cell activity in patients with TB. Nutrient deficiencies exacerbate tuberculosis disease and exert multiple detrimental effects on host antimycobacterial resistance in experimental tuberculosis (15, 31, 41). Zinc deficiency adversely affects tuberculin reaction, reduces number of immunocompetent T cells, low PPD-induced proliferative responses, decreased production of TH1 cytokines, impairs synthesis of retinol binding protein and reduces plasma retinol concentration (10, 43). Recent studies in Indonesia, South Africa, China and India have demonstrated zinc deficiency, low plasma levels of vitamin A, retinol binding protein and pre-albumin in children and adults with pulmonary TB compared to healthy controls (20, 25, 40, 47). Zinc supplementation boosted PPD-induration size in children exposed to adults with smear-positive TB irrespective of nutritional state (14). Zinc supplementation could work by correcting asymptomatic or marginal zinc deficiencies or as a non-specific booster of immunological mechanisms. Biologically active vitamin A was shown to inhibit multiplication of virulent tubercle bacilli in cultured human macrophages (13). Studies on specific host genetic markers in patients with pulmonary TB and miliary/disseminated TB suggested that natural killer cell activity against the infected target cells may be inhibited (7). Interestingly, a double-blind, placebo-controlled trial of vitamin A and zinc supplementation in adult patients with TB showed evidence of increased efficacy of anti-tuberculosis treatment accompanied with earlier sputum smear conversion and resolution of X-ray lesion area (26). We aim to study whether biologically active vitamin A and zinc ex vivo can enhance lytic activity of NK cells derived from pediatric patients with TB. 


At the Karolinska Institutet, a P3 safety facility for tissue handling of TB material is used for identification of cytokines and expression of cytolytic effector molecules at the single cell level. This part has taken two years to full fill but is now starting to generate results: Using the 38000 MW TB-antigen as well as BCG stimulus we found that MHC I restricted CD8+ T cells producing IFN- were significantly higher in blood of healthy contacts of tuberculosis patients reflecting a protective role for these CD8+ cells. When assessing pulmonary tissue as well as lymph node biopsies from TB-infected patients we have been able to demonstrate significant infiltration of macrophages, increase in CD4+ T cells but marginal influx of CD8+ T cells in TB patients. Infected patients were assessed prior to anti-TB treatment. They had significant expression of IL-1, TNF- as well as IL-6 and HMGB-1 (DNA-bending proteins) as compared to non-infected controls. We have recently identified HMGB1 as a major contributor to chronic inflammation. There was increased expression of IL2, IFN-(only expressed in 60% of patients) as well as up regulation of IL-4. In TB/HIV infected patients, we found that the expression of granulysin and perforin was either low or absent. 

Thus, understanding the mechanism of action of vitamin A and zinc in induction of host responses against mycobacterium may help in developing additional therapeutic strategies for restoring the capacity of infected host to fight against the disease. 

Research Design and methods


Clinical site 

The sites for selection of pediatric patients will be Bangabandhu Sheikh Mujib Medical University (BSMMU) and Nari Maitree, Urban Health Care Project (UPHCP) (an NGO) in Dhaka. About 7-8 pediatric patients clinically suspected of having TB are seen each month at the BSMMU of whom about 60% are diagnosed to have TB disease, the rest are non-TB cases. The cost of treatment at the BSMMU is borne by the guardian of the patients. At the Nari Maitree Clinic, about 5-7 new adults cases confirmed by sputum microscopy attend the clinic. Among these adult cases, some of these parents show concern about transmission of TB to their offspring with complaints of fever, cough, anorexia etc and bring their children to the clinic. About 1-2 pediatric patients per month attend the clinic. However, at Nari Maitree Clinic, only sputum smear positive adult TB patients are given anti-TB drugs free of cost following the rules of National TB Program. However, no treatment is provided to children aged <14 years who are unable to produce sputum. The DOTS corner at the PSKP (Progoti Shomaj Kollyan Protishtan) located in ICDDR,B campus also provides anti-TB drug free of charge to patients with positive sputum smear or positive FNAC microscopy. 

Study population
Pediatric patients presenting to the BSMMU and Nari Maitree suspected of having tuberculosis are judged by the physicians at the respective hospitals according to the Kenneth Jones’ criteria for diagnosis of TB in children. 

Inclusion criteria

1. Age: 0-13 yrs

2. Gender: Male/female

Clinical suspicion of TB will be based upon the following features:

1. Cough > 3 weeks

2. Chronic low grade fever 

3. Persistent loss of appetite

4. Recent loss of weight 

5. History of TB within family

6. Response to Mantoux Test

7. Pneumonia not responding to conventional antibiotic therapy

8. Abnormal chest x-ray findings not commensurate with clinical condition

9. Poor weight gain (<5 g/kg/day) in a severely malnourished child in spite of nutritional support

10. Swollen single or matted lymph nodes

The diagnostic scoring system based on the above features (modified Kenneth Jones’ criteria for the diagnosis of TB in children) is given in Annex 1. 

Exclusion criteria  
1. History of receiving anti-TB medication either for TB chemoprophylaxis or for treatment

2. Non-TB chronic diseases liver or renal disease (documented by clinical features and laboratory investigations like liver function tests and creatinine).

3. Patients whose guardians will not consent for participation in the study 

4. Patients whose residence is outside Dhaka. 
Sample size
The hypothesis for this study is that the results of the ALS assay will be associated with the clinical diagnosis of the patient.  If we assume that the ALS assay will be positive, ( i.e. > 0.42 ) in 70% of children diagnosed with pediatric tuberculosis, then a sample size of 36 children would be sufficient to assess this proportion +15% with a 95% confidence in each group.

Again, sample size was determined applying another method for diagnostic accuracy based on ROC (receiver operating characteristics) curve index using the software NCSS and PASS (Number Cruncher Statistical System, Kaysville, Utah) (34). Based on results of the ALS assay in adult patients with tuberculosis (37), when the sensitivity of the ALS assay may vary between 0.80 to 0.90, B (ratio of SDs of test and control ALS titers) is 0.32, ratio of patients and non-TB controls is 1, lower false positive rate (FPR) is 0.00 and the upper FPR  is 0.20, CI is 95% and alpha is 0.05 and beta 0.10. Based on these, sample size in each group will be 58 and considering a 10% drop-out, the sample size in each group will be 64. The total sample size will be 128.
All TB suspects will be enrolled in the study. After confirmation by clinical examination, history and investigation, a confirmed case will be considered as TB case and a non-TB case will be considered as a control. Since few pediatric patients are seen at the hospital, therefore all pediatric cases presenting to the outpatient at BSMMU or at Nari Maitri will be included in the study.
Clinical examination

Clinical examination will be carried out before admission, one month, two and six months after initiation of chemotherapy. Weight, height and mid-upper arm circumference (MUAC) will be measured at intervals as shown in table 1. Additional information will be recorded as given in Case Report Form (Annex II).

Treatment

Short course chemotherapy with three drugs - rifampicin, isoniazide and pyrazinamide will be given for six months. Drugs will be administered according to WHO recommendation in the following dosage: Rifampicin (R) 10 (8-12) mg/kg/ day and Isoniazid (H) 5(4-6) mg/kg/ day daily for 6 months. 

Pyrazinamide (P) 25(20-30) mg/kg/day daily for first 2 months. The anti-TB drugs will be provided to the patients free of cost, which will be purchased from the local market with the project funds. Drugs will be given at every 15 days-interval at ICDDR,B to ensure complete follow-up visits up to 6 months. 
Toxicity management and side-effects: If patients are found unable to tolerate the treatment or any specific complaints are reported by the guardians of the patients, liver function test will be performed to monitor the side effects of drugs. This will be done by measuring hepatic function tests (bilirubin, alkaline phosphatase (ALP), aspartate transaminase (AST) alanine transaminase (ALT), gamma glutamyl transferase ((GT)) after initiation of chemotherapy at 1 month follow-up or even earlier when complaints are reported.

Definition of clinical recovery: Absence of clinical symptoms with regression/resolution of X-ray findings of at least 2/3rd of the original lesion after assigned treatment, weight gain, and/or reduction in the size of lymph node.

Definition of treatment failure: Treatment failure will be defined as non-resolution of clinical and X-ray findings; or increase in size of lymph and/or appearance of fresh lymph nodes after assigned treatment (at least 2 months of intensive phase).  
Table 1. Schedule for sample collection and list of assays to be done are given below: 

	Specimens
	Evaluations
	aPre-admission
	bAdm. day
	cFollow-up phase

	
	
	
	
	1mo
	2 mo
	6 mo

	History & clinical
	MT
	
	
	
	
	

	investigations
	Chest radiography
	
	
	
	
	

	
	Fever, cough, appetite
	
	
	
	
	

	Anthropometry
	Body weight
	
	
	
	
	

	
	MUAC 
	
	
	
	
	

	
	Height
	
	
	
	
	

	Blood
	Liver function test*
	
	
	
	
	

	
	ALS assay
	
	
	
	
	

	
	NK lytic activity
	
	
	
	
	

	
	CTL activity
	
	
	
	
	

	FNAC
	Microscopy
	
	
	
	
	

	Sputum
	Microscopy
	
	
	
	
	

	
	Liquid & solid culture
	
	
	
	
	


Note: FNAC, fine needle aspiration cytology. aPre-admission is the time when patients will be examined for various parameters, which will allow to determine whether the patient is eligible for enrollment. After confirming diagnosis based on clinical findings, blood samples will be collected for immunodiagnostic as well as in vitro assays on badmission day. The cfollow-up phase involves measurement of weight, MUAC and blood sampling for the immunological assays. *Liver function test will only be performed if there is any clinical evidence of side effects of drug toxicity.

Mantoux Test:  Mantoux Test will be performed in all patients using PPD (1 tuberculin unit; Statens Seruminstitut, Copenhagen, Denmark) injected intradermally in one arm and measurement of the induration at the site of injection 72 hours afterwards. 

Fine needle aspiration cytology (FNAC):  The procedure involves drawing pus from the swollen lymph node area that will used for microscopic examination in order to detect caseous material lymphocytes and giant epithelioid cells suggestive of granulomatous lymphadenitis of tuberculous origin. In this procedure, a needle (24G) of a syringe will be inserted into it to draw out the fluid/pus in the syringe. A thin smear will be prepared from each pus specimen on microscopic slides, fixed and stained with Papanicolaou stain method and will be examined under microscope for morphological characteristics. 
Collection of specimens

Specimens for microscopy: Sputum will be collected from older children if they are able to produce it for mycobacterium culture and sensitivity testing. Fine-needle aspirate (FNAC) will be collected from lymph nodes for microscopic examination as well as for mycobacterium culture. 

Blood: Blood (3.5 ml) will be collected at admission and at 2 and 6 months later for evaluation of the ALS assay (table 1). Blood may also be collected from patients to evaluate hepatic toxicity if and when needed.
Analysis of specimens

Sputum: Smear will be prepared from each sputum sample and stained with Zeihl-Neelson method and will be examined under microscope for AFB. Conventional Lowenstein-Jensen (L-J) solid media for culture and sensitivity tests and liquid MGIT method will be used for mycobacterium culture.
ALS assay: Blood (3.5 ml) will be collected from median cubital vein in heparin coated tubes (Vacutainer System; Becton Dickinson, Rutherford, NJ). For clinical evaluation, blood at each time point will be examined for total and differential leukocyte count, hemoglobin and ESR.

The ALS method used for adult patients with TB will be followed as described earlier (37). Mononuclear cells will be separated from blood upon ficoll-hypaque centrifugation and cells will be suspended in RPMI 1640 medium with 10% fetal calf serum, 2% L-Glutamine and penicillin-streptomycin-Amphostericin B (1%). Cells in a concentration of 106/ml/well will be added to the wells of a 24 well tissue culture plate and will be incubated for 48 and 72 hours at 37(C with 5% CO2. At the end of the incubation period, supernatant will be collected and kept in -70(C. Five antigens namely BCG vaccine (Freeze-dried, glutamate-BCG vaccine for intradermal use, lot # 1861, Japan BCG Laboratories, Japan), lipoarabinomannan (ManLAM), Culture filtrate proteins (CFP), Cell Wall (CW), and peptidoglycan complex (mAGP) (from Colorado State University) will be used as antigens. Immunoglobulin G and M titers specific to these antigens will be measured in supernatant by the enzyme-linked immunosorbant assay (ELISA). Polystyrene microtitre plates (Nunc-Maxisorp) will be coated with antigens (100(L/well of 10(g/ml in carbonate buffer containing 0.1 M sodium bicarbonate and 5 mM magnesium chloride, pH-9.8) and incubated overnight at 4(C. After washing with PBS-tween and blocking with 10% FBS in phosphate buffered saline (PBS, pH 7.2), plates will be incubated at 37(C for 60 minutes. Following washing, undiluted lymphocyte supernatants will be added (100(L/well) and incubated for 2 hours at 37(C. Rabbit anti human IgG (or IgM) HRP conjugate will be added and incubated for 2 hours at room temperature. After washing, freshly prepared substrate (O-phenylenediamine (OPD; 1 mg/ml in 0.1M sodium citrate (pH-4.5) buffer and H2O2) will be added and plates will be developed. The enzyme reaction will be stopped with 1.0 M H2SO4 and optical density (OD) will be measured after 20 min at 492 nm. Antigen-specific responses will be expressed as relative titers, which are defined as the optical density multiplied by the dilution factor of the sample. Multiple antigens will be tested for evaluating sensitivity and specificity of the method.

Flow cytometric assay for NK cell-lytic activity

A flow cytometric assay will be used to determine NK cell-mediated cytotoxicity (19). PBMC suspended at a concentration of 106/ml will be used as the effector cells and the cell line K562, an NK-sensitive human erythromyelocytic leukemia cell line maintained in complete culture media at 37º C with 5% CO2will be used as the target cells (1x105/ml). Effector cells will be incubated with zinc acetate or all-trans retinoic acid or both (at optimal concentration) for 1 hour. Effector and target cells (in log phase) will then be mixed in a ratio of 50:1 and 25:1 while control tubes will contain effector or target cells only. The cell-mix will be centrifuged at 200xg for 1 min and incubated at 37º C with 5% CO2 for 3 hours. Mouse anti-human CD45 antibody conjugated to FITC will be added to each tube, gently mixed and kept in ice for 20 min. Just before acquisition, propidium iodide (PI) will be added. Flow cytometry will be performed with a FACSCalibur cytometer (Becton Dickinson) set for four-color analysis. The true count of NK cells in whole blood (50 L) will be assessed by flow cytometry. 

Expression of perforin and granulysin in granules in CD8 T cells and NK cells.

Frozen PBMC will be stained for the presence of perforin and granulysin at the single cell level after in vitro re-stimulation with BCG. Our group in KI has developed a technique for detection of these two proteins at a single cell level. Reagents specific for granulysin assay have been obtained in collaboration with Dr. Steffen Stenger, University at Erlangen, and reagents specific for perforin detection have been obtained in collaboration with Dr Judy Lieberman, Harvard University. Quantification of cells expressing perforin and granulysin in PBMC will be assessed by FACS. In order to identify the source of perforin and granulysin expressing cells, two-colour staining will be performed. Immunofluorescent staining for CD4, CD8, CD56, CD16, CD94, CD19, CD1a and MAC 387 is used for markers of specific subsets of immunocompetent cells and will be done in combination with perforin and granulysin to assess relative contribution from each phenotype of cells. In addition, we will assess induction of alpha-defensins, PR-39 and beta-defensin 1-3 by immunocytochemical technique and FACS. 

DATA ANALYSIS 

Comparison of the number of significant antibody responses in lymphocyte secretions (ALS) with the number of clinically diagnosed positives cases will be made by four-field table analyses and the sensitivity, specificity and the predictive accuracy for specific-antibody determination in lymphocyte secretions will be calculated. Cut-off to define a positive test value: Receiver Operator Characteristic curves (ROC) will be constructed from the ALS responses to BCG or other antigens comparing TB patients with non-TB controls. The selection of the best cutoff point value will be based on the level at which the accuracy is maximum. Student t test will be performed for analysis of in vitro data.

COLLABORATIVE ARRANGEMENTS

The proposed study is based on the collaboration between the PI at ICDDR,B and the investigators at the BSMMU and Nari Moitri and Professor Jan Andersson, Head of the Division of Infectious Medicine, Karolinska University Hospital, Sweden. 
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 equipments 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).  


Initial screening, clinical diagnosis and patient selection will be carried out at the BSMMU and UPHCP. Further clinical examinations, MT, X-ray and application of the ALS will be carried out at ICDDR,B. NK-cell mediated cytotoxicity will be performed at ICDDR,B. Quantitative studies of cytokines, perforin and granulysin expression in frozen PBMC from patients will be performed at the Division of Infectious Diseases, Karolinska University Hospital at the Karolinska Institutet. The specimens will be sent to KI in dry ice or liquid nitrogen for these analyses. The specific antibodies have been obtained by professor Jan Andersson in collaboration with Dr Steffen Stenger, University at Erlangen, and Dr Judy Lieberman at the Harvard University and will be done in the KI.

ETHICAL ASSURANCE FOR PROTECTION OF HUMAN RIGHTS

The ethical implications are outlined below:

1. For inclusion of pediatric patients, informed consents will be required from the guardians of patients according to the guide lines of the local ethical committee at ICDDR,B.  

2. Patients will receive clinical care and therapy free of charge. The study will not in any way interfere with the management and treatment of the patients. Guardians may discontinue the participation of their children in the study at any time point. This decision will not have any influence on the clinical management or therapy of the patients.

3. The proposed study involves repeated sampling of blood (3.5 ml) from patients at 3 time points (3.5x3 = 10.5 ml). The procedure is not harmful and is not expected to result in any physical damage or injury.
RISK ANALYSIS


A delay in recruiting patients can delay the completion of the project in the stipulated time period and then the implementation of the project will be difficult. 

DISSEMINATION AND USE OF FINDINGS


Among the estimated cases of tuberculosis in children in the world, 1/3rd of them have died. However, the impact of tuberculosis epidemic on children living in the developing world has received little attention. The National TB Program does not cover Directly Observed Treatment (DOTS) for children since children can rarely produce sputum for micrsocopy. This study will provide an excellent opportunity to explore the potential use of ALS method in the diagnosis of tuberculosis in the pediatric population, and confirm disease averting the need for a specimen from the site of disease particularly in cases of paucibacillary 
TB and in extrapulmonary TB. Major outcome of the study will be rapid and improved diagnosis of both pulmonary and extrapulmonary TB. The advantages of a better alternate technique would specially benefit children in whom early diagnosis is imperative for preventing progressive TB as well as their inclusion in the national DOTS program. The ALS method may also serve as a potential tool in monitoring therapeutic responses in patients, evaluating recent TB contacts in countries with high TB rates and in industrialized countries for contact tracing as well as for screening of immigrants from TB endemic countries thereby curtailing the chain of transmission. The knowledge that will be gained from the proposed study will be of enormous benefit, not only for the people of Bangladesh and Asia, but for all other areas of the world with high infection rates of tuberculosis, especially in Subsaharan Africa where HIV and tuberculosis co-infection is a major public health problem. Furthermore, understanding the mechanism of action of vitamin A and zinc in in vitro induction of host responses against mycobacterium may help in developing adjunct therapy strategies for restoring the capacity of infected host to fight against the disease. The study involves collaborative research work on tuberculosis with the national institutes that may help the government of Bangladesh in remodeling its strategy to contain the increasing problem of TB and MDR-TB as well as policy decisions. The knowledge will be important for the development of improved diagnostic tests and better vaccine development and assessment of the efficiency of anti-tuberculosis vaccines. The results will be disseminated through presenting at local, regional and international conferences, and by publication in peer-reviewed journals. 
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 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.


1. Full salaries of two research officers, one lab attendant, one field attendant, 100% of study physician, 30% salary of the PI (ICDDR,B), 5% salary of the co-investigators, 100% salary of the research physician at the hospital of BSMMU are requested.   

2. Charges for patients include costs for anti-tuberculous drugs, vitamins, costs for paying patients on follow-up for wage loss and meals.

3. Interdepartmental charges include costs of pathology, histopathological and biochemical tests. 

4. Costs for supplies and reagents required for the ALS assay, solid & liquid culture and drug susceptibility assays, disposable plasticware, glassware.

5. Expenses for publication has been requested.

6. International travel has been requested per year for carrying out work at KI in Sweden, for analysis and group discussions of results and writing up of manuscripts at KI and at ICDDR,B. 

7. Local transport cost is requested for trips between TB hospitals and ICDDR,B, for recruitment and screening of patients, visiting patients at their homes to remind and encourage them to complete their follow-up visits.

8. Costs for spare parts, UPS, voltage stabilizers are requested.

Sequence of tasks within time frame:

	
	Year 1
	Year 2

	Initial set up
	
	

	Patient enrolment with follow-up
	
	

	Laboratory assays
	
	

	Data analysis and writing up
	
	


Itemized specific tasks for each listed investigator:

1. Rubhana Raqib (PI): Designing and planning of study, overall supervision of work in the lab, coordination of specimen and data collection, data analysis. Writing up of results obtained.

2. Jan Andersson:  Plan of work, scientific and academic feedback. Technical support for relevant work at KI.

3. David Sack: Scientific and academic feedback, especially on the ALS assay.

4. Stephen P Luby: Scientific and academic feedback, design of the study.

5. Zeaur Rahim: Culture of mycobacterium tuberculosis from sputum or aspirates

6. PK Bardhan: Clinical and scientific advise

7. Medical officer:  Patient enrolment, blood collection, patient history. 

8. Research physician: Patient screening & recruitment at site, routine clinical management.

9. Research Officers: Carry out experiments specific for the protocol involving immunological techniques; data collection, data compilation.

10. Lab/field Attendant:  Sample collection from study patients, labeling and storing of samples. Washing and cleaning of laboratory ware, autoclaving and discarding infected materials, visiting patients at their respective homes to encourage patients to come to the Center for follow-up visits; accompanying patients to the clinic for skin test and fine needle aspirate investigations.

Annex I

Modified Kenneth Jones’ Criteria for the Diagnosis of TB in children

	Score +3


	Score +2
	Score +1
	Score -1

	1. Recovery of AFB from sputum, gastric lavage, laryngeal swab etc.
	1. X-ray suggestive of lymphadenopathy with or without parenchymal lesions


	1. Non-specific X-ray changes
	1. BCG vaccination in the last 2-years

	2. Tuberculous granuloma, granulomatous lesions in lymph node biopsy or choroid tubercles on fundoscopy
	2. Suggestive physical findings: pleurisy, skin lesion, osteomyelitis, Pott’s spine etc
	2. Compatible physical findings: erythema nodosum, phlyctenular conjunctivitis, meningitis, cervical lymphadenitis, arthritis, hemoptysis etc


	

	3. Positive Mantoux test induration exceeding 10 mm


	3. Doubtful Mantoux test (5-9 mm)
	3. History of contact with a patient suffering from TB
	

	
	4. Recent Mantoux test conversion from negative to positive


	4. Non-specific granuloma
	

	
	5. Contact with sputum positive patient


	5. Age below 2 years
	

	
	
	6. Non response to therapy
	

	
	
	7. 3rd degree PEM


	


According to this scoring system, 7 or more points indicate unquestionable TB; 5-6 points indicate probable TB, therapy may be justified; 3-4 points indicate that further investigations are needed.

Table adapted from: Akbar MS and Hossain MM. Synopsis of child health. Dhaka: HA Memorial Trust, 1995.

Annex-II


Case Report Form (Pediatric TB)
A.  Patient Information





Date: ______________________
1.
Patient name_______________







(d/m/y)

2. Patient ID#______________
3. Sex:
      FORMCHECKBOX 
 Male
 FORMCHECKBOX 
 Female
4. Age: _________ [Years]

5. Address:________________________________________________________________________

__________________________________________________________Phone:_________________

5. Weight: _______________kg       6. Height: _____________feet     7. MUAC: _____________cm

B. Clinical History 

1. General Appearance:___________________________________________________________


2.  FORMCHECKBOX 
  Not ill 
   FORMCHECKBOX 
  Mildly ill  
 FORMCHECKBOX 
 Moderately ill 
     

3.   Infection Site:
   FORMCHECKBOX 
  Pulmonary 
          FORMCHECKBOX 
 Extra-pulmonary  _______________________ 





(please specify)

C. Signs and Symptoms 


	                                      Yes        No
1.
Growth faltering
 FORMCHECKBOX 
 
 FORMCHECKBOX 
 

2.
 Fever ____________°C
 FORMCHECKBOX 
 
 FORMCHECKBOX 
 

3.
 Persistent cough
 FORMCHECKBOX 
 
 FORMCHECKBOX 
 

4. Loss of appetite
 FORMCHECKBOX 

 FORMCHECKBOX 

	5. Liver ________________________________________              
6. Spleen ______________________________________
7.
 Other [specify]_______________________________

______________________________________________


D.  Other Information
1. History of contact with TB case: 
 FORMCHECKBOX 
 Yes     
 FORMCHECKBOX 
 No

If yes, since when___________________________________________________________________

2. BCG:          FORMCHECKBOX 
 Yes, since ______________yrs       FORMCHECKBOX 
 Scar present     
    FORMCHECKBOX 
 No BCG       FORMCHECKBOX 
 Unknown


(Scar or History)

3. Co-existing illness (specify): _________________________________  
 FORMCHECKBOX 
 Yes

   FORMCHECKBOX 
 No

4. PPD skin test: 
 FORMCHECKBOX 
 prior positive  
 FORMCHECKBOX 
 current___________mm
 
5. Chest X-ray:
__________________________________________________            FORMCHECKBOX 
 Not Done

6. Lymph node enlargement:
  FORMCHECKBOX 
 regional  
 FORMCHECKBOX 
 generalized  

7. Lymph node biopsy: 
 FORMCHECKBOX 
 Histology   
 FORMCHECKBOX 
 Not done  
E.  Received TB Rx ?     FORMCHECKBOX 
 Yes    FORMCHECKBOX 
 No 

To receive TB Rx?         FORMCHECKBOX 
 Yes     FORMCHECKBOX 
 No


Chemotherapy: ....................................................................................................................................
	Isoniazid 
	Rifampicin
	Ethambutal
	Streptomycin
	Others

	....................mg/kg
	.......................mg/kg
	......................mg/kg
	......................mg/kg
	.....................mg/kg


F. Diagnosis based on:  ______________________________________________________

Comments: ______________________________________________________________________

_________________________________________________________________________________

Study physician’s Signature: _______________________________
Date:________________

Follow-up (After           month)

A. Patient name_______________      Patient ID#________________
Date: ______________

Weight: _____________kg       2. Height: _____________feet    3. MUAC: ________________cm

B. Clinical  

General appearance:____________________________________________________________


 FORMCHECKBOX 
  Not ill 
   FORMCHECKBOX 
  Mildly ill  
 FORMCHECKBOX 
 Moderately ill 
     

C. Signs and Symptoms 



1. Growth: ______________________________________________________________________

2. Other symptoms: _______________________________________________________________

D. Chemotherapy: 
	Isoniazid 
	Rifampicin
	Ethambutal
	Streptomycin
	Others

	....................mg/kg
	.......................mg/kg
	......................mg/kg
	......................mg/kg
	.....................mg/kg


Response to antituberculous therapy after one month




1. Symptoms:  
 FORMCHECKBOX 
 Improved 
 FORMCHECKBOX 
 Worsen  
 FORMCHECKBOX 
 Same  
 FORMCHECKBOX 
 No F/U 
       

2. CXR:

 FORMCHECKBOX 
 Improved 
 FORMCHECKBOX 
 Worsen  
 FORMCHECKBOX 
 Same  
 FORMCHECKBOX 
 ND  
E. Final Diagnosis: _______________________________________________________________

Comments: ______________________________________________________________________

_________________________________________________________________________________

Study physician’s Signature: _______________________________
Date:________________
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‡ivMx/m¤§wZ`vbKvix- Gi Kv‡Q wK Kvg¨?:
· Avcbvi mš—v‡bi hw` Kd nq Zvn‡j Zv‡Z h²v ‡iv‡Mi Rxevby Av‡Q wKbv Zv cix¶v Kivi Rb¨ Avcbvi mš—v‡bi Kd †bqv n‡e| 
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SyuwK Ges jvf:
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wbRˉŸZv Ges ‡MvcbxqZv:
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AskMÖnb bv Kiv Ges AskMÖn‡bi ci cÖZ¨vnvi K‡i †bIqvi AwaKvi:
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CONSENT FORM

Protocol Number:    
2004-031
Protocol Title:         

Evaluation of the ALS method for diagnosis of tuberculosis in children
Investigator’s name: 
Dr. Rubhana Raqib, ICDDR,B. Mohakhali, Dhaka __________ 

Organization: ___   
ICDDR,B: Centre for Health and Population Research_______

Purpose of the research

Diagnosis of tuberculosis (TB) in children is very difficult because they often cannot produce clinical samples typically needed for diagnosis of TB. We are conducting a study to evaluate a rapid diagnostic method for TB among suspected pediatric patients. The method has been tested in adult patients with TB with good results and would now like to investigate the applicability of the test for diagnosing TB in children. 

Why selected 

After clinical evaluation, we suspect that your child may be suffering from tuberculosis (TB). We are inviting you to help us in the research by allowing participation of your child in this study. Your child’s participation in this study may help to evaluate a rapid diagnostic method for TB in children and save lives in future due to TB. 

What is expected from the patients/respondent?

· Your child will be required to give sputum for culture of TB bacilli if s/he can produce it. 
· If your child has a swollen node in any part of the body, s/he will need to undergo a procedure that involves drawing pus from the swollen node area. In this procedure, the needle (24G) of a syringe will be inserted through the skin into the swollen lymph node and pus will be drawn in the syringe. This pus will be examined under microscope to diagnose the disease.
· Chest x-ray will be performed and body weight and mid-arm-circumference will be measured at the time of first presentation. Chest x-ray may also be performed after 6 months if advised by the study physician.
· Your child will need to give 3.5 ml (about 1/2 teaspoon) of blood on the first day to investigate the new diagnostic method. When you bring your child for follow-up examination 2 months (about 1/2 teaspoon) and 6 months (about 1/2 teaspoon) later, blood will also be obtained to check if the infection has subsided. 
Risk and benefits

Other than momentary pain and a very small chance of bruising at the site of insertion of the needles, drawing blood or lymph node aspirate will not cause any harm to your child. To minimize the chance of infection, we will take aseptic precautions and use disposable, sterile syringes and needles for drawing blood and lymph node aspirate. If the child is diagnosed as a case of TB, s/he will be given treatment of TB free of costs. The necessary medicines will be purchased from local market through the project funds.

Privacy, anonymity and confidentiality

All information/data of this study will be kept confidential and information related to the medical condition will be provided to you upon your request & subject to the availability. We will keep all the information and results of laboratory tests performed on you under lock and key and only the investigators of this study and the ERC would have access to the information. You would be able to communicate with the investigator of this study. 

Future use of information

In case of future use of information collected from the study in the form of Abstract or publication, your child’s name and identity will not be used.

Right not to participate and withdraw

It is your decision to let your child participate in this study. Even after initial participation in the study, you have the right to withdraw your child from the study at any time at your will without jeopardizing medical care and treatment for the child.

Principle of compensation 

Except for receiving anti-TB medicines free of cost for the treatment, there will not be any other benefit to your child as a result of participation in this study. However, the results of this study will help us to evaluate the usefulness of the method for diagnosis of TB in children. This will help in the treatment and management of this disease and will thus benefit the society. We will compensate for any wage loss and travel costs that you may incur for each follow-up visit.

If you permit your child’s participation in this study, please indicate that by putting your signature or put your left thumb imprint at the specified space below:

Thank you for your cooperation.

_______________________________________

____________________

Signature or left thumb impression

 


Date

of attendant/Guardian

_______________________________________

____________________

Signature or left thumb impression of the witness


 Date

_______________________________________

___________________

 Signature of the PI or his/her representative

 
Date

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

Dr Rubhana Raqib






Immunology Laboratory





Laboratory Sciences Division, 




ICDDR,B







Phone: 8811751-60/Extn 2404
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