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ROJECT 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 

Dilruba Nasrin


Project Name

Efficacy of zinc in the treatment of bronchiolitis and prevention of wheezing respiratory illness in children less than two years old

Total Budget:  $221,708        Beginning Date: As soon as possible           Ending Date:20 months after the start date 
Rationale:

Bronchiolitis is a leading cause of morbidity and mortality in children.  An episode of bronchiolitis can be followed by recurrent wheezing episodes.  Bronchiolitis in early life is one of the most important risk factors for the subsequent development of asthma.  Zinc supplementation has been shown to be effective in both preventing and treating pneumonia.  However, no study has specifically examined the effect of zinc on bronchiolitis. 

Hypothesis: Zinc therapy in acute bronchiolitis will reduce the duration and severity of illness, as well as reduce future episodes of wheezing among young children.
Protocol: We propose to conduct a double-blind, randomised, placebo controlled clinical trial of zinc therapy among outpatient children aged 2 months to 23 months who are diagnosed with bronchiolitis at the Kamalapur field clinic.  Children will be randomised at the time of presentation to receive either zinc or placebo, in addition to routine treatment for bronchiolitis. All children will be supplemented with zinc/placebo for 10 days.

Data: Principal outcome will be a comparison of illness duration between the two groups using hazard ratios. Secondarily we will compare severity of illness, hospitalisation rates and future wheezing episodes between two groups.

Goal: If zinc can be successfully used in the treatment of bronchiolitis, it may not only help to reduce morbidity, cost of treatment and inappropriate antibiotic exposure, but reduce the likelihood of long-term sequelae, such as asthma.

KEY PERSONNEL (List names of all investigators including PI and their respective specialties)
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1.Dilruba Nasrin
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Principle investigator 

2. W. Abdullah Brooks
Paediatrics/Preventive Medicine

Co-Principle investigator

3. Steve Luby


Epidemiologist



Co-investigator

4. Charles Larson

Paediatrics/Community Medicine

Co-investigator

5. Sultana Yeasmin

MBBS/Zn severe pneumonia investigator
Co-investigator

4. Doli Goswami

MBBS/Field site management

Co-investigator

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.


Zinc therapy in acute bronchiolitis will reduce the duration of illness, severity of illness, rate of hospitalization, as well as future episodes of wheezing among young 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. To investigate whether zinc (20 mg/day) reduces the duration of bronchiolitis in children.


Secondary Aims

1. To investigate whether zinc (20 mg/day) reduces the severity of bronchiolitis in children.

2.
To investigate whether zinc (20 mg/day) can reduce the rate of hospitalization for bronchiolitis.

3.  To investigate whether zinc treatment in acute bronchiolitis can reduce future episodes of wheezing 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).

                                                                                                                                                                                          

Bronchiolitis is an acute, infectious illness of the lower respiratory tract resulting in obstruction of the bronchioles.  It is one of the commonest lower respiratory tract infections (LRTI) in infants (1).  Bronchiolitis first appears as non-specific upper respiratory tract infection (URTI) with fever, coryza, rhinorrhoea and/or nasal obstruction and progresses to the lower respiratory tract with the development of cough, expiratory wheezing and respiratory distress (elevated respiratory rate, chest wall indrawing) (2).  Clinical criteria commonly used for the diagnosis of bronchiolitis include the first episode of acute wheezing, age 24 months or younger, accompanying physical findings of viral infection (i.e., coryza, rhinorrhoea, cough, fever), exclusion of pneumonia or atopy as the cause of wheezing (3).  Bronchiolitis is more common in younger children below 2 years of age with highest incidence in the first year of life; 11.4 cases per 100 children per year.  The illness rate fall by 47% to 6 per 100 during the second year and more gradually thereafter (4).  Considering children of all ages, boys experience wheezing 1.35 times more frequently than girls.  The maximum relative risk for wheezing in boys occurs in the second six months of life when the incidence is 1.7 times higher (4).  Overall, it is estimated that 11% to 12% of all infants are affected by bronchiolitis in the first year of life (5).  Outbreaks of wheezing illness occur every respiratory disease season.  The usual time of peak incidence is during midwinter months (4).

The disease burden from bronchiolitis involves several viral pathogens, is affected by age and involves both acute and recurrent infection.  Respiratory syncytial virus (RSV) is the leading virus causing bronchiolitis during the first three years of life (2,6).  Other agents responsible for wheezing in young children include parainfluenza virus types 1 and 3, influenza B, parainfluenza type 2, adenovirus type 1, 2, and 5 (7-8).  Bronchiolitis is one of the leading causes of hospitalization, frequent visits to emergency departments and other outpatient facilities in young children (2).  10% -20% of wheezing children younger than one year of age require hospitalization (9).  Throughout the world, RSV LRTI contributes significantly to annual hospital admissions, especially during the epidemic season (10-12).  In the United States alone, RSV infection results in over 54,000 hospitalizations and 2,700 deaths annually in children less than 1 year old (13).  Serological data suggests that RSV infects half of the infants by the end of their first year of life and nearly all by the end of their second year (14).

Children with RSV infection in early life have a lower level of lung function later in life (15-16).  An episode of bronchiolitis can be followed by recurrent wheezing episodes.  In a 10-year follow up of children hospitalized due to RSV infection, 40% reported wheezing at five years compared to 11% in controls without prior RSV infection, and 22% reported wheezing at 20 years compared to 10% in controls (17).  Another cohort study in Brazil confirms these findings, demonstrating a significant increase in risk of subsequent wheezing during the first 10 years of life in children who suffered from RSV LRTI before age three.  The risk of wheezing decreases with increasing age (18).  The studies show that, RSV infection in a young child is a significant risk factor for subsequent wheezing in later life.  However, the effect of RSV infection itself on the development of atopic asthma is not clear.  RSV bronchiolitis in the first year of life is reported as one of the most important risk factors for the subsequent development of asthma (19).  In a prospective cohort study, the authors reported that, 33.5% of all children three years of age or younger had at least one episode of LRTI associated with wheezing and 40.8% of them had persistent wheezing by the age of six years.  At age six, 46% of children with persistent wheezing were diagnosed with asthma compared to 22.5% of children who did not have wheezing LRTI during first three years of life, but had wheezing at age six (p<0.001). Children with a family history or a personal background of allergies who had wheezing lower respiratory illness in early life were at increased risk of persistent wheezing later in life (20).  The link between RSV bronchiolitis in early life and respiratory abnormalities later in life has been attributed to both a direct effect of the RSV infection upon bronchial tissue and to an inherent genetic susceptibility to developing asthma (21).  A significant relationship is found between the risks of persistent wheezing with high serum IgE level, and reduced lung function, both of which are common association with asthma (20).  This finding is consistent with other studies that found direct relationship of persistent wheezing at age six or older with the level of RSV-specific IgE in the nasopharyngeal secretions of infants during the initial episode (22-23).
The mechanism that accounts for bronchiolitis is combination of a direct viral cytopathic effect following virus-host cell interaction and indirect effects mediated by immunological mechanisms (3).  Infection of the ciliated epithelial cells produces increased mucus secretion, cell death, and sloughing, followed by a peribronchial and submucosal oedema. The combination of debris and oedema produces critical narrowing and obstruction of the bronchioles.  Decreased ventilation of portions of the lung causes ventilation/perfusion mismatching, resulting in hypoxia. During respiration, further dynamic narrowing of the airways and decreased lung compliance exacerbates lower airway obstruction and increased end-expiratory lung volume.  Airway narrowing results in decreased air entry and hypoxia, while air trapping compromises gas exchange and causes hypercapnoea.  This deprives the body of oxygen and builds up toxic CO2 at a time of increased demand under stress, further worsening respiratory distress.

Other factors contributing to respiratory distress consist of tissue infiltration by recruited polymorphonuclear leukocytes and macrophages following cytokine release from damaged epithelial cells.  These damaged cells release other mediators, which alter endothelial permeability, epithelial junctions, and ion transport, thereby exacerbating inflammation and promoting oedema.  The increased bronchiolar luminal contents of secretions and cellular debris further contribute to airway obstruction, atelactasis and ventilation perfusion mismatch.  It has been proposed that RSV infection stimulates an over-active Th2 cytokine response, which predisposes toward eosinophilia and hyper-reactive airways (24).

Because of the high prevalence and sequelae, bronchiolitis is a leading cause of morbidity in young children (25).  The economic burden placed by this disease on health care services is substantial (26).  Thus, it is a global public health problem.  In developing countries, malnutrition and deficiencies of micronutrients are associated with increased incidence and severity of ARI (27). Improvement in nutritional status might be a practical strategy for prevention of severe RSV disease in developing countries. Zinc deficiency is common in developing countries and zinc supplementation has been shown to be effective in both preventing and treating pneumonia (28-30).  Although, no study has particularly examined the therapeutic and preventive effect of zinc on bronchiolitis, a recent study in Kamalapur reported a 12% reduction in incidence associated with wheezing diseases following zinc supplementation (RR 0.88, 95% CI 0.79,0.99, p=0.042).  This finding did not distinguish bronchiolitis from chronic reactive airway disease (Brooks, WA et al. Lancet In Press).  However, based on these findings, it is reasonable to hypothesize that acute zinc administration may reduce future incidence of wheezing associated with bronchiolitis.  A key question is whether zinc has a role in the initial acute episode of wheezing.  Furthermore, can zinc treatment during an acute episode of bronchiolitis prevent not only future episodes of wheezing, but more importantly, the progression to chronic recurrent wheezing or RAD.

Zinc treatment in acute bronchiolitis has the potential to avoid or shorten hospital admissions and reduce the number of outpatient visits, which could result not only in reduced health care expenditures but also in reduced morbidity and mortality in children and the consequent burden on the health system.

Possible mechanisms of Zinc action in bronchiolitis

Zinc participates in a number of activities that potentially enable it to modulate the function not only of airway epithelium, but also of the cells that interact with this tissue.  These include immunoregulatory cells such as T and B lymphocytes, macrophages and inflammatory cells such as neutrophils, eosiniphils and mast cells (31).  Zinc is essential for many components of the immune system including phagocytic function, cellular immunity, humoral immunity, and natural killer cell function.  Cellular immunity (T-cells) is strongly dependent on the availability of zinc for its homeostasis.  Zinc is required for secretion of various T-dependent interleukins and cytokines including IL-1, IL-2, IL-4 and IFN-(.  Thymic epithelial cells take up zinc in a cytokine-stimulated process.

Zinc enhances the host response to many infections and plays an important role in the homeostasis of the immune system (32-34).  Zinc has been shown to have antiviral properties.  It shortens the duration of symptoms during viral infections (35-37).  The specific mechanism by which zinc mediated these clinical effects is unknown in most cases.  Zinc salts inhibit RSV in vitro, both with a direct cytotoxic effect, and an alteration of the ability of cells to support viral replication (38).

Zinc is also part of an acute phase response to acute infection (39-40), where there is a significant decrease in serum zinc concentration and internal redistribution of total body zinc stores (41-42).  Zinc may act directly on any inflammation.  Different in vivo and in vitro studies suggested that zinc supplementation may protect the lung and other organs from inflammatory states and helps in cellular regeneration, while zinc deficiency may enhance inflammation and cellular damage (43).

The specific mechanism by which zinc mediates its clinical effects remains largely unknown.  However, based on the study findings, it is reasonable to believe that zinc may reduce inflammation of the lower respiratory tract and obstruction of the bronchioles and contribute to faster recovery time.

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 Design: Double blind randomised placebo controlled outpatient clinical trial.

Study Site: Kamalapur urban surveillance site in Kamalapur.

Study Population: Children between 2 months and 23 months of age with acute bronchiolitis.

To test Specific Aim (Effect of Zn on duration of Illness of bronchiolitis):

Rationale: Wheezing, and elevated respiratory rate are signs of lower airway obstruction.  

Protocol: Active surveillance is being conducted in the field site for pneumonia. Field Research Assistants (FRAs) visit each household once weekly and using a standardized calendar questionnaire, refer children less than 5 years old to the clinic using standardised criteria divided into category A and category B signs.  Category A signs include fever, age-specific elevated RR, danger signs (chest indrawing, lethargy, inability to drink, cyanosis, convulsion), difficult breathing, noisy breathing, ear pain/discharge.  Category B signs include cough, runny nose, sore throat, muscle/joint pain, chills, headache, irritability, vomiting.  If a child has at least one category A or at least two category B signs, then the FRA makes a referral.  A medical officer (MO) in the clinic will examine children and will verify the respiratory rate, the presence of danger signs, and findings on auscultation (wheezing, crepitations). Bronchiolitis will be clinically defined as the first episode of acute wheezing on auscultation (within 72 hours of onset) in children between 2 months and 23 months of age with age-specific tachypnoea (≥ 50/min if 2 – 11 months; ≥ 40 if 12 – 23 months), without evidence of pneumonia (presence of crepitations on auscultation). Duration of illness will be measured in days from the day of presentation to the day of resolution of clinical signs (no wheezing on auscultation, no fever, respiratory rate < 40/minute, no danger signs).

Children between 2 months and 23 months old, inclusively, with clinical bronchiolitis will be eligible for the study, if the parents or caretakers provide informed written consent.  Consent will be taken by the attending MO at the time of diagnosis. Baseline information on the history of the present illness, including duration, signs and feeding behaviour, will be obtained.  A chest X-ray will then be done.

Randomization: 

Infants recruited in the study will be randomized at the time of consent to one of the two treatment groups.  This will be block randomization.  Allocation of study subjects will be uniform, as the assignment probabilities for test treatments and control groups are equal, according to the formula: 

P1 = P2 = …= Pi = … = Pt+1

Where Pi, I = 1, …, t, denote assignment probabilities for the t test treatment and Pt+1 denotes the assignment probability for the control group, and where (t+1)( (i=1)  Pi = 1. Randomization will be achieved by permuted blocks of variable length, where the smallest block size will be equal to the sum of integers of the allocation ratio, according to the formula (t+1)( (i=1) ri = B, where B is the minimum block size.  As there are two treatment groups, B = 2.  Thus, the range of block sizes will be 2 to 8. The larger the block the greater the likelihood of departure from the allocation ratio, so blocks greater than 4 times the number of treatment cells will be avoided.

Randomization will be centrally done at ICDDR,B outside the study site and the researchers will be blinded about it.

Management. Children will be given zinc tablets (20 mg/day) as a once daily dose or placebo at the time of enrolment and will be continued for a total 10 consecutive days.  Since wheezing must be assessed by auscultation, children will be followed up daily in the clinic until wheezing is resolved.  The MO will also record the RR, temperature, O2 saturation (by pulse oxymetry) and danger signs (chest indrawing, lethargy, inability to drink, cyanosis, convulsion).  Both to provide adequate management and to enhance compliance, children will receive nebulized salbutamol daily throughout the period that wheezing is present, and will receive oxygen according to O2 saturation status (O2 saturation ≤ 92%). On the first day that the MO appreciates no wheezing on auscultation, no fever, RR < 40/min, in the absence of danger signs (chest indrawing, lethargy, inability to drink, cyanosis, convulsion), the MO will refer the child to the FRA for daily home follow-up to monitor the respiratory rate and other clinical signs. If the child has danger signs, or there are other factors that increase the risk of adverse outcome, then the MO will continue to follow the child in clinic at their discretion.  Recovery will be diagnosed by a MO when there is no wheezing on auscultation, a RR < 40/minute, no fever and no danger signs (chest indrawing, lethargy, inability to drink, cyanosis, convulsion). The end of an episode of illness will be defined as seven consecutive days of no wheezing, RR < 40/minute with no danger signs or fever. If any of these recur during the seven-day observation period, the post illness observation period will be reset for another 7 days.  Zinc will be administered by a MO in the clinic each day that the child is followed up in the clinic, with the remainder to be administered at home at the time of the FRA visit (directly observed therapy or DOT).  If a child vomits within 5 minutes of taking zinc/placebo tablet, another tablet will be given when the child settles.  However, child will not have another tablet on the same day if he vomits after the second tablet.  The FRA will use a standardised patient diary card to collect data and will record the presence of any of the following signs (fever, cough, respiratory rate, difficult breathing, noisy breathing) each day.  Children who have age specific elevated RR (≥ 50/min if 2 – 11 months; ≥ 40 if 12 – 23 months), audible wheezing, fever or any danger signs will be referred back to clinic for a medical assessment.  After a child has recovered from illness (following 7 consecutive illness free days), routine weekly home surveillance will resume.  On or after day 14 from the date of clinical diagnosis, patients will be brought back to clinic for a final illness interview and all data will be entered into their case report form (CRF).  If the patient cannot attend clinic, but has recovered, then the data will be collected from the FRA follow-up form.

Children who develop crepitations in the course of treatment will be diagnosed as having pneumonia and will be treated with antibiotics.  Children will be monitored for disease progression based on auscultatory finding of wheezing, RR, presence of chest indrawing and other danger signs.  Failure to improve refers to persistence of wheezing, no change in the resting respiratory rate (±5 breathes/minute), fever and danger signs over baseline, after 3 consecutive days of nebulization.  Worsening condition refers to persistence of wheezing, sustained increase of RR (>5 breathes/minute) over baseline, emergence of chest indrawing or one of the danger signs or addition of one or more danger signs.  Children who are determined to be either not improving or worsening will be referred to ICDDR,B hospital. Likewise, children who worsen after normal clinic hours, or who remain severely ill at the time of clinic closure will also be referred to ICDDR,B hospital, or if parents object due to the distance, to Monowara Hospital, located in the field site. Follow-up, as well as zinc or placebo supplements will be continued on a daily basis while children are admitted in hospital.  Once the patient is discharged from hospital, daily clinic/home visits, as well as DOT zinc/placebo supplements will resume.

Data. Duration of illness will be measured in days from the day of presentation to the day of resolution of clinical signs (no wheezing on auscultation, no fever, respiratory rate ( 40/minute, no danger signs).  All time series data will be analysed using the Cox proportional hazards model, controlling for age and other covariates, and will be plotted on Kaplan-Meier survival curves.  All duration outcomes will be compared by relative hazard ratios (RH) with 95% confidence intervals.  The model will be tested for interaction between covariates.  Proportional hazard assumptions will be tested using tests of specification (re-estimation, analysis and plotting of Schoenfeld residuals, and goodness of fit) where appropriate.  Continuous variables within and between groups can be assessed by ANOVA.

Difficulties and Alternatives.

1. Interobserver variation: Diagnosis and interpretation of abnormal breath sounds (crepitations vs wheezing), work of breathing (retractions vs. chest indrawing) are very likely to vary between even experienced medical officers, unless these terms are standardized.  We will minimize inter-observer variation by having a standardised definition of breath sounds, and through standardisation exercises for all clinical personnel prior to the study.

2. Lack of compliance: Patients may be absent during the follow-up period.  This is considered in the sample size calculation.  We will try to minimize absenteeism by adequately explaining to families the importance of daily follow up in the clinic, as wheezing cannot be diagnosed by FRAs in the field (unless it is audible). The same goes for oxygen requirement, which will be decided only after measuring O2 saturation.  We will also provide daily nebulization in order to increase compliance. If patients fail to return to the clinic for the exit interview, then we will use the data recorded on the FRA follow-up diary, as is presently done for the pneumonia surveillance.

3. Pre-treatment prior to clinic visit: It is possible that patients may seek treatment outside of the study clinic. Over the past eight years, the clinic has developed a relationship of trust with the community.  Study participants and their families receive free medical attention. This has resulted in over 90% of study participants complying with FRA referrals to clinic, as well as 84.6% self-referral rate. Thus, case detection rates are high, and pre-treatment rates from outside sources are low.  However, the FRAs are trained to enquire about any treatment from any source in the past week since the last visit. These findings are recorded on the FRA calendars and on the CRF, if the child is ill. The most common setting for outside treatment is illness after hours during the week and on Fridays, when the clinic is closed. We will minimise losses to follow up by instructing parents to take their children to either ICDDR,B hospital or Monowara Hospital in the community, both of which allow us to provide follow up.
4. Tolerability to zinc among young children: To date, no published study on the use of zinc in the treatment of pneumonia has reported adverse effects in these standard doses.  Although a study at ICDDR,B hospital showed an increased risk of vomiting associated with zinc treatment in diarrhoea (unpublished data), no such evidence was found in pneumonia treatment studies conducted in Kamalapur and Matlab (personal communication with Dr. Brooks).  Thus, the reason of increase in vomiting is unexplained.
5. Long interval of observation: The observation interval may be too imprecise to detect a difference between groups.  It is not practical to observe the patients more frequently than once-daily in a community-based study.  We will use the exact partial method of adjusting for tied scores (44) between groups in our analysis to account for the fact that the observation periods are not truly continuous.
6. Recurrent wheezing episodes in study children: We will enrol children only once in the study. Children may experience more than one episode of wheezing during the observation period.  In order not to enrol the same child more than once, we will maintain patient records on site and keep a list of all Personal Identification numbers (PID) of all study participants. Those whose PID appears on the list, and whose records can be found in the file will be excluded from recruitment.

7. Absence of standardisation for hospitalised treatment: Follow up and treatment in the hospital is not standardised. However, duration of hospital stay is not a main outcome, only the event of hospitalisation will be recorded as a treatment failure. Their illness duration will include hospital time, however this will be infrequent and the variability will affect both the zinc and placebo groups. We can also perform an analysis where we censor at the time of hospitalisation, if the variability appears too great. 

To test Secondary Aims 

1. Effect of Zn on severity of bronchiolitis and rate of hospitalisation:
Rationale. Severe bronchiolitis carries a higher risk of hospitalization, cost and adverse outcome. 

Protocol. Recruitment, patient management, data collection and decision to discharge will be as outlined above.  Severity of bronchiolitis will be classified on the basis of presence of danger signs (chest indrawing, lethargy, inability to drink, cyanosis, convulsion).  Progression from bronchiolitis to severe bronchiolitis will be recorded for patients who is recruited as a case of bronchiolitis but then develops chest indrawing or any danger signs beginning on day 1 or thereafter. The duration of each danger sign will be from the day of its first presentation to the last day, inclusively, for which the patient is noted to have that sign or recorded value. The appearance of any new danger sign will be an indication for a decision taken by the MO regarding continuation of outpatient management or hospitalization.  Treatment failure will be recorded for any patient who has a worsening of any one or more of the key signs (respiratory rate, chest indrawing or the danger signs) 72 hours of bronchodilator therapy. All outcomes of status change (subsequent clinical course, hospitalization, death) will be recorded on the patient’s follow-up record.  Regarding the decision to hospitalize, if a child has only chest indrawing, he/she may or may not be hospitalized, depending on whether the physician believes the child to be in respiratory distress. A child with very severe bronchiolitis, that is bronchiolitis associated with chest indrawing plus at least one danger sign will be referred to hospital. 

Data. Both of the objectives will generate categorical data. Infrequent events amongst all secondary aims (treatment failure, hospitalisation, occurrence of subsequent wheezing episodes) will be measured as episodes over person-time at risk to generate risk ratios. Risk ratios (relative risk) will be calculated using Poisson regression, controlling for clustering effects of multiple patient visits. Alternatively, they may be calculated using generalised estimating equations (GEE). Categorical data may also be analyzed as 2X2 and Chi-Square tables in univariate and multivariate analysis, and modelled using conditional logistic regression, using the outcome of interest (e.g. hospitalization, severe bronchiolitis or death) as the outcome variable and all other covariates, such as demographic, patient history, clinical data, as explanatory variables. This model will help to explain which factors are associated with either progression of illness and/or treatment failure and hospitalization. 

Difficulties and Alternatives. The difficulties and alternatives for these two aims are identical to those of specific aim, and are described above. 

2. Effect of zinc on future episode of wheezing:
Rationale A reduction in subsequent morbidity and mortality has been shown to follow short-term zinc administration for diarrhoeal disease, and would substantially enhance the appeal for zinc in bronchiolitis case management if a similar effect occurred. 

Protocol The morbidity surveillance infrastructure now in place will be used to follow-up all study children for one year after having treatment with zinc/placebo.  After the recovery of zinc/placebo treated bronchiolitis episode, FRAs will continue to visit homes of all children once weekly.  Using standardized criteria as per the ongoing pneumonia surveillance studies, they will refer children with signs of illness to the clinic where medical officers will determine whether children have wheezing.  The surveillance will continue for 18 months.  Therefore, even after completion of suggestive USAID fund for one year we will still be able to investigate the secondary objectives.  As this is a secondary objective, this aim will not influence sample size. 

Data We will analyse these data in two ways. First, we will determine incidence of wheezing between groups by calculating events over time per person years at risk. We will compare zinc and placebo groups by calculation of relative risk with 95% confidence intervals. Second, as these are time series data, they can be analysed with a Cox proportional hazards model with calculation of a relative hazard and 95% confidence intervals, and be plotted on a Kaplan-Meier survival curve, as outlined above in specific aims.

Difficulties and Alternatives These are the same facing the longitudinal surveillance in Aim 1, and have been described. 

Design
















Timeline

We have designed the study according to the expectation of the probable funding source (USAID) and thus, budgeted for 12 months.  We can achieve the primary outcome of the study within one year.  However, to achieve the secondary objectives of the study, we need to follow the study children for another six months, which can be done within the ongoing surveillance system.
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a. Recruitment of study children

b. Follow up period.

c. Data entry.

d. Data analysis.

e. Write up

METHODS

1. Definitions 

Bronchiolitis: will be clinically defined as the first episode of wheezing on auscultation in children between 2 months and 23 months of age with age-specific tachypnoea ≥ 50/min if 2 – 11 months; ≥ 40 if 12 – 23 months) without evidence of pneumonia.

Fever may or may not be present, as may be chest indrawing or other danger signs. Children with previous documented wheezing will be considered to have RAD, and will not be included.

Presence of crepitations with wheezing will be defined as pneumonia and will be excluded.

If a child has previous attack of wheezing either from the history or from the clinic record, or has been treated for recurrent night-time coughing with beta-agonists, we will categorize them as reactive airways disease (RAD/asthma) and will exclude them.
Recovery: will be diagnosed in the clinic based on following criteria present on 1 day:

1) Respiratory rate < 40/min; 

2) No wheeze on auscultation;

3) No fever (temperature < 38( C) 

4) No danger signs 

On the first day that the MO in the clinic appreciates no wheezing on auscultation, no fever, RR < 40/min, in the absence of danger signs, the MO will refer the child to the FRA for daily home follow-up. The FRA will record fever, respiratory rate and presence of danger signs each day.  If child has no fever, RR < 40/min, in the absence of danger signs for consecutive 7 days, the last clinic day will be considered as the end day of disease.
Severity of bronchiolitis: will be classified on the basis of presence of danger signs.
Non-severe bronchiolitis: bronchiolitis without any danger sign

Severe bronchiolitis: bronchiolitis plus chest indrawing

Very severe bronchiolitis: bronchiolitis plus chest indrawing plus one or more danger signs (chest indrawing, lethargy, inability to drink, cyanosis, convulsion).

Hypoxemia

Severe hypoxemia: O2 saturation < 90% on room air.

Moderate hypoxemia: O2 saturation 90 – 92%, inclusively.

Fever: Axillary temperature ≥ 38°C

Abnormal breath sounds

Wheezing: high-pitched whistling or musical sound on expiration.

Crepitations: short-crackling sound on inspiration.
2a. Inclusion Criteria

· Children 2 months to 23 months old at the time of clinical diagnosis

· Episode of wheezing for the first time

· Whose caretakers provide written consent

· Who do not require hospitalization at the time of diagnosis

2b. Exclusion criteria

· History of asthma

· Chronic cardiac or respiratory disease (e.g. cyanotic heart disease)

· History of previous wheezing or bronchodilator therapy

· Gestational age at birth <34 weeks

· Suspected tuberculosis, active measles

· Any illness (severe malnutrition, sepsis, meningitis) that requires hospitalisation

· Who had zinc/placebo supplements during this study

· H/o zinc intake within last 3 months

· Those present with crepitations (pneumonia)

· Whose caretakers withhold consent

3. Sample size calculations 

Sample size is calculated on the basis of mean duration of acute bronchiolitis of 7 days (3) (SD 2.5) and an effect size of 15% (reduction by 1 day), with a 5% chance of a type I error and a 10% chance of a type II error.  This requires a sample size of 132 children per group, or 264 in total.  Allowing for 20% attrition adjusts the number to 330.  We will recruit at least 330.

4. Population and study site

Kamalapur is an impoverished urban area located in the south-eastern sector of Dhaka.  The surveillance area covers a 4.0 sq Km (1.5 sq mile or 988 acres) area, and is located between a train terminal and a bus station, thus serving as a major point of ingress and egress.  In December 2000, there were 32,339 households in the community, all of which have been entered into an electronic database maintained at ICDDR,B.  We are updating these figures with a new demographic survey underway now. 

The surveillance site was set up in 1998. The site makes for an ideal setting in which to gather information on burden of diseases of importance in urban settings, and to conduct disease impact studies, as it is supported by a research infrastructure consisting of 5 components. These are: 

· Demographic surveillance (mapping and enumeration), 

· Active morbidity surveillance, 

· Clinical services designed to support all research activities, 

· Training, as well as 

· Monitoring and evaluation of all of the above activities. 

There are approximately 90 field staff regularly on site, including 8 doctors, 8 nurses, 15 health assistants, 3 field research officers, and 40 field research assistants.

5. Randomisation

As this is an efficacy study, the unit of randomisation will be the individual child.  We will use block randomisation for group assignment.  The range of block sizes will be 2 to 8.  The allocation procedure will be organised in a way that equal numbers will be allocated to zinc and placebo group for every block.  Selection will be from the community among households that have already been selected using stratified cluster randomisation.
Design of treatment groups

Children will be randomized to one of the two groups.  Group A will receive elemental zinc daily as dissolved zinc sulphate tablet (20 mg) and group B will receive a placebo tablet.

Requirements for zinc and placebo

1. Zinc sulphate for Group A (20 mg):

2. Provided as a blister pack of 15 dispersible zinc tablets.  

3. All tablets are produced by NUTRISET, Ltd, Le Bois Ricard BP 35, 76770 MALAUNAY, France (Mfg Lic. No.:)

4. Tablets will be dissolved in 5 ml drinking water, and given by mouth in teaspoon.

5. Placebo tablet are identical in packaging, size, shape, colour, solubility and taste. 

Labelling is done at the NUTRISET plant, and the code will be provided to the principal investigator in a sealed envelope. 

6. Clinical Management 

All enrolled patients with bronchiolitis will be treated with nebulized bronchodilator (0.03 ml/kg) in the clinic daily, Oxygen as required, paracetamol if temp > 39° C and oral salbutamol (0.2mg/kg).  Patients who develop severe hypoxemia or danger signs will be referred to ICDDR,B hospital.

7. Laboratory Procedures

All laboratory procedures are part of ongoing pneumonia surveillance, for which children will be consented separately. Children in this study do not require additional laboratory procedures. Data on bacterial or viral isolates from the pneumonia surveillance will be used in the analysis to look for possible effects on outcome.

Chest X-ray

All children diagnosed with bronchiolitis will have a baseline chest roentgenogram performed to document radiographic evidence of bronchiolitis.

8. Quality Assurance

Periodic review and testing of staff on the study definitions and diagnostic criteria will be done and the degree of inter-observer variation will be quantified. A manual with the definitions and protocol will be kept in the Kamalapur field office and clinic. The principal investigators will make spot checks in the unit three times per week.

9. Consent Procedures

Consent will be obtained using a standardised form prior to enrolment in the study.  A study physician will obtain consent by reading the entire consent form to the parent, as this is an illiterate population.  If parents have questions, the study physician will provide clarification of the consent form from a standardised set of key points that cover each section of the consent form.  Parents who indicate that they understand and agree to the terms of the study will be asked to provide written consent.  If they cannot sign the form, a thumb impression will be taken.
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).  

Kamalapur is an impoverished urban area located in the south-eastern sector of Dhaka (approximately 30 – 40 minutes drive from ICDDR,B).  The surveillance area covers a 4.0 sq Km (1.5 sq mile or 988 acres) area, and is located between a train terminal and a bus station, thus serving as a major point of population ingress and egress.  In December 2000, there were 32,339 households in the community, all of which have been entered into an electronic database maintained at ICDDR,B.  We are updating these figures with a new demographic survey underway now. 

The surveillance site was set up in 1998, although there had been ICDDR,B activity in the area prior to that. The site makes for an ideal setting in which to gather information on burden of diseases of importance in urban settings, and to conduct disease impact studies, as it is supported by a research infrastructure consisting of 5 components. These are: 

· Demographic surveillance (mapping and enumeration), 

· Active morbidity surveillance, 

· Clinical services designed to support all research activities, 

· Training, as well as 

· Monitoring and evaluation of all of the above activities. 

There are over 70 field staff regularly on site, including 8 doctors, 8 nurses, 15 health assistants, 3 field research officers, and 40 field research assistants. 

Features of the Study Population 

· The total population as of 30 November 2000 was 118,654.  The out migration rate averages < 2%; however, the population of the community has doubled since 1997, largely as a result of immigration from rural areas.  

· The population is relatively young.  In our 1998 census, the mean age of males was 32.8 years, the mean age of females was 24.2 years, and 11.2% of the population was younger than five years old.

· There is a mixture of squatter settlements and formal permanent structures.  The mean household number is 4.0, but ranges from 1 – 20 persons per household. 

· Population density is 29,663 individuals per square kilometre (191 persons per acre or 77,048/sq mile). 

· The educational level in the community among adults is low; however, the majority of children less than 12 years attend school.  Mean level of schooling for men above 18 years old is 4.5 years, and for women is 3.1 years. 
· Unemployment is relatively low.  Most men less than 60 years are employed at least part time, resulting in total unemployment of only 1.6%.  Among occupations, the most common for men are merchant (24.2%), office worker (21.6%), rickshaw puller (17.0%), and skilled labourers (12.3%).  Day labourers and unskilled workers comprise only 7.7%.  The mean family income is TK 3,000 or about US $60/month. 
Thus, the surveillance community demonstrates potential risk factors of low income and overcrowding.  Other data show that there is also an absence of adequate sanitation, appropriate waste management, and other services that may affect vector prevalence, and a high disease burden of other infectious diseases (such as diarrhoea and pneumonia), all of which may combine to make this urban area a potentially high risk area for disease transmission. 

Age-specific and vaccine-specific coverage:

· Vaccine coverage for the community is inconsistent and varies by age and type of vaccine. Among the rates of coverage:

· BCG: 90.5% among children less than 12 months

· DPT 3 among 6 month olds = 33.0%

· DPT 3 by 12 months = 62.3% and 9.5% have no coverage

· OPV 3 among 6 month olds = 33.0%

· OPV 3 by 12 months, >96% coverage

Measles coverage among children 9 – 12 months old = 54.0%.
Data Analysis


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

Data. Duration of illness will be measured in days from the day of presentation to the day of resolution of clinical signs (no wheezing on auscultation, no fever, respiratory rate ( 40/minute, no danger signs).  Time series data will be analysed using the Cox proportional hazards model, controlling for age and other covariates, and will be plotted on Kaplan-Meier survival curves.  All duration outcomes will be compared by relative hazard ratios (RH) with 95% confidence intervals.  The model will be tested for interaction between covariates.  Proportional hazard assumptions will be tested using tests of specification (re-estimation, analysis and plotting of Schoenfeld residuals, and goodness of fit) where appropriate. Outcomes of infrequent occurrence over time will be analysed as episodes per unit of person-time at risk to calculate rate ratios (relative risk) using either a Poisson regression analysis controlling for clustering effects or by generalised estimating equations (GEE), both of which will yield more conservative estimates than non-adjusted risk calculations.  Continuous variables within and between groups can be assessed by ANOVA.

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.
Children will be monitored daily in the clinic until wheezing is resolved and at home till recovery. Children who are determined by the medical officers to be either not improving or worsening will be referred to ICDDR,B hospital. Likewise, children who worsen after normal clinic hours, or who remain severely ill at the time of clinic closure will also be referred to ICDDR,B hospital, or if parents object due to the distance, to Monowara Hospital, located in the field site. During the follow-up period, FRAs will point out these illness signs to the mothers, as well as the danger signs (chest indrawing, lethargy, inability to drink, cyanosis and convulsion) and will counsel them to bring the child in the clinic during the clinic hours when these signs are present, or to the ICDDR,B hospital after hours. 
Consent Procedures

Consent will be obtained using a standardised form prior to enrolment in the study. A study physician will obtain consent by reading the entire consent form to the parent, as this is an illiterate population. If parents have questions, the study physician will provide clarification of the consent form from a standardised set of key points that cover each section of the consent form. Parents who indicate that they understand and agree to the terms of the study will be asked to provide written consent.  If they cannot sign the form, a thumb impression will be taken. See attached consent forms. 

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.

N/A
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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 to policy makers at the Ministry of Health in Bangladesh, the World Health Organisation and others.  In addition, study results will be submitted for publication in peer review journals. 

Collaborative Arrangements


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


N/A

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.


Principal Investigator

1    Name
Dilruba Nasrin

:

2    Present position
Senior Operations Researcher, HSID

3    Educational  background
:

       (last degree and diploma & training

          relevant to the present research proposal)

PhD in Epidemiology

List of ongoing research protocols  

(start and end dates; and percentage of time)

4.1.   As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


4.2. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2004-017
	11/04
	10/06
	25%

	
	
	
	

	
	
	
	

	
	
	
	


4.3.   As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	2004-010
	10/04
	09/06
	50%

	2003-015
	05/03
	04/06
	25%

	
	
	
	

	
	
	
	


5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	5

	b)   Peer reviewed articles and book chapters                                                               
	

	c)   Papers in conference proceedings
	6

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	

	c) Working papers
	1

	b)  Monographs
	


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

1. D Nasrin, PJ Collignon, L Roberts, EJ Wilson, LS Pilotto and RM Douglas. Effect of beta-lactam antibiotic use in children on pneumococcal resistance to penicillin.  BMJ 2002; 324:28 (5 January)

2. EJ Wilson, D Nasrin, K Dear and RM Douglas. Changing GPs’ antibiotic prescribing: A randomised controlled trial.  Communicable Disease Intelligence 2003; 27 Suppl:S32-8.

 .

3. EJ Wilson, D Nasrin, C Banwell, D Broom and RM Douglas. Realities of practice Engaging parents and GPs in developing clinical practice guidelines.  Australian Family Physician 2000, 29 (5): 498-503.

4. D Nasrin, PJ Collignon, EJ Wilson, LS Pilotto and RM Douglas. Antibiotic resistance in Streptococcus pneumoniae isolated from children.  Journals of Paediatrics and Child Health 1999, 35: 558-561.

5. D. Nasrin, C P Larson, S Sultana, T U Khan. Acceptability and adherence to zinc dispersible tablet treatment of acute childhood diarrhea. In press, Journal of Health, Population and Nutrition in January 2005.

------------------------------------------------------------------------------------------------------------

Co-Principal Investigator

1    Name


: W. Abdullah Brooks

2    Present position

: Head of Infectious Diseases Unit/ HSID

3    Educational  background
: MD, MPH

       (last degree and diploma & training

          relevant to the present research proposal)

List of ongoing research protocols  

(start and end dates; and percentage of time)

4.4.   As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2004-010
	01.11.2004
	31.10.2006
	15%

	2003-030
	03.14.2004
	03.13.2006
	15%

	2000-023
	01.06.2002
	30.06.2003
	15%

	
	
	
	


4.5. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2003-024
	03.14.2004
	03.13.2006
	5%

	2002-02
	01.09.2002
	30.12.2003
	5%

	Shigella Sudy
	01.10.2001
	31.12.2004
	5%

	Tuberculosis Dz Burden
	01.06.2003
	31.12.2003
	2%


4.6.   As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	Typhoid Dz Burden
	01.11.2002
	30.11.2003
	5%

	
	
	
	

	
	
	
	

	
	
	
	


5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	2

	b)   Peer reviewed articles and book chapters                                                               
	

	c)   Papers in conference proceedings
	

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	1

	Working papers: 
	

	c)  Monographs
	


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

·  Brooks, WA et al. Weekly zinc supplements prevent pneumonia, diarrhoea and reduce mortality in children less than two years old in a Dhaka low income urban population: a randomised controlled trial. Lancet (in press 05ART4022).

· Brooks, WA et al. Efficacy of zinc in young infants with acute diarrhoea. AJCN (in press MS #21569)

· Brooks, WA et al. Bacteremic typhoid fever in children in an urban slum, Bangladesh. Emerg Infect Dis, 2005. 11(2): 326-9.

· LaRocque R et al. Leptospirosis as a cause of febrile illness during an outbreak of dengue fever in Bangladesh. Emerg Infect Dis., 2005. 11(5): 766-9.

· Brooks, WA et al. Zinc for severe pneumonia in very young children: double-blind placebo-controlled trial. Lancet, 2004. 363(9422): p. 1683-8
Co-Investigator:

1    Name


:
Stephen Luby

2    Present position:
Head, Programme on Infectious Diseases and Vaccine Sciences

3    Educational  background
:

       (last degree and diploma & training

          relevant to the present research proposal)

University of Texas  Southwestern Medical School at Dallas 

     MD 1986 

University of Rochester  Strong Memorial Hospital 

     Internship and residency in Internal Medicine. 

Centers for Disease Control -- Epidemic Intelligence Service 1990

     Completed Preventive Medicine Residency 1993

List of ongoing research protocols  

(start and end dates; and percentage of time)

4.7.   As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2003-024
	1 Sep 2003
	31 Mar 2006
	10

	
	
	
	

	
	
	
	

	
	
	
	


4.8. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


  As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	2003-024
	June 2004
	June 2006
	5%

	2003-002
	June 2003
	Dec 2006
	5%

	
	
	
	

	
	
	
	


5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	85

	b)   Peer reviewed articles and book chapters                                                               
	90

	c)   Papers in conference proceedings
	1

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	2

	d) Working papers
	0

	d)  Monographs
	0


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

        1) Marsh D, Hashim R, Hassany F, Islam N, Kara A, Kamal K, Mubin T, Mirza O, Rizvi N, Jalisi F, Janoo J, Hussain N, Iqbal Z, Irfanullah A, Khan A, Khan R, Pirzada F, Hussain A, Ansari G, Siddiqui A, Luby S. Front-line management of pulmonary tuberculosis: an analysis of TB diagnosis and treatment practices in urban Sindh, Pakistan.  Tubercle and Lung Disease.  1996 77:86-92.
        2) Luby S, Zaidi N, Rehman S, Northrup R. Improving private practitioner sick-child case management in two urban communities in Pakistan. Tropical Medicine & International Health. 2002 March;7(3):210-219.
        3) Reller ME, Mendoza CE, Lopez MB, Alvarez M, Hoeskstra RM, Olson CA, Baier KG, Keswick BH, Luby SP.  A randomized controlled trial of household based flocculant-disinfectant drinking water treatment for diarrhea prevention in rural Guatemala.  American Journal of Tropical Medicine and Hygiene. 2003; 69:411-419..

        4) Luby SP, Agboatwalla M, Painter J, Altaf A, Billhimer W, Hoekstra RM. Effect of Intensive Handwashing Promotion on Childhood Diarrhea in High-Risk Communities in Pakistan: A Randomized Controlled Trial. JAMA.  2004 June 2, 291(21): 2547-2554.
        5)  Luby SP, Agboatwalla M, Feikin DR, Painter J, Billhimer W, Altaf A, Hoekstra RM.  Effect of handwashing on child health: a randomised controlled trial.  Lancet.  In Press.
Co investigator:

1    Name


: Charles P. Larson, MD

2    Present position

: Director, Health Systems & Infectious Diseases

                                                      Division

3    Educational  background
: MDCM, McGill University

                                                       MSc Epidemiology & Biostatistics, McGill University    

                                                       Specialization in Pediatrics and Community Medicine

List of ongoing research protocols  

4.9.   As Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2003-015
	05/

2003
	04/

2006
	30%

	2004-044
	11/

2004
	08/

2005
	15%

	2004-49
	11/

2004
	02/

2006
	10%

	
	
	
	


4.10. As Co-Principal Investigator

	Protocol Number
	Starting date
	End date
	Percentage of time

	2004-017
	11/

2004
	10/

2006
	5%


4.11.   As Co-Investigator  


	Protocol Number
	Starting date
	Ending date
	Percentage of time

	2004-006
	05/

2004
	10/

2005
	5%

	2004-043
	02/

2005
	02/

2006
	5%

	2005-020
	09/

2005
	08/

2007
	5%

	2005-018
	10/

2004
	05/

2006
	5%


5   Publications 

	Types of publications
	Numbers

	a)   Original scientific papers in peer-review journals                               
	26

	b)   Peer reviewed articles and book chapters                                                               
	3

	c)   Papers in conference proceedings
	

	c)  Letters, editorials, annotations, and abstracts in peer-reviewed               journals  
	10

	e) Working papers
	3

	e)  Monographs
	


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

        1) Larson C, Mercer A. Global health indicators: Overview and glossary. 

            Canadian Medical Association Journal 2005;171:1199-2000. 10.1503/cmaj. 

            1021409

        2)  Larson CP, Zhakov Y, Kulichkov V, Mitskeivich S, Platt R.  The prevalence of

             childhood asthma and atopy in the Chelyabinsk region of Russia. CIDA Project Report, 

             2003, Hull, Quebec, Canada.

         3) Lynch T, Platt R, Gouin S, Larson C, Patenaude Y. Can we predict which children 

             with clinically suspected pneumonia will have the presence of infiltrates on chest

             radiographs? Pediatrics 2004;113:e186-9.

        4) LynchT, Gouin S, Larson C, Patenaude Y. Should the lateral chest radiograph be routine 

            in the diagnosis of pneumonia in children? Pediatrics & Child Health 2003;8(9):566-568.

        5) Larson CP. The Fundamentals of Epidemiology [in Russian]. 2002. ISBN

           5-94507-020-3   
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                                                                    APPENDIX

International Centre for Diarrhoeal Disease Research, Bangladesh

                                   Voluntary Consent Form


Title of the Research Project:  Efficacy of zinc in the treatment of bronchiolitis and prevention of wheezing respiratory illness in children less than two years old


Principal Investigator: Dilruba Nasrin


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.

APPENDIX-1

International Centre for Diarrhoeal Disease Research, Bangladesh

Voluntary Consent Form for Urban Community

Title of the Research Project: EFFICACY OF ZINC IN THE TREATMENT OF BRONCHIOLITIS AND PREVENTION OF WHEEZING RESPIRATORY ILLNESS IN CHILDREN LESS THAN TWO YEARS OLD

       

Principal Investigator: Dr Dilruba Nasrin

The activity involves an experiment. We request you to allow your child to participate in an experiment to reduce the duration of bronchiolitis.

The scope, aims and purpose of the research. Bronchiolitis is one of the most important causes of childhood illness and death in Bangladesh. It is a disease of lower airway obstruction. This causes difficulty of breathing in children. If it continues long, they may even die. It mostly affects children less than two years old. In this community especially, we have seen high rates of this disease. The disease is caused by viruses, which cannot be treated by antibiotics. There is no available cure for bronchiolitis, but the disease can be managed by symptomatic treatment. We want to enrol your child in this study to see if by giving zinc in addition to standard medicines can decrease the duration of bronchiolitis. Zinc is a natural substance that is found in foods and is required by the body to fight disease. We have found that it works well to decrease the time that a child is sick with severe pneumonia in hospital. We want to see if it can be as helpful for outpatient management of bronchiolitis in children less than two years old. To do this, we will give some children zinc tablets, which have to be dissolved in water, and taken as a liquid, and others will get a dummy tablet. The dummy tablet is not harmful. It will be as if the child is only receiving the normal treatment for bronchiolitis, and nothing more. At the end of the study, we will see if there was any difference in how long it took for children to recover from bronchiolitis. All children in the study will get the routine treatment for bronchiolitis.  Additionally, children will receive zinc or dummy tablet.  Children will be followed up in the clinic daily and thus will be observed for taking zinc or dummy tablet until a doctor in the clinic thinks the child is cured.  After that, we will come to your home each day during treatment and observe the child taking the zinc or dummy tablet.  We will also check the health status of your child to decide whether your child should see our doctors again. If during treatment your child needs further medical care, we will bring you and your child back to our clinic. 

Foreseeable harm and possible level of risk. Zinc is safe in the amount that we will give, as there are no side effects. In some cases, children do not appear to like the taste. Very young children may even vomit initially, but this appears to be due to the taste, and not to any harmful effect.  The World Health Organisation recommends the medicine that we use to treat bronchiolitis in children.

Likely or expected benefits. Children in the study will benefit from early diagnosis and treatment of their illness, which will prevent most complications, which usually come from delayed treatment. Additionally, if zinc does reduce the time needed for improvement, and your child gets the zinc tablet, they will recover earlier. If the study is successful, it should lead to improvements in how this serious childhood disease is treated in future. 

Alternative procedures, treatments or preventive strategies. We will use standard WHO-recommended treatment for bronchiolitis. At present, there are no recommendations for the use of zinc in bronchiolitis. 

Subjects will be notified of new information that might affect their participation. We will notify you if we get new information that answers our study questions, or if new treatments become available that might affect your decision to participate.

Confidentiality will be maintained. All the information you give us will be kept in a locked cabinet. Only our project staff will see it. We will remove your child’s name and identity from all information that is analysed or shared with anyone. We guarantee your child’s and your family’s privacy.

Explanation about medical treatment and care for research-related illness. If your child has bronchiolitis, we will treat it with standard WHO-recommended treatment in addition to providing the zinc or dummy tablet. We will also take a chest X-ray of children with bronchiolitis at no cost to the parents. If your child requires hospitalisation for bronchiolitis, we will provide hospitalisation free of cost to you. 

Participation is voluntary and refusal to participate will involve no penalty. You may withdraw your child from this study at any time. You will remain free to participate in future studies and to be treated at Kamalapur clinic under the same conditions as before. By signing/giving a thumb impression below, you are indicating your willingness to allow your child to participate in this study and to bring your child to the clinic for daily follow up and for our staff to visit your home each day during any bronchiolitis illness period. 

If you have any question about this study you should contact with Dr. Dilruba Nasrin at the telephone number 8811751-60-extension number 2526 and about your child’s illness with your child’s treating physicians. If you have concerns about your rights in the study, you may call Mr. Bijoy Saha at 8811751-60-extension number 2115 in ICDDR, B.
Name of 






Name/PID of 

PI or their Representative  


 
Child 

_________________________________

___________________________  

Signature PI/Representative



Name/PID of Parent








____________________________

_________________________________Signature of Parent________________________

Date 
 __/__/____ 




Date 
__/__/____ 

(dd/mm/yyyy)





(dd/mm/yyyy)

Signature of Investigator/ or agents                             Signature of Subject/ Guardian

 Date:                                                                                 Date:

Continuation Sheet (Number each sheet consecutively)


Detailed Budget for New Proposal


Project Title: Efficacy of zinc in the treatment of bronchiolitis and prevention of wheezing respiratory illness in children less than two years old


Name of PI: Dilruba Nasrin


Protocol Number:                                             Name of Division:HSID


Funding Source: USAID (probable)                          Amount Funded (direct): $176,335                      Total:  $221,708                    Overhead (%) 26%

Starting Date: As soon as approved                                    Closing Date: 20 months after start of the study


Strategic Plan Priority Code(s):


	Sl. No


	            Account Description
	Salary Support
	US $ Amount Requested

	
	            Personnel
	       Position
	Effort%
	Salary
	1st Yr
	 2nd Yr
	3rd Yr

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Sub Total


	
	
	

	
	
	
	
	

	
	Consultants
	
	
	
	
	

	
	Local Travel
	
	
	
	

	
	International Travel
	
	
	
	

	             Sub Total

	

	

	             Supplies and Materials (Description of Items)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	Sub Totals
	
	
	

	
	Other Contractual Services
	
	
	

	
	Repair and Maintenance
	
	
	

	
	Rent, Communications, Utilities
	
	
	

	
	Training Workshop, Seminars
	
	
	

	
	Printing and Publication
	
	
	

	
	Staff Development
	
	
	

	
	
	
	

	
	
	
	

	
	Sub Total
	
	
	


	
	Interdepartmental Services


	1st Yr
	2nd Yr
	3rd Yr

	
	Computer Charges

	
	Pathological Tests
	
	
	

	
	Microbiological tests
	
	
	

	
	Biochemistry Tests
	
	
	

	
	X-Rays
	
	
	

	
	Patients Study
	
	
	

	
	Research Animals
	
	
	

	
	Biochemistry and Nutrition
	
	
	

	
	Transport
	
	
	

	
	Xerox, Mimeographs etc.
	
	
	

	
	Sub Totals
	
	
	

	
	Other Operating Costs
	
	
	

	
	Capital Expenditure
	
	
	


TOTAL DIRECT COST

Budget Justifications


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

Personnel

· Dr Dilruba Nasrin will lead the investigation and will oversee the field and clinic coordination of the study.  This will involve regular visits to the field and clinic and interaction with both staff.  The time input will average 4 hours/day x 5 days/week or 50% time.

· Dr W. Abdullah Brooks will provide the equivalent of 8 hours/week in overseeing the conduct of the study, data review, training, quality assurance, data analysis and eventual manuscript preparation, or 10% time. 

· Medical Officers: The medical officers will screen all FRA and self-referred patients and determine whether they fulfil illness criteria. They will be responsible for taking histories and performing physical examinations, filling out the standardised questionnaires.  Their time involvement includes the responsibility of screening, identifying and recruiting cases; follow up of patients till the wheezing resolves.  To recruit 330 children within 6 months, it requires 55 patients/month, approximately 13 patients/week.  It requires approximately 0.5 hours to conduct the history and physical, and approximately 0.5 hours to complete associated paper work for documentation of all findings of every case. Thus, 13 pt * 1 hr/pt=13 hr/wk.  The rate of bronchiolitis in the Kamalapur clinic is 5% of all ARI visits. Thus, to get 13 children of bronchiolitis, MO has to screen (history+physical) approximately 260 patients every week.  Thus, 260 pt * .5 hr/pt=130 hr/wk.  In addition Mo has to follow up the bronchiolitis cases till wheezing resolves, which is approximately 7 days 13 pt * .5 hr/pt * 7 days = 46 hrs/wk. All three responsibilities require 189 (13+130+46) hrs/wk.  Thus, these duties require 4 MO for the study.

· Nurses: The functional unit of the clinic is a triad of physician/nurse/health worker. Thus, if there are four physicians, we require four nurses.

· Field Research Officer: This officer will supervise, monitor and co-ordinate the data collection activities of field research assistants (FRAs). The FRO must also compile and submit daily and monthly summary reports on the performance of the field surveillance activities to the PI as a component of monitoring and quality assurance.  In addition, FRO must review the daily morbidity screening calendars, take the summary information from each FRA daily, receive and disburse the active patient caseload from the clinic to the FRAs, review the follow-up calendars for each FRA, and conduct a 5% spot check interview for all home visits. These tasks are expected to comprise a fulltime responsibility or 100%.

· Field Research Assistants: The duties of the FRAs will be divided between three studies, this one and the respiratory virus and pneumococcal disease burden studies. All three are integrated into a comprehensive pneumonia disease burden and intervention activity. There will be 2000 children <2 yrs enrolled in total in the field/year. The FRAs’ duties include case finding by weekly home visits, observe zinc DOT therapy compliance after finishing follow up in the clinic.  To monitor a base population of 2000/week * 1wk/5days at 20 children/day = 20 FRAs.  FRAs currently working for ongoing studies (40) can support the screening process, therefore, this study will charge for 10 FRAs.

· Data Management Assistant: In addition to 330 CRFs to enter, there will be patient follow-up calendars and follow-up forms, as well as field and clinic summary reports,. The remaining time will be required for data cleaning and checking.

· Health Workers: There are 4 doctor/nurse teams of which the HWs are a part, thus requiring 4. Additionally, 2 more are required to bring patients from the field to the clinic to increase compliance with daily clinic follow up.

· Administrative Officer: The study will require administrative and other logistical support from the centre’s office (main site). A person will need to spend an average of 10 hours/week on logistics and 30 hours/week on administrative support of full time.

Travel

· Local: This includes transport of materials to and from the field (twice daily 5X/week) and transport of study personnel and study participants between field and office.  Average Tk1,500/day X 5 days/week X 4.2 week/month X 12 month = TK 378,000 or US $6097. Only 65% is being charged to the protocol. The balance must be made up from other ongoing studies.

Supplies and Material

· Consumables: In addition to the consumable equipment that will be routinely used for patient follow up (tongue blades, gloves, spirit etc) , instruments (nebuliser, pulse oximeter) will also be used routinely in this study. We will charge US $4,000 to the protocol. 

Contractual Services

Printing and Photocopying: Printing materials include data collection instruments, printing of training materials etc.  The cost of the surveillance system for photocopying is approximately TK 0.5/page. There are per patient average: Consent 2 pages, calendar 12 pages, follow-up calendar 2 pages, CRF 17*2 or 34 pages, unscheduled visit form 5 pages, ID card 1 page, referral forms 4 pages = 60 pages * Tk1/page*330 patients = TK19,200= $310.  Additional $200 will be required for administrative (field and office) photocopying/printing.

Training and Workshop: The training will cover consent and data collection activities for the field staff, including practice sessions and standardisation exercises to ensure both accuracy (correct method) and precision (reproducibility and close inter-observer agreement). The medical officers and nurses will require training on the history and physical exam for the study, as well as emergency resuscitation methods. The cost of training, including the printing of materials, production of overhead transparencies, test materials, pens, paper etc = $5*60 (average for training and standardisation exercises) = US $300.

There will be a dissemination seminar at Dhaka at the end of the study, involving  approximately 100 participants.  The estimated cost is US $12/participant=US $1200.  We have planned for 2 TIG meetings at Dhaka.  The cost of meeting involving 25 participants with a rate US $5/person =US $250.

Rent: The house rent for the clinic is approximately 60,000 taka/month ($967) with a rent of $10,000 for a year.  We have budgeted for half of the total amount.

Interdepartmental services

Hospital Costs: The estimated cost per patient per day is US $25 for bed, food, labs, and medicines.  Children with severe pneumonia comprise 12.5% of all pneumonia patients.  If we consider the same rate of severe bronchiolitis, they all need to be hospitalised.  Taking a mean duration of hospitalisation as 5 days, the per patient cost for hospitalisation would be $125. Thus, the protocol is budgeted for approximately 40 (12.5% of total)hospital admissions, (125*40) or $5000.

Other capital expenditures

Computer, uninterrupted power source (UPS), printer and accessories: The computer is for data entry and analysis, as the office is presently short one computer for dedicated data entry. The cost per computer with 17-inch monitor, zip drive, plus UPS (due to frequent power blackouts) and printer is $1, 675.


Other Support

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



                           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 

Revised on: 6th January 2005
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Patient screened by FRA at home





Patient screened by MO in clinic





Bronchiolitis absent





Bronchiolitis present





Consent,history,physical exam. by MO





Nebulize ventolin, Zn/placebo, O2, CXR





F/u in clinic till recovery





F/u at home for 7 days





Any key or danger sign





Day 14 clinic visit and documentation of outcome
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