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1. Introduction (taken from NIH Research Proposal U10EY016214)
In this proposal we test the hypothesis that infectious trachoma can be eliminated from severely affected communities with repeated azithromycin distributions.  Mass antimicrobial administrations have been used to combat parasitic diseases such as onchocerciasis, filariasis, and malaria with varying success.1-3  They have also been proposed for a variety of bacterial diseases, including syphilis and sexually transmitted Chlamydia.4-6  The World Health Organization 7 has initiated a comprehensive program to eliminate a bacterial disease, blinding trachoma, in large part based on the mass treatment of entire trachoma-endemic communities with oral azithromycin.8  There is little reason to believe that ocular chlamydia, the causative agent of trachoma, can be eliminated from a community with a single mass treatment—repeat treatment will almost certainly be necessary.  Currently we do not know whether repeat treatment can eliminate infection.  The common wisdom is that it cannot.  In fact, the WHO has set a more conservative target of just reducing infection to a level where resulting blindness will not be a “public health concern”.  Mathematical models suggest that complete elimination is theoretically possible, but only under certain conditions.9  Our preliminary results in a hyper-endemic area of Ethiopia suggest that these conditions may be present, however this will need to be tested empirically.  Models also imply that children form a core group for the transmission of trachoma—if infection can be eliminated in this age-group then it would presumably fade away in adults, whose treatment now requires a substantial portion of a program’s resources.  We have demonstrated that treating children alone can be successful in an area with a modest amount of trachoma.  This strategy needs to be tested in a hyper-endemic area such as Ethiopia.  
A bacterial disease has never been eliminated by a mass antibiotic program.  If ocular chlamydial infection can be eliminated by repeat antibiotic treatment of only a subgroup of the population, then this would not only provide a rationale for trachoma programs, but also may encourage the use of similar strategies against a variety of bacterial diseases.

1.1  Specific Aims of the Study

Specific Aim 1. To determine whether mass treatments can eliminate ocular chlamydia from hyper-endemic communities.  Will biannual repeat treatment be sufficient to reduce ocular infection in a community to zero?  We will compare the prevalence of ocular chlamydial infection, and the number of communities in which infection has been eliminated, between study arms which have received treatment annually or biannually.

Specific Aim 2. To determine whether children form a core group for the transmission of trachoma.  Can treatment targeted to children alone eventually eliminate infection in the entire community?  We will monitor the effect of treating children alone on infection levels in the whole community by observing the prevalence of ocular chlamydial infection in a random sample of treated children as well as the older population who are not treated (indirect, herd effect of treatments targeted at children).

Specific Aim 3. To determine whether latrine construction prevents the return of infection into a community after mass treatment.   Can intensive latrine construction prevent trachoma from returning to treated areas by decreasing Musca sorbens population, a possible vector for trachoma?  We will test antibiotics in the setting of non-antibiotic measures.  This arm will be treated once with antibiotics at baseline and compared to an arm that’s treated once without intensive latrine construction.

Specific Aim 4. To determine the effect of mass azithromycin treatments on antibiotic resistance in Chlamydia trachomatis and Streptococcus pneumoniae.  We will study the impact of community-wide mass distribution of antibiotics on the emergence of macrolide resistance in Chlamydia trachomatis and Streptococcus pneumoniae, a common respiratory pathogen especially among children.  Infant mortality will be monitored to study the health impact of mass antibiotic treatments. 

1.2  Study Outcomes

1.2.1  Main outcome measure

Ocular chlamydial infection as detected by DNA amplification and polymerase chain reaction


1.3  Study Design



This study will be conducted as a longitudinal observational study.  A total of 72 sub-kebeles will be randomly selected from 105 sub-kebeles in Goncha Siso Enese woreda (district) in East Gojam Zone, Amhara Regional State, Ethiopia and each of 12 sub-kebeles will be randomly assigned to one of the following 6 arms, corresponding to the Specific Aims (SA):



SA 1:
a) Whole population treated with azithromycin annually



b) Whole population treated with azithromycin twice yearly



SA 2:
c) Only children ≤10 treated four times in one year



d) Untreated, enrolled at twelve-months



SA 3:
f) Whole population treated once only at baseline



g) Whole population treated once only at baseline plus latrines

All state teams (somewhat equivalent to a small village), made up of ~50 households (approximately 400 people, 120 children ≤9 years), in each study sub-kebele will be treated according to the Specific Aim to which their sub-kebele is assigned.  The remaining, non-study sub-kebeles in Goncha Woreda and their state-teams will be treated according to The Carter Center (TCC) and Ministry of Health trachoma program.

Primary outcomes will be measured in one randomly chosen sentinel state-team for each sub-kebele (randomization unit) chosen for the study. Even though primary outcomes are measured in only one state-team per sub-kebele, the rest of state-teams in the same sub-kebele will be treated in the same manner to prevent the “contaminating” reintroduction of ocular infection from adjacent state-teams with a different treatment plan.

For baseline and follow-up surveys, a stratified random sample from two age groups will be chosen: 1) 60 study participants age 9 and younger and 2) 60 study participants aged 10 years and above.  Clinical examination will be performed and conjunctival swabs will be taken from all study participants.  In study arms F and G, only 60 study participants age 0 to ≤9 will be examined and receive conjunctival swabbing.  For study arms C and D, nasopharyngeal swabs will be collected from 10 randomly selected children among the 60 participants age 0 to ≤  9 who were recruited for conjunctival swabbing.  Azithromycin will then be distributed accordingly.  Mortality will be monitored in 60 out of 72 sub-kebeles (Arms A, B, C and D) for this study 
If a state-team has no infection identified in the random sample of participants for two consecutive visits. Control sub-kebeles for arm D were not previously treated for trachoma and will be randomly selected for monitoring of ocular chlamydial infection.  After monitoring, the sub-kebeles will exit the study at 12 months, and be treated as per the national Ethiopian Trachoma Control program.  
2.  Background and Rationale (taken from NIH Research Proposal U10EY016214)
Mass drug administrations. Mass antimicrobial treatment strategies have been used in several eradication campaigns and have been contemplated for many others.  They have proven to be effective against some parasitic diseases (e.g., onchocerciasis and filariasis), but at times have not lived up to expectations (e.g., malaria).1-3  Various forms of mass treatment have been used for bacterial diseases, including sexually transmitted chlamydia and syphilis.4, 6  The World Health Organization 7 and their partners are now using repeated mass azithromycin administrations to control the ocular strains of chlamydia that cause trachoma, the world’s leading cause of infectious blindness.10  Unlike the eradication of a virus with vaccination (e.g., smallpox), the eradication of a bacteria with antibiotics may not be a realistic goal.4  The trachoma control program will be an interesting test of this.

Trachoma control. Trachoma is one of the leading causes of visual loss, accounting for 10-15% of world blindness.10  Although it disappeared long ago from western Europe and the United States, trachoma is still as endemic as ever in some parts of Africa, the middle east, Australia, and Southeast Asia.8  Ocular strains of Chlamydia trachomatis cause repeated episodes of conjunctivitis in children.  In teenagers and adults, the disease progresses through a cascade of conjunctival scarring, in-turned eyelids (entropion), lashes touching the eye (trichiasis), and finally blinding corneal ulceration from bacterial or fungal infection of the abraded cornea.11, 12  The World Health Organization 7, in conjunction with non-governmental organizations, national-health services, and Pfizer Inc., recently began implementing a program designed to eliminate blinding trachoma.8  The WHO’s GET 2020 program (Global Elimination of Trachoma by the year 2020) has adopted a comprehensive set of control measures for trachoma-endemic areas summarized as the S.A.F.E. strategy - 13
Surgery for in-turned eyelids and lashes (entropion and trichiasis)

Antibiotics for infectious trachoma

Facial cleanliness to reduce transmission

Environmental improvements (clean water, fly control, etc.)

It is anticipated that the antibiotic component (in particular, single-dose oral azithromycin donated by Pfizer Inc.) will provide public health workers with the ability to prevent the transmission and recurrence of infectious trachoma before the onset of scarring and blindness.  Most cases of ocular chlamydia are not symptomatic, so children cannot be expected to present for antibiotic treatment.14  Even if individual infections could be found, treated children are almost inevitably re-infected unless infection in the rest of the community is also addressed.15  Thus trachoma can only be reduced successfully through an extensive public health campaign that targets whole communities.

Mass azithromycin distributions for trachoma.  Topical tetracycline was for a long time the recommended treatment for active trachoma, but compliance to the regimen of two applications per day for 6 weeks is extremely poor, even under study conditions.  Azithromycin is an azalide antibiotic, closely related to macrolides such as erythromycin.  It has properties that make it an ideal treatment for chlamydia: high efficacy, intracellular accumulation, and a long tissue half-life.16-21  A single dose of azithromycin is 92-98% effective in the elimination of both genital and ocular chlamydia from an individual, making compliance a non-issue and leading to the hope that this would be the magic bullet for trachoma.22-32  Mass distribution of azithromycin has been found to reduce the prevalence of clinically active trachoma in Morocco,33 Nepal,34 and Australia.35  Three doses (1 per week for 3 weeks) of azithromycin given to all members of a village drastically reduced the prevalence of chlamydial infection in Tanzania, The Gambia, and Egypt.36  Although very little is known concerning the long-term effect of mass treatments on chlamydia infection, results of repeat treatments are encouraging.37    However, it is unclear if periodic treatments can eventually eliminate infection, or if infection will just return to its baseline level after treatment is stopped.  Without answers to these questions, we currently do not have a proven rationale for long term mass antibiotic administrations.

Azithromycin safety: long-term use in children.  Azithromycin has been safely used for acute bacterial infections in the pediatric population for over a decade.  Recently, long-term, frequent-dosing of azithromycin in children has been investigated.  It has been found to be effective for prophylaxing against bacterial pneumonia in children with cystic fibrosis,38 for preventing recurrent acute otitis media in children,39 and for treating Mycobacterium avium-complex infection in adult HIV patients.40  Studies for these indications have confirmed azithromycin’s safety profile in long-term use—each required far more frequent dosing of azithromycin than necessary for this study.  The majority of side effects seen were minor gastro-intestinal symptoms.
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Emerging drug resistance. Any campaign that includes mass distribution of antimicrobial agents must be concerned with adverse effects of the medicine, including the emergence of drug-resistant organisms.  Mass distribution of oral sulfonamides to combat trachoma in northern Africa and the southwest United States in the 1950s and early 1960s was eventually halted, in part because of an unacceptable rate of side effects (most notably Stevens-Johnson Syndrome).41  The worldwide anti-malarial campaigns of the 1960s and 1970s never achieved their most optimistic goals at least partly because of emerging resistance.3  Chlamydial resistance can clearly be induced in vitro to many antibiotics, including sulfonamides, penicillins, rifampin, and fluoroquinolones.42-44  Clinical resistance has been described to sulfonamides, tetracycline,45-47 fluoroquinolones,48 and even macrolides (resistance to macrolides implies resistance to the closely related azalide azithromycin).16, 49, 50  These isolates tend to offer only heterotypic resistance, with only ~1% of any culture exhibiting resistance.43  The paucity of resistance reports implies that chlamydial resistance to azithromycin may be extraordinarily rare, but it should be kept in mind that antibiotic susceptibility in chlamydia is difficult to measure and rarely performed.51  
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On the other hand, Streptococcus pneumoniae, a common respiratory pathogen, frequently acquires resistance to macrolides.  This organism colonizes 60-90% of children that are targeted for treatment in some trachoma-endemic areas.52-55  More than 97% of pneumococcal resistance to macrolides is mediated by either methylation of 23S rRNA (ermAM) or by drug efflux (mefE).56-60  A few studies, in Australia53 and Nepal,54, 61, 62 have assessed the impact of azithromycin distributions on pneumococcal resistance.  Leach et al. followed a cohort of children who had received azithromycin in a trachoma-endemic area of Australia (Figure 1).53  They found that azithromycin dramatically reduced the prevalence of sensitive pneumococcus (black curve).  Some resistance to macrolides was seen at baseline, which was amplified after treatment (gray curve) but gradually disappeared as sensitive strains of pneumococcus repopulated the children over the subsequent 6 months.  This study was limited by numbers (only 1 village, and only 39 children at the final, most important visit), and by lack of follow-up at 12 months, which is when a village would typically be retreated with antibiotic.  Our group has monitored multiple villages after up to 3 treatments, and found only a modest amount of azithromycin resistance in pneumococcus.

Although investigators agree that no current data suggest mass azithromycin treatment has detrimental effects on the community, it will be important to monitor for resistance after multiple treatments, since the macrolide antibiotic pressure distributed in a trachoma program may exceed that in western populations.

Children as a core group for transmission of trachoma.  In epidemiologic terms, a core group has been described as highly active transmitters of an infectious disease.63, 64  The criteria necessary to be a core group have been specified more precisely: if preventing transmission of infection in a subset of individuals does not allow infection to persist in the rest of the community, then this subset is a core group.40  There is evidence that children are particularly important for the transmission of trachoma, including:
1) 
Clinical activity and infection is far more common in children than in adults.36, 65 

2) 
Infectious loads are higher in young children, as shown by direct fluorescent antibody testing (personal communication, Chandler Dawson) and recently confirmed by quantitative PCR.66 

3) 
Chlamydial infection is of shorter duration in adults.67-69
4) 
Children are thought to have more contacts per day with others in the community than adults have.70, 71
5) 
A mathematical model suggests that treatment of just children several times per year should progressively reduce infection in the entire community.9  Even though untreated adults can occasionally re-infect children between treatments, if the children are treated frequently enough (e.g. every 2 or 3 months), then infection still eventually disappears in the entire community.9
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Non-antibiotic measures to control trachoma.  There is little doubt that trachoma disappeared in areas such as Western Europe due to socioeconomic improvements, even before the widespread use of antibiotics.72, 73  Likewise, many hope that adjunctive programs, such as the Facial cleanliness and Environmental improvement portions of the SAFE strategy, may help reduce infection.8  However, despite the common wisdom, there is little available evidence that any particular non-antibiotic intervention can reduce the prevalence of chlamydial infection in a community.74
Facial cleanliness. There is compelling anecdotal and circumstantial evidence that a clean face is associated with a lower risk of active trachoma.72, 75, 76  Active trachoma has been associated with poor water supply and dirty faces.77  However, evidence that face washing has a causative effect on the reduction of infection is marginal, with many studies lacking appropriate controls or masked outcomes.74  One well-designed interventional facial cleanliness study found that an intensive facial cleanliness program added no statistical benefit to the reduction of clinically active trachoma.  Figure 2 above displays the average clinical activity in children after community-wide tetracycline ointment, with or without a face-washing program—the black line represents the average of 3 villages that received tetracycline, and the gray line, the average of 3 villages that received tetracycline plus the intensive face-washing program.78  As Figure 2 demonstrates, it is difficult to attribute a large additional effect to face washing.79  This may be because trials such as this have relied on clinical activity as an outcome and chlamydia infection itself may be a more sensitive indicator, or because the full effect of such programs is not realized after only 1 year.  Or, it may be because face washing indeed has only a marginal effect on the prevalence of ocular chlamydial infection.  


Fly control. There is circumstantial evidence that the face fly (Musca sorbens) participates in the transmission of trachoma.80  Active trachoma tends to be higher in seasons with higher fly density.74  On one occasion, fluorescein dye was thought to spread from one child to another via flies.81  Although it has been difficult to demonstrate the presence of chlamydial DNA on flies in hypoendemic areas,82 we recently found evidence of C.trachomatis DNA on 15% of flies from a hyperendemic village in Ethiopia.83  One interventional pilot study offers some intriguing results.80  Active trachoma was reduced more in two villages with an intensive (and unsustainable) fly control program than in two nearby villages without fly control.84  This is quite encouraging, although the observations were unmasked, and it is difficult to compare such small numbers of villages statistically.85  A well-designed fly control study involving multiple villages has recently taken place in the Gambia to try and address this important issue.82  

Chlamydia trachomatis.  Chlamydiae are bacteria that are obligate intracellular parasites, unable to synthesize their own ATP.  Strains of C.trachomatis are the cause of trachoma (Serotypes A-C), non-gonococcal urethritis (Serotypes D-K and occasionally sub-serotype Ba), and lymphogranuloma venereum (Serotypes L1-3).  Ocular infections with genital strains (D-K) occasionally do occur, but are usually associated with genital disease, and are not commonly found in trachoma surveys.86-88  Rarely, ocular infections with Serotypes L1-3 have been reported.  More recently, Genotypes have been used to describe the variation of chlamydial strains, even within a Serotype.  The major outer membrane protein of the chlamydial elementary body has a great deal of variation, presumably to help evade the human host immune response.  Because of its diversity, the gene for this protein (OMP1) has been used as a biomarker in molecular epidemiological studies.87-94

Humans are the definitive host for the ocular strains of C.trachomatis.  The life cycle of chlamydia consists of an infectious elementary body stage that is non-replicating and not vulnerable to antibiotics, and an intracellular reticulate body phase where replication occurs.  The length of this life cycle is about 72 hours.  Thus antibiotics ideally must be present for a long period of time and accumulate intracellularly.

Group-randomized trials.  Trachoma control is directed at a community, not just an individual.  Therefore, clinical trials must randomize treatment strategies to the community (whether neighborhood, village, district, etc.); the analysis of these trials must take this into account.85  Many trachoma studies, including several of the most frequently cited, have randomized treatment at the village level but then analyzed results at the level of the individual, running the danger of falsely narrowing confidence intervals and inflating statistical significance.36, 53, 78, 84  The problem is that infections in 2 individuals in the same village are not independent events, and should not be analyzed as such—if one person is infected, his housemates and fellow villagers are also more likely to be infected.95  Even perfect matching of villages would not eliminate this effect, as the prevalence of infection in different communities varies stochastically.  Thus, more villages, not more people within a village, are required for greater study power—findings from 1 or 2 villages are not useful statistically and can be misleading.

Figure 3 above illustrates how the power of a comparative study depends on the number of samples per village and the number of villages per treatment arm, in a setting where the intra-village correlation is 0.036.85  Note that doubling the number of villages adds far more power than doubling the number of samples per village, and that a study gains little power by sampling more than 50-75 individuals per village.

Mathematical models of epidemics.  Mathematical models have been used to analyze the course of epidemics and the effect of public health measures, since the renowned Swiss mathematician Daniel Bernoulli justified the widespread use of smallpox vaccination with a model presented at the Royal Academy of Paris in 1760.96, 97  Epidemic models can take many forms, but one commonly used approach has been to divide a population into susceptibles and infectives.70  The number of infectives increases as susceptibles are infected by contact with infectious cases.  As these infectious cases recover, they may again become susceptible or may become immune, depending on the particular disease being modeled.  This process of infection and recovery has been modeled as a rate between the states with continuous time (differential equations), as a rate with discrete time (pseudo-Markov models, matrix algebra models), and as a chance event (stochastic models).98  By increasing the complexity of the model, age-structure,9, 70 preferential mixing within a household,71, 99, 100 strain variation,101, 102 partial immunity,103 and other details can be included.  Models of ocular chlamydia transmission have been constructed by our group and others.9, 104, 105
Pooling of chlamydial tests.  The clinical exam has limited accuracy in diagnosing chlamydial infections, particularly after treatment.34, 36, 106-108  DNA amplification tests (such as the polymerase chain reaction, PCR, and the ligase chain reaction, LCR) have proven to be extremely sensitive and specific in the detection of chlamydial sexually transmitted diseases.109, 110  Unfortunately, these tests are relatively expensive and are difficult to process in the areas with endemic trachoma.  Programs are forced to use the clinical exam to determine who is most likely to be infected and thus most likely to benefit from antibiotics.


To reduce costs, pooling of chlamydia samples for DNA amplification testing is now often performed when monitoring sexually transmitted diseases; only samples coming from a positive pool need to be tested independently.111-122  When individual results are needed, savings are typically on the order of two-fold, depending on the prevalence in the population and how many samples are pooled into one test.123  If we do not need to know which individuals are infected but only the prevalence of infection in a community, then individual retesting of positive pools is NOT necessary, and even greater efficiency can be appreciated (~5-fold).113, 121, 124  The prevalence of infection can be estimated from the percentage of pooled specimens that are positive, using the simple formula:111
Equation 1:
Population Prevalence = 1 – (1 – Pooled Prevalence),1/n
where n is the number of specimens placed into a pool.111  The confidence interval for the estimate of the population prevalence can be determined in a straightforward manner.125  Maximum likelihood methods can also be used to estimate the number of positive tests in a village from pooled results.  Note that pooling allows longitudinal following of village prevalences, but not of individuals.  Longitudinal analysis of individuals will not be used in this study, to avoid a cohort effect of children ‘aging-out’ of the higher risk groups over the course of several years.

Goals for trachoma control. We may not have to completely eradicate infection to prevent blindness due to trachoma.  Ophthalmologists know that a single episode of genitally transmitted C.trachomatis eye infection (adult inclusion conjunctivitis) will typically not lead to scarring.12  Similarly, many suspect that less frequent or less severe episodes of infectious trachoma in children will never lead to cicatricial disease, and that only repeated, severe disease will lead to blindness.126  Many feel that trachoma is a disease where most morbidity can be eliminated even without eradicating the causative agent.  Thus elimination may not be required to reduce blindness to an acceptable level.4   In fact, currently the WHO’s goal for trachoma programs is neither eradication nor true elimination, but the more conservative target of “elimination of trachoma as a public health concern” (essentially a euphemism for control, see Table 1).  This is defined as less than 5% clinical activity in children.  If reduction of ocular strains of chlamydia to zero locally (true elimination) is feasible with antibiotics alone, then this would provide a rationale for the trachoma program even without adjunctive measures—infection would presumably not return even after antibiotic treatments were discontinued.  

	
	Definition4
	Example

	Eradication
	Reduction of infection incidence to zero worldwide


	Smallpox

	Elimination
	Reduction of infection incidence to zero locally


	Polio, Tetanus, Guinea Worm

	Elimination as a public health concern
	Disease specific: for example, reduction of the incidence of tuberculosis to <10/100,000/year or reduction of the prevalence of Leprosy to <1/10,000


	Tuberculosis, Leprosy

	Control
	Reduction of disease incidence to an acceptable level, requiring continued intervention
	Cholera



Significance.  The current rationale of the trachoma control program is to reduce chlamydial infection to a low level with antibiotics and then prevent it from coming back with better hygiene and fly control.  While antibiotics can reduce the prevalence, it is not clear whether repeat mass treatments can eliminate infection or not.  The common wisdom is that they cannot.  There is a large difference between eliminating infection and just controlling it by reducing it to a low level.  With elimination, infection will not return even after treatment is discontinued.  If a low level of infection persists, then continued intervention is necessary.  Continued long term intervention with antibiotics brings up issues of drug resistance and sustainability that have yet to be addressed.

The development of a proven long term rationale for mass azithromycin treatment is essential if the control program is to reach its goal of eliminating blinding trachoma from even the most hyper-endemic areas by the year 2020.  Much is riding on the success of the trachoma elimination program—not only is trachoma one of the leading causes of blindness worldwide, but the strategy for elimination may have implications for other diseases.  A bacterial disease has never been eliminated by mass antibiotic distributions.  If ocular chlamydial infection can be eliminated by repeat antibiotic treatment, and if it can be done by targeting only a core group of the population, then this may provide a valuable strategy against a variety of bacterial diseases.

3.  Organization and Policies

The Carter Center and the Proctor Foundation will jointly implement field research.  The Carter Center will be responsible for organizing field operations and for liaising with all parties within Ethiopia, including the Ministry of Health, for the implementation of this research.  The Proctor Foundation will be responsible for providing the necessary technical assistance and coordinating with The Carter Center, both in the field and at headquarters. The Carter Center and Proctor will abide by the Memorandum of Understanding (MOU), which includes mutually agreeable language specifying management roles and responsibilities, reporting, principal and co-investigators, and attribution of data and research.  It was drafted and signed by the organization representatives from both collaborating parties.  

3.1  Collaborating Institutions

Francis I. Proctor Foundation

The Proctor Foundation is an organized research unit at the University of California, San Francisco.  The Foundation has a 56 year history of research in ocular infectious and inflammatory diseases and runs one of the leading corneal fellowship training programs in the United States.  Proctor Foundation Faculty has been involved in prevention of blindness research in developing countries since the foundation’s inception.  The impetus for establishing the foundation in 1947 was to eradicate trachoma in the American Southwest and in other parts of the world.

From this initial vision we have expanded our research efforts to include the other major causes of blindness worldwide, with a continuing emphasis on infectious and inflammatory eye diseases.  Dr. Thomas Lietman, Principal Investigator of the study at Proctor Foundation, will be assisted by numerous co-investigators, two study coordinators, a microbiologist, a data management specialist, laboratory PCR processing staff, and a biostatistician at UCSF.

The Carter Center – Ethiopia

In October 2000, The Carter Center, with funding from Lions-Carter Center SightFirst Initiative, accepted the Ethiopian government's invitation to work on controlling trachoma in the Amhara region.  When the program began in Amhara in 2000, trachoma was highly endemic among children less than 10 years old and adult women.  Studies reported that approximately 88 percent of all children aged 1-10 years had active trachoma and an estimated 20 percent of adult women less than 40 years old were infected.

This baseline study further encouraged the program to conduct a needs assessment, which included interviews with schoolteachers.  Studies revealed that most schoolteachers had minimal knowledge of the disease or its prevention. Teachers expressed interest in learning more and requested health education materials and structured guides for teaching trachoma prevention in the classroom. 

The invaluable feedback led to discussions between The Carter Center and the Amhara Regional Health and Education bureaus.  A working group developed a trachoma prevention curriculum and corresponding health education materials to cover all components of the SAFE strategy with an emphasis on "facial cleanliness" and "environmental sanitation." Each lesson encouraged students to identify other problems related to hygiene in their own communities and come up with their own solutions.

In addition to promoting school health education, the program continues ongoing health education promoting personal and environmental hygiene within the community.  These activities target especially women and children. 

To improve environmental sanitation, the program is promoting household latrine construction and use. From 2003 to June 2004, more than 70,000 household latrines were built in the Amhara region. 

The Carter Center also worked with partner nongovernmental organizations to advocate for donation of Zithromax® from Pfizer Inc. As a result, in 2003, the program started mass treatment with azithromycin in trachoma-endemic communities. In 2004, a total of 625,422 people at risk for trachoma received treatment with azithromycin.
The Carter Center, Ethiopia Country Representative is Mr. Teshome Gebre and the Technical Director of the Carter Center's Trachoma Control Program is Dr. Paul Emerson.  The focus of the country program has been on trachoma control, and delivery of quality eye care and blindness prevention programs to the majority of the population that live in rural areas (72%), largely un-served by trained eye care professionals.  

The Carter Center is guided by a fundamental commitment to human rights and the alleviation of human suffering; it seeks to prevent and resolve conflicts, enhance freedom and democracy and improve health.  The trachoma control program does not just fight disease, it fights the conditions that perpetuate disease: poverty, poor sanitation, lack of knowledge, and hopelessness.  Together, the Carter Center and its program partners are working to build a brighter future for those at risk for this devastating disease. 

3.2  Duties & Responsibilities of Staff


3.2.1  Principal Investigator
· Develop study design, specific aims and outcome measures, with help of biostatistician and study coordinators, partners.

· Obtain grant funding and with help of partners, develop grant budget

· Ensure that staff follow through on protocol and properly execute all areas of research

· Ensure that all ethical approval is maintained

· Write or add major contributions to all study-related publications

· Ensure proper masking procedure for staff involved in the study
· Supervise training certification for all trachoma examiners


3.2.2  Study Coordinators (Proctor Foundation)  

· Ensure the execution of the study per protocol

· Coordinate with the collaborating center, The Carter Center, Ethiopia (TCCE), particularly TCCE Study Coordinator in execution of the study

· Manage correspondence between all collaborating organizations and parties

· Maintain all ethical clearances for the study, including IRB renewals, ESTC and BUA and DSMC-related approvals 

· In collaboration with TCCE Study Coordinator, prepare all forms and documents necessary for fieldwork (randomized registration forms, exam sheets, fieldwork documents directing team, etc)

· Train both Proctor and Ethiopian health worker team for each collection/treatment visit; direct team (with help of TCCE Study Coordinator) while in Ethiopia

· Arrange logistics and itineraries for traveling team members in Ethiopia

· Purchase, maintain, and organize transport of all necessary study supplies to/within Ethiopia

· Coordinate and oversee shipping of collected study samples per protocol and IATA regulations

· Maintain communication and partnership with Principal Investigator regarding all study activities and plans


3.2.3  Study Coordinator (The Carter Center, Ethiopia)

· At baseline, obtain permission from zonal health leaders to include each state team in the study.  Meet with and obtain permission/consent from all kebele and sub-kebele leaders.
· Supervise and train collection team throughout each collection, especially after departure of Proctor study coordinators
· Train and supervise all Zithromax distribution teams 
· Train and supervise all census taking teams
· Maintain all fieldwork documents and records
· Complete all collection and treatment reports 
· Work with Data Coordinator to maintain treatment and census database
· Oversee shipment of study samples after departure of Proctor team
· Assist Proctor Coordinators in coordinating logistics in Ethiopia

3.2.4  Co-Investigators (US & Ethiopia)

· Assume responsibility for the study in the absence of the Principal Investigator

· Supervise ophthalmic assistants, ophthalmic nurses, local health agents and other Proctor field team members in the field to ensure conformity to study procedures

· Communicate with Study Coordinator and Principal Investigator to ensure the execution of the study as per the protocol

3.2.5  Microbiologist

· Train and supervise laboratory technicians for all lab procedures concerning the study, including Polymerase Chain Reaction (PCR) procedures
· Perform all macrolide resistance testing 
· Follow standard laboratory procedures for all tests

· Keep records of all tests performed

· Maintain quality control measures as per approved standards

· Make sure all equipment is calibrated and maintained

· Maintain stock of laboratory reagents and supplies

3.2.6  Data Coordinator (The Carter Center, Ethiopia)

· With aid of TCCE Study Coordinator, create and maintain database for all treatment related data for the study
· Monitor correct receipt of treatment/census data from the ORBIS Study Coordinator using blue census books for each treatment or census visit
· Enter all data from treatment census books in clear database format for each visit and/or supervise data entry operators for any errors or omissions
· Analyze and provide data when requested by co-investigators or staff from Proctor Foundation
· Appropriately back-up all data
· Develop consistency checks in the data management
3.2.7  Database Specialist (Proctor Foundation)

· Create and maintain database for all collection and results-related data for the study

· Monitor correct receipt of exam sheets after each collection visit

· Enter all data from exam sheets in clear database format for each visit

· Supervise double entry to ensure accurate recording (first entry by Database Specialist, second entry by temporary Proctor staff)

· Develop consistency checks in the data management—verify any inconsistencies or questions regarding exam forms through communication with Study Coordinator

· Analyze and provide data regarding collection and results for study staff when needed, such as for publications or DSMC meeting

· Back-up all data appropriately
· Follow-up on any missing data or lab results
· Organize all study samples for PCR processing in the Proctor laboratory

· Monitor correct receipt of study samples (using corresponding exam sheets) after each monitoring visit

· Prepare samples for PCR processing

· Organize work flow of PCR processing for laboratory technicians, in consultation with Study Coordinator and Principle Investigator

· Maintain all samples in storage freezers; create and maintain clear map of study samples for each freezer

3.2.8 Laboratory Technician (Proctor Foundation)

· Pool and prepare all PCR samples, and process using COBAS Amplicor machine

· Perform regular maintenance checks of COBAS machine, under direction of microbiologist

· Report PCR results to Database Specialist

· Maintain cleanliness and maintenance of molecular biology laboratory and all equipment
3.2.9  Biostatistician/Data Analyst at Proctor

· Receive all data from the Data Coordinator/Study Coordinator TCCE and Database Specialist at Proctor Foundation.

· Review data for quality control purposes

· Ensure appropriate masking 

· Prepare data analysis plan for annual Data & Safety Monitoring Committee (DSMC) meetings.  Help analyze and prepare all presented data for DSMC meetings, DSMC reports, and all TANA study publications 

3.2.10  Treatment and Census Team: Local health extension workers from Ministry of Health, Ethiopia

· During census phase, travel to enrolled state teams and obtain patient information as required for all Census forms
· During treatment phase:

· Complete training by TCCE Study Coordinator and officials from Local Zonal Health Desk regarding proper treatment protocols and procedures

· Travel to enrolled state teams and administer study medication to the study subject per protocol

· Counsel and motivate patients for follow-up and monitoring visits

· Inform patients of available eye care facilities and procedures in local health centers and hospitals
· Collect information on the nature of any Adverse Events experienced by study subjects, and report this back immediately to TCCE Investigators

3.2.11  Collection Team:  Local health workers/nurses from Ethiopian Ministry of Health  

· At each collection phase, complete on-going training and certification in clinical examination and collection procedures
· Prepare all study-related materials before travel to study sites
· In each state team, mobilize and identify all randomly selected participants
· Explain study purpose and procedure and obtain verbal consent for enrollment from each participant or participant guardian
· Under supervision of TCCE Study Coordinator and/or trained Proctor staff, perform clinical exam for each patient and collect all participant study samples according to protocol.  Store and record all samples correctly for transport, organization, and processing
· Counsel and motivate patients for follow-up and monitoring visits
· Inform patients of available eye care facilities and procedures in local health centers and hospitals
· Collect information on the nature of any Adverse Events experienced by study subjects, and immediately report to TCCE Investigators
3.3  Policy Matters

3.3.1 Protocol Revisions during the Trial
Any changes to the protocol made during the course of the study will be incorporated in the revised protocol and the Manual of Operations and Procedures (MOP); any new forms will be incorporated in addendum.  The protocol changes should be submitted and approved by the IRB of both the collaborating centers and by the Data and Safety Monitoring Committee (DSMC).

3.4  Presentations and Publications


All presentations and publications should include acknowledgement of the funding sources and give credit to the collaborating organizations and/or individuals involved.

3.4.1  Authorship Policy
Papers Presenting Primary Results


Acknowledgements will include grant source(s) and/or NIH grant(s), and the Data Safety and Monitoring Committee.

3.5  Data Safety and Monitoring Committee


A Data Safety and Monitoring Committee will be formed according to NIH guidelines.  The Data Safety and Monitoring Committee will meet before the study commences and annually, and be observant for any severe and unexpected threats to the safety of the patients.  They will have the authority to reduce any such threat, by discontinuing the enrollment of patients (were data to imply that these patients face unreasonable risk to antibiotics).  As well as generally monitoring the safety and efficacy of treatment during the study, the DSMC will be empowered to enact formal stopping rules (see Stopping Rules, below).

3.5.1  Stopping (and Restarting) Rules


The WHO has recommended that trachoma programs revaluate their strategy after 3 years of implementation, but because we are monitoring intensely during this project, we have the opportunity to supervise treatment far more closely.  In fact, we suspect from our previous studies that the treatments may be so effective that infection will be eliminated in some of the study communities long before 48 months.  While there is an argument that continued mass treatments would prevent any reintroduced infection from taking hold, the balance between the risks and benefits of treatment will have changed.  We will propose several types of stopping rules to the DSMC, all relatively conservative.

1)
Efficacy.  If an arm of Specific Aim 1 (biannual versus annual treatment) or Specific Aim 2 (treating children only versus treating everyone) is clearly superior in terms of both efficacy and resources, then the DSMC will have the opportunity to stop an arm.  We will propose stopping rules to the DSMC at the pre-treatment meeting (using conservative, O’Brian-Fleming boundaries, with appropriate data and analysis provided by the biostatistician).
2)
Adverse effects.  Approximately 10 million doses of oral azithromycin have now been distributed for trachoma, and reports of serious side effects are essentially non-existent.  This may be due in part to minimal surveillance.  It also may be due to the fact these are extremely rare with a single dose of azithromycin.  In fact, where carefully monitored, there were actually fewer Gastro-intestinal (GI) side effects after taking azithromycin.127  We will follow up on all reports of adverse events from local health centers/posts, as well as conduct a regular randomly selected survey to identify any possible post-treatment serious adverse effects (see Section 9.3).  (Note that we are studying the resistance generated by antibiotic distributions in a separate grant, and all of this information will be made available to the DSMC).  The DSMC will be given authority to discontinue treatments if the incidence of adverse events in treated arms becomes alarming.

3)
Stopping rule for individual state teams/communities.  If we are relatively certain that there is no ocular chlamydia left in a community, then continued treatment may not be warranted.  If we are unable to identify ocular chlamydia in the sampled individuals of a state team on 2 consecutive visits, then the entire state team will be sampled on the subsequent visit.  If no infection is identified, then treatment will be suspended.  It’s important to note that monitoring will be continued, and treatment restarted as per the DSMC.

4)
Restarting treatment in Once-treated arm of Specific Aim 1.  One of the arms in Specific Aim 1 will be treated at baseline and then monitored.  If the average prevalence of infection in children returns above 20%, which has been a WHO guideline for mass treatment, then antibiotics will be restarted in these state teams at the next scheduled visit.  Note that previous studies have shown limited return of infection after even a single mass treatment, so we consider it ethical to monitor until it can be demonstrated that infection has returned.
4.  Patient Flow


4.1  Eligibility Requirements

        
As part of The Carter Center/ITI trachoma control program, about 1,200,000 of the population in the Amhara area will receive azithromycin.  For this study, those sub-kebeles (Government-defined groups of approximately 5 sentinel state teams) that are within 4 kilometers of the center of the town of Gandeweyn as determined by Global Positioning System (GPS) readings will be excluded.  This is because state teams falling within this diameter are semi-urban areas which are thought to have a lower prevalence of trachoma (see Grant, page 49).

        
All age groups and sexes are eligible to receive azithromycin as per each study arm outlined above, except those contraindicated by Federal Ministry of Health, which currently are:

· Those self-reported as pregnant

· Children under six months old

· Those known to be allergic to azithromycin or macrolides such as erythromycin

        
These three exceptions will be treated with topical tetracycline eye ointment.  Women uncertain of their pregnancy status may be offered an immediate-result pregnancy test if deemed appropriate by ethics committees.


4.2  Randomization



A list of 72 sub-kebele, randomly chosen from a list of 20 Kebele in the Amhara area, will be arranged for randomization.  Twelve sub-kebele will be randomly assigned to each of the 6 study arms: 

· Arm A: Annual treatment

· Arm B: Biannual treatment

· Arm C: Children-Only treatment

· Arm D: Delayed treatment

· Arm F: Annual treatment (without latrines)

· Arm G: Annual treatment (with latrines)

      

Three to five state teams exist within each of the 72 enrolled sub-kebele.  One state team from each sub-kebele will be randomly selected to undergo monitoring at each of the study time points (by clinical examination and collection of samples for DNA amplification).  In each state team and at each collection, sixty individuals from each of two age groups will be selected at random from the census for monitoring: 
· 60 persons age 0 to ≤ 9. Referred to as “children” for study purposes. 

· 60 persons age ≥10.  Referred to as “adults” for study purposes.  

The list of these 120 individuals will be randomly re-selected at each collection time point, as the study works to monitor prevalence at the community versus the individual level.

Please note that this is a change from the age groups in the Research Design Section of the Grant (1-5 year olds, etc., page 49 of Grant Text).  Since Specific Aim 2 involves treatment of children aged 0 to ≤ 9 years old, monitoring of a random sample of individuals within and outside this age group would provide more valuable information for this study.


4.3  Scheduling Visits



The time schedule for examination and treatment is shown below in Table 2.      

	TANA Study

	Proctor Foundation/The Carter Center

	PCR Collection/Antibiotic Treatment Schedule:

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	A
	B
	C
	D
	F
	G
	 
	Minimum Total # Participants
	 
	 
	 
	Total RNA 
	Estimated PCR Collection Total
	 

	 
	Annual
	Bi-annual
	Children Only
	Delayed 
	Once  
	Once + Latrines 
	Total # of Arms
	
	Total PCR Red
	Total PCR Blue
	Total NP
	
	
	Date of Collection

	TANA 1 Baseline
	Swab &
Treat
	Swab &
Treat
	Swab &
Treat
	 
	Swab
and
Treat
	Swab
and
Treat
	5
	4,800
	300
	300
	120
	 
	5,400
	June, 2006-completed

	TANA 2 Month 3
	 
	 
	Swab &
Treat
	 
	 
	 
	1
	1,200
	 
	60
	0
	 
	1,260
	October, 2006-completed

	TANA 3 Month 6
	Swab
	Swab &
Treat
	Swab &
Treat
	 
	 
	 
	3
	3,600
	 
	180
	0
	 
	3,780
	Jan, 2006-completed

	TANA 4 Month 9
	 
	 
	Treat
	 
	 
	 
	0
	0
	 
	0
	0
	 
	0
	NA

	TANA 5 Month 12
	Swab &
Treat
	Swab &
Treat
	Swab &
Treat
	Swab &
Treat
	Swab
	Swab
	6
	6,000
	 
	360
	240
	1,200
	6,360
	May, 2007-completed

	TANA 6 Month 18
	Swab
	Swab &
Treat
	Treat per Carter prgrm
	Treat per Carter prgrm
	 
	 
	2
	2,400
	 
	120
	0
	 
	2,520
	Nov., 2007

	TANA 7 Month 24
	Swab &
Treat
	Swab &
Treat
	 
	 
	Swab
	Swab
	4
	3,600
	 
	240
	0
	 
	3,840
	May, 2008

	TANA 8 Month 30
	Swab
	Swab &
Treat
	 
	 
	Treat per Carter prgrm
	Treat per Carter prgrm
	2
	2,400
	 
	120
	0
	 
	2,520
	Nov., 2008

	TANA 9 Month 36
	Swab &
Treat
	Swab &
Treat
	 
	 
	 
	 
	2
	2,400
	 
	120
	0
	 
	2,520
	May, 2009

	TANA 10 Month 42
	Swab
	Swab &
Treat
	 
	 
	 
	 
	2
	2,400
	 
	120
	0
	 
	2,520
	Nov., 2009

	Note: Swab only children in F and G, as primary outcome is prevalence in children
	Total:
	28,800
	300
	1,620
	360
	1,200
	30,720
	 



Table 2. Treatment/Monitoring Schedule of Arms of Both Specific Aims

   
     
4.3.1  Baseline Visit  
        

At baseline, before treatment, all households in the sampled state teams were enumerated, and censuses of household members who are residents of the state team were recorded on the Census/Registration form (see Section 11.1).  Monitoring during this visit was performed on a random sample of 60 people ages 0 to ≤ 9 years and 60 people age 10 and older.  Monitoring consisted of clinical examination of the right upper tarsal conjunctiva using the WHO simplified trachoma grading (see Section 5.5), followed by swabbing of the conjuctiva.  Samples were tested with DNA amplification for the presence of C. trachomatis infection.  Upon completion of examination and swabbing, antibiotic treatment was distributed to the entire population.  

     
4.3.2  Treatment

       
After the baseline census and monitoring/collection was completed, treatment was administered to all appropriate study state teams according to protocol.  A treatment team, separate from the baseline enumeration and examination teams, adminstered the antibiotic.  The treatment team consists of two local health extension workers (regional health staff) from each Kebele involved in the study.  Each treatment cycle, this team participates in a training regarding antibiotic treatment and recording techniques.  The training is taught by Carter Center staff and members of the Zonal Health Desk.  
During the treatment phase, Health Extension Workers will seek out each person on the census, administer medication, and record whether or not each person has been treated.  The treatment team will document the individual reasons for not being treated (e.g. death, temporary absence, permanent migration, refusal for treatment, etc.). The antibiotic dosages distributed will also be documented.
       
       
4.3.3  Follow-up Visits

        

Follow-up visits for all study arms are outlined in Table 2.  At each monitoring visit, a random sample of 60 children age 0 to ≤ 9 years, and 60 adults, age 10 years and older in the appropriate study arms will be examined clinically.  Swabs will be taken from these participants for DNA amplification in order to assess the presence of chlamydial infection.  There will be no 2 month visit as mentioned in the Grant Text (this had previously been a time point that the WHO was interested in, although 3 months is now deemed acceptable for estimating efficacy of a mass treatment, because the return of infection has been demonstrated to be relatively slow).  
        


State teams randomly assigned to the Delayed Treatment Arm will be

monitored only at the 12 month visit.  After this collection, these state teams will exit the TANA study.  The Carter Center will immediately treat these communities, and any further treatments will be part of the regular Carter Center treatment program in the Amhara region.  

4.4  Adherence to Treatment



Adherence to azithromycin treatment will be essentially 100% of those treated since administration of the single dose of antibiotic is directly observed by The Carter Center treatment distribution team.


4.5  Adverse Outcomes and Patient Death



4.5.1  Adverse Outcomes 


In the event of an adverse outcome, the patient will no longer be enrolled in the study and an alternative treatment for trachoma (e.g. tetracycline ointment) will be administered if the patient needs to continue treatment.  Refer to Section 9.3 Adverse Reactions/Side Effects for detailed descriptions.



If a patient experiences a serious adverse outcome, they will be advised to alert the chairman of the state team, who will then inform the health care representative.  This person will in turn inform The Carter Center site manager, who will contact the Co-Investigator in Addis Ababa.  In addition, periodic reports on adverse events will be made to the Data Safety and Monitoring Committee.



All adverse events will be recorded on the census for each individual who experiences them, and they will be monitored as usual until the study is completed.  If, for any reason, they will need further eye care, they will be referred to the nearest health center for examination and treatment, and the most appropriate action will be taken to provide immediate care.

4.5.2  Patient Death


The infant mortality rate is quite high in this area of Ethiopia.  All deaths since the first census will be carefully recorded during at second census before the 12 month visit.  Since the major causes of infant mortality in the area are diarrhea, respiratory infections, and malaria, it is possible that receiving two to four Azithromycin treatments per may actually have a positive effect.  All death records (if available) will be maintained by the Data Coordinator at The Carter Center Ethiopia.  The incidence of mortality for each study arm will be made available to the DSMC by the biostatistician.

5.  Examination and Procedures


During registration and census-taking, each of the individuals from sampled state teams who are to be monitored for the study will be assigned a random identification number for laboratory and database anonymity.  Examination of each individual will be performed as per the protocol outlined below:

5.1  Registering Participants for Examination

Prior to clinical examination the Registration Assistant will identify the participant, verify his/her age, and assign the next random identification number from the randomization list.

5.2  Gloving of the Examiner's Hands

Any hand that will touch a participant’s face or eyelids must be gloved for the examination.  The examiner will put latex gloves on both of their hands prior to touching the participants’ eyelid, and a new pair of gloves will be used for each participant.  Purell® Instant Hand Sanitizer will be available for hand sanitization.  

5.3  Examination Positions


The examining position to be used in the field for young children will be the classic pediatric ophthalmic examination technique.  With the aid of a helper seated directly opposite to the examiner, the child will be positioned with his/her head between the examiner's knees, with the child's face looking upwards toward the examiner.  The legs of the child will be straddled across the helper and the arms held gently across the child’s chest.  Care should be taken to keep the child’s eyes above the level of the examiner’s knees, in order to properly take the conjunctival swab.
For examining adults and older children, the participant should stand or sit facing the seated examiner, such that the participant's eyes are at the examiner's eye-level.
5.4  Everting the Upper Eyelid

For all participants, only the right upper eyelid will be examined for this study.  The only exception to this is if the right eye is difficult to examine due to eye disease or injury, in which case the left eye will be examined. 

In order to avoid passing contamination from the child into the eye, once the examiner dons a new pair of gloves, their gloved hands should not be used to position the child.  The examiner uses their fingertips to grasp the central portion of the participant’s upper lid eyelashes.  The upper lid is then everted, using a finger of the examiner's other hand (or the end of a sterile swab) as a fulcrum, positioned superior to the tarsal plate.  The everted lid is held in place by the examiner's non-dominant hand holding the eyelashes against the orbital rim, thus keeping the examiner's dominant hand free for swabbing the participant’s tarsal conjunctiva later.  

5.5  Examining the Conjunctiva & Trachoma Grading
The clinical examination will be performed by trained ophthalmic nurses/technicians, public health specialists or ophthalmologists.  (See section 6.3 for information on grading and collection training). The examiner uses the 2.5X magnifying ocular loupes (Wilson Ophthalmics) to assess the tarsal conjunctiva of the everted upper right eyelid.  The examiner will grade the conjunctiva according to the World Health Organization Simplified Trachoma Grading Scale, as shown in Table 3 below.  If necessary, a hand-held torch light will be used by the examiner for illumination of the conjunctiva.  The examiner tells the Trachoma Grade to the tuber, who then records the grade onto the Examination form.

Inter- and intra-examiner reliability will be performed, but not as a part of this study, as the clinical examination is not being used as an outcome.

Table 3: WHO Simplified Trachoma Grading Scale

Definitions of the WHO Simplified Trachoma Grading Scale:

TF (Trachomatous Inflammation – Follicular):  the presence of five or more follicles in the upper tarsal conjunctiva.

TI (Trachomatous Inflammation – Intense):  pronounced inflammatory thickening of the upper tarsal conjunctiva that obscures more than half of the normal deep tarsal vessels.

TS (Trachomatous Scarring):  the presence of scarring in the tarsal conjunctiva.

TT (Trachomatous Trichiasis):  at least one eyelash rubs on the eyeball.

CO (Corneal Opacity):  easily visible corneal opacity over the pupil.

Clinically active trachoma: defined as either TF or TI.  If WHO guidelines recommend that TF alone is the most appropriate sign to follow, then we will easily be able to report this.
Chlamydial infection (infectious trachoma): defined as positive PCR test for C. trachomatis.

5.5.1  WHO Simplified Trachoma Grading Card
The WHO simplified trachoma grading card will be used as the reference standard for grading trachoma in the field.  The card shows color photograph standards of each trachoma grade, clear descriptions of each grading category, and the standard abbreviations for the each trachoma grade.

5.6  Field Specimen Collection Quality Control Measures

The diagram shows the stations for examination and swabbing of patients, designed for the most efficient patient flow and to minimize errors or confusion between team members.  This diagram shows the Station Configuration for a four-person team.

Quality assurance for conjunctival swab collection will include taking duplicate swabs on a randomly chosen 5% of individuals.

5.7  Examination Station and Diagram

A diagram for examining and swabbing patients has been designed for efficient examination procedures and to minimize and errors or confusion between team members.  This is depicted by the Station Configuration.  It shows the station set-up of a four-person team.

5.7 Examination Station Configuration

6.  Microbiology Laboratory Procedures for PCR


6.1  Specimen Collection for Microbiological Tests (Principal)

Samples will be collected with reference to age, gender, household, and state team, but participant names will not be included in laboratory records.  Samples will thus not be associated with the individual’s name, but with a 6-digit random identification number, masking laboratory personnel and preventing identification of the individuals infected.  Lab results will not be available for weeks if not months, typically after the average duration of an ocular chlamydial infection.  Thus all individuals will be treated according to their study arm, whether or not their lab tests reveal evidence of chlamydial infection.


6.2  Materials for PCR

6.2.1  Swabs 


Specimens will be collected using sterile, individually-wrapped Dacron polyester-tipped swabs with a plastic shaft (manufactured by Fisherbrand®), as recommended by the COBAS AMPLICOR™ CT/NG protocol.
6.2.2  Sample Tubes  
All field samples for DNA testing will be collected into sterile 2.0ml microcentrifuge tubes, manufactured by RPI®.
6.2.3  Cooler Bags with Frozen Ice Packs


Insulated cooler bags (California Innovations™) will be used to carry samples to and from the field.  In addition, frozen gel ice packs designed to thaw slowly will be used to maintain the temperature in the cooler bags during transport.

6.2.4  -20°C Freezer


A standard -20°C freezer located at the Mota Health Center will be used strictly for the storage and freezing of ice packs and samples.  This freezer is kept in a locked room on the grounds of the Health Center, which is under 24-hour security guard supervision.

6.2.5  Latex Gloves


Fisherbrand® latex examination gloves will be used to perform conjunctival examinations for trachoma.  Each glove will be used once and never shared between participants.  Used gloves will be collected in a trash bag and incinerated at the local Health Center incineration facility.

6.3 Training of Examiners

6.3.1 Pre-Monitoring Visit Training


All specimen collectors and graders on the Proctor team new to the study will complete a three-hour training at the Proctor Foundation before departing for Ethiopia.  The training will focus on 1) study background and rationale, 2) how to perform the clinical exam and 3) how to perform all collection procedures and protocols in order to standardize procedures among graders and tubers. The training will be led by the Proctor Study Coordinators, with input from the Database Manager and laboratory technician on proper collection and data recording techniques.  The Principal Investigator will offer in-depth training on performing the clinical exam.  

6.3.2 In-Country Training


Before the start of the study, all local health workers assigned to complete study fieldwork underwent a series of rigorous trainings and certification in clinical grading and swab collection.  At the start of each successive collection phase, examination team members (both local health workers from the Ministry of Health and Proctor staff) will participate in a full day of training at a staging site in the town of Gandeweyn, Ethiopia.  The Principal Investigator and Study Coordinators will offer on-going training and supervision to all specimen collectors and graders in the field throughout the monitoring visit.
6.4  Specimen Collection

6.4.1  Protocol for swabbing of the conjunctiva

1.  Upon taking a swab from the box, the tuber should announce what type of swab it 

is:

· An unmarked “plain swab”, indicating no control or second swab collection necessary for this patient.

· A "blue air swab" (negative field control), indicating examiner must collect a second swab for this patient.  Swab sachet will be marked with blue color.  

The swab sachet should be opened in a sterile manner, revealing only the tip of the swab shaft, with the swab head itself remaining sterile deep within the sachet.

2.  When ready to swab, the examiner should slowly pull out the swab (if removed too quickly the Dacron swab tip can unravel).  The gloved hand should be held no closer than 1 inch from the Dacron polyester swab tip during the entire swabbing procedure, in order to avoid contamination of the swab tip.
3.  As the examiner holds the right eyelid in the everted position, they swab the upper tarsal conjunctiva of the child with a gloved hand, using a steady and firm swab.  Ideally the swab should be placed flat, with its entire length parallel to the conjunctiva to give the greatest surface area of contact, and if necessary, this may require repositioning of the child’s head by the examiner.  The swab should be drawn firmly in one direction over the conjunctiva with enough pressure to cause blanching of the conjunctival vessels.  The swab should then be rotated 120 degrees along its axis and the newly revealed fresh region of Dacron on the swab tip should now be drawn firmly across the conjunctiva.  The swab should be rotated another 120 degrees along its axis and the conjunctiva swabbed for a third time.  This will ensure sufficient collection of conjunctival epithelial specimen for PCR analysis in the lab.
Note: An aggressive twisting motion toward the cornea can push the conjunctiva upwards (towards eyebrow) which can lead to the swab falling onto cornea.  Thus a pure lateral motion or slight twisting toward the eyebrow is preferable, in order to ensure safety of the cornea at all times.  Quick movements should be avoided (less control, increased contamination, risk of touching the cornea).  Instead, a slow, steady motion should be carried out.  Care should be taken to avoid swabbing the eyelashes.  Traction on the lower lid by the non-swabbing hand (or by an assistant) can keep the lower lid lashes from inadvertently touching the swab.  Possibilities:  The non-dominant (non-swabbing) hand should be placed on the patient’s forehead to give greater steadiness.  This may also serve to alert the examiner to any movement by the patient (tactile instead of just visual).  Also, this action will help steady the head of a child in case of movement.

6.4.2  PCR Control Swabs

A negative field control ("blue air swab") will be taken on a randomly chosen 5% of monitored children to assess the frequency of contamination.  For each negative field control, the examiner will pass a sterile Dacron swab within 1 inch of the child’s conjunctiva. Control swabs are taken after the original swab but before changing gloves for the next patient.  

Both negative field control swabs and duplicate control swabs ("red double swabs") were taken during the baseline visit.  (Duplicate controls are used in order to validate the PCR test).  During the 2006 TANA Data Safety and Monitoring Committee Meeting, the committee agreed that duplicate field controls were no longer necessary, after researchers showed consistent 95% concordance between duplicate field control swabs in PCR testing.  Only negative field controls will be taken for all post-baseline TANA visits. 

6.4.3  Protocol for tubing and handling of samples


The tubing and handling protocol must be carefully followed in order to prevent contamination and ensure the safe transport of the samples back to the microbiology laboratory from Ethiopia to the Proctor Foundation.  The person in charge of labeling, tubing, arranging, and handling the samples needs to perform this task in the most orderly and attentive manner.

1.  Both hands of the tuber should be gloved at all times. The tuber's gloves only need to be changed when any potential contamination of the gloves occurs. The tuber opens the capped, hinged lid of a microcentrifuge tube, which has been labeled with the participant’s random identification number.
2.  The swab is inserted by the examiner (using the still-gloved hand that swabbed the participant’s conjunctiva) into the microcentrifuge tube held by the tuber.  The swab shaft should only be inserted until the Dacron swab head is fully in the tube.  The tuber should lower the cap onto the swab shaft held by the examiner, and the examiner should quickly break the swab shaft using a swift downward snapping wrist movement (this will be demonstrated in the field the first day).

3.  The tuber should screw the cap of the microcentrifuge tube tightly and place it in the sample collection box, located in the cooler bag filled with frozen ice packs. The flap of the cooler bag should be closed between each patient.  The cooler bag should be in as cool a place as possible in the field, in a shaded area out of the sun.

4.  Upon returning from the field each day, the samples will be immediately taken to the Mota Health Center and stored in a commercial -20°C freezer, reserved solely for storage of specimens and ice packs.  All samples will be in sample boxes, labeled with the state team and district names for easy future identification.


6.5  Shipping and Storage of Samples

In accordance with the Roche COBAS AMPLICOR™ CT/NG protocol, swab samples taken in the field will be transported on ice in a closed, insulated container until arrival in San Francisco, where they will be stored at -80°C for later analysis.  Samples will be imported in the USA as per the CDC Permit to Import/Transfer Etiological Agents or Vectors of Human Disease.
6.5.1 Materials for shipping
· Insulated shipper box (ThermoSafe VIP insulated shipper, 615DCS or 499 DCS)

· Gel Packs (ThermoSafe U-tek 24 oz. -10°F)

· Fisherbrand Exact-Temp temperature dataloggers

· Shipper label

· Consignee label

· Responsible person label

· UN3373 label

· Biological substance, Category B label

· Air Sea BioBag-2 95kPa specimen bags (only if you have samples containing liquid)

· Documentation to include in shipper box
· Pro-forma invoice (prepared by Proctor and completed by Carter Center)

· Letter from Carter Center (signed by Ato Teshome)

· CDC permit

· Letter of approval from ESTA

· DHL Airway bill (obtained and prepared at DHL)

6.5.2  Packing the samples
For samples containing liquid media, such as NP swabs:

· Absorbent material (clean paper towel or cotton pad) should be placed inside the sample box to check for any media leakage.  

· Boxes should be securely wrapped with clear plastic wrap and then clear plastic tape.  

· Place all sample boxes with media in pressure-resistant bags (Air Sea BioBag-2) and seal according to written instructions on each bag.  BioBag-2 can take up to two 100-tube sample boxes.

· Sample boxes may also be wrapped with a cotton absorbent pad (chuck) for improved insulation.

For dry samples without media: 
· Boxes can be wrapped with plastic wrap and clear plastic tape only. There is no need to use pressure-resistant bags.  

· Boxes may also be wrapped with a cotton absorbent pad (chuck) for improved insulation.

For all sample types:

· As soon as samples are prepared for shipping, they should be returned to the -20°C freezer to prevent samples from thawing.  

· Place all stickers on outside of the shipper box (see detailed shipper instructions).

· Leave at least one shipping box, preferably a partially-filled one, unpacked for inspection by the DHL employee. 

When ready to ship, the prepared sample boxes and the datalogger should be placed into the partially filled shipper box.  Set the datalogger device with delay-start option and 30-minute reading interval, and place in a small ZipLoc bag to protect from condensation.   

Next, all frozen icepacks and samples should be placed in the shipper box.  (6 gel packs per a small shipper, 12 gel packs per a large shipper)   
· For a small shipper box:  Use 6 frozen gel packs-- one below sample boxes, 4 on each side, and one on top of sample boxes

· For a large shipper box:   Use 12 frozen gel packs-- 6 gel packs flat at the bottom and 6 on the top
Immediately after the shipment is accepted by the DHL representative, the shipper box should be closed and taped shut using clear plastic tape.  Tape should be placed around all corners of the outside box.  


6.6  Methods

Laboratory testing is the current standard of care for the identification of C.trachomatis infections in the U.S.  After collection, all samples shipped from Ethiopia will be filled with 1 ml of M4RT media at the Proctor laboratory, and tested for C. trachomatis.

6.6.1  Description of the Roche COBAS AMPLICOR™ CT/NG Assay

The conjunctival swabs will be tested for the presence of C. trachomatis using the Roche COBAS AMPLICOR™ CT/NG assay.  This assay is a qualitative in vitro test for the detection of C. trachomatis plasmid DNA.  The assay is based on four major processes; specimen preparation: PCR amplification of target DNA using CT specific complementary primers; hybridization of the amplified DNA to oligonucleotide probes specific to the target; and detection of the probe-bound amplified DNA by colorimetric determination.

6.6.2  Processing of Samples for PCR

Samples are handled as per COBAS AMPLICOR™ CT/NG sample processing protocol, with the following modifications:

1. Samples are boiled for 10 minutes at 100°C.  Boiling of samples is an accepted treatment method to remove substances that may be inhibitory to the PCR amplification process.

2. Samples are pooled.

6.6.3  Procedure for Masking Samples


In order to mask the location origin, the control status, and the clinical exam grading of the conjunctival samples collected in the field, the Database Manager at Proctor will assign an identification number different from the random number assigned to each child.  The PCR results will be recorded according to this laboratory identification number, thus masking the lab until all the samples have been processed.  The Database Manager will then link the lab ID number to the random sample number to reveal the test results by state team.

6.6.4  Procedure for Pooling Samples


At baseline, all samples will be processed individually.  At post-treatment visits, samples will be divided by state team and age group (0 to ≤ 9 years and 10 and older).  Within a state team and an age group, samples will be randomly pooled 5 per tube as described below (note that if the number of samples in a group is not divisible by 5, then a single 4-pool, 3-pool, 2-pool, or unpooled tube may be necessary).  If, in a state team, the proportion of pooled positives is greater than 50%, then samples will be re-pooled with 2 per tube, and the PCR repeated.  Analysis of pooled results is described in Section 2, “Pooling of chlamydial tests”.  

In order to pool the conjunctival samples in the lab, the microbiology lab staff at Proctor will assign a new pool ID number for every sample, and samples will be stored at -80(C freezer until PCR testing (if not processed that day).


6.7 Quality Control

1)
A C. trachomatis(+) control and a C. trachomatis(-) control is included in each test run of the COBAS AMPLICOR™ CT/NG.

2)
To test the effect of sample processing, a known positive sample is processed and tested in each test run.  (This control is helpful when testing large numbers of negative samples.)

3)
An internal control intended to identify specimens that contain polymerase inhibitor is run routinely on each sample.  The internal control helps identify false negative results.


6.8  Laboratory Results Reporting

All lab results will be kept in computer files as well as in hard-copy form by the Database Manager.  The principal investigator and the DSMC will be updated regularly on the progress of the lab work throughout the course of the study.

7.   Macrolide Resistance Testing


7.1 Specimen Collection for Macrolide Resistance Testing 

Nasopharyngeal samples will be collected with reference to age, gender, household, and state team, but participant names will not be included in laboratory records.  Samples will thus not be associated with the individual’s name, but with a 6-digit random identification number, masking laboratory personnel and preventing identification of individuals.  


7.2 Materials for NP Collection

7.2.1  Swabs

Specimens will be collected using sterile, individually-wrapped pediatric calcium alginate swabs with a malleable metal swab shaft for patient comfort and safety (manufactured by Fisherbrand®).
7.2.2  Sample Tubes
All field samples for DNA testing will be collected into sterile 2.0ml microcentrifuge tubes, manufactured by RPI®.

7.2.3  Cooler Bags with Frozen Ice Packs


Insulated cooler bags (California Innovations™) will be used to carry samples to and from the field.  In addition, frozen gel ice packs designed to thaw slowly will be used to maintain the temperature in the cooler bags during transport.

7.2.4   -20°C Freezer


A standard -20°C freezer located at the Mota Health Center will be used strictly for the storage and freezing of ice packs and samples.  This freezer is kept in a locked room on the grounds of the Health Center, which is under 24-hour security guard supervision.

7.2.5  Latex Gloves


Fisherbrand® latex examination gloves will be used to perform nasopharyngeal examinations.  Each glove will be used once and never shared between participants.  Used gloves will be collected in a trash bag and incinerated at the local Health Center incineration facility.

7.3 Training of Examiners

The first day of fieldwork is a training day for all specimen collectors and graders on the Proctor and Carter Center Ethiopia teams.  (See section 6.3.2). The Principal Investigator and Study Coordinators will offer on-going training and supervision to all specimen collectors and graders throughout the monitoring visit.

7.4 Nasopharyngeal Specimen Collection 

7.4.1 Protocol for Nasopharyngeal  Sample Collection

During collection visits that include nasopharyngeal sample collection, 15 swabs in the box will be marked to indicate participant selection for NP sample collection.  

1) In this case, upon taking a DNA swab from the box, the tuber should announce 

what type of swab it is:

· An unmarked “plain swab”, indicating no control or second swab collection necessary for this patient.

· A "blue air swab" (negative field control), indicating examiner must collect a second swab for this patient.  Swab sachet will be marked with blue color.  

· (If included) A "red double swab" (duplicate control), indicating examiner must collect a second swab for this patient.   Swab sachet will be marked red. 

· An “NP swab”, indicating examiner must also collect a nasopharyngeal swab for this patient.   Swab sachet will be marked green.

2) If the swab is an “NP swab” marked green, a trained team member will 

immediately be called to assist the exam team.  Standing behind the examiner, the assistant will select a pediatric calcium alginate swab (manufactured by Fisherbrand®),  and open the swab sachet in a sterile manner (revealing only the tip of the swab shaft, with the swab head itself remaining sterile deep within the sachet).  Immediately after completion of the conjunctival eye swab collection (and if necessary, control swab collection), the examiner will remove the swab from the sachet and place the tip down the participant’s nasopharynx.

3) The examiner will quickly rotate the swab 120° three times back and forth, and then remove the swab from the nose. 
4) The examiner will place the swab in a tube containing 1.0 mL of STGG (skim milk, tryptone, glucose, and glycerin) media.  The assistant will cut the handle off using sterile scissors (cleaned with alcohol pads between participants).  The tuber will close the cap of the STGG tube with the swab immersed.
7.5  Transport and Storage of Samples

The nasopharyngeal swab samples in STGG will be initially stored in the field at 4°C using an insulated storage bag filled with Fisher brand ice gel packs and then transferred to -20°C. 

All Nasopharyngeal samples will be transported on ice in a closed, insulated container via DHL until arrival in San Francisco, where they will be stored at -80°C for later analysis.  Samples will be imported in the USA as per the CDC Permit to Import/Transfer Etiological Agents or Vectors of Human Disease. (See section 6.5)


7.6 Methods

The nasopharyngeal swab for pneumococcal resistance testing will be transported and processed using standard microbiological techniques at Proctor Foundation Microbiology lab.  Isolates will be confirmed S. pneumoniae by growth on Streptococcus-selective media, alpha-hemolysis, susceptibility to optochin and bile salt solubility.  MIC values for azithromycin and trimethoprim/sulfamethoxazole will be determined using standardized broth dilution.  


7.6.1  Procedure for Masking Samples


The microbiologist and all lab staff will be masked to the state-team of origin.

7.6.2 Quality Control

Control isolates will be used to confirm the reliability of antibiotic susceptibility testing.  

7.6.3  Laboratory Results Reporting

All lab results will be kept in computer files as well as in hard-copy form by the Microbiologist.

8.  Clinical Photography 


8.1  Photography Protocol

 To measure accuracy of grading and inter-grader reliability, photographs will be taken of the upper right tarsal conjunctiva of a subset of children examined for conjunctival swabbing.  Clinical photography will be performed before conjunctival swabbing.  A handheld Nikon D70 digital camera with a macro lens (1:1) will be used.  This causes no damage to the eye, is well tolerated by children, and is a standard clinical procedure at UCSF.  

8.2  Grading of Clinical Photographs


A trained grader at the Proctor Foundation, UCSF, will grade the photograph of the conjunctiva according to the WHO simplified trachoma grading scale as either active (TF or TI) or inactive.  The grader will be masked as to the treatment given.
9.  Study Medication

9.1  Study Medication Description (from Pfizer, Inc.)

Zithromax® is supplied for oral administration as film-coated, modified capsular shaped tablets containing azithromycin dehydrate equivalent to either 250mg or 500mg azithromycin and the following inactive ingredients: dibasic calcium phosphate anhydrous, pregelatinized starch, sodium croscarmellose, magnesium stearate, sodium lauryl sulfate, hydroxypropyl methylcellulose, lactose, titanium dioxide, triacetin and D&C red #30 aluminum lake.

Zithromax® for oral suspension is supplied in bottles containing azithromycin dehydrate powder equivalent to 300mg, 600mg, 900mg, or 1200mg azithromycin per bottle and the following inactive ingredients: sucrose; sodium phosphate, tribasic, anhydrous; hydroxypropyl cellulose; xanthan gum; FD&C Red #40; and spray dried artificial cherry, crème de vanilla and banana flavors.  After constitution, each 5mL of suspension contains 100mg or 200mg of azithromycin.


9.2  Dosage Information


Azithromycin will be administered as a single dose, in tablet form for adults and in oral suspension form for children.  Dosing will be as per the WHO recommendations for treatment of active trachoma:

· Single dose of one gram of azithromycin for adults

· Single dose of 20mg/kg in children (up to the maximum adult dose of 1g) 

· Height-based dosing of children will be acceptable, as per The Carter Center’s program—note that this is supported by the WHO PBD group.

Individuals who are either under the age of 6 months, pregnant, or allergic to macrolides/azalides will be treated with 1% tetracycline eye ointment to be applied twice daily to both eyes for a 6 week period.  If the appropriate ethical committee in Ethiopia suggests pregnancy tests for self-reported pregnant women, or if the women are unsure of their pregnancy status, then they may be offered an on-site pregnancy test.


9.3  Adverse Reactions/Side Effects




Approximately 10 million doses of oral azithromycin have now been distributed for 


trachoma, and reports of serious side effects are essentially non-existent.  This may be due 


in part to minimal surveillance.  It also may be due to the fact these are extremely rare with 


a single dose of azithromycin.  In fact, where carefully monitored, there were actually fewer 


GI side effects after taking azithromycin.  We will create a network to identify any possible 


post-treatment serious adverse effects.  


Azithromycin is generally well-tolerated.  The most common side effects of azithromycin and erythromycin are diarrhea or loose stools, nausea, abdominal pain, and vomiting, each of which may occur in fewer than one in twenty persons who receive azithromycin.  Rarer side effects include abnormal liver function tests, allergic reactions, and nervousness.  Diarrhea due to Clostridium difficile has been rarely reported.
The adverse reactions that may occur after taking azithromycin will be explained to individuals prior to enrollment in this study.  All individuals who have been given azithromycin will be told to immediately communicate side-effects to representatives of The Carter Center program, which will ensure that appropriate medical care will be provided, and that the frequency and severity of adverse events can be assessed.  Additionally, adverse reactions to azithromycin will be monitored by local health workers through an adverse event questionnaire.  The questionnaire is to be administered at least 24 hours after medication is received, as side effects may not otherwise be evident.  

All health workers will be trained in survey administration methods, including:
1. Getting informed consent 

2. Accurately selecting from the randomly selected list households to interview

a. Working from a list of 14 households in each state team, health workers will be encouraged to interview the first 10 households on the list, only moving through the list if someone is not home or is unavailable

b. Health workers will be advised to go through the list in order rather than simply choosing the easiest households to reach

3. Remaining neutral when asking questions (i.e. asking the question exactly as it is written on the paper in a neutral tone of voice, as not to lead the respondent or suggest bias)

120+ households will be randomly selected to participate in the questionnaire.  

· 12 sentinel state teams selected from the 48 sentinel state teams in Arms A, B, C and D
· 10 households selected from each sentinel state team

9.4  Treatment Costs

The azithromycin (Zithromax®) has been donated by the Pfizer Corporation free of charge.  There will be no costs to acquiring the study medication.

9.5  Alternate Therapies (Control Villages)

Control arms will be administered azithromycin immediately after they are swabbed.  

9.5.1  Tetracycline Ophthalmic Ointment

Tetracycline ophthalmic ointment (1%) is the current standard treatment in Ethiopia for ocular trachoma, and will be distributed to study patients who are not eligible to receive azithromycin.

9.6 Treatment/Monitoring Schedule

The treatment and monitoring schedule for all study arms is shown in Table 2 (see Section 4).


9.7  Medication Procurement/Donation


Pfizer, Inc. will provide the donation of Zithromax® (azithromycin), which will be shipped directly to Ethiopia and received by a representative of the Ethiopian Ministry of Health, who will manage the customs process and transport the medication from the port to a storage site.  The exemption of duties and taxes will be settled by the Ethiopian Customs Authorities and the Ethiopian Ministry of Health.


9.8  Study Medication Storage and Accountability


Zithromax® tablets will be stored between 15° to 30°C (59° to 86°F), as recommended by the Pfizer Labs.  A record of the exact number of tablets distributed and quantity of oral suspension dispensed will be kept by The Carter Center treatment distribution team. 

9.9  Medication Quality Control


Study medication will be stored in The Carter Center project office prior to use.  The ophthalmic assistant and the study coordinator will regularly check and record the study medication expiry dates.  The expiration dates on the medication containers will be strictly monitored and all expired study medicine will be discarded appropriately.

9.10  Checking Antibiotic Coverage

In order to observe the antibiotic coverage of participating state teams, the ophthalmic nurses and public health nurses who participate in the antibiotic distribution will mark the dorsal aspect of the right hand of all treated individuals in a randomly chosen number of state teams.  The treatment distribution team will then return to the treated state team the following afternoon or the next day, to survey every household to determine the number of marked individuals in each state team.  This number is then compared to the total population in each state team from the census to establish an antibiotic coverage level.  The return visit to the treated state teams provides an opportunity to identify and treat any individuals who missed the antibiotic distribution initially.

10.  Protection of Human Subjects


10.1  Internal Review Board Approval

As part of the trachoma elimination program, the registration process of azithromycin by the Drug Administration and Control Authority, Ethiopia, has already been finished.  The mass distribution of the azithromycin plan is prepared together with the Zonal and Regional Health authorities.



10.1.1  UCSF Committee on Human Research

The University of California, San Francisco, Committee on Human Research will annually review study protocol for ethical approval.



10.1.2  Ethiopian Science and Technology Commission

The study protocol has been reviewed and granted ethical approval by the Science and Technology Commission of Ethiopia.  

10.2  Informed Consent


The chairman of each state team has given permission to include the state team in the study.  Additionally, the study was initially discussed with all adult family members in the state teams by the participating Carter Center staff members who speak Ethiopian Amharic or the local language.


At each collection visit, all adults 16 years of age and older will be informed about the possible risks and benefits of the treatment and swab taking, and asked to give a written consent.  Young adults and children below 16 years of age, who cannot give consent by law, will be included in the study only following the receipt of verbal informed consent from a parent or guardian.  If, at any time, a parent or guardian elects to withdraw themselves or a family member from the study, it will be made clear that they will be offered the same medical treatment outside the study.
10.3  Adequacy of Protection Against Risk


There are several layers of procedures to help minimize study-associated risk to participants.  The risk of antibiotic treatment will be minimized by treating only those who fit in the approved age and inclusion category, as well as by regularly scheduled follow-up examinations by a trained trachoma grader.  Should the antibiotic be ineffective to an individual, the study medication will be discontinued for them.  In the event of any adverse effects, appropriate medical care will be provided by the local health center.

10.4  Inclusion of Pregnant Women & Children

All participants, regardless of gender, will be accepted.  Pregnant women will be excluded from receiving oral azithromycin, and will be offered topical tetracycline eye ointment in its place.  

All participants will be included in the study.  Appropriate verbal assent will be obtained from all participants over the age of 10 entering the study.  Appropriate verbal consent will be obtained from parent/guardians of children <18 years of age entering the study.  (See Appendix 13.1)

10.5  Compensation to Participants

There is no cost to the participant and there is no reimbursement for overall participation in this study.  Each participant will receive free ophthalmic examinations during the course of the study.

11.  Data Collection & Management

Approximately 100,000 of the population of 250,000 in the Amhara area will receive azithromycin.  A census will be conducted before distribution of the drug to avoid people coming from the adjacent areas for treatment and to gauge the coverage of antibiotic treatment at each distribution.  Seventy-two sub-kebele will be randomized between the 6 study arms for treatment: Annual, Biannual, Children-only treatment, Delayed treatment, Once treated (without latrines) and Once treated with latrines.  We will treat each sub-kebele (3-5 state teams) as a unit, although we only monitor one randomly selected state team from each sub-kebele.  

In order to standardize procedures among the examiners, training will be given in advance on the grading system and the swab collection protocol (See section 6.3.2).  The Carter Center Study Coordinator, with help from the Proctor Study Coordinators, will be responsible for the overall day-to-day supervision of the census, collection and treatment teams in the field, as well as the completion of all forms and proper recording, storage and transport of study samples. 

The baseline visit began with the enumeration/census taking of each enrolled state team, followed by examination and swab collection. In order to ensure time comparability, the team will work to complete each collection phase in 2-6 weeks. After the examination/collection phase, the distribution of azithromycin (according to study protocol) will be completed in 2-3 weeks time.  Swab collections are to be performed +/- 1 month from the target date.  

All census and treatment data will be entered in Ethiopia by the TCCE data entry team within one month of return from the field.  (Coverage levels will be measured directly, relative to the census.) All data from the exam sheets (random number, clinical exam result, gender, age) will be entered at Proctor by the Database Specialist within one month of return from the field.   All PCR results will be double-entered at Proctor within one week of obtaining results.  Any inconsistencies will be resolved by the appropriate study coordinator (The Carter Center or Proctor), and if necessary, by consultation with the appropriate examiner or lab personnel.  Patient names will not be made available to UCSF personnel, individuals will be identified by ID number only.  All data will be backed up upon entry, and forms will be kept in locked cabinets through the conclusion of the study.  


At baseline, quality assurance included duplicate swabs on a randomly chosen 5% of participants, and negative field control swabs taken on a different 5% of participants, as we have done in our preliminary studies.  At the 2006 DSMC meeting, the committee advised the team to stop collecting duplicate swabs, as 1) They may have been confusing the collection team and causing higher rates of contamination in the negative field control swabs and 2) past studies and results from baseline both showed more than 95% concordance between duplicate swabs.  For all visits after baseline, the team will collect 5% negative field controls only.


Pooling requires knowledge of which samples are controls and which are not.  Organization and masking of samples for pooling is performed by the Database Manager only.  Pooling and PCR testing is performed by the Laboratory Specialist only.  

11.1  Census Administration


Basic protocols for census taking are available in the Amharic language.


11.1.1  Form Description


The census form (census book) that will be used in this study will be prepared by The Carter Center Ethiopia and printed in Amharic.  Each page will represent one household and contain fields for the household number, date recorded and recorder’s name.  Columns for each individual’s name, age and gender, and medication delivered at each treatment phase will be provided.


11.1.2  Completing the Census Form


The census form will be completed in Amharic by a census team selected by The Carter Center Ethiopia.  The census team will visit each state team and inform the chairman to alert each head of household in the village.  Each head of household will be interviewed to provide the full name, age, and gender of each member of the household.  Each household will be assigned a number and each individual within a household will also be assigned a number.

11.2  Field Data Collection


11.2.1  Registration Form


A randomized Registration Form is created for each state team. The Registration Form lists the names of 120 children (age 0-5) randomly chosen from that State Team’s census, and includes each child’s age, gender and head of household. Names are chosen randomly using the Excel program and written entirely in Amharic.  If the census lists less than 120 children age 0-5, all children’s names in that age group are chosen.  Please note: 120 names are chosen to ensure that at least 100 children (where available) may be identified for swabbing. 


A new randomized registration form is generated for each state team at each collection visit and is used for both mobilization (the day before collection is scheduled) and during registration the day of the collection.


11.2.2  Examination Form


The Examination Form contains columns for placing the random numbered stickers for each sample collected in the field, age, gender, and the clinical exam of each patient.  State team information, date, GPS location and the names of examination team members are also included at the top of each form.

11.3  Data Forms Management

All completed Registration Forms, Examination Forms and Treatment/Census books will be given to The Carter Center Study Coordinator at the end of each workday and stored in a safe, secure place for transport to Addis Ababa.  The Study Coordinator will check the forms for completeness and accuracy.  

· Treatment/Census Books:  Treatment coverage calculated and recorded, books organized and stored in secure place at TCCE office in Addis Ababa.

· Exam forms:  Should be immediately photocopied, with one copy left stored with TCCE, and the other transported to the Proctor Foundation for double data entry under supervision of the Data Management Specialist.  

· Registration Forms:  Forms have patient information/names and will be organized by TCCE Study Coordinator and stay in Ethiopia at TCCE office, stored in secure, locked area.  

11.3.1  Data Editing

Before data entry, the forms will be reviewed and cross-checked for consistency and completeness.  If the forms are not filled out completely, the Study Coordinator (TCCE or Proctor) will contact the person responsible for completing the form to provide missing data or clarify any inconsistent data.  The Study Coordinator is the only person who is authorized to add missing data or make any changes to the study forms.  All changes will be made in a different color ink and initialed and dated.

11.3.2  Data Entry and Quality Control

The treatment data collected in the field will be entered into a database at The Carter Center Ethiopia office.  A double entry will be done to minimize data entry errors.  The study coordinator will do the final editing.  The collection fieldwork data will be entered into a database by Proctor Foundation’s Database Manager, who will also oversee the work of the staff member helping to double-enter the data. The Proctor Database Manager will also enter all PCR results into the database.
11.3.3  Data Entry Errors

A data manager enters the forms and will then verify the forms and re-enter the data.  The corrected data entry error file will then be electronically merged with the full database to produce the corrected file.

11.3.4  Data Consistency & Validity

Through range checks, the data entry software ensures to a large extent that there are no inconsistencies or invalid data.  Data will also be checked by those entering and Database Manager for consistency and errors.

The software has been developed for checking the consistency.  The software will create an error file with relevant data such as the form identification, field names and the data.  The data manager will then consults the forms, resolve the inconsistency and enter the correct data.  The corrected consistency error will then be electronically merged with the full database to give the corrected file.  
11.4  Data Security

The entry and corrections will be made only through the program.  It will not be necessary to do anything directly with the database.  This will ensure that the data will not be mishandled at any point in time.  Only the Database Manager and one designated data analyst can access the data in the main computer.

11.5  Data Storage

At the data-coordinating center, the operator takes a backup copy of the day’s entry onto the data server and a CD.  The data in the main computer will be backed-up daily and there will be at least two sets of backup disks at any particular time.  All the backup CDs will be kept in a place different from the computer center.

11.6  Data Analysis

Estimation of disease prevalence.  PCR results will be tabulated by state team.  For individual PCR tests (at baseline), the prevalence in 0 to ≤9 year olds and in those ≥ 10 is determined directly.  For pooled results, we use maximum likelihood estimation to determine what prevalence in the population (by the 2 age-groups, by state team) has the highest likelihood of resulting in the observed pooled results (the likelihood is a relatively simple function of the number of positive and negative 5-pools, positive and negative 4-pools, etc., with appropriate combinatorics)  Note that this is a modification from the grant text (Equation 1, page 37: this equation can only provide an estimate if all pools are made up of the same number of samples).

11.7  Data Management, Security and Quality Assurance

All treatment and collection data will be entered within four working weeks of collection.  Data will be double entered and inconsistencies will be resolved by the respective study coordinator or, if necessary, by consultation with the appropriate data collector.  Access to any patient information will be protected by a password, or locked in a secure storage room.  All data will be backed up upon entry, and forms will be kept until the conclusion of the study.  The DSMC can make requests to have access to the data at any point during the course of the study.

12.  Statistical Analyses


For analysis of arms A and B, a separate comparison at each of the three time points (18 months, 30 months, and 42 months) will be used.  The prevalence of PCR infection will be analyzed with the pooled estimate for each village using ANCOVA, testing the null hypothesis (two-sided, alpha=0.05) that there is no difference in prevalence between arms A and B, while adjusting for the baseline prevalence.  We will not be reducing the p-value at each time point. This is the same analysis we will use for the comparison in arms F and G (latrine usage, one time point.)  

For secondary/exploratory analysis, a repeated-measures ANOVA (in which we will adjust for the baseline prevalence and treatment arm) will be used, assuming an AR(1) error structure.  
12.2  Inter-observer Variability

Although inter-observer variability is a large concern with grading trachoma in the field, it should be noted that the clinical exam is NOT an outcome of this study.  For other, programmatic purposes, inter-observer variability will be estimated by having all examiners grade a series of patients, masked to their colleagues’ grading.  The clinical examination in the field will be made by trained and qualified trachoma graders (public health nurses, ophthalmic assistants, and ophthalmic nurses), who have undergone a formal training session (and, in most cases, a number of refresher sessions) and have been selected to work in the field based on their grading accuracy.

Lab tests will include a negative field control on 5% of individuals (blue control).  Previously we have found these to be ~99.1% negative, indicating a small amount of field contamination or false positive PCR testing—note that the specificity of the Amplicor test is estimated to be ~99.5%.  

13.  Appendix 

(Please see attached documents)  

13.1  Patient Verbal Consent Scripts


13.2  Randomized Registration Form 


13.3  Examination Form
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