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PROJECT SUMMARY: Describe in concise terms, the hypothesis, objectives, and  the relevant background of the project. 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. ( TYPE TEXT WITHIN THE SPACE PROVIDED).

Principal Investigator:

Dr. Tahmeed Ahmed

Project Name:
Identification and validation of an optimum clinical scoring system and objective markers for diagnosis of tuberculosis and estimation of prevalence of multiple drug resistance in children
Total budget (direct cost): 
US $82,322


Beginning Date: 01/03/03

Ending Date: 28/02/2005



The recently introduced directly observed therapy-short course (DOTS) strategy for control of tuberculosis (TB) does not target children. As a result, children continue to be infected from adults
. Despite the huge burden of TB in adults in developing countries, the disease remains an under diagnosed and also a neglected entity among children. The problem is compounded by the fact that diagnosis of TB in children is difficult because they usually cannot produce sputum for diagnostic tests and the skin test is mostly negative in children with malnutrition, which is prevalent in the developing countries including Bangladesh. There is no national guideline for diagnosis of TB in children in Bangladesh. For diagnosis of childhood TB, it is imperative, therefore, to have effective clinical scoring systems that can be incorporated into national guidelines for TB control. The proposed study will validate two clinical scoring systems - the modified Kenneth Jones score (KJS; currently used at the Dhaka Hospital of ICDDR,B) and the WHO-recommended TB score (TBS) in the diagnosis of childhood TB. The validation will be done by comparing sensitivity, specificity and predictive values against objective markers of TB including culture and PCR
, and clinical cure following treatment. The magnitude of antimicrobial resistance will also be assessed by susceptibility testing of the mycobacterial isolates from gastric aspirate or from sputum in case of older children. The modified KJS and the TBS will be applied to children suspected to have TB, ie., severely malnourished children failing to respond to nutritional rehabilitation or those who do not show clinical/radiological response to appropriate treatment for pneumonia with broad-spectrum antibiotics. If a child fulfills either of the 2 scores, anti-TB treatment would be started according to the standard regimen and tests for objective markers performed. Treatment will be provided free of cost to all children and they will be followed until clinical cure. A total of 80 children will be enrolled into the study. The results of the study will enable us to prepare a simplified and validated diagnostic algorithm for diagnosis of TB in children that can be incorporated in the upcoming Health, Nutrition and Population (HNP) plan of the country as well as in the national TB control guidelines. The algorithm will also be important for the Essential Services Package (ESP) from its limited curative care, malnutrition, and referral perspectives. The results will also give us a clear idea about the magnitude of the problem of multidrug resistance among children with TB in Bangladesh. 
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DESCRIPTION OF THE RESEARCH PROJECT
Hypothesis to be tested:

Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.


1. Clinical scoring systems are effective means of diagnosing tuberculosis (TB) in children, especially if the children are young and malnourished. 

2. Multidrug resistant (MDR) TB is a factor that further amplifies the problem of TB in childhood, and it also exists among Bangladeshi children. 
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. Apply both modified Kenneth Jones score (KJS) and the WHO-recommended Tuberculosis score (TBS) for the diagnosis of TB in suspect children and compare their sensitivity, specificity and positive and negative predictive values against clinical cure following treatment as well as against objective markers of TB including microscopy, culture and PCR of gastric aspirate/sputum smear for identification of Mycobacterium tuberculosis, and serologic tests.
2. Investigate the magnitude of MDR TB in children.
Background of the Project including Preliminary Observations 

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

Although an ancient disease, tuberculosis (TB) remains the most important infectious disease in the world in terms of morbidity, mortality and economic impact. The World Health Organization (WHO) has declared the disease as a global health emergency; the first infectious disease to be designated as such (1). Unlike in adults, accurate diagnosis of TB in children is difficult, which makes the assessment of the magnitude of the problem on a global basis difficult. Nevertheless, the magnitude of childhood TB need not be under emphasized. An estimated 88 million cases of TB occurred in the past decade globally of whom 15 million were children and 5 million of them died (2). The situation in Bangladesh is dismal. Among 210 countries, Bangladesh ranked 5th in terms of disease burden due to TB (3). The incidence of any form of TB in Bangladesh has been estimated to be 238 per 100,000 population (4). It has also been estimated that in the year 2000, 310,000 people fell ill and 70,000 died due to TB in the country. Data on TB among children in Bangladesh is scanty. Of the total number of newly detected sputum smear-positive cases reported in 2000, children <14 years constitute only 2%. This is an underestimated figure because children 10 years old or younger were unlikely to have been included in the estimate as they cannot effectively produce sputum. A recent review of the National TB Control Program of Bangladesh has, therefore, recommended research on childhood TB - its diagnosis and association with malnutrition - as a priority 
(4). 

Children acquire TB from droplet infection with Mycobacterium tuberculosis spread from aerosol formation of sputum expectorated by adults with pulmonary TB (5). A smear-positive (presence of acid-fast bacilli, M. tuberculosis, in the sputum as detected by microscopy) pulmonary TB patient may infect 50-70% of children aged 4 years or less. However, following infection not all children develop tuberculous disease, characterized by appreciable clinical or radiological abnormalities. Approximately 10-30% of infected children develop the disease in the 3-12 months following infection (6). The risk of disease is increased by factors including younger age of the child, malnutrition, co-infection with HIV, and other immunocompromised conditions including immunosuppresive therapies. The highest morbidity and mortality occur in young children who are at increased risk of the disseminated forms of TB i.e. miliary TB and TB meningitis (5). 

The recently introduced directly observed therapy-short course (DOTS) strategy is believed to reduce the burden of the disease in adults, but it does not target children. As a result, children continue to be infected from adults and despite the huge burden of tuberculosis in adults in developing countries, childhood TB remains an under diagnosed and neglected entity. In developing countries, most cases of childhood TB are associated with malnutrition, which is also associated with poverty and ignorance. Poverty not only leads to malnutrition but also to overcrowded housing, poor ventilation, and poor hygiene habits like coughing up sputum and spitting it in the open, factors that facilitate transmission of TB from adults to adults and from adults to children. It is now widely accepted that TB and poverty are closely linked to each other, and the decline of TB incidence in developed countries was largely due to improvement in social conditions (7). Among adults, malnutrition contributes significantly to TB infection, re-infection and re-activation of latent foci, and also affects the clinical course of the disease (8). Generally, the diagnosis of childhood TB is difficult largely due to the fact that the disease in children produces non-specific or protean clinical manifestations. Unlike adults, infants and young children do not develop the cavitary form of pulmonary TB that can be more readily detected by a chest X-ray, and from which M. tuberculosis enter the bronchi from the cavities and are expectorated in the sputum (9). Moreover, young children cannot produce sputum and this makes the detection of M. tuberculosis and diagnosis of TB difficult. Widespread childhood malnutrition in developing countries not only predisposes children to TB infection and increases the severity of the disease, but also renders diagnosis of TB difficult because the tuberculin skin test for TB is often negative among such population (10). Moreover, 10% of immunocompetent and non-malnourished children with culture-documented TB do not show a positive response to the tuberculin skin test (11). The association between TB and malnutrition is now well known (12). Malnutrition, like many conditions in which the immune system is depressed, may cause a primary focus of TB to progress to frank disease, especially after an illness like measles (13, 14). The combination of TB and malnutrition has been found to be three times more deadly than TB alone (15). 

The Dhaka Hospital of ICDDR,B runs a program for the diagnosis, treatment and follow-up of children with TB. Till date, 570 patients have been treated, of whom 527 were children and 43 were adults (caretakers of the children). Over 75% of the children were diagnosed to have TB while undergoing nutritional rehabilitation for severe malnutrition. Anecdotal experience suggests that TB is under diagnosed at the hospital as elsewhere, and therefore, the actual number of children with TB reporting to the hospital could be much higher. Because of the absence of proper diagnostic tools, the program relies upon a clinical scoring system, the modified Kenneth Jones score (KJS), for diagnosing TB in children (16). This scoring system is based upon criteria that include age and nutritional status of the child, non-response to therapy (absence of weight gain during nutritional rehabilitation and/or pneumonia not responding to conventional treatment), prior BCG vaccination, history of exposure to TB, size of skin induration after injection of purified protein derivative (the Mantoux test for TB), and radiological evidence of parahilar lymhadenopathy. History of exposure to TB is defined as having lived in the same house or on the same residential plot with an index case for at least 1 month (17). Each criterion carries a particular score, and a total score of 5 or higher is suggestive of TB (annex 1). In the original criteria developed by Kenneth Jones and colleagues for the diagnosis of TB in children, points were not given for malnutrition and a MT cutoff >10 mm (17a). Radiological criteria used were quite diverse including primary complex, healing primary complex, progressive primary complex, and sequelae or complications of progressive primary complex. In order to identify early and potential cases, Shah et al modified the score by giving 2 points for 3rd degree protein-energy malnutrition, 2 points for a history of measles or whooping cough within the last 3 months, and 1 point for such a history within the last 3-6 months (17a). Akbar and Hossain, from their experience in Dhaka Shishu Hospital, have given 1 point for 3rd degree PEM and have excluded history of measles or whooping cough as criteria (16). Instead of keeping diverse radiological categories as criteria, they have placed 2 points for radiological evidence of lymphadenopathy with or without parenchymal lesions and 1 point for non-specific chest x-ray changes. The modified version of KJS, as published by Akbar and Hossain, is used routinely in all pediatric centers of Bangladesh including the Dhaka Hospital of ICDDR,B. The modification, thus, takes into account malnutrition which predisposes to TB but also suppresses tuberculin reactivity, and eliminates substantially the discretion associated with diverse radiological categories. As of now, the modified KJS has not been validated against other reliable markers of diagnosis of TB, although the criteria continue to be used in children. 

Upon being diagnosed to have TB at the Dhaka Hospital of ICDDR'B, children are treated with rifampicin, isoniazid and pyrazinamide for the initial two months of intensive phase of anti-TB therapy, followed by rifampicin and isoniazid in the following four months of continuation phase of therapy. The median age of 398 children diagnosed on the basis of the modified KJS at ICDDR,B was 15 months with a male:female ratio of 1.6:1, and 95% of children were severely malnourished with a weight-for-age of 46 ± 8% of standard reference (NCHS median). Most of these children come from impoverished families having meager income and poor parental schooling (approximately $50 per month and almost no formal maternal education). A history of contact with a TB patient could be obtained in 40%, MT was positive in 33%, and radiological evidence of parahilar or paratracheal lymphadenopathy was observed in 58% children. The median KJS in this group of children was 5 with an interquartile range of 4-6. Therefore, some children were treated for TB on clinical suspicion although their KJS score did not suggest disease. 

The WHO has recently recommended another clinical scoring system for diagnosing TB in children (annex 2) (18). This score, the TB score chart (TBS), is based on the work of Dr. K. Edwards in Papua New Guinea (14), and it does not rely upon chest x-ray findings and biopsy, and it appears to be simpler than the KJS. It is believed to be an easy, inexpensive and quick method. Except for a thermometer and the PPD reagent for the Mantoux test, no other equipment is needed. The TBS considers 11 different features, each with its own score. If the total score is 7 or higher and there is no other likely diagnosis, the child is treated for TB. In the case of the TBS, the MT is considered positive if the induration is 10 mm or greater in a child who did not receive BCG vaccine, and 15 mm or more if the child has had BCG. Unexplained fever and night sweats are confirmed by excluding other diseases, such as urinary tract infection. There is only one reported study on the evaluation of TBS; the sensitivity of TBS was found to be 62% and specificity 95%. In comparison, the chest x-ray was 'positive' in only 25% and the MT in 24% of study children (18a). The study, being a retrospective one, had its inherent limitations. As is the case with the KJS, the TBS has also not been validated against objective markers of TB. This has led to the belief that the sensitivity and specificity of clinical scoring systems for diagnosing TB in children may not be satisfactory, resulting in both over-and under diagnosis (19).   

Some children fail to grow, exhibit manifestations of the disease despite adequate therapy, and require prolongation of the continuation phase of therapy. Such failure to respond may be due to resistance to conventional anti-TB drugs. Multidrug resistant TB, defined as disease due to infection by a strain of M. tuberculosis that is resistant at least to both isoniazid and rifampicin (20), is believed to be on the increase in developing countries. However, data on MDR TB in children is sparse in the developing countries and totally lacks in Bangladesh. Children may have primary resistance i.e. resistance to one or more drugs in the absence of any history of prior anti-TB medications (21). They can also have secondary resistance, which results from inadequate and inappropriate therapy. For example, if children are given only one drug effective against the infecting strain of Mycobacterium tuberculosis, secondary resistance will develop to that drug (19). As the mycobacterial density is relatively low in childhood TB and the bacteria are intermittently active metabolically, secondary drug resistance is believed to be uncommon in young children. On the other hand, primary drug resistance in children would be more common and reflective of the degree of resistance in adults in a particular community (5). Preliminary results from an ongoing study among adults reveal 17.4% resistance to isoniazid, 7.4% to rifampicin, and 6.8% to both isoniazid and rifampicin (MDR) (Personal communication, Dr. K. Zaman, Public Health Sciences Division, ICDDR,B).

Rationale

Although TB and malnutrition are major public health problems in Bangladesh, childhood TB remains a neglected entity. This is because children are not targeted in the DOTS program, and simplified yet valid methods for diagnosing TB in children are lacking. Given the enormous magnitude of the disease in Bangladesh, as documented in adults, development of a valid and simplified clinical scoring system for diagnosing TB in children will contribute significantly to child health. If the prevalence of multidrug resistance is found to be high in children, better treatment options will have to be formulated and measures taken to contain the spread of MDR TB in general. 

Significance  
Currently there are no national guidelines for diagnosis of TB in children in Bangladesh. We hope that the study will enable us to define a simplified and validated diagnostic algorithm for diagnosis of TB in children. The algorithm can be incorporated in the upcoming Health, Nutrition and Population (HNP) plan of the country as well as in the national TB control guidelines. The algorithm will also be important for the Essential Services Package (ESP) from its limited curative care, malnutrition and referral perspectives. The validated algorithm will also be useful for all developing countries.
Research Design and Methods

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


Study participants

Participants in the proposed prospective study will be children <15 years of age admitted to the Dhaka Hospital of ICDDR,B for the treatment of acute illnesses including diarrhea, dysentery, pneumonia, sepsis or malnutrition, who are clinically suspected to have TB. Clinical suspicion of TB will be based upon one or more of the following features: cough for more than 3 weeks, chronic low grade fever, persistent loss of appetite, weight loss and failure to thrive, matted cervical lymph nodes, pneumonia not responding to conventional therapy with broad-spectrum antibiotics, abnormal findings on chest x-ray not commensurate with clinical condition and therapy, poor rate of weight gain (<5 g/kg per day) during nutritional rehabilitation of a severely malnourished child, and a history of TB in a family member. Such children will be enrolled into the study only after receiving informed consent from their parents/guardians or themselves if they are old enough to understand. During check-ups of family members of index patients, if any other member below 15 years of age fits with the inclusion criteria of the study, then that member will also be approached to be a study participant.

Exclusion criteria

Infants and children having the following characteristics will not be enrolled into the study:

· history of receiving any anti-TB medicine in the past either for treatment or chemoprophylaxis of TB

· chronic diseases such as renal or liver disease (as evident from history and clinical features, and supported by laboratory investigations such as serum liver enzymes and creatinine)   

· residence in another town or district that might interfere with follow-up.

Patient care

Acute illnesses will be treated in the General Ward or Special Care Unit of the hospital, and those recovered from the acute phase of severe malnutrition will be treated in the Nutritional Rehabilitation Unit (NRU) for catch-up growth. Indicators of recovery from the acute phase of severe malnutrition include a normal body temperature, normal respiration, alertness, resolution of diarrhea and other illnesses, fairly good appetite, and ability to take feeds by mouth (22). Treatment of acute illnesses including diarrheal diseases and severe malnutrition will be provided as per existing case management protocols for severely malnourished and nutritionally better-off children (22, 23, 24). 

The modified KJS and the TBS will be applied to child who is clinically suspected to have TB (re: Study participants). Failure of a severely malnourished child to respond to NR will be defined as a rate of weight gain <5 g/kg per day over a period of 2 weeks (25). Mantoux test will be performed by the intradermal injection of 5 TU (0.1 ml) of purified protein derivative (PPD, Statens Institute, Denmark) on the volar aspect of the fore-arm. The size of induration will be read after 72 hours. Anti-TB treatment will be started if the score is 5 or more according to the modified KJS and/or 7 or more on the TBS. The following anti-TB treatment regimen, which is currently being routinely practiced at ICDDR'B, will be used (18):

Anti-TB medicine
1st 2 months intensive phase

mg/kg per day
Next 4 months continuation phase

mg/kg per day

Isoniazid (INH)
5
5

Rifampicin
10
10

Pyrazinamide
25
-

In addition, 10 mg of pyridoxine (vitamin B6) will be given daily. All medicines will be provided free of cost. The parents/care givers will be asked to bring their children every fortnight to the hospital's Nutritional Follow-up Unit (NFU), which houses the childhood TB program. During each visit, the child will be examined for clinical improvement or deterioration and nutritional status, and the parents would be asked for occurrence of any adverse events. Anti-TB and other necessary medicines will be dispensed for the next two weeks. If a child fails to be brought at the scheduled visit by two days, a home visit will be made by a Research Assistant to determine the cause of default as well as to provide the medicines. If a child has persisting signs and symptoms of TB after 6 months of anti-TB treatment, further evaluation would be done (including chest x-ray), and treatment with isoniazid and rifampicin would be extended by another 3 months.

Monitoring of compliance: As mentioned earlier, each child will be given anti-TB medicines for two weeks. The parents/care takers will be asked to bring back the tablet containers at the next visit and the number of tablets not taken will be noted. The dose of each medicine given daily to the child will be verified from the parents, that is, whether one-half of a tablet or one-fourth is given and on how many occasions each day. A urine specimen of the child will be collected during the visit and its color inspected visually. A deep brown/reddish color will indicate that the child is on rifampicin. If a child defaults at the scheduled visit by two days, a home visit will be made by a Research Assistant to determine the reason for default as well as to provide the medicines. 

Counseling of parents/caretakers: The counseling for TB patients done routinely in the Dhaka Hospital of ICDDR,B will be followed. It starts soon after a diagnosis of TB has been made. The parents/care takers are explained in very simple terms about the nature of the disease, probable ways by which the child got the disease, and the importance of continuing the treatment to the end. They are also explained the importance of informing the relevant health care staff about the presence of signs or symptoms suggestive of TB among other members of the family (cough for 3 weeks or more, chronic low-grade fever, recent weight loss, loss of appetite, or blood in sputum). They will be informed that appropriate measures will be taken by the staff in case of presence of any signs or symptoms. To prevent stigmatizing the child, the fact that children with TB are not contagious will be emphasized. During counseling, general measures of hygiene such as refraining from spitting in the open will also be highlighted. Counseling will be re-enforced during each follow-up contact.

In an area with a high incidence of TB, 10 percent of the mothers of children with probable or confirmed TB were found to have the disease (26). In order to find out whether the disease also exists in other members of the same family, the parents of the child diagnosed to have TB will be meticulously interviewed about presence of any signs or symptoms among the family members. Family members having features suggestive of the disease will be evaluated by clinical examination, and a chest X-ray and the Mantoux test would be performed if indicated. Treatment would be provided to the family member(s) diagnosed to have TB.    

Validation of modified Kenneth-Jones Score and Tuberculosis Score

The modified KJS and TBS will be validated against clinical cure following treatment as well as the following objective markers of TB:

1. Sputum smear of older children for acid-fast bacilli (AFB)

2. Gastric aspirate smear for AFB

3. Laryngeal swab smear for AFB

4. Gastric aspirate / laryngeal swab / sputum of older children for M. tuberculosis culture in Lowenstein-Jenssen medium and in MGIT 

5. BCG acceleration test 

6. Serum adenosine deaminase levels

7. Serum antibodies against potent mycobacterial antigens including IgG antibodies to M. tuberculosis H37RV, the 38-kDa antigen, and antigen 60 

8. Polymerase chain reaction (PCR) amplification of M. tuberculosis DNA from gastric aspirate/sputum and identification using established primers. This technique may have an important role in diagnosis/validation in children who usually have paucibacillary disease.

1. Sputum smear of older children for AFB 

This test would be applied for children >10 years of age since younger children can rarely produce sputum (18). An early morning specimen (on each of 3 days) consisting of all the sputum raised in the first 1 hour after waking up will be collected in a thick glass container that has been boiled previously for 10 minutes, cooled and dried. The specimen will be checked to contain solid or purulent matter. If it does not contain any solid matter, it then implies collection of saliva instead of sputum, and the subject will be asked to cough out sputum again. Since sputum contains normal respiratory flora, proper decontamination of the specimen containing such flora is crucial to AFB detection (27). Decontamination will be done by treatment of the specimen with a combination of 2% NaOH (decontaminant) and 0.5% N-acetyl-L-cysteine (mucolytic agent). It may be noted that excess of mucus in the specimen will trap AFB and might protect other flora from decontamination. 

Mycobacteria are acid- and alcohol-fast bacilli. The lipid rich cell surface of mycobacteria is responsible for retention of an aniline dye e.g. carbol fuchsin, even after decolorisation with acid and alcohol. On sputum smear, AFB will be detected by the Ziehl-Neelsen stain. The smear will first be fixed on the glass slide and covered with carbol fuchsin for 3 minutes. The slide will then be heated, rinsed with tap water, and decolorised with acid-alcohol for 3-5 seconds. It will be rinsed again and examined under a microscope using an oil immersion lens (x100) and x6 or x8 eye-piece lens. AFB, if present, will appear as red, beaded rods (18).     

2. Gastric aspirate smear for AFB

Before initiating treatment, gastric lavage fluid will be aspirated in empty stomach on three consecutive mornings, treated appropriately with base, and processed immediately (28). After buffering, gastric lavage fluid will be centrifuged at a rate of 3000 rpm for 20 minutes. For collection of gastric lavage fluid, a nasogastric tube will be left in situ overnight and the contents will be aspirated before and after a lavage with 30 ml of 0.9% saline. Care will be exercised so that the lavage and aspiration are done while the child is asleep, since waking up of the child would increase gastric peristalsis, which would reduce the volume of aspirate (29).  

3. Laryngeal swab smear for AFB

Laryngeal swabs will be taken on an empty stomach on three consecutive mornings. Wire-shafted laryngeal swabs (Medical Wire, Corsham, Wilts, UK) will be used, with the swab bent to an angle of 120° at a point about 1-1.5 cm proximal to the tip. The tip would be moistened with sterile distilled water to facilitate adherence of sputum to the surface and inoculation on to the culture medium. The child's tongue would be brought forward by a tongue depressor and the swab passed with the tip horizontal and then rotated vertically over the back of the tongue into the midline (30). A cough is elicited as the swab enters the larynx. A direct smear will be made on a slide for Ziehl-Neelsen staining. After proper decontamination, as specified above, the swab will be rubbed on the surface of a Lowenstein-Jenssen (L-J)medium slope for culture of M. tuberculosis.

4. Gastric aspirate/ laryngeal swab/ sputum of older children for culture in Lowenstein-Jenssen medium and in MGIT

The decontaminated sputum specimens will be inoculated on to L-J medium slopes, incubated at 37°C and read weekly up to 8 weeks. The strains will be identified as M. tuberculosis by standard methods viz sensitivity to p-nitrobenzoic acid, niacin production and catalase activity at 68°C, pH 7.0 (31). Drug susceptibility will be determined using the proportion method that compares the growth of a patient's strain in the presence and absence of a drug (27). Strains of M. tuberculosis cultured from children will be subjected to susceptibility testing against the first-line anti-TB drugs: rifampicin, isoniazid, pyrazinamide, streptomycin and ethambutol. Laboratory cross contamination can be reduced substantially by having a proper laboratory set-up and by enforcing stringent laboratory operating procedures. The TB Laboratory of ICDDR,B has been established according to the design of the P3 level laboratory at Institut Pasteur, Paris, which is famed world wide for studies on TB. The laboratory has been equipped with safety hoods with negative pressure and fire bouys for sterilizing bottlenecks, caps, and hand-used appliances. Use of clinical devices such as bronchoscopes and complex laboratory techniques such as batch processing are known to be risk factors for false positive cultures. These devices and techniques will not be used in the study.

The Mycobacteria Growth Indicator Tube (MGIT) is a newer method for rapid detection and susceptibility testing of M. tuberculosis. This method will be used as an adjunct to the conventional culture method described above. It has been reported that the MGIT can detect M. tuberculosis resistance to rifampicin and isoniazid within 7 days (32). A 0.5 ml aliquot of concentrated sputum specimen will be inoculated directly to a growth control MGIT and to 3 antibiotic-containing MGITs. All cultures will be incubated at 37(C and will be examined daily with a 365 nm UV light. Positive flourescence, indicating growth and manifested by a bright orange colour at the bottom of the tube, will be detected by comparing the growth control and the antibiotic-containing tube to the positive and negative controls. MGITs observed to fluoresce will be examined on the day of detection by acid fast smear. Any growth of M. tuberculosis in the MGIT with antibiotics will be interpreted as resistance to the drug.

Contamination rate in MGIT is conventionally kept to low levels by adding polymyxin B, amphotericin B, nalidixic acid, trimethoprim and azlocillin (PANTA). As vancomycin has recently been shown to be a key factor in further reducing contamination (32a), we will first evaluate the effects of mixing the specimen with vancomycin (at 0 and 1 (g/ml) before transferring it to the MGIT.

5. BCG acceleration test

This test is based on an accelerated and exaggerated reaction at the site of an intradermal injection with 0.05 ml of BCG vaccine of TB patients. A BCG test will be positive if an induration appears at the injection site within 24 hours, persists for 72 hours or more, and the size of the induration is 5 mm or larger in size (33). When applied simultaneously with the Mantoux test (MT), BCG acceleration test was found to be more sensitive than MT in diagnosing TB in children (34, 35). In undernourished children, the test was found to have better specificity than the MT (33). The efficacy of the BCG test, however, is recently being debated (36). It is argued that the increase in sensitivity by using BCG as an antigen instead of PPD comes at the cost of loss of specificity. The false positive reactions to BCG are higher than with MT. Moreover, most of the data for BCG test pertains to an era when BCG coverage was poor. Little is known about the effects of prior BCG vaccination on the validity of the test.  

6. Serum adenosine deaminase levels

Adenosine deaminase (ADA) is an enzyme involved in purine catabolism (37) and is essential for the differentiation of lymphoid cells, particularly T cells, and plays a role in the maturation of monocytes to macrophages (38). Levels of ADA were found elevated in the serum, pleural fluid and other biological fluids of patients with TB, although the factors responsible for enhanced ADA activity are not clear. Serum ADA levels could differentiate children with TB from healthy children in a study in Turkey (39). ADA activity in the sera of children will be determined by the calorimetric method of Giusti, which is based on the measurement of ammonia produced when adenosine deaminase acts on an excess of adenosine (40).

7. Serum antibodies against antigens of M. tuberculosis

An enzyme-linked immunosorbent assay (ELISA) will be used to detect serum IgG antibodies to M. tuberculosis H37RV. The antigen used will contain 106 CFU/ml of an autoclaved suspension of M. tuberculosis H37RV. In a South African study, this ELISA-based test had a sensitivity and specificity of 70% and 98% respectively (41). Serology against the 38-kDa antigen and antigen 60 will also be done because of promising results in some studies in children. Sensitivity and specificity of ELISA for serum IgG to these antigens vary from 49-100% and 71-100% respectively (42).
8. PCR amplification of M. tuberculosis DNA from gastric aspirate/sputum

In adults, PCR techniques using the mycobacterial insertion element IS6110 as the DNA marker for M. tuberculosis complex organisms have a sensitivity and specificity of more than 90% compared with sputum culture (43). However, data on the use of PCR in childhood TB is limited. A considerable variability has been reported in the sensitivity and specificity of PCR compared with a clinical diagnosis of TB in children (44, 45). The method of Narita et al will be used for the PCR (46). Gastric aspirate and sputum specimens will be washed twice with phosphate-buffered saline and pelleted by centrifugation. A 10th volume of lysozyme solution (2 mg/ml) in 10 mM Tris (pH 8), 10 mM EDTA and 0.5% SDS will be added to the pellet and incubated at 37°C for 1 h. Proteinase K, 200 µg/ml, will be added to the solution and incubated at 37°C for a further 16 h. DNA will be purified by sequential phenol-chloroform-isoamyl alcohol extraction, precipitated by ethanol, and finally dissolved in a 10 mM Tris (pH 8), 1 mM EDTA solution. PCR will carried out under standard conditions in a 100 µl volume of reaction mixture. A primer set specific for a novel region of the rpoB gene of M. tuberculosis (5'-TCAAGGAGAAGCGCTACGA-3' and 5'-GGATGTTGATCAGGGTCTGC-3') will be used, resulting in amplified specific fragments of 360 base pair size (47). This primer set is currently being used in other studies on TB molecular biology in the TB Laboratory of the Centre. 

Spacer oligotyping or “spoligotyping” will also be done on the clinical samples. This recently developed PCR-based method allows simultaneous detection and strain differentiation of M. tuberculosis present in clinical specimens without the need to culture the slowly growing organism. The method is referred to as spacer oligotyping or spoligotyping because it is based on strain-dependent hybridization patterns of in vitro-amplified DNA with multiple spacer oligonucleotides (48). The method relies on the in vitro amplification of DNA across the unique, highly polymorphic direct repeat locus present in the M. tuberculosis complex chromosome. Spoligotyping has been used successfully to detect and type M. tuberculosis in clinical materials such as sputum, bronchial lavages and tissues. The method will also give an idea about clustering patterns. 

Outcome variables

Sensitivity, specificity, and predictive values of the 2 clinical scoring systems - the modified KJ score and the TB score - as well as the objective markers of TB including culture, PCR, etc. will be determined. Clinical cure at the end of therapy will be considered as a standard. Prevalence of multidrug resistance, defined as resistance to two or more first-line drugs, will be determined in children with TB. Clinical outcome, especially growth and co-morbidity, of children treated for TB will be compared with non-TB children matched for age and nutritional status. As most of the study participants will be malnourished children, we will use the existing database of severely malnourished children managed in the NRU of the Dhaka Hospital. The database has information on socioeconomic characteristics, rate of weight gain, morbidity, and follow-up of about 2000 children. A child with TB will be compared with two nearest  children matched for age and nutritional status.

Sample size estimation

In 2000-2001, a total of 6,500 children of the age group 0-5 years were admitted to the in-patient units of the Dhaka Hospital of ICDDR,B with diarrhea, pneumonia and/or severe malnutrition. As this is a group of hospitalized children more prone to have TB, the prevalence of the disease is expected to be 4%, compared to 2% smear-positive cases country-wide in the age group 0-14 years (4). The country-wide comparison group comprised mostly of older children who could provide sputum samples. In order to estimate the level of prevalence with a precision of 5% and 95% confidence limit, 59 children need to be studied. Allowing for a drop out rate of 25%, a total of 80 children will be enrolled (rounded off from a calculated figure of 79 children). A similar sample size is estimated for antimicrobial resistance assuming that 7% will have multidrug resistance (extrapolating from results from adult patients; personal communication, Dr. K. Zaman, Public Health Sciences Division, ICDDR'B). Based on current data on childhood TB in the hospital, the study will take 2 years to complete. 

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

Acutely ill children will be treated in the General ward or Special Care Unit of the Dhaka Hospital of ICDDR,B. Severely malnourished children will be transferred to the NRU of the same hospital as soon as the acute phase treatment is complete and the children are fit for the nutritional rehabilitation phase. Treatment will be provided by a team that will include study investigators and hospital staff members. Existing diagnostic laboratory and radiology facilities of the hospital will be utilized. Special tests including M. tuberculosis culture, PCR, and serology will be performed in the TB Laboratory of the Laboratory Sciences Division of the Centre. The TB Laboratory is now well equipped and staffed to perform such tests.   
Data Analysis

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

The investigators will perform data entry, data cleaning and analysis themselves. Data will be entered into a personal computer concurrently with the progress of each subject. SPSS Windows
 software will be used to analyze data. The software Epi info 6.0 will be used to calculate anthropometric indices. Sensitivity, specificity, and predictive values of the two scores, as well as the objective markers of TB will be determined against clinical cure upon treatment. These indices will be compared among the scores and markers. The indices are defined as follows (49): 

Sensitivity is defined as the ability of a test to identify a disease when it is really present, that is, the proportion positive of those who have the disease. Specificity is the ability of a test to identify the absence of a disease when it is really not present. It is the proportion negative of those who do not have the disease. The positive predictive value is the ratio of true-positive test results to all positive (true and false) test results. The negative predictivevalue is the ratio of true-negative test results to all negative (true and false) test results. Receiver operating curves will be constructed to evaluate the tests. 
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 test the hypothesis that clinical scoring systems are effective means of diagnosing TB in children. In addition to the currently used scoring system (the Kenneth-Jones score), the WHO-recommended TB score will also be applied to children suspected of suffering from TB. The anti-TB treatment regimen that is recommended for children will be used, and no new drug therapy would be tested. Sputum of older children (>10 years old) and gastric lavage aspirate from younger children will be collected. Gastric lavage aspiration is a quite safe procedure that is used routinely worldwide. The only discomfort to the child will be the drawing of 5 ml of venous blood for special tests for diagnosing TB. Enrollment into the study will pose no added risk to a child, other than the inherent risks of TB and/or severe malnutrition. The benefits, among others, will include free and supervised treatment of TB for the child as well as other family members. The parents will always have the right to withdraw their children from the study at any time. Children so withdrawn will continue to receive treatment for TB.
Use of Animals

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


This study will not use any animal.
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Dissemination and Use of Findings

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

The results of this study will be disseminated through local, regional and international scientific conferences. The results will also be published in an international, peer-reviewed journal for wider dissemination. The validated clinical scoring system will be incorporated in the upcoming Health, Nutrition and Population (HNP) plan of the country as well as in the national TB control guidelines. The clinical scoring system will also be important for the Essential Services Package (ESP) from its limited curative care, malnutrition and referral perspectives, as well as for all developing countries.
Collaborative Arrangements


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


Dr. AM Mahmood, Assistant Professor of the Institute of Chest Diseases Hospital, Dhaka, will be the collaborative partner. He is an expert on TB and will provide valuable scientific input to the study, including clinical and radiological consultation. On the other hand, he will acquire knowledge about mycobacteriology and antimicrobial resistance of M. tuberculosis by participating in the study.
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.
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Annex 1

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
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 cojunctivitis, 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.

Adapted from: Akbar MS and Hossain MM. Synopsis of child health. Dhaka: HA Memorial Trust, 1995.
Annex 2

TB Score Chart for Use in the Diagnosis of TB in Children
      Score if feature present

Feature
0
1
2
3
4
Score

GENERAL

Duration of illness (weeks)
<2
2-4

>4



Nutrition (% weight for age)
>80
60-80

<60



Family TB 

(past or present)
Nil
Reported by family

Proved sputum positive



Tuberculin test



Positive



Malnutrition



Not improving after 4 weeks



Unexplained fever and night sweats


No response to malaria treatment




LOCAL


Large,  painless lymph nodes, sinus in neck, axilla, groin




Joint or bone swelling 




Abdominal mass or ascites




CNS signs (change in temperament, lethargy, fits, coma, and usually abnormal CSF findings





Angle deformity of spine


TOTAL SCORE


A score of 7 or more indicates a high likelihood of TB, starting treatment is justified. 

Adapted from: World Health Organization. TB: a clinical manual for South East Asia. Geneva: WHO, 1997.

Detailed Budget for New Proposal


Project title: Identification and validation of an optimum clinical scoring system for diagnosis of tuberculosis and estimation of prevalence of multiple drug resistance in children

PI: Dr. Tahmeed Ahmed, CSD, ICDDRB
Tentative budget (US$) for 2 years

Personnel
% of effort       
Rate/mo
1st year
2nd year
Total

Dr. Tahmeed Ahmed 
20
1,219
2,926
3,072
5,998

Dr. B. Nahar
20
635
1,524
1,524
3,048

Medical Officer (NOA) x 1
100
635
7,620
8,001
15,621

Mycobacteriologist, TB Lab
20
635
1,524
1,524
3,048

Research Assistant x 2
100
224
5,376
5,376
10,752

Health Workers x 3
100
90
3,240
3,240
6,480

Sub-total

22,210
22,737
44,947

Patient hospitalization charges
100 patients x 15 d x $10 per day
7,500
7,500
15,000

Supplies and materials





Medicines for TB

2,000
2,000
4,000

Hospital supplies

300
300
600

Stationery

200
200
400

Non-stock items

300
200
500

Sub-total

2,800
2,700
5,500

Interdepartmental services





Clinical pathology

500
500
1,000

Special tests for TB

2,500
2,500
5,000

Local transport

300
200
500

Medical illustration

100
200
300

Computer info services

50
50
100

Postage, fax, courier

50
100
150

Sub-total

3,500
3,550
7,050

International travel for learning techniques / dissemination

-
3,000
3,000

Capital expenditure 

(deep fridge, etc)

2,000

2,000

Direct cost

38,010
39,487
77,497

25% overhead

9,502
9,872
19,374

Total

47,512
49,359
96,871

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.


Manpower

Dr. Tahmeed Ahmed:
Responsible for proposal development, fund procurement, supervision of project staff, provision of care to and consultation for the patients, data management and analysis, and dissemination of results. This will involve 20% of the PI’s time.

Dr. B. Nahar:
Responsible for management in the nutrition unit where most of the subjects will have to stay for nutritional rehabilitation. Will perform bedside diagnostic tests including BCG acceleration, gastric lavage aspiration, and sputum collection from older children. This will require coming to the hospital at early hours of the morning (re: methods).

Medical Officer:
Responsible for enrollment, treatment and follow-up of subjects and family members (if affected). Will also supervise project staff. Data entry, data cleaning and analysis will also be performed by the incumbent, on a 100% effort basis. The incumbent will also be required to come to the hospital early in the morning to perform bedside diagnostic tests (sharing the responsibility with Dr. Nahar). 

Mycobacteriologist:
Will perform all special laboratory investigations including AFB microscopy, culture, antibiogram, serology as well as PCR and spoligotyping. These special investigations require additional expertise and can be done only in the TB Laboratory of Laboratory Sciences Division of the Centre. 

Research Assistants: 
Will assist in subject enrollment, anthropometry, provision of care and follow-up. Will also ensure compliance by visiting defaulter children, enter, clean data, and assist in analysis. These responsibilities will require 100% efforts.

Health Workers:
Will provide ancillary support to the care of children while they stay in the hospital, and help the Research Assistants during follow-up and home visits. 

Supplies and interdepartmental services

The children will require medicines, routine diagnostic and special investigations. The budget for anti-TB and other medicines and interdepartmental services including use of diagnostic facilities is justified in view of the expensive nature of some of the medicines and investigations.

Utilities and transport

Children will be visited at home if they fail to attend the follow-up clinic. These visits will involve transport fare.

Capital expenditure

A - 20°C freezer will be required for storing collected samples and a blotter for spoligotyping.

International travel

This will cover travel and per diem costs for travel abroad for dissemination of study results.
International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form


Title of the Research Project: Identification and validation of an optimum clinical scoring system for diagnosis of tuberculosis and estimation of prevalence of multiple drug resistance in children

Principal Investigator:  Dr. Tahmeed Ahmed, Cholera Hospital, Mohakhali, Dhaka


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 parents or guardians and to older subjects before consent is obtained). 

We have evaluated your child clinically (you, in case of older subject) and s/he is probably suffering from tuberculosis (TB). TB is potentially a curable disease that requires prolonged treatment. Now, the diagnosis of TB in adults is relatively easier but difficult in children. We are conducting a research to evaluate the accuracy of two clinical scores in correctly diagnosing TB in children. Identification of a simple yet accurate clinical score will help children not only in this country but all over the world. 

 If you agree to have your child enrolled in our study, the following procedures will be applicable:

1. Your child will get standard clinical care for TB and other associated conditions including malnutrition.

2. In addition to routine investigations for diagnosis of TB that include sampling of a small amount of gastric contents and sputum (if the child is more than 10 years old), 5 ml of blood which is equal to the volume of a teaspoon will be drawn from the front of the elbow of your child after enrolment into the study. 

1. The study involves no major risk. 

2. At any time of the study, you may withdraw your child from the study, but his/her routine care by us will not be hampered or terminated. If you have any question, we will be happy to answer them.

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

Signature of investigator
Signature of witness

Signature or thumb                                                     






            


impression of the parent
Date:_________

Date:__________

Date: __________

                           Check List


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


1. Face Sheet Included                            




√


2. Approval of the Division Director on Face Sheet   



√


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


√


4. Table on Contents







√


5.  Project Summary 







√




6.
Literature Cited







√


7.   Biography of Investigators






√


8. Ethical Assurance







√


9.
Consent Forms








√


10. Detailed Budget 







√
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Title:  
Identification and validation of an optimum clinical scoring system for diagnosis of tuberculosis and estimation of prevalence of multiple drug resistance in children
Summary of Referee’s Opinions: Please see the following table to evaluate the various aspects of the proposal by checking the appropriate boxes. Your detailed comments are sought on a separate, attached page.


Rank Score


High


Medium
Low

Quality of project


(



Adequacy of project design


  (



Suitability of methodology


  (



Feasibility within time period


  (



Appropriateness of budget


  (



Potential value of field of knowledge


  (



CONCLUSIONS

I support the application:


a)  without qualification

                        (
b)  with qualification



      - on technical grounds



      -  on level of financial support


I do not support the application



Name of Referee: William Ba-Thein
Signature: William Ba-Thein




Date: December 3, 2002

Position: Assistant Professor...

Institution: Department of Infection Biology.

     Institute of Basic Medical Sciences

     University of Tsukuba, Tsukuba 305-8575, Japan  


     (full postal address)
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Detailed Comments

Please briefly provide your opinions of this proposal, giving special attention to the originality and feasibility of the project, its potential for providing new knowledge and the justification of financial support sought; include suggestions for modifications (scientific or financial) where you feel they are justified. (Use additional pages if necessary)

Title:
Identification and validation of an optimum clinical scoring system for diagnosis of tuberculosis and estimation of prevalence of multiple drug resistance in children
PI:
Dr. Tahmeed Ahmed

Reviewer: William Ba-Thein, MBBS, PhD, FACTM

This is a timely study attempting to validate currently available clinical and laboratory diagnostic methods for the development of a diagnostic algorithm for childhood TB, as the current methods are inadequate, partly due to their inherent low sensitivities, for diagnosing TB in children. The proposal is well reviewed, designed, and directed to address an important, yet neglected orphan issue. Inclusion of MDR-TB screening in the study further fortifies its usefulness in clinical practice.

Lab diagnosis using multiple (direct and indirect) approaches is particularly interesting. Will all these approaches be applied to every suitable/available patient? Although mentioned elsewhere, criteria (in addition to patient's age or cooperation) for the use of those tests and subsequent interpretation of the results should be clearly specified if any. 

I have only one major concern. The diagnostic methods published as excellent or good are generally so within their study populations and facilities. The molecular techniques, in particular, are therefore not directly reproducible. If these methods have not been established in the authors' environment, a series of controlled pilot experiments would be required before introducing them into the study. A particular attention should be paid to PCR inhibitors in clinical samples. Spoliogoytping should be tested vigorously for its suitability in your setting. However, there should not be any problem setting up the methods in the hands of a competent microbiologist.

The sample size (n=80) should be increased appropriately for determination of MDR-TB prevalence. 

More information should be provided on susceptibility testing methods and interpretative criteria in the proposal.

Response to Comments of Reviewer 1:

All clinical and laboratory investigations, mentioned in the Research Design and Methods section, will be applied to all enrolled subjects. Inclusion and exclusion criteria have been mentioned. Regarding interpretation of test results, microscopy for AFB, culture and MGIT will yield dichotomous results (positive or negative). Interpretation of BCG acceleration test has been specified in the respective section. Serum adenosine deaminase levels will be based on cut-offs reported in the literature. However, for standardization, the assay will be done on saved sera of 30 healthy children (Iron Supplementation and Growth Protocol; study completed). Interpretation of ELISA results will be based on kit manufacturer's cut-off values. Again, standardization will be done locally. 

We fully agree with the reviewer about the need for controlled pilot experiments regarding the molecular techniques including PCR. The Tuberculosis Laboratory of the Centre is already performing PCR and other molecular biology research techniques using adult specimens. Details and references regarding susceptibility testing have been incorporated.       
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Title:  
Identification and validation of an optimum clinical scoring system for Dx of TB ….

Summary of Referee’s Opinions: Please see the following table to evaluate the various aspects of the proposal by checking the appropriate boxes. Your detailed comments are sought on a separate, attached page.


Rank Score


High


Medium
Low

Quality of project


XX



Adequacy of project design


XX



Suitability of methodology



XX


Feasibility within time period


XX



Appropriateness of budget






Potential value of field of knowledge


XX



CONCLUSIONS

I support the application:

a)  without qualification



b)  with qualification



      - on technical grounds

XXX – see next page

      -  on level of financial support


I do not support the application



Name of Referee: Charles Stephensen

Signature: ......................................




Date: 10 Dec 2002..........

Position: ......................................

Institution: ......................................  


(full postal address)
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Detailed Comments

Please briefly provide your opinions of this proposal, giving special attention to the originality and feasibility of the project, its potential for providing new knowledge and the justification of financial support sought; include suggestions for modifications (scientific or financial) where you feel they are justified. (Use additional pages if necessary)

Title:
Identification and validation of an optimum clinical scoring system for Dx of TB ….

PI:
Tahmeed Ahmed

Reviewer:  I have several questions/comments about points that I could not resolve from the methods section of the proposal:

In general, the proposal is of very high importance for ICDDR,B and Bangladesh.  Clarification of the principal hypothesis of the study – is high sensitivity or high positive predictive value of greatest importance – and microbiological diagnostic methods in older children – improved sample collection via broncoscopy by including a pediatric pulmonologist in the study or as a consultant – would improve the design of this high priority study.

1.
To compare sensitivity and specificity of the two scoring system to clinical cure will not be possible with the present design, as not all children will be treated, only those with scores above a certain cut-off.  Only positive-predictive value may be evaluated.  If you wish to evaluate sensitivity and specificity then all children eligible for inclusion would need to be treated.  Thus your principal hypothesis would seem to be that the “new” algorithm (KJS) would have a greater positive predictive value than the “standard” algorithm (WHO TBS).  

2.
However, sensitivity and specificity can be compared to, for example, a positive culture result, as all subjects will be undergoing culture.  It seems that you also should be concerned about sensitivity and specificity, in addition to positive predictive value, as you want to identify as many TB cases as possible.  Or is your principal interest focusing limited resources (DOTS) on children selected with an algorithm with the highest possible positive predictive value?  This seems reasonable but I was uncertain from my reading of the proposal if sensitivity or positive predictive value were your principal goals.

3.
Are you using induced sputum, or, better yet, bronchoscopy methods to improve your chance of a positive result in older children?  Bronchoscopy seems reasonable in older children with a high risk of TB, even if it would not be a standard method beyond this study.  Having the highest possible yield on acid-fast staining and cultures is needed to have the best evaluation of the scores.  Is there a pediatric pulmonologist available to act as a consultant for implementing these methods?  I would suggest that such a collaboration or consultation be developed.  The budget would need to be increased to incorporate such a change.  

4.
Will all children with positive gastric lavage or sputum for acid-fast bacilli be treated? 

5.
The laboratory budget seems a bit low for the type of culture and number of specimens.

Response to Comments of Reviewer 2:

1.
To compare sensitivity and specificity of the two scoring system to clinical cure will not be possible with the present design, as not all children will be treated, only those with scores above a certain cut-off.  Only positive-predictive value may be evaluated.  If you wish to evaluate sensitivity and specificity then all children eligible for inclusion would need to be treated.  Thus your principal hypothesis would seem to be that the “new” algorithm (KJS) would have a greater positive predictive value than the “standard” algorithm (WHO TBS).  

A child diagnosed to have TB, on clinical grounds, may have a score above the cut-off for one clinical scoring system and a score below the cut-off for the other scoring system. Therefore, not all children treated for TB will have positive scores on both the systems. All children eligible for inclusion and having a positive score on at least one system will be treated. 

2.
However, sensitivity and specificity can be compared to, for example, a positive culture result, as all subjects will be undergoing culture.  It seems that you also should be concerned about sensitivity and specificity, in addition to positive predictive value, as you want to identify as many TB cases as possible.  Or is your principal interest focusing limited resources (DOTS) on children selected with an algorithm with the highest possible positive predictive value?  This seems reasonable but I was uncertain from my reading of the proposal if sensitivity or positive predictive value were your principal goals.

Although cultures will be performed on all enrolled subjects, sensitivity and specificity of the clinical scoring systems will be determined against clinical cure considered as the gold standard. This will allow us to also validate the so-called objective markers of TB, eg., culture, PCR, etc. 

3.
Are you using induced sputum, or, better yet, bronchoscopy methods to improve your chance of a positive result in older children?  Bronchoscopy seems reasonable in older children with a high risk of TB, even if it would not be a standard method beyond this study.  Having the highest possible yield on acid-fast staining and cultures is needed to have the best evaluation of the scores.  Is there a pediatric pulmonologist available to act as a consultant for implementing these methods?  I would suggest that such a collaboration or consultation be developed.  The budget would need to be increased to incorporate such a change.  

Bronchoscopy, being an invasive procedure and the expertise not being available currently, will not be used. We agree that the budget, in its present form, will not allow us to look for the services of a pediatric pulmologist trained in bronchoscopy.  

4.
Will all children with positive gastric lavage or sputum for acid-fast bacilli be treated? 

Children with positive gastric lavage or sputum for acid-fast bacilli will be treated if they have a positive score on any one of the two clinical scoring systems. 

5.
The laboratory budget seems a bit low for the type of culture and number of specimens.

We fully agree with the reviewer, but will have to manage with the funds promised from the parent DfID grant. The Tuberculosis Laboratory will, by way of a collaboration, help the project with a part of the investigations.   

Revised on: 9 January  2003








�How strong is this argument; if adults are the source and their disease is supposedly controlled by DOTS, then where would children acquire infections from?


�Which specimen?


�Is it O.K.?


�Please provide the reference i.e. version, producer etc.
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