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1.0 THE NEED FOR A TRIAL                                                                                                              
1.1 What is the problem to be addressed? Despite immunization of persons at high risk for complications of influenza, annual epidemics continue to pose an important threat to the health of persons over the age of 65 years as well as to persons with cardiopulmonary and other high risk conditions.  The efficacy of the inactivated influenza vaccine is reduced in these groups due to their inability to mount an adequate immune response.  Alternative strategies are therefore needed to better protect those at high risk of complications. Healthy children are felt to be an important source for community transmission of influenza.  Immunizing healthy school-aged children, who mount a robust immune response to the vaccine, has been proposed as one strategy to protect high risk individuals.  By immunizing children, spread of influenza is prevented and persons at high risk for complications are protected.  Although observational data are supportive, a randomized controlled trial is needed to test whether such a strategy provides indirect benefit.  Many challenges exist to carefully assessing the indirect benefit of influenza immunization, including the feasibility of extensive laboratory testing in large clusters of high risk persons in towns and cities, the problem of repeated introduction of influenza in a community, and the uncertain uniformity and nature of interactions between healthy children and individuals at high risk for complications of influenza. Hutterites, along with the Mennonites, were founded as Protestant sects in the 16th century Anabaptist movement of Switzerland.  The majority of Hutterites live in Alberta, Saskatchewan, and Manitoba where they practice communal farming on small colonies relatively isolated from towns and cities.  Randomization of these homogeneous, moderately sized colonies where regular influenza transmission is facilitated by a communal lifestyle, but where there is limited re-introduction of the virus because of isolation from the outside community, represents a unique opportunity to test the hypothesis of indirect benefit.                                                              
1.2 What is/are the principal research question(s) to be addressed?  The goal of this study is to test whether immunizing children in Hutterite colonies with inactivated influenza vaccine can prevent laboratory-confirmed influenza in other community members, including older adults, very young children, and others at high risk for complications.   We hypothesize that if ≥70% of healthy children in intervention colonies are immunized with inactivated vaccine, laboratory-confirmed influenza in other Hutterite colony members will be reduced.  Specific objectives of the proposed cluster randomized trial are to assess whether high immunization rates among healthy children in Hutterite colonies reduces laboratory-confirmed influenza in 1) other colony members, 2) in high risk participants (including the elderly, individuals with chronic medical conditions, pregnant women, and young children), 3) in the , healthy children immunized, , as well as whether the intervention reduces  the following among all participants: influenza-like illness, antimicrobial prescriptions, physician-diagnosed otitis media, school or work-related absenteeism, physician visits for respiratory illness, lower respiratory infection, pneumonia, hospitalizations, and death.   

1.3 Why is a trial needed now?  Evidence from the literature.                                                                             
1.3.1 Burden of influenza: Influenza virus causes annual epidemics of respiratory illness worldwide and is the most important cause of medically attended acute respiratory illness.  Influenza and pneumonia together represent the leading infectious cause of death in Canada and the United States and are the sixth leading cause of death overall (1).  From 5% to 20% of the population is infected with influenza each year.  Approximately 200,000 people in the United States are hospitalized because of influenza-related complications, and 36,000 die as a result of such complications (2, 3).  Although influenza affects all age groups, inter-pandemic rates of morbidity are highest in extremes of age, including previously healthy young children aged less than months, adults aged 65 years and older, and other individuals with chronic cardiac, pulmonary, metabolic, and other medical conditions (4, 5).                              
1.3.2 Evidence for the role of children in spread of influenza:   Data from a three-year longitudinal surveillance study of children and adults in New York State demonstrated that children were about twice as likely to acquire and shed influenza as compared to adults (6).  In a longitudinal study conducted in Seattle from 1968 to 1974, elementary and junior high school students had the highest rates of influenza during epidemics, reaching 54% (7, 8). In the Tecumseh, Michigan studies from 1976 to 1981, over one third of children between the ages of 5 and 14 years had influenza virus isolated from specimens, the highest rate was among persons with febrile respiratory illness (9).  In a 2001 surveillance study of 216 families in the Seattle area, for every 100 children followed, influenza accounted for an estimated 20 excess days of work  missed by the parents due to illness, demonstrating the potential importance of children in household transmission (10).  Although delays in adults seeking medical consultation or the potential for parents over reporting illness in their children (6-8) may have led to a relative underestimation of influenza in adults, the studies nevertheless suggest that children play an important role in community transmission of influenza.  We anticipate that the proposed randomized clinical trial will provide rigorous evidence for this role.                                                                                                        
1.3.3 Current vaccination strategy: With the exception of the province of Ontario, where inactivated influenza vaccine is publicly funded for persons of all ages, current influenza immunization strategy in Canada, the United States, and other developed countries is to immunize persons at high risk of complications (11, 12).  This includes people 65 years and older; children 23 months of age or less; adults and children 6 months and older with chronic heart or lung conditions, metabolic diseases, chronic kidney disease, or compromised immune system; children 6 months to 18 years of age on long-term aspirin therapy; women who will be pregnant during the influenza season; and individuals with conditions that can compromise respiratory function.  In the United States, children between the ages of 24 months and five years are now considered high risk (12), although rates of hospitalization for this group are substantially lower than in those 23 months of age or less (13, 14).                                                                                                                                            
1.3.4 Evidence for the potential benefit of immunizing healthy school children: Given that school-aged children appear to play an important role in introducing and transmitting influenza into households, and hence into the community, immunizing them may interrupt the spread.  Monto and colleagues demonstrated that selectively immunizing 86% of children in a 7,500 person Michigan community reduced influenza in adults by a third when compared to an adjacent community where children were not immunized (15).  Japan began a program of immunizing school-aged children in 1962 and continued this policy until 1994 (16) (Figure 1).  The effect of this policy was to dramatically reduce excess mortality rates to values similar to those in the United States.  The fact that there was a rapid increase in excess deaths after 1994, the year in which mass immunization formally ended, supports the conclusion that the effects observed in earlier years were due to vaccine-induced herd immunity (16).  Two small trials of inactivated influenza vaccine in children showed a reduction in respiratory illness in unvaccinated household contacts (17, 18).  Another study compared the efficacy of live attenuated and inactivated influenza vaccines in Russian schoolchildren aged between seven and 14 years (19).  An analysis of the relationship between respiratory illness of staff or unvaccinated children and percentage of children vaccinated in schools in this study showed an inverse relation for live attenuated vaccine but not inactivated vaccine.  This unexpected finding, based on data from a single year, is in contrast to the findings of the Tecumseh study and the Japanese experience.  This may be because the percentage of children vaccinated in the Russian schools was highly variable, ranging from 23% to 95%, as suggested by the authors.  An unblinded, non-randomized trial of immunizing school aged children with a cold adapted, live intra-nasal vaccine demonstrated a reduction in physician visits for acute respiratory illness among adults (20).  A recent study compared rates of influenza-like illness among two groups: households with school children offered immunization with live attenuated influenza vaccine and households with school children who had not been offered the vaccine (21).  Immunization of 47% of eligible children in the vaccine group was associated with an 11% reduction in influenza-like illness.  
                                                                                                                                    1.3.5 Limitations of existing studies: No randomized controlled trials of the indirect benefit of inactivated vaccines to the community have been reported.  Although the studies from Michigan (15) and Japan (16) provide important data demonstrating the potential benefit of immunizing school aged children with inactivated vaccine, these studies are subject to biases associated with observational studies. The school-based immunization study using live attenuated vaccine was only partially randomized because school administrators of four of the 11 school clusters declined to possibly be in a control group where there would be no benefit offered to pupils (21).  Inferences that can be drawn about the relative indirect benefits of influenza immunization in the Russian trial are limited since an analysis of indirect benefit was not presented (19).   However, observational data analysis derived from this trial along with data from other studies (15, 16) suggest that a high degree of vaccine uptake is required to demonstrate the indirect benefit of inactivated vaccine.  Lack of comprehensive laboratory-based detection of influenza is another limitation.  To our knowledge, there has not been a clinical trial testing indirect benefit that has included nucleic acid testing, virus isolation, and serology to assess influenza rates.  In the recent school-based trial, the outcome was influenza-like illness based solely on a self-reported questionnaire administered to households, without laboratory confirmation (21).  As acknowledged by the authors, lack of blinding in this study was a major limitation.  Recall or selection bias may explain why the school-based data on absenteeism did not confirm the significant difference between groups found in the household questionnaire data.                                                                         
1.3.6 Rationale for studying Hutterite colonies.

1.3.6.1 Internal validity: The unique nature of the Hutterite population offers an important opportunity to understand whether there is an indirect benefit to immunizing children with inactivated influenza vaccine.  Hutterite colonies, where members live communally on colonies of typically 80 to 120 people, are relatively isolated from towns and cities.  Regular contact with outside community members is limited.  However, outbreaks of influenza in Hutterite colonies occur regularly with influenza being introduced from exposure to outsiders.  At the age of 36 months children begin school in a single classroom on the colony and continue until the age of 15, at which point they are considered adults.  Meals are shared communally, although children and adults eat separately.  Importantly, children have regular contact with those adults and others who are at high risk for complications of influenza.  Thus, there is a greater likelihood of child to adult influenza transmission and less opportunity for reintroduction of influenza from non-Hutterite communities.  Since the colonies are not very large, it is possible to obtain detailed demographic, health, and immunization information for all members.  We recognize that there is uncertainty about the exact proportion of children that need to be immunized in order to show indirect benefit.  Nevertheless, it has been estimated through modeling that for influenza strains that transmit well among children, immunization of about 70% of children may greatly reduce transmission in entire communities (22- 25).  Modeling also suggests that even lower rates of vaccination may yield benefit, such that vaccinating 20% of children could reduce cases by 46% and 80% coverage would reduce rates by 90% (25).  Moreover, such estimates may be conservative for the Hutterite community which has stronger contact networks.  Hutterite colonies are relatively homogeneous in terms of their genetic lineage and age and sex distributions, which is of benefit for this proposed trial since it reduces the possibility of imbalances between study arms.   

1.3.6.2 External validity:  We acknowledge that the unique nature of the population may limit extrapolation of findings to other populations.  However, lack of indirect benefit of inactivated vaccine in such an ideal setting would make it questionable in other settings.  On the other hand, an important indirect benefit in such a “natural community laboratory” would confirm observational studies and offer the most rigorous scientific proof available about the ability of inactivated vaccine to induce herd immunity in a manner that cannot feasibly be demonstrated in typical non-Hutterite communities.  In fact, we explored the possibility of randomizing small towns with schools in rural Saskatchewan but it soon became clear that this approach would never be feasible because of the relatively large size of the communities.  It should be noted that Hutterite colonies share some key characteristics with typical non-Hutterite communities.  They are made up of single families each residing in their own house.  Hutterite men each have their own occupation, working outside the home, while women spend the majority of their time working in the home.  Hutterite families shop in nearby towns for supplies and clothing not available on the colony.  The children attend school and Hutterite families regularly socialize with friends and relatives.  Although compared to non-Hutterite communities, Hutterite colonies have a higher percentage of young people (34% vs. 17% aged ≤14 years) and larger families (mean 4.6 vs. 3.3 members); the percentage of people with high risk conditions is similar (8% vs. 8.3% for asthma and 6% vs. 4% for diabetes) as is uptake of influenza immunization for those with ≥ 1 chronic condition (40% versus 42%).  Generalizing true community-wide indirect benefit to non-Hutterite communities from the proposed trial offers clear advantages over extrapolations limited to household contacts (17,18) or non-randomized two-community comparisons (15, 20).  
1.3.7 Preliminary studies: Using the same cluster randomized trial design described below, we conducted a pilot study to assess feasibility issues around the main trial.  Seven Dariusleut Hutterite colonies in the David Thompson Region of Alberta (Figure 2) were randomized to either the intervention (immunization of healthy children between the ages of 36 months and 15 years with inactivated influenza vaccine) or to the comparison arm, where the children were immunized with hepatitis A vaccine.  Beginning February 15, 2006, 178 healthy children were enrolled over 4 weeks.  The average number of healthy children enrolled per colony was 25 (range 18 to 33, median 25) representing on average 80% (range 69% to 96%) of children per colony.  We also enrolled 60 high risk participants, representing 87% of potentially eligible high risk participants defined by age ≥65 or by chronic medical condition.  Because of a late start, baseline specimens could only be obtained from March 24 to April 29, convalescent specimens from June 13 to June 15.  Complete sets of specimens were obtained for 57 of the 60 persons enrolled.  Two healthy children had influenza detected by PCR and viral culture.  Two high risk participants had > four-fold rise in titres to A Wisconsin/H3N2, a non-vaccine strain that circulated that season and one participant who had not been vaccinated had a 64-fold decline in titres to this strain.  Three other high risk participants had greater than four fold decline in titres to A Wisconsin/H3N2 (3) and two to B/Malaysia.   Although we consider the two seroconverters as definite cases and the third with a high decline in titres with no explanation as a probable case, the other five are possible cases.  Based on these data, serological attack rates ranging from 5% (3 of 57) to 14% (8 of 57) are plausible.  Since this pilot study only included clinical surveillance following the peak period of influenza activity (from January 8 to March 11), these figures underestimate influenza activity in Hutterite colonies.  The pilot study was essential in demonstrating the feasibility of all aspects of the proposed trial, including participant enrollment, shipment and receipt of study vaccine at regional vaccine storage depots, randomization, allocation concealment, and blinding of colonies, transportation of vaccine to Hutterite colonies, vaccination of children on site at the Hutterite colonies, feasibility of hiring and training nurses who live close to the colonies, twice-weekly visits by nurses to each colony, use of the data collection forms, use of self-reported questionnaires to identify symptomatic participants, procurement and transportation of specimens from colonies through local laboratories to the public health laboratory, logistics of obtaining specimens for serology, and the central coordination of these activities by McMaster.                                                                                                                                      
1.3.7.2 Demographic surveys:  We received peer reviewed funding by the U.S National Institute of Allergy and Infectious Diseases to develop the protocol for this trial.   Since we are now requesting funding to conduct the trial, there is no overlap with previous funding received.  We have developed a detailed 294-page manual of operations (MOP) for this (http:/www.hutteriteflutrial.ca/).  As part of the protocol development, from July 2006 to January 2007, we identified colonies interested in participating in the trial.  We obtained the demographic characteristics of potential participants in these colonies through town hall meetings, telephone interviews with Hutterite leaders, and site visits to colonies.  We identified Hutterites from 72 colonies who meet criteria for being at high risk of complications from influenza and we identified healthy children eligible for immunization (Table 1).   We evaluated 138 colonies, of which 36 were ineligible. Of 102 potentially eligible colonies, 72 (71%) were interested in participating (Figure 3).   We learnt that healthy children on study colonies had not been previously immunized against influenza; there are, on average, 15.5 high risk participants per colony; and the average rate of immunization of high risk individuals (on the basis of age and chronic conditions) on study colonies in 2006-2007 was 15% (median 14%).                                                                  
1.3.7.3 Laboratory proficiency testing: To assess the performance of the three provincial laboratories that will be conducting nucleic acid amplification for influenza in this trial, a blinded panel of influenza A (H3N2, H1N1) and B viral lysates was sent to each laboratory on December 22, 2006 (prepared by Dr. Astrid Petrich, McMaster University).  Four dilutions of influenza A and B viral lysates in viral transport media were included in the panel with the lowest dilution being at or near the detection limit.  Three replicates for each viral dilution were included for a total of 24 possible influenza A positives and 12 possible influenza B positives.  Negative samples were included in the panel as a single replicate (human metapneumovirus, RSV, and two viral transport media).  The order of samples was randomized; samples were dispensed into 0.5 mL aliquots.  Panels were sent out on dry ice and study laboratories were given approximately 2 weeks to complete testing and send out results.  Diagnostic accuracy was excellent.  The sensitivity and specificity of PCR for detection of influenza A was 100% for all three laboratories. For influenza B, sensitivity ranged from 92% to 100%, specificity from 96% to 100%.                                                                                                                                                                      
1.4 Give references to any relevant systematic review(s).  There is a recent systematic review (search strategy used for the review was up to January 2004) that included eight clinical trials: six cluster randomized controlled trials (with respect to contact outcomes) assessing the benefit of immunizing school children in family members or siblings, and two observational studies (26).  However, the review identified only three observational studies addressing the effect of vaccinating children to protect the wider community.  This is the research question being addressed in this proposal; we have described all three studies above (15, 16, 20).  The reviewers concluded that “The evidence suggests that vaccinating healthy children against influenza has the potential for reducing the impact of influenza epidemics. However further evidence is needed as limitations of study design or execution mean that the community benefits are difficult to quantify”.                                                                                                                                                                                                                                 1.5 How will the results of this trial be used? Findings from the proposed randomized trial will inform policy makers as to whether or not administering inactivated influenza vaccine to children has the potential to lead to indirect benefit in the general population.  If the intervention demonstrates a benefit, it will provide experimental proof to support a policy of immunizing healthy children.  Studying entire Hutterite communities will inform about the “universal” effect of inactivated vaccine and about the potential cost savings given our proposed economic analysis.  On the other hand, lack of indirect benefit of inactivated vaccine in such an ideal setting would make it questionable in other settings.  Since the trial will include an economic analysis, estimates of potential cost savings will be provided.  The results also have implications for a pandemic vaccine strategy.  That is, during a pandemic when there will be a limited amount of vaccine, it may be of advantage to selectively immunize children in order to reduce transmission into the community.  Under current policy, children are the last group to be immunized during a pandemic (27).  The results will therefore have important implications for vaccine policy.      
 1.6 Describe any risks to the safety of participants involved in the trial:  The major risk of influenza or hepatitis A vaccine, although rare (1 per 200,000 doses), is an anaphylactic reaction, characterized by hives, swelling of mouth and throat, difficultly breathing, and low blood pressure.  Such a rare event occurs immediately after injection. Less than one third of individuals receiving study vaccine (influenza or hepatitis vaccine) may experience some soreness or redness at the site for 1-2 days.  Fever, malaise, nausea, loss of appetite, muscle aches occur infrequently and may last 1-2 days.  It is unclear whether Guillain-Barré syndrome is associated with influenza vaccination, however it has been estimated that if there was such an association, it would be at a rate of 1 or 2 incremental episodes of Guillain-Barré syndrome per million doses of influenza vaccine given.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         
2.0 THE PROPOSED TRIAL                                                                                                                 
2.1 What is the proposed trial design?  A multi-centre, blinded, cluster randomized controlled trial. Hutterite colonies will be randomized to either vaccination of healthy children with licensed inactivated trivalent influenza vaccine or to vaccination of healthy children with hepatitis A vaccine as a control.   The primary outcome is laboratory confirmed influenza among high risk colony members.  To control for geographic variation in influenza activity, colonies will be stratified by health region (Figure 3).                                                                                                                                                                                 2.2 What are the planned trial interventions?                                                                                                         
2.2.1 Experimental: Healthy children aged  36 months to 15 years in the intervention colonies will be immunized with inactivated influenza vaccine (VAXIGRIP( vaccine) recommended for the influenza season (, 2008-2009, 2009-2010, or 2010-2011).  A 0.5 ml dose of the vaccine will be administered intramuscularly.  Previously unvaccinated children who are less than 9 years of age at the time of immunization will receive a second 0.5 ml dose of the influenza vaccine four weeks following the first vaccine as per influenza immunization recommendations.                                                                            
2.2.2 Control: As a control group, healthy children aged 36 months to 15 years will be immunized with AVAXIM ( -Pediatric (hepatitis A vaccine) in a blinded manner such that the schedule of immunization of influenza will be mimicked (Tables 2A and 2B).  That is, children previously unvaccinated for influenza who are less than 9 years of age in the comparison colonies will be immunized with AVAXIM-Pediatric.  A 0.5 ml dose of the vaccine will be administered intramuscularly.  The children will receive a second 0.5ml injection of sterile saline 4 weeks following the first vaccine to maintain blinding for the second influenza vaccine dose.  To complete the hepatitis immunization schedule, children will receive a second 0.5 ml dose 12 months following the first vaccine.  This will also serve to maintain the blinding for influenza vaccine in the second year.  Children ≥ 9 years will receive two doses of hepatitis A vaccine 12 months a part and in the third year will receive saline vaccine.  These schedules ensure that children in the control arm of the study will be fully immunized for hepatitis A.                                                                                                                                  2.2.3 Rationale for choice of control: The hepatitis A vaccine is well tolerated and will provide a potential health benefit as well as an adequate control for the study.  We are aware of at least one recent outbreak of hepatitis A in a Hutterite colony and given the communal lifestyle rapid spread would be expected.  An important reason why we selected hepatitis A vaccine as a control (as opposed to saline alone) is that participation in either study arm may potentially confer benefit to participants.  Our experience in the pilot study suggests that this was a key factor in willingness of the Hutterites to participate.  This also appeals to local public health units who are aware of risks of hepatitis A among Hutterites.  Hepatitis A vaccine was used as a control in a CDC influenza vaccine trial in daycare children (17).                                                                                                                                                            2.3 What are the proposed practical arrangements for allocating participants to trial groups?                 
 2.3.1 Allocation: A statistician in the Department of Clinical Epidemiology and Biostatistics at McMaster University who is independent of the study will assign colonies at random within each of eight health regions to one of the two study groups (influenza or hepatitis A), in a 1:1 ratio.  For each stratum, random permutations will be generated using a SAS random number generator, with the starting number taken independently for each stratum.   The statistician will keep a copy of allocation status of the colonies and forward the codes to Sanofi Pasteur in Toronto where 0.5ml pre-loaded syringes of study vaccine will receive coded study labels to allow for blinding.                                                                                                                                 
2.3.2 Stratification: A review of the available data (from 1999-2000 to 2005-2006) shows marked differences in activity between the eight study health regions in the three study provinces (28).  Influenza rates within colonies are potentially highly correlated to regional activity.  Based on recommendations from experienced virologists in the study public health laboratories familiar with inter and intra-regional patterns and feasibility, we will group study colonies by health region and then randomly allocate colonies within these strata to the intervention or the control group.  In addition to controlling for potentially important differences in exposure to influenza, this will also allow us to assess heterogeneity of the effect of the intervention across health regions.                                                         
2.4 What are the proposed methods for protecting against other sources of bias? To reduce the possibility of selection bias, the allocation of intervention or control status to colonies will occur after high risk participants have been enrolled in the study.  This will reduce the possibility for differential consent or recruitment, or differential application of inclusion or exclusion criteria (29).  Since the identity of the study vaccines will only be known to a McMaster statistician independent of the trial and to the Scientific Director of Influenza Vaccines at Sanofi Pasteur, the investigators, the study coordinator, vaccinators, outcome assessors, and data and safety monitoring board will remain blind to allocation status.  The volume in influenza and hepatitis A study vaccines and saline will be 0.5 ml.  Sanofi Pasteur will provide pre-filled syringes  with AVAXIM-Pediatric, VAXIGRIP, and saline or diluent.  The preloaded syringes will be appropriately coded as study vaccine and masked using study labels.  Given that the schedule is dependent on age, there will be two schedules for each study arm (< 9 years and ≥ 9 years) (Tables 2A and 2B).  Each pre-filled syringe used in the study will be identified by a numerical code that will include 1) a number from 1 to 60 that represents the colony where it is to be administered, 2) the age category (< 9 years or ≥ 9 years) of children who will receive the vaccine, 3) a dose number reflecting one of the four doses given to children < 9 years over the three year study period or the three doses given to children ≥ 9 years.  This method of coding will allow us to track the study vaccines given to children without knowing the identity of the study vaccine since we will be blind to allocation of colony to study group.               .                                                                                      
2.5 What are the planned inclusion/exclusion criteria?                                                                             
2.5.1 Colonies: The study population will include Dariusleut Hutterite colonies in Alberta and Saskatchewan as well as Schmiedeleut colonies in Manitoba.  Dariusleut and Schmiedeleut Hutterites, although belonging to different sects, are identical with respect to lifestyle and communal living.  A colony is eligible if the two following criteria are met:1) The colony is within a 150 kilometer radius of designated cities or towns (Figure 4), 2) The colony has ≥10 members at high risk for complications of influenza.  We selected the first criterion because 1) it increases the chance that influenza will be introduced into the Hutterite colony (i.e. the colony is not excessively isolated), 2) based on our pilot study, it is not feasible for research nurses (who live in cities and towns)  to travel more than 150 kilometers to reach their first colony, 3) it reduces the number of public health regions involved, facilitating the process of communication as well as developing memoranda of understanding for vaccine depots.  The second criterion allows us to assess the effect on high risk participants although the primary analysis will be conducted on all colony members.  A colony will be excluded if either one of the following applies: 1) children do not receive any routine vaccinations, 2)  local public health policy is to offer influenza immunization to persons beyond a high risk child’s (e.g. child with cystic fibrosis) household.   As shown in Figure 3, we have already assessed eligibility criteria of study colonies.                                                                                                                
 2.5.2  Participants: There are two sets of participants in this trial:  
A. Hutterites other than the healthy children who will be immunized.  Although this category as a whole will be used to assess indirect benefit of the vaccine in the main analysis, Hutterites at high risk for influenza complications within this category will be assessed in a separate analysis. These are defined as anyone in one or more of the following groups: individuals aged ≥ 65 years, children 23 months of age or less, anyone with ≥ 1 of the following conditions severe enough to require regular medical follow-up or hospital care: chronic cardiac or pulmonary disorders (including bronchopulmonary dysplasia, cystic fibrosis, and asthma) diabetes mellitus and other metabolic diseases, cancer, immunodeficiency, immunosuppression (due to underlying disease and/or therapy), renal disease, anemia, and hemoglobinopathy, any condition that can compromise respiratory function or the handling of respiratory secretions or that can increase the risk of aspiration.  There are no exclusion criteria for this category of participants.  

B. Healthy children aged 36 months to 15 years who will be immunized as part of the intervention. Exclusion criteria include: a)[image: image4.png]Excoss Doaths from All Causos (por 100,000 population)
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 anaphylactic reaction to a previous dose of influenza vaccine, b) anaphylactic reaction to hepatitis A vaccine, c) anaphylactic reaction to neomycin, d) known IgE-mediated hypersensitivity to eggs manifested as hives, swelling of the mouth and throat, difficulty in breathing, hypotension, or shock, e) Guillain-Barré syndrome within eight weeks of a previous influenza vaccine. 
2.5.3 Immunization of high risk participants:   The public health units have requested that we make it clear to the Hutterites that we are only immunizing healthy children in this trial and to distinguish this from efforts of public health units to immunize high risk individuals.  Therefore, we will not immunize high risk participants in this study.                                                                                            
2.6 What is the proposed duration of treatment period?  The immunizations will be given at the end of October (prior to the influenza season) for each of the three proposed study years.  The rationale for repeating the trial over several seasons is to increase the chance that there will be a sufficiently active influenza season to assess the immunization strategy and also to ensure a match between the vaccine strain and a circulating strain.  The trial will continue over the three years even if there is a good match the first or second year.  This will allow us to determine consistency of the effect.                                      
2.7 What is the proposed frequency and duration of follow-up? All participants will be assessed for signs and symptoms of influenza twice weekly over the follow up period.  Since each nurse will be traveling to eight colonies (sometimes separated by > 200 kilometers) more frequent visits are generally not feasible.  Parents will receive training to administer self nasal swabs when the nurse is unavailable eg symptoms develop on the weekend or bad weather. The follow up period is defined by the start and stop date of the influenza season in each health region.   Beginning in late October, the provincial laboratories will provide weekly updates of the number of positive specimens from sentinel sites for each health region.  These sentinel towns and cities were selected because they are close to the colonies and have physicians who regularly submit specimens for viral culture.  The start date for surveillance for laboratory confirmed influenza in a region will be set as soon as the two following criteria are met: 1)  ≥ 1 nasopharygneal or throat swab specimens received from the sentinel sites must be positive for influenza for two consecutive weeks, 2) ≥ two weeks after the last child in the health region’s study colonies has been immunized.                                                                                                                                                                                                                                                                                                         2.8 What are the proposed primary and secondary outcome measures?                                                
2.8.1 Primary outcome: The primary outcome of this study will be laboratory-confirmed influenza infection among Hutterite colony members other than the healthy children immunized as part of the intervention.  We will also determine laboratory-confirmed influenza among the immunized healthy children and will assess Hutterites at high risk for complications of influenza in a separate analysis.  This primary outcome is the most appropriate because the purpose of the study is to assess whether immunizing children reduces transmission of influenza to other colony members.  Signs and symptoms of influenza are non-specific and cannot be differentiated from those of over respiratory viruses (30). Because non-influenza viruses circulate at the same time as influenza, clinical outcomes may be less responsive to the intervention and do not directly address the main study question.                                                                                                                                                        2.8.2 Secondary outcomes: In addition to laboratory-confirmed influenza, we will measure the following outcomes in all participants: influenza-like illness, courses of antimicrobial prescriptions,  physician-diagnosed otitis media, school or work related absenteeism, physician visits for respiratory illness, lower respiratory infection or pneumonia, hospitalization for lower respiratory infection or pneumonia, all cause hospitalizations, deaths due to lower respiratory infection or pneumonia, all-cause deaths.   
2.9  How will the outcome measures be measured at follow up?                                                                    2.9.2 Laboratory confirmed influenza:  This will be confirmed on the basis of at least one of the following: detection of viral RNA on the basis of reverse transcriptase PCR, isolation of influenza virus from nasopharyngeal specimens or throat specimens, ≥ four-fold rise in serum antibodies to circulating influenza strain antigens.  All nasopharyngeal or throat specimens will be tested for influenza by PCR and those that are positive will be set up for viral culture (Figure 5).  All participants will be assessed for signs and symptoms of influenza twice weekly over the follow up period using a (pre-tested) standardized form of self-reported symptoms or signs from study participants or parents.  If there are any new symptoms the nurse will contact the participant directly, confirm the symptoms, and obtain nasopharyngeal specimens (or throat swabs for participants ≤ 24 months) if any of one the following symptoms or signs are present:  fever (≥ 38° Celcius), cough, nasal congestion, sore throat, headache, sinus problems, muscle aches, fatigue, ear ache or infection, chills.  As we did in our pilot study, we will purchase thermometers for participants to ensure that temperature is recorded.                                                                                                                                                           2.9.2.1 PCR: PCR has been demonstrated to be more sensitive to viral culture alone, and compared to direct immunofluorescence and cell culture assay, fluorogenic reverse transcription PCR was 95% sensitive and 100% specific for detecting influenza (31, 32).  Since it does not rely upon the viability of the virus it is a better methodological choice for the detection of cases that would be missed by viral culture four days or more after the acute infection (33-35).  Specimens will be submitted to the public health laboratories in the respective province and will be processed in that provincial laboratory.  Protocols for submitting specimens have been developed and pilot tested.                                                                                                                                          
2.9.2.2 Viral culture:  If the reverse transcription PCR test is positive for influenza, the specimen will be set up for viral culture.  Twenty percent of viral isolates (selected randomly from colonies by health region) will be submitted to the National Microbiology Laboratory for subtyping.  This testing, along with ongoing subtyping of viral isolates in the study provinces, will allow for an accurate determination of circulating influenza strains in Hutterite colonies, allowing us to assess the match between vaccine and circulating strains.                                                                                                                                                       2.9.2.3 Serology:  Although nucleic acid testing is highly sensitive in the acute and early convalescence phase of influenza disease, some participants will either have a mild infection or will be asymptomatic and may not be identified as cases.  To identify these cases, serology (haemagglutinin inhibition assay) will be performed (9).  Measurement of antibodies to antigens of the two influenza A and the one influenza B vaccine strains will be performed in other group at four time points namely: prior to the influenza season, three weeks following influenza vaccination (for participants that are vaccinated), at mid-season (defined using an epidemiologic curve constructed from regional data provided by the provincial laboratories), and at the end of influenza season (defined when there is no longer influenza cultured for two consecutive weeks in a region). Influenza infection will be defined by detection of ≥ 4-fold increase in influenza-specific haemagglutinin inhibition assay titer between baseline and convalescent serum samples, taking into account the effect of the vaccine.  We will obtain sera from all children three weeks following immunization. Once the study is unblinded, we will test the sera in order to ensure that children who received hepatitis A vaccine developed protective titres. Collecting sera in this way will also allow us to document the immunogenicity to inactivated influenza vaccine that children in the intervention colonies received.

                                                                                                               2.9.4 Secondary outcomes: Influenza-like illness will be defined by the presence of fever (≥ 38.0° Celcius) and cough (30).  Courses of antimicrobials (name, dose, and duration) will be recorded by the research nurse using prescription information on the medication container or by contacting the prescribing physician if necessary.  Otitis media is a common complication of influenza in children and will be ascertained by research nurses through twice weekly monitoring.  The diagnosis of otitis media made by the physician will be confirmed by the research nurse (with consent) by contacting the physician’s office.  This outcome will be assessed in children aged up to 5 years using a standardized definition (36).  School or work related absenteeism (of culturally appropriate tasks), will be directly reported to the nurse during the twice weekly individual assessments.  Signs and symptoms of lower respiratory infection and pneumonia (including chest radiograph results) as well as information about deaths will be obtained from the attending physician using standardized definitions (37).  Cause of hospitalizations will be assessed by the research nurse through interviews with participants and review of hospital medical records.  Deaths will be recorded by the research nurse using medical records.                                                                                                                                                          2.9.5 Adverse reactions: We will assess for immediate hypersensitivity allergic reactions by having the research nurse monitor participants for 15 minutes following immunization, as is the general practice in public health units in the study provinces.  Additionally, each participant that is vaccinated (and their parents) will receive a symptom list to be checked daily for five days following vaccination.  Reactogenicity events (i.e. soreness, redness at the site of injection etc.) are common, expected events but nevertheless will be collected and reported as adverse events.   All adverse events will be graded for severity (mild to life threatening) and relationship to study product (associated or not associated).                                                                                                                                               2.10 Will health service research issues be addressed? We will collect and value health-care resource utilization for participants in both the influenza and hepatitis A immunization study groups.  We will take the perspective of the healthcare system for the economic analysis. We will include in the analysis the cost of influenza vaccines, influenza vaccine administration, physician visits, medications (antimicrobials and over the counter medications), hospital admissions, and emergency room visits, costs related to stays in intensive care units and medical wards, participant transport via ambulance, diagnostic imaging and professional fees.  Costs for transport and hospitalizations will be obtained from a large hospital participating in a case costing project (38) and professional fees will be derived from a standard provincial professional fee schedules.                                           
2.11 What is the proposed sample size and what is the justification for the assumptions underlying the power calculations?  In our pilot study 8 of 57 (14%) participants had a greater than four fold rise or decline in titres (see section 1.3.7) due to either a non-vaccine strain or due to a vaccine strain in persons who were not immunized.  Although previous studies that have included both viral culture and serology demonstrate that infection rates vary, an estimate of 10%is in keeping with overall community rates for years where either H3N2 or H1N1 predominate (8,9).  We will test whether > 70% level of immunization can, over single influenza seasons, reduce the rate of laboratory confirmed influenza infection from 10% to 5%.   If the proposed clinical trial was conducted by randomizing individuals and not clusters, 474 participants in each arm would be needed to have 80% power to detect a 50% reduction in influenza (assuming a baseline attack rate of 10%, a risk reduction of 0.50 (5%), , and type 1 error of 0.05).   To adjust for the effect of within cluster dependency, a variance inflation factor is calculated using the equation 1 + (m-1)(, where m=average size of the cluster (per cluster=50) and (= the intracluster correlation coefficient (ICC).  ICCs for cluster randomized trial are seldom accurately predicted (39).  Furthermore, there is little data on Hutterite colony attack rates as these are not collated by the health regions.  Therefore, as recommended (39), we show in Table 3 sensitivity analysis demonstrating the power that can be achieved using a sample size of 60 clusters (the number of colonies needed to address the study question) and the range of ICCs commonly reported in cluster randomized controlled trials.  We have assumed a cluster size of 50, which is the typical number of individuals in colonies interested in participating in the study.  Table 3 demonstrates that with a sample size of 60 clusters we will be adequately powered to detect a difference over the range of ICCs commonly reported for cluster randomized controlled trials, 0.01 to 0.05.  The table also demonstrates that our sample size allows us to assess a 50% reduction in the primary outcome assuming baseline event rates as low as 8% within a range of ICC from 0.01 to 0.04.  This equates to a sample size of 1500 participants in each group. For the other comparisons that we plan to assess, sensitivity analysis shows adequate power to assess differences between study groups.  For example, for testing the indirect benefit to high risk participants, for 15 high risk  participants per colony, enrolling 60 colonies would give 84% power to detect a 50% reduction in laboratory-confirmed influenza (including serology which will increase the baseline event rate) from 12% to 6% between groups assuming an ICC is 0.04 and one sided alpha.  The sample size has ≥ 90% power (two sided test, 60 clusters, 50 participants per cluster, ICC of 0.04) to detect the following absolute reductions:  12% to 6% for influenza-like illness, 11% to 5% for antimicrobial prescriptions, 6% to 2% for physician visits, 25% to 16% for children with otitis media,  0.7 versus 0.4 days of absenteeism (22, 40).  Rates of hospitalization for participants ≥ 65 years and 6 months to 24 months will be much lower, estimated to be between 1.5 per 1000 individuals per season (13, 14).  We acknowledge that for this outcome, along with pneumonia and deaths, the sample size may not be sufficient to detect differences.  Nevertheless, we anticipate these data will show trends towards differences and the confidence intervals will help establish whether clinically important effects benefits are plausible with the intervention.
2.12 What is the planned recruitment rate? How will recruitment be organized? As documented above, we spent six months assessing 138 Hutterite colonies for eligibility and obtaining detailed demographic information about potential participants (Table 1, Figure 3). Seventy two Hutterite colonies are eligible for the trial and from these we plan to enroll 60. Potential participants on these colonies have also been given information about the trial by nurses who were collecting demographic data (written documentation in the form of question and answer sheets and thorough interviews).  Based on our experience in the pilot study, where participants from seven colonies were enrolled by two nurses in four weeks, it will take from four to six weeks for two nurses to enroll participants from seven colonies.  Therefore, we anticipate enrollment taking place in a six week period (September to mid-October) prior to the availability of influenza vaccine in each study year. Two research nurses will approach Hutterite families in eight colonies about participation and will obtain written informed consent. Since all of the 8.6 FTE research nurses who participated in the preliminary studies expressed interest in working on the trial if it is funded, this will greatly facilitate enrollment given their familiarity with the colonies and because they have established a relationship with potential participants.                                                                                                                                       2.13 Are there likely to be any problems with compliance? As we determined from the pilot study using the same study design as the trial, 80% of eligible children were enrolled and vaccinated and 87% of potentially eligible high risk Hutterites participated.  Based on this experience, we anticipate high enrollment from the 60 study colonies that are eligible and interested in participating in the study.  To date, it appears as though once a colony has committed to the study, problems with compliance will be minimal. None of the 178 children immunized withdrew from the study.  Of the 60 high risk participants enrolled, full serological measurements were obtained from 57 (95%) of the participants.                                                                                                                    2.14 What is the likely rate of loss to follow-up? Given that colonies that have allowed us to conduct demographic assessment and surveillance are familiar with the study, it is unlikely that they will withdraw from the study after being randomized.   However, if this occurs, because there are 72 colonies eligible and we only need 60, we could enroll other colonies.  We do expect that there may be individuals who will not want to or be available to participate in subsequent years.  Given that we anticipating enrolling 50 participants per colony, this will not have a major effect on sample size.  Because of the nature of the Hutterite upbringing, loss to follow up because of migration is uncommon.  Migration from one colony to another is unusual. When colonies reach a large enough size, they split by holding a lottery to decide which families move to the new colony.  However, this should not affect the trial since colonies that anticipate splitting over the study period declined to participate in the study.  Although there may be healthy children who withdraw from the study, our pilot study has demonstrated a high level of participation such that this should not have a major effect on achieving immunization levels above 70%.  Also, in the second and third years of the study, we will enroll new individuals who have become eligible for the high risk group or the healthy child group due to a change in their status (age or diagnosis of a high risk condition).  This will offset the effect of individuals who withdraw.                                                                                                              
2.15 How many centres will be involved?  There will be four study sites (University of Calgary, Cypress Health Region, Heartland Health Region, and University of Manitoba) and one coordinating centre (McMaster University).  The study will be conducted in 60 Hutterite colonies.  Four study laboratories (provincial laboratories for Alberta, Saskatchewan, and Manitoba, and National Microbiology Laboratory) will be involved. These are shown in Figure 6.                                                                  
2.16 What is the proposed type of analyses? We propose assessing whether immunizing children in Hutterite colonies with inactivated influenza vaccine can reduce transmission of laboratory-confirmed influenza to other members of the Hutterite colony.  As secondary objectives, we will also assess if the intervention reduces laboratory-confirmed influenza in the high risk participants specifically and also in the immunized children.  To compare mean colony differences in laboratory confirmed influenza infection between influenza and hepatitis A groups, we will use an analysis appropriate for cluster-randomized trials, namely, a t-test weighted by an inverse binomial variance weight for binary outcomes (41).  We will use a similar approach for other binary outcomes.  We will use a t-test weighted by an inverse variance for continuous outcomes, such as days of absenteeism.  These weights are proportional to the inverse of the variances of the cluster (Hutterite colony participants) proportions or means.  All outcomes will be analyzed on an intention-to-treat basis.  We will also determine differences in influenza-like illness and other secondary outcomes between intervention and comparison colonies using weighted t-tests.   To avoid lack of independence associated with counting multiple outcomes, each specific outcome in a participant will only be counted once in the analysis for that influenza season. The rationale for repeating the trial over several seasons is to increase the chance that there will be sufficiently active influenza season to assess the immunization strategy and also to ensure a match between the vaccine strain and a circulating strain.  The trial will continue over the three years even if there is a good match the first or second year.  This will allow us to determine consistency of the effect from season to season.  Given annual differences in circulating influenza strains, data from each influenza season must be analysed within the context of whether there is a match or not.  A match will be defined when at least one antigen in the vaccine is the same as the predominant influenza isolate that is circulating in the study regions.   If there are matches in two or more years but with different antigens, then the results will be analysed separately.  The interpretation will be an assessment of the consistency of the intervention i.e is the effect of immunizing children the same in matched years regardless of the vaccine antigen.  If there are two or more matched years where the vaccine antigen in those years is the same, then the results will be analysed together. To do this we will conduct a repeated measures analysis of variance.  That is, colony rates of influenza will be modeled by intervention group (main effect), colony effect will be nested within the intervention or comparison group, and study year will be included in the model as a covariate.  If there are two strains circulating at high or equal levels, this will be taken into account in the analysis with the infections caused by both combined.  The primary set of analyses will be to assess the effect of the intervention on laboratory-confirmed influenza.   For the secondary outcomes, the analyses will be repeated for each outcome, including rate comparisons. Using multi-level regression modeling, we will use rates of laboratory-confirmed influenza in participants as the dependent variable, and will include random effects for a colony variable and for the health region.  Variability in vaccine uptake from colony to colony will be taken into account as a fixed effect. There will be fixed effects for individual immunization and study group.   This will be done for all three participant groupings (Hutterites other than healthy children, healthy children, high risk participants.  We will conduct similar analyses using secondary outcomes as the dependent variable, and will also include fixed participant level variables including age, sex, and co-morbidities since these may have a prognostic effect on influenza complications.  As described above, we will combine analyses in matched years if the antigen is the same but will not combine the analyses if there are matched years but different antigens each year. In terms of interactions, we will explore sex-related differences in infection rates, on the basis of whether women’s role in care for children increases risk for infection.   If appropriate (skewed data) we will also conduct the analysis using non-parametric testing.   

2.17 What is the proposed frequency of analyses?   The analyses will be conducted at the end of the three year study.  There is no interim analysis planned.  The trial will continue over the three years even if there is a good match the first or second year.  This will allow us to determine consistency of the effect from season to season.  As stated above, pooling results will depend on the match and the antigen. 

2.18 Are there any planned subgroup analyses?  The major subgroup analysis will be to assess the effect of the intervention among high risk participants.  It is for this reason that we have selected colonies with 12 or more high individuals.  As additional analyses, we plan to assess the effect of the intervention in 1) older adults (> 65 years) and 2) young children (23 months of age or less).                                                                                                                                                    2.19 Has any pilot study been carried out using this design? Yes. See section 1.3.7.                                                                                                                                          
3.0 TRIAL MANAGEMENT                                                                                                                           3.1 What are the arrangements for day to day management of the trial? The coordinating center of this clinical trial will be at McMaster University.  Site investigators will work with research nurses to ensure complete and thorough data collection.  As our experience conducting the pilot study and demographic survey confirmed, the research nurses will need to be in regular close contact with the Coordinating Centre.  This allows activities in the field to be monitored on an ongoing basis.  As the trial progresses, there will be weekly teleconferences with site investigators and research nurses to review progress and troubleshoot problems.  There will be annual meetings to do an in-depth review of trial progress and to begin the planning process for the next year.  The Coordinating Centre will submit reports, as necessary, to the DSMB and to the university REBs.  The three study sites will work closely with the Coordinating Centre to implement the clinical trial (Figure 6).  The detailed timeline and schedule of events and study forms are shown in Tables 4 and 5 respectively.  We believe that by far the best approach to missing data is to minimize their occurrence in the first place.  Our proposed computer management system, using Teleform, where hard copies of data collection forms are faxed and directly entered into the database, will allow us to identify data that appears inconsistent, incomplete, or inaccurate.   Nurses will fax in their data collection forms on a weekly basis and these will be checked immediately.  We will perform quarterly audit checks as specified in our protocol. All aspects of trial management are detailed in the manual of operations.                                                                                                                              3.2 What will be the role of each principal applicant and co-applicant proposed?  Dr. Loeb, the Principal investigator, has experience conducting large multi-centre studies and cluster randomized controlled trials (42-44).  He will have overall responsibility for the scientific and logistic conduct of the clinical trial and will chair the steering committee.  Dr. Loeb will work closely with the central study coordinator, investigators, steering committee, Hutterite community, health regions, and Sanofi Pasteur to ensure proper implementation of the clinical trial.  Dr. Russell, who has experience conducting multi-centre clinical trials of pediatric and adult vaccines (including influenza) in rural Alberta infants and young children (45-47), will be site investigator for Alberta.  Drs. Chokani and Vooght, Medical Officers of Health in Saskatchewan, will be site investigators and will work with the PI in trial implementation.  Dr. Aoki, an expert in influenza research (48), will be the site investigator for Manitoba.  Drs. Fox, Horsman, and Van Caeseele, Directors of Provincial laboratories, have expertise in virology and molecular diagnostics (49), will be responsible for supervising the nucleic acid amplification and viral culture that will be conducted in their provincial laboratories.  Dr. Babiuk, a molecular virologist and immunologist, will help guide the scientific direction of laboratory aspects of the clinical trial (50). Dr. Earn, a mathematical modeler with expertise in transmission dynamics of influenza, will help with decision making processes in trial implementation and analysis (51-53).  Dr. Goeree, a health economist with clinical trial expertise (44), will conduct the proposed economic analyses. Dr. Walter, a senior statistician at McMaster, is an expert in design and analysis of clinical trials (54-55), will help address both design and analysis issues.                                                                                                                                                                                                                                                                    3.3 Describe the trial steering committee and data safety and monitoring committee.                                                                                                                                           3.3.1 The trial steering committee: This committee will be composed of the Principal Investigator, who will chair the committee, the site investigators, and our biostatistician.  The steering committee will have responsibility for the overall conduct of the trial and will review changes to the protocol, data collection practices, and essential study documents.  The steering committee will also be responsible for reviewing and implementing recommendations from the DSMB.  The committee will hold annual meetings to ensure that there have been no major deviations from the protocol.                                                                                                                                          3.3.2 The Data Safety and Monitoring Board (DSMB): This committee will be responsible for safety oversight of the study (including monitoring of adverse reactions).  The DSMB composed of a pediatrician, an infectious disease physician and a biostatistician will be responsible for making recommendations on safety issues, premature trial termination, and unblinding of study groups.  The DSMB, which will be blinded to study group, will be asked to review safety data on an annual basis for each arm of the study.  If safety concerns arise, more frequent meetings will be initiated.  The DMSB will receive immediate notification and reports of any serious adverse reactions.                                                                                                    
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[image: image5.emf]Figure 1.  Excess death from all causes and excess death due to pneumonia and influenza1950-1998, Japan and US (16). 
[image: image6.jpg]aueid e7 abejiod

Badiuuim

uopueig

mep asoopy

T

uwoojeyses

JsURD UMS abpuqyje7

|
oxl¥
¥
*

il X

sojeyunig ¥
oLt

¥ oxx Xy

g

yo 4950 Py
Ly % ¢
X ot ¥

««t 3
asoswen /T

uouowp3 |

SISJRWO|IY

™
08l 06 0 06

ssalepunog YHY

A3o Jouiy

Apo Jolepy
Sa0e|d Um«m_JQDn_
sawolop syepny A
[{NERBER]

BqO}IUBJ\ 9 UBMaYDIeYsSeS ‘Bliad|y Ul $8IU0j0D S}luainH 0 uonngLisiq





Figure 2.  Map of Hutterite colonies in David Thompson region                                                           
 Figure 3:  Study flow diagram






[image: image1]*Alberta health regions (CA=Calgary, DT=David Thompson, CH=Chinook, EC=East Central), Saskatchewan health regions (CY/FH=Cypress/Five Hills, HL=Heartland), and Manitoba health regions (CE=Central, AS=Assiniboine). 

Figure 4.  Distribution of eligible Hutterite colonies in Alberta, Saskatchewan, and Manitoba willing to participate in the study. 


Figure 5:  Sequence of laboratory testing 
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Figure 6: Study administration and structure
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Table 1.  Characteristics of eligible Hutterite colonies.   

	   CHARACTERISTIC
	Study provinces
	Total

	
	Alb.
	Sask.
	Man.
	

	Number of colonies
	38
	17
	17
	72

	Number of high risk participants
	581
	306
	436
	1323

	Number ≥ 65 yrs 
	198
	91
	86
	375

	 Number  ≥ 6 mo ≤23 mo 
	165
	96
	121
	382

	Number with cardiopulmonary conditions 
	30
	9
	55
	94

	Number with  metabolic conditions 
	89
	51
	46
	186

	Number with neurological conditions
	0
	3
	5
	8

	Number with other high risk conditions
	29
	17
	90
	136

	Number of healthy children between 36 mo. to 15 yrs 
	920
	430
	408
	1758

	Number of other colony members 
	2005
	793
	728
	3526

	Total number of eligible participants 
	3506
	1529
	1572
	6607


Table 2.A.  Schedule of active and placebo vaccination for participants < 9 years at year 1*
	Study Year
	Influenza Arm
	Hepatitis Arm

	
	Week 1
	Week 4
	Week 1
	Week 4

	Year 1
	V
	V
	A
	S

	Year 2
	V
	
	A
	

	Year 3*
	V
	
	S
	


Table 2.B.  Schedule of active and placebo vaccination for participants ≥ 9 years at year 1*
	Study Year
	Influenza Arm
	Hepatitis Arm

	
	Week 1
	Week 4
	Week 1
	Week 4

	Year 1
	V
	
	A
	

	Year 2
	V
	
	A
	

	Year 3*
	V
	
	S
	


*V denotes VAXIGRIP( vaccine, A denoted AVAXIM(, S denotes physiologic saline. 

* Individuals immunized with AVAXIM for the first time in Year 3 will receive a booster 12 months later after completion of the trial.  Individuals who received the first dose of hepatitis the previous year will receive second dose in year 3.

Table 3.  Power calculations for ICC’s ranging from 0.01 to 0.05, assuming either a 10% or 8% attack rate and relative risk reduction of 50%, two-sided alpha of 0.05, 60 clusters, and cluster size of 50.

	Control rate
	Intervention

rate
	Cluster 

size
	Colonies

Total
	Participants per group
	ICC
	Power

	0.10
	0.05
	50
	60
	1500
	0.01
	99%

	0.10
	0.05
	50
	60
	1500
	0.02
	96%

	0.10
	0.05
	50
	60
	1500
	0.03
	91%

	0.10
	0.05
	50
	60
	1500
	0.04
	85%

	0.10
	0.05
	50
	60
	1500
	0.05
	80%

	0.08
	0.04
	50
	60
	1500
	0.01
	90%

	0.08
	0.04
	50
	60
	1500
	0.02
	90%

	0.08
	0.04
	50
	60
	1500
	0.03
	83%

	0.08
	0.04
	50
	60
	1500
	0.04
	76%


Table 4: Study calendar
	Activities

	08/2008-07/2009
	08/2009-07/2010
	08/2010-07/2011

	
	08  09
	11
	01
	03
	05
	07
	08  09
	11
	01
	03
	05
	07
	08  09
	11
	01
	03
	05
	07

	Training of  nurses
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Allocation of intervention 
	(
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Enrolling healthy children 
	        (
	
	
	
	
	
	(
	
	
	
	
	
	(
	
	
	
	
	

	Enrolling other participants
	    (
	
	
	
	
	
	(
	
	
	
	
	
	(
	
	
	
	
	

	Pre season serology
	   (
	
	
	
	
	
	(
	
	
	
	
	
	(
	
	
	
	
	

	 Vaccination of children
	
	(
	
	
	
	
	
	(
	
	
	
	
	
	(
	
	
	
	

	Post vaccine serology 
	
	(
	
	
	
	
	
	(ß
	
	
	
	
	
	( *
	
	
	
	

	Follow-up** †
	
	(
	((
	((
	
	
	
	(
	((
	((
	
	
	
	(
	((
	((
	
	

	Mid season

serology
	
	
	(
	
	
	
	
	
	(
	
	
	
	
	
	(
	
	
	

	Post season serology*
	
	
	
	
	(
	
	
	
	
	
	(
	
	
	
	
	
	(
	

	Data Collection
	
	(
	((
	((
	((
	
	
	(
	((
	((
	((
	 
	
	(
	((
	((
	((
	

	Yearly reports to DSMB
	
	
	   (
	
	
	
	
	
	   (
	
	
	 
	
	
	   (
	
	
	

	End of Season report
	
	
	
	
	
	(
	
	
	
	
	
	(
	
	
	
	
	
	(

	Data analysis
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	((

	Manuscript preparation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	((


* Second and third year blood will be collected from the vaccine group to confirm children receiving hepatitis A have developed protective titres.
**Follow-up and post-season serology dates will be determined by the influenza activity within the health region.
†- Acute and convalescent blood samples will be collected from health vaccinated children as required.

Table 5: Schedule of events and study forms
	Data Collected, or Event
	Enrolment

& first blood draw
	Vaccination
	Post-Vaccination

Vaccination + 3 d
	Second Vaccination & blood draw

Vaccination + 1 mo
	Follow-up Visits

Start to end of influenza season (2xs/wk)
	Mid-Season Blood Draw


	Final blood draw

End of Influenza season

	Informed Consent
	X


	
	
	
	
	
	

	Screening and Enrolment Log 

(Form 00)
	X


	
	
	
	
	
	

	Influenza Visit Log

(Form 01)
	X


	X
	X
	X
	X
	X
	X

	Eligibility Form (Form 10)


	X
	
	
	
	
	
	

	Blood draw for HI


	X

HR
	
	
	X

HR* Yr 2 & 3 VG
	
	X

HR
	X

HR

	Influenza Serology Log

(Form 02)
	X

HR
	
	
	X

HR* VG
	
	X

HR
	X

HR

	Vaccination Questionnaire

(Form 20)
	
	X

VG
	
	X

VG (<9**)
	
	
	

	Vaccination


	
	X

VG
	
	X

VG (<9**)
	
	
	

	Vaccination Log

(Form 03)
	
	X

VG
	
	X

VG (<9**)
	
	
	

	Post-Vaccination Form

(Form 21)
	
	
	X

VG
	
	
	
	

	Serious Adverse Event Reporting Form (Form 22)
	
	As needed

VG
	As needed

VG
	As needed

VG (<9**)
	
	
	

	Adverse Event Observation Form

(Form 23)
	
	As needed

VG
	As needed

VG
	As needed

VG
	
	
	

	Follow-up Form

(Form 30)
	
	
	
	
	X

ALL GROUPS
	
	

	Respiratory Infection Form

(Form 31)
	
	
	
	
	As needed

ALL GROUPS
	
	

	Nasopharyngeal Swab/Throat Swab
	
	
	
	
	As needed

ALL GROUPS
	
	

	Nasopharyngeal Swab Log

(Form 04)
	
	
	
	
	As needed

ALL GROUPS
	
	

	Acute and convalescent serology 


	
	
	
	
	As needed

VG
	
	

	Primary Care Data Collection Form (Form 40)
	
	
	
	
	As needed

ALL GROUPS
	
	

	Hospitalization Data Collection Form (Form 41)
	
	
	
	
	As needed

ALL GROUPS
	
	

	Discontinuation Report

(Form 50)
	
	As needed
	As needed
	As needed
	As needed
	As needed
	As needed


ALL GROUPS= VG (vaccination group) and OH (other group), including HR (high risk group- other sub group)
* HR individuals who have received a flu shot, ** Individuals in the vaccination group who are < 9 years old and have not had a previous flu shot
immunizing children in daycare with inactivated vaccine demonstrated a reduction of febrile respiratory illness by 42% in unvaccinated household contacts (15).  More recently, an open labelled, non-randomized community-based trial of immunizing children from the age of 18 months to 18 years with a cold adapted, trivalent, live intra-nasal vaccine demonstrated a reduction in physician visits for acute respiratory illness among adults (16).  Vaccinating approximately 20 to 25% of children were vaccinated reduced respiratory illness of between 10 and 20%.  A recent pilot study where children in one school were vaccinated and those in two other schools served as controls found over a 50% reduction in adult medical visits but no difference in emergency visits (17). 








  36 colonies ineligible


    - 12: high risk < 10  


- 3: children immunized because of a high risk child (cystic fibrosis)


- 7: geographic distance > 150 km


- 14: do not vaccinate children   


  30 colonies declined to participate


- 25: not interested


- 5: colony is splitting


  


 








138 Hutterite colonies approached





72 eligible Hutterite colonies 
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Viral culture
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