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AE			Adverse Event
ALT 			Alanine aminotransaminase 
Anti-HCV		Antibody to Hepatitis C Virus
AST			Aspartate aminotransaminase 
BSU			Basic Sampling Units 
CDC			US Centers for Disease Control and Prevention
CI			Confidence Intervals
ELISA			Enzyme-Linked Immunosorbent Assay 
HBV			Hepatitis B Virus 
HCC			Hepatocellular Carcinoma
HCV			Hepatitis C Virus
HIV			Human Immunodeficiency Virus 
RNA			Ribonucleic Acid
IC			Informed Consent 
ICF			Informed Consent Form 
IDU			Injection Drug Users 
IRB			Institutional Review Board 
NCDC			National Centers for Disease Control
NFHS			National Family and Health Survey
OR			Odds Ratio
PCR			Polymerase Chain Reaction
PPS			Probability Proportional to Size
PSU			Primary Sampling Units  
PWID			People who inject drugs 
RIBA			Recombinant Immunoblot Assay
SAE			Severe Adverse Event 
SD			Standard Deviation
SVR			Sustained Virologic Response 
TRF			Test Report Form 

Table of Definitions
	Cluster Sampling
	A random sampling plan in which the population is sub‑divided into clusters with small variability within the clusters and large variability between the clusters.

	Household 
	A household comprises either one person living alone or a group of people, who may or may not be related, living (or staying temporarily) at the same address, with common housekeeping, who either share at least one meal a day or share common living accommodation (a living room or sitting room). Resident domestic servants are included. Members of a household are not necessarily related by blood or marriage, anyone who resided in the household the night before the survey is included as eligible for the survey.

	Guest
	A person (relative or visitor) who spends some time at another person's home in some social activity, as a visit, dinner, or party.


       
       Serum markers 

	Type of viral hepatitis
	Markers

	Chronic hepatitis C infection 
	anti-HCV (+) and HCV RNA (+) 


	Hepatitis C infection resolved
	anti-HCV (+) and HCV RNA (-)

	Hepatitis B infection

	Anti-HBc (+)
HBsAg (+)
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PROTOCOL SUMMARY
	Title
	A population-based survey of prevalence of Hepatitis C virus infection in the Republic of Georgia 

	Background and Rationale
	Hepatitis C virus (HCV) infection is endemic in many parts of the world with recent prevalence estimates from World Health Organization indicating that there are approximately 170 million infected people with HCV.  A significant geographical and temporal variation has been observed in the prevalence patterns of HCV in different regions of the world, including Republic of Georgia.  
Anti‑HCV prevalence estimates reported among the healthy blood donor population in Tbilisi, the capital of Georgia (estimated population=1.2 million), have been estimated >6.5%.  Recent data among a high risk IDU population suggest a high HCV prevalence among this group.  National seroprevalence data is lacking to estimate the burden of disease in order to guide treatment and prevention efforts.  This population‑based cross-sectional household survey is undertaken to determine the prevalence of HCV infection in the Republic of Georgia.  These data are necessary to define the burden of HCV and risk factors for transmission.  

	Primary Objective
	To assess the prevalence of HCV infection in the Republic of Georgia 

	Secondary Objectives
	· To identify the risk factors for HCV infection
· To describe hepatitis C circulating genotypes in different population sub-groups
· To identify knowledge and perceptions towards hepatitis and its prevention and treatment
· To assess the prevalence of HBV infection in the Republic of Georgia 
· To obtain consent for storing and future testing of other viruses  

	Survey Population
	All persons greater or equal to eighteen years of age and residing in randomly selected households in Georgia will be considered for the survey.  Sampling will be done using a multistage cluster random sampling design.

	Subject Selection Criteria
	Inclusion criteria: Household members greater than or equal to eighteen years of age who have provided voluntary informed consent for participation. For all adults aged ≥ 18 years informed consent will be taken.  
Exclusion criteria: Children and teenagers aged <18 years, adults unable to give blood secondary to severe illness, and any participants refusing participation will be excluded.  


	Sample Design
	A stratified, multi-stage random sample

	Data Collection
	A structured questionnaire will be designed to collect data through face to face interview with each member of the household.  The questionnaire will capture socio-demographic details, past and present medical history, and potential risk factors for HCV infection.
A voluntary written informed consent will be obtained from each person on an Institutional Review Board (IRB) approved informed consent form (ICF).  After obtaining the informed consent and completing the interview, a blood sample will be drawn.

	Laboratory Procedures
	Samples will be tested for markers of HCV and HBV infection. Positive samples will be further tested for characterization of viral isolates.  Blood typing will be provided as an incentive.  Specimens will be stored for future testing of other viruses.   

	Survey Duration
	Six months total 

	Exposure and Outcome
	The outcome being measured is presence of HCV infection. Covariates included in the survey are those determined to be confounders or risk factors and will be used for descriptive analysis

	Statistical Methods
	Descriptive statistics of variables of the sampled population will be computed.  For continuous variables, survey design–corrected t-tests will be performed.  For categorical variables, two-way tabulations calculating Pearson chi-square statistic, corrected for complex survey design or clustered data will be used.  Percentage with 95% confidence interval (CI) will be used to describe the prevalence.  Bivariate analysis and multivariate logistic regression modeling will be performed to measure the association of HCV infection with each independent variable.

	Sample Size and Power Calculations
	Assuming 6.7% prevalence of anti-HCV in the survey population with 95% confidence level of ±1%, the minimum effective sample size is 2400 subjects.  Accounting for a design effect of 2 and an overall response rate of 70%, the required sample size is 7000 subjects. 

	Limitations
	The standard error of estimates obtained by cluster sampling is usually higher than those obtained by other sampling methods based on the same sample size due to homogeneity within clusters with respect to many characteristics.



























1 Introduction
1.1 Background
Hepatitis C virus (HCV) infection is endemic in many parts of the world and there are an estimated 170 million people living with HCV infection [1].  Globally, HCV infection is responsible for an estimated 500,000 deaths annually [2].  Most of the deaths attributable to HCV infection are a result of chronic hepatitis which may result in liver cirrhosis and hepatocellular carcinoma (HCC) decades following the incident infection [2-6].  It has been estimated that HCV accounts for 28% of cirrhosis and 26% of HCC worldwide [2].  There are an estimated 3 to 4 million HCV infections annually [2, 4].
Although quality data are lacking from many parts of the world, it is clear that significant geographical variation exists in the prevalence and epidemiology of HCV infection in different regions and countries of the world [1].  Most countries in North America and Western Europe have anti-HCV prevalence rates less than 1%.  Intermediate rates of anti-HCV prevalence (1%-5%) have been reported from Brazil, Eastern Europe, the Mediterranean and Indian subcontinent, as well as parts of Africa and Asia [1, 7-14]. Countries with high rates of chronic HCV infection include Egypt (10% of the population is infected), and China and Pakistan (where >3% of the population of each country is infected).  In lower and middle income countries, transmission is often predominantly associated with medical procedures (e.g. unsafe injections) and contaminated blood products; while in higher income countries, injection drug use (IDU) is a more common mode of transmission.  It should be noted that IDU can be an important mode of transmission in any country.  
Based on available data, Georgia is among the countries with highest HCV antibody prevalence in the world.  Research evaluating HCV seroprevalence in 2000 and 2004 among blood donors estimated HCV seroprevalence at 6.9% and 7.8%, respectively [15, 16].  In 2005, a two-stage randomized study of the general population in Tbilisi, Georgia, estimated HCV seroprevalence at 6.8%, with the predominant burden among people who inject drugs (PWID)[17].  Evidence points to an increasing burden of HCV among IDUs with HCV seroprevalence among PWIDs alone estimated at 70.4% in Tbilisi [17].  Finally, there is different information as to the circulating genotypes of HCV in Georgia, with some reports finding genotype 3 (general population and HIV co-infected) as the predominant circulating strain and others reporting genotype 1 (among IDUs) to be the most prevalent [18-20]
Data from the Republic of Georgia are inadequate to give a complete picture of the burden of HCV infection in the country.  Data from Georgia have been either limited to the capital of Tbilisi, greater than 10 years old, or limited to high risk and/or special populations.  Accurate national data on the burden of HCV and risk factors for transmission are needed to develop a comprehensive control program that includes education and awareness, prevention, and care and treatment.   
1.2 Hepatitis C Prevention and Control in Republic of Georgia 
Currently, Georgia lacks a comprehensive hepatitis C prevention and control program.  Recently, the Georgian Ministry of Health (MOH) has partnered with the Ministry of Justice (MOJ) to provide treatment (IFN/Ribavirin based) for all prisoners.  In addition, the MOH has begun a new program in 2014 to treat 10,000 patients in the coming years.  
However, limited public health education campaigns have been conducted, and few qualified providers are available to provide care and treatment services.   There is limited data available describing the risk factors for transmission. While IDU has been identified in previous studies, there is concern that health care transmission may pose an important risk for HCV infection. 
1.3 Rationale
The Ministry of Health has recently begun discussions and planning to address the HCV epidemic in the country.  They quickly realized the need for high quality serporevalence data to understand the burden of disease as a necessary element of a comprehensive strategy.   Georgia has limited data on a national scale of the prevalence of hepatitis C as well as a limited understanding of the risk factors for transmission and populations at risk.  Available data suggests that Georgia has a significant burden of HCV and that injection drug use is an important mode of transmission.  High quality data describing the epidemiology and burden of HCV infection is needed. 

2 Objectives 
2.1 Primary Objective 
Estimate the prevalence of HCV infection in the general population of Georgia by age groups, regions, and by urban and rural residence. 
2.2 Secondary Objectives 
-Assess risk factors for HCV infection in Georgia 
-Describe the hepatitis C circulating genotypes in the different population sub-groups. 
-Identify knowledge and perceptions towards hepatitis and its prevention and treatment
-Estimate the prevalence of HBV infection in the general population of Georgia 
-Collect and store specimens to assess the prevalence of other viruses in the general population of Georgia, if resources for testing become available.    
2.3 Survey Population
The population will include males and females > 18 years of age, residing in randomly selected households in Georgia.  Sampling will be done via a multistage, cluster, random sampling design. 
2.4 Inclusion Criteria
Members of selected households ≥18 years of age who have provided voluntary informed consent for participation will be included.   For all adults aged ≥ 18 years, informed consent will be taken.  Household members will include all residents and guests who stayed at the household the previous night, in accordance with the definition used in the 2005-2006 National Family and Household Survey (NFHS) survey.  
2.5 Exclusion Criteria
Children aged <18 years, any participants who are unable to give blood secondary to severe illness or hemophilia, and any participants refusing participation will be excluded.  Adults with mental illnesses will be excluded.  
2.6 Target groups
The survey will be limited to adults ≥18.  Interviews will be directed at adults ≥18 to identify distinct risk factors.  

3 Methodology
3.1 Research Design 
A cross-sectional survey will be conducted using a multi-stage, stratified random sampling of the general population of Georgia from xx/xx/xxxx to yy/yy/yyyy.  The survey will be conducted to estimate the prevalence of HCV infection and risk factors for infection in the general population.   
The ideal target population for this survey is all adults residing in dwelling units in the Republic of Georgia.  Georgia comprises eleven regional areas; for safety concerns we are excluding the Abkhazia  region and a section of the Shida Kartli region (South Ossetia).  Due to these exclusions, our adjusted target population is the resident adults who reside in dwelling units in the regions of Georgia enumerated in the sampling frame.
3.2 Sample Size and Power 
The hepatitis C seroprevalence survey is designed to provide an estimate of the national prevalence of HCV infection.  The minimum required sample size is based on the expected prevalence of anti-HCV in this population and the desired precision in prevalence estimates with 95% confidence interval.  The minimum required sample size was calculated using the standard formula shown below.  
Minimum required sample size = DE  x  Z21-α/2 x p x (1-p)
						 d2
DE = design effect. A conservative design effect of 2 is used to account for an expected increase in variance due to clustering.  Other studies using similar methodology have found similar design effects.
1-α/2 = desired confidence level of the estimate. A 95% confidence level was chosen, corresponding to Z1-α/2  = 1.96.

p= expected prevalence. It was decided to test the hypothesis that seroprevalence is 6.7% based on previous studies.

d = degree of precision=1.0%

The minimum sample size required is 4,801 assuming a 6.7% prevalence of anti-HCV in the survey population, 95% confidence interval ± 1.0% with design effect of 2.  Although every effort will be made to achieve high participation rates, it is expected that up to 30% of sampled persons may refuse to participate in the survey.  Thus, the final sample size of 7,000 is adjusted for non-response rate of 30%.
The population will be stratified into 16 strata – six self-representing cities (Tibilisi, Kutaisi, Batumi, Zugdidi, Telavi, Rustavi) and  ten geographic regional areas.  The sample of 7,000 surveys will be allocated over these 16 strata in a way that controls city-level estimates for the major cities.  Allocating a sample of 1000 surveys to Tibilisi provides estimates with an expected precision of ±3%; allocating a sample of 400 to the other five large cities provides estimates expected to be within ±5%.  This leaves a sample of 4,000 respondents to be allocated proportionally across the ten regions (excluding the major cities in population calculations) for regional representation.  This methodology provides strong inference for the large cities and national estimates with a single sample. Regional-level estimates will range in expected precision depending on effective sample size and allocation but are expected to range from ±5% to ±10%
3.3 Sample Selection 
Regional Sampling Plan
Sample sizes of villages and households within villages are proportionally allocated by region to reflect 5-10% precision within each of 10 regions.  A simple random sampling plan will be used to select the villages within each region.  Using a nationally maintained voter registration list, we plan to sample twenty-five housing units from each village.  The voter registration list contains identification numbers and addresses. We will be using the address, rather than the individual identified in the sample, as our secondary sampling unit. Our sampling plan for the village will be the random selection of a housing unit’s address and interviewing a random respondent residing at that address at the time of data collection. To reduce variance inflation from clustered observations and achieve the full sample of 4,000 respondents, we plan to control the design effect by selecting a larger number of villages (160) and fewer housing units (25) from each village.  
City Sampling Plan 
Sample size will vary based on the city, with 1000 respondents sampled from Tibilisi and 400 respondents sampled from each of the five major cities in Georgia (Batumi, Kutaisi, Zugdidi, Telavi, Rustavi).  The voter registration list will be used to randomly select addresses in the major cities and a respondent of appropriate age will be randomly selected from the respondents residing in the housing unit at the time of data collection.   
Individuals from randomly selected households will be invited to participate and all persons greater than eighteen years of age residing in selected households will be considered for the survey.  
IDU Subsample
To further measure Hepatitis seroprevalence in a high-risk cross-section of the population, we will consider an additional sample of the IDU population within the 6 sampled cities of Georgia.  In this case, we would allocate 200 surveys to Tbilisi and 100 each to Kutaisi, Batumi, Zugdidi, Telavi, and Rustavi.  This would decrease the number of surveys to 800 in Tbilisi, and 300 each in Kutaisi, Batumi, Zugdidi, Telavi, and Rustavi.  Using a snowball sampling approach, we will request any self-reporting IDU respondents to identify other IDUs with whom they have contact.  We will reach out to their contacts and try to work inwards three to four levels of contacts.  This subsample will be analyzed independently of the main seroprevalence sample and will give stronger prevalence estimates for this high-risk group. 
Listing of 16 Strata (Excluding  Abkhazia as well as the Northern part of Shida Kartli, namely South Ossetia)  
1 Tbilisi (capital) 
2 Kutaisi (city)
3 Batumi (city)
4 Zugdidi (city)
5 Telavi (city)
6 Rustavi (city)
7 Imereti
8 Kakheti
9 Kvemo Kartli
10 Mtskheta-Mtianeti
11 Racha-Lechkhumi and Kvemo Svaneti
12 Samegrelo-Zemo Svaneti
13 Samtskhe-Javakheti
14 Shida Kartli
15 Guria
16 Adjara

3.4 Informing regions, rayons, settlements/villages 
The National Centers for Disease Control (NCDC) will coordinate informing regions, sakrebulos, settlements/villages of the survey and the dates in which the teams will be in the field.  The NCDC will coordinate with the regional public centers (PHC).    

3.5 Survey Instrument 
The survey (field work) will take place over a period of 3 months.  Interviewers will conduct individual interviews with a structured questionnaire designed for data collection.  The questionnaire will capture some of the following salient features.  (See attachment 12.1 for more detailed Adult Questionnaire) 
1. Household information: number of household members, total earning members, household income per month, religion, number of rooms
2. Socio-demographic data: Subject’s age, gender, education, marital status, occupation
3. Medical history: related to liver disease, jaundice, chronic medical conditions such as diabetes, sexually transmitted infections, viral hepatitis, vaccinations, hospitalizations
4. Lifestyle information: eating habits, alcohol intake, smoking, drugs, tobacco, sharing of needles/syringes/cotton swabs
5. Risk factors: surgery, blood transfusion, blood donation, dental procedure, tattooing, body piercing, shaving, razor exposure, injections, syringes, dialysis, organ transplantation, animal bites, thalessemia, bleeding disorders, illicit injecton drug use, sharing of injection equipment, incarceration, number  of sexual partners 
6. Obstetric history 
7. Details about results of laboratory investigation
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Local informants will be used to refine the questions to ensure questions are understood at a level of primary education.  The survey instrument will be translated into the local language. A survey validation will be conducted prior to implementation of the final survey by piloting of the survey and evaluation of test-retest reliability.  Piloting of informed consent forms will also occur.  Evaluation of time required for survey instruments to be performed will be evaluated.  This may be done in concert with the Field Pre-test.  
3.5b Non-Response Forms 
Interview non-response will be completed for those who refuse to participate.  These will be linked to unique interviewer ID.  This will contain basic demographic information.  (See Attachment 12.2)   
3.6 Methods for collecting blood and testing
The NCDC department of epidemiology or national/regional laboratory will provide trained nurse phlebotomists who will be responsible for venous blood collection and labeling.  The calibrated centrifuge and required supplies will be provided by the central or regional laboratories.  Required supplies and equipment will be provided by the NCDC National Laboratory.  
3.6a Venous Blood Testing 
Each adult will provide informed consent for the blood draw and interview.  A unique identifier linking the questionnaire to serum samples will be employed and attached to the questionnaire and the test tubes at the time of the specimen collection.   Approximately 10ml of venous blood will be taken in labeled serum separator tubes.  Serum samples obtained will be tested for markers of HCV and HBV, including genotype characterization of viral isolates.  Blood typing will be performed.  Additional specimens will be stored and tests for other viruses may be conducted in the future.  Phlebotomists or nurses will be trained on infection control practices and how to perform safe venipuncture.  All medical waste and blood drawing supplies will be appropriately disposed of in biohazard bags and sharps boxes, respectively (See Appendix 11.4).  
After each sample is collected it will be labeled and placed on a test tube stand.  Samples will be required to stand for a minimum of 30-45 minutes.  Following centrifugation and aliquoting (1ml aliquots) into labeled cryovials, the samples will then be stored in dry ice (less preferable, frozen gel packs).  At the end of the day, the rack of samples will be transported to the central or regional laboratory for storage at -70C.
3.6b Labeling
All specimens will be labeled with a unique barcode identification number.  The barcode labels will be pre-printed (delineating Region-District-Urban/Rural-Cluster-Household-Subject).  Labels will be affixed to the serum separator tubes and questionnaires during sample collection.  In addition, labels will be affixed to all cryovials after aliquoting.    
3.7 Processing, Storage, and transport of blood specimens
Serum specimens must be stored frozen and transported/shipped frozen in specimen carriers to the laboratory facility.  The field staff will carry dry ice (less preferable, gel packs) to and from the field areas.  At the end of each day, the labeled cryovials from the field site will be transported on dry ice (less preferable, frozen ice packs) to the NCDC regional labs or NCDC National Laboratory where they will be stored at -70C (or at least -20C).  Samples will then be tested at the NCDC National Laboratory in Tbilisi. The provincial health staff will be responsible for supervising the storage of the specimens at the correct temperatures
Care will be taken with the dry ice or gel packs before shipping to central laboratory to ensure temperature maintenance.  The logistics service provider will be responsible for supervising the storage and cataloguing of the specimens at the correct temperatures during the transportation process. The central laboratory project management team will provide training to the logistics service providers and the phlebotomist will coordinate with the logistics service provider to ensure that the shipment is picked up at the right time and transported in defined conditions.
The transport bill number, number of boxes, condition of vials, time of receipt of samples in the lab will be noted on receipt of shipments at the NCDC Regional laboratories and NCDC National laboratory. The person will use a checklist as follows and document:
· Time shipment delivered
· Number of boxes in the shipment
· Number of specimens in each box
· Ensuring samples frozen /recording temperatures
· Damaged or broken specimens
QA & QC Control (Internal) in specimen processing will be as per established policies and SOPs of central laboratory.
3.8 Laboratory Testing
3.8a Algorithm for HCV Testing (See Appendix 11.1 and 11.3 for details on algorithms and laboratory test kit details):
1. All samples will be tested for Anti-HCV 
a. If anti-HCV reactive: Follow up with HCV RNA 
b. If HCV RNA is positive, HCV Genotype test will be done
The Hepatitis C serologic testing algorithm that will be used for this study is based on the US CDC recommendations for testing and screening [21].  
3.8b Algorithm for HBV Testing (See Appendix 11.2 and 11.3 for more details on algorithms and laboratory test kit details)   
1. All samples will be tested for total anti-HBc
2. HBsAg will be performed on positive total anti-HBc samples     
3. HBV DNA will be performed on positive HBsAg samples 
4. HBV Genotyping will be performed on positive HBV DNA samples 
The Hepatitis B serologic testing algorithm that will be sued for this study is similar to the one used in the United States in their National Health and Nutrition Examination Survey (NHANES) conducted by the US Centers for Disease Control (CDC) in 1988–1994 and then again in 1999–2006 (Wasley 2010, Coleman 1998). Enzyme Linked Immuno-Assay (ELISA) kits will be used for all blood tests. All samples will first be tested for Anti-HBc.  For those samples that are positive, HBsAg tests will be conducted.  

3.8c Laboratory Analysis

The blood specimens will be processed and analyzed as per the HCV and HBV algorithms.  The test results will be recorded, entered into the computer database, analyzed and interpreted.  Test reports will be sent to participants in a printed format by post/courier and they will be asked to consult pre-identified people.  The residual sera will be stored at -80°C in the NCDC National Laboratory and may be used to test for markers for other viruses.  

4 Data collection
4.1 Data collection team 
There will be a total of 5 teams.  Each team will be comprised of 4 epidemiologists/interviewers, 4nurse phlebotomists, and one driver.  A NCDC supervisor will oversee each team.  The teams will be recruited based on their experience in household surveys, willingness and commitment to work away from home, inter-personal skills, fluency in local language, and ability to understand the survey procedures and adhere to survey ethics.  The NCDC supervisor will provide oversight and quality control for each team as well as follow up on surveys.   There will also be two field coordinators for the entire data collection team.    
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The survey teams will participate in a training program covering various aspects of the survey.  The training will be conducted at the National Centers for Disease Control.  It will be led by the Principal investigator and Co-investigators.  The training will involve classroom lectures, role-plays and practice interviews in the field.  The entire team will be trained on survey procedures.  The epidemiologists/interviewers will be responsible for conducting face-to-face interviews and will be trained on administering the questionnaires.  The nurse phlebotomists will be trained on collection and processing of the samples before transportation to the central laboratory.  Supervisors will be trained on oversight and quality control.  The work plans for the survey team will be discussed in detail during training when study clusters have been selected.
4.2 Informed Consent 
A voluntary written informed consent will be obtained from each participant on an approved informed consent form (ICF).  Written consent must be documented by the subject's dated signature on the Consent Form along with the dated signature of the person conducting the consent discussion.  A copy of the ICF will be given to the subject before participating in the survey.  Informed consent will be taken prior to any survey procedure and will be conveyed in a language understood by the subject.  Informed consent (as well as surveys forms) will be translated into Georgian.
If the subject is illiterate, a witness should be present during the entire informed consent reading and discussion.  Afterward, the subject shall sign and date the informed consent.  The witness should also sign and date the informed consent along with the individual who read and discussed the informed consent (i.e., survey staff personnel). 
The informed consent will cover specific points on 
· Purpose of the survey
· Volume of blood withdrawn
· Laboratory tests to be carried out
· Consent to store blood specimens 
· Safeguards taken to protect individual’s privacy and confidentiality
· Methodology for informing positive tests results to subjects and counseling
· Risks, minimal, of phlebotomy 

Pretest counseling and educational brochures on HCV transmission and prevention will be given prior to venipuncture and interviews.   
4.3 Subject participation
All participants who provide blood samples will be informed of their blood group and all reports will be dispatched to participants irrespective of HCV positivity status.  All participants will be informed of their HCV status and those who are chronically infected with hepatitis C will be provided with appropriate counseling and opportunity for referral to care.  A brochure will be supplied with information on HCV infection.  
4.4 Piloting of Survey  
A field pretest will be conducted prior to the final serosurvey to answer questions related to planning and logistics including:
· Availability of required number of individuals in a cluster
· Time required to complete clusters including collection of blood sample
· Processing of blood samples at the field level and transportation of the samples to central laboratory
· Ability to find housing units based on data collected
· Pretesting of data entry and edit checks 
· Piloting of the Adult Questionnaires

5 Ethical Considerations
5.1 IRB Approval 
The protocol will undergo approval from the Institutional review board at the NCDC as well as from the Research Review Committee and Ethical review committee of the US CDC.  IRB may be waived secondary to the categorization of the study as a public health program.    
5.2 Subject Participation and Confidentiality 
Participation in the survey is strictly voluntary.  A high level of confidentiality will be strictly adhered to during this survey.  Testing for HCV and HBV and storage of specimens obtained for future testing will be voluntary and anonymous to any staff performing testing procedures.  Personal identifiers will be de-linked from biological samples and questionnaires but associated with unique record numbers in a separate encrypted database in order to allow for feedback of test results to persons. 
5.3 Reporting of results to participants  
Study participants will be notified of their test results by telephone and by mail.  First, participants will be called with their test results.  Study investigators will attempt to contact all participants up to three times in order to make sure they are aware of their test results.  Results will also be mailed by form letter to the address they provide at the outset of the interview.  Results will be made available to participants within 3-6 months of the interview date.  
5.4 Linkage to care/treatment  
Persons found to have HCV or HBV infection will receive post-test counseling.  Providing feedback of test results will facilitate improved linkages to care for newly-diagnosed infections.  In addition, they will be offered referral to a nearby community health clinic.  

6 Safety and Monitoring  
6.1 Definition of Adverse Event
An adverse event can be any unfavorable and unintended sign (including an abnormal laboratory finding, for example), symptom, or disease temporally associated with the performance of a protocol-specified procedure, whether or not considered related to the procedure itself. 
Normal physiologic changes that do not vary significantly in frequency or severity from expected levels are not to be considered adverse events. An example of this may include the onset of menses or menopause occurring during a physiologically appropriate time.
Anticipated adverse events may be related to the venous blood draw. These include discomfort, bleeding, swelling, hematoma, or infection at the site and fainting during or following the blood draw. The interviewee will be provided contact information of the study staff in the event of any concerns or adverse events following the blood draw.  A nurse equipped with a basic first aid kit will be included as a member of each interview team and present for every interview, thus ensuring optimal safety oversight. 
[bookmark: _Toc310426275][bookmark: _Toc327353045]6.2   Definition of Serious Adverse Event
"Serious Adverse Event" (SAE) means an adverse event which is fatal or life threatening, results in persistent or significant disability/incapacity, requires inpatient hospitalization, prolongation of existing inpatient hospitalization, or is a congenital anomaly/birth defect, cancer, the result of an overdose or is another important medical event.  The only procedure being performed is an acquisition of a venous blood sample, which does not carry any risk of serious adverse events.
[bookmark: _Toc327353046][bookmark: _Toc310426278]6.3   Serious Adverse Event Reporting
This is a non-interventional database survey.  No reporting of individual cases to regulatory agencies is planned. There are no serious adverse events anticipated and thus reporting will not be necessary.  If a serious adverse event occurs, information regarding the nature of the event and the time in which it happened will be reported to the Sponsor Contact within 24 hours.  

7 Statistical Considerations and Analysis Plan 
7.1 Statistical methods
Descriptive statistics of variables of the sampled population will be computed.  For continuous variables, survey design–corrected t-tests will be performed.  For categorical variables, two-way tabulations calculating Pearson chi-square statistic, corrected for complex survey design or clustered data will be used. Percentage with 95% confidence interval (CI) will be used to describe the prevalence. 
Bivariate analysis will identify measures of association between presumed risk factors and HCV seropositivity.  After consideration for co-linearity and interaction, multiple logistic regression models will be utilized to examine the association between independent variables and HCV seropositivity while controlling for the effects of other covariates.  Statistically significant p values will be considered at p<0.05.  
7.2 Objectives 
The primary objective of this serosurvey is to estimate the prevalence of HCV infection in the Republic of Georgia.  Secondary objectives include identification of risk factors for the HCV infection in Georgia, assessing the prevalence of HBV infection in Georgia, and storing of specimens for future assessment of the prevalence of other viruses. 
Covariates included in the survey are those determined to be confounders or risk factors and will be used for descriptive analysis.  A partial list of potential confounders and risk factors is listed below.
1. Socio-Demographic profile:
· Region 
· Age
· Gender 
· Marital status 
· Occupation 
· Family size
· Education 
· Household income per month 
· Religion
2. Past and present medical history or symptoms:
· History of liver disease or jaundice 
3. Potential risk factors:
· History of therapeutic injections and number of injections/year
· History of ever or current illicit or recreational injection drugs, including number of years, types of practices, number of injection, sharing of injection equipment, drugs used
· Family member with of hepatitis (based on blood test results)
· History of any surgery
· History of invasive medical procedures
· History of medical infusions  
· History of organ transplantation 
· History of kidney dialysis
· History of blood donation 
· History of blood transfusion
· History of intravenous drug use
· History of tattooing
· History of dental procedure
· Previously diagnosed with any sexual transmitted infection
· Contact with blood and needle 

7.3 Bias
Participation bias is a potential with household members being difficult to reach during working hours.  This may not be represented in final HCV prevalence estimates.  Therefore, efforts will be taken to reach household members into the evening hours and weekends to minimize bias.  Previous surveys have been successful in minimizing participation bias by explaining the importance of the survey to community leaders and using their standing in the community to build awareness of the survey before it is conducted.
Recall bias is a potential with recollection of medical, family, social, and risk factors from the past.  Recall bias may occur for parents in regards to childhood surveys.  In addition social desirability bias may occur with potential stigmatization for PWID leading to underreporting of IDU.    
A key focus of prior trainings of interviewers will be on the importance of asking questions in a non-leading manner and useful ways of assisting participants in accurate recollection of events.  During training, staff will be instructed on consistent ways of asking questions to minimize variations in recollection of information between participants and a standard script will be available for asking questions.  Observer or interviewer bias is also possible if the knowledge of the hypothesis, the disease status, or the exposure status (including the intervention received) influences data recording (observer expectation bias).  The means by which interviewers can introduce error into a questionnaire include administering the interview or helping the respondents in different ways (even with gestures), putting emphases in different questions, and so on.  Thorough training prior to interviews will emphasize means of maintaining consistence in ways questions are asked to minimize this bias.
Alternatively, we will consider obtaining personal digital assistants (PDAs) which will allow each survey to be reported via self-report.  In this case, participants will be given PDAs, which will have all questions pre-loaded onto computer software.  Participants will be instructed on the use of the PDAs and allowed to answer each question in privacy without interaction with the interviewer.  At the end of the survey, the PDAs will be given back to the interviewers.  This will eliminate interviewer bias.        
7.4 Limitations 
In cluster sampling, standard errors for estimates obtained are typically higher than those of other sampling methods based on the same sample size.  Listing units within the same cluster tend to be homogeneous with respect to many characteristics.  Therefore, there is a high positive correlation between attributes within the respondents in the same cluster.  For this reason a design effect of 2 is being utilized.

8 Administration 
[bookmark: _Toc327353056][bookmark: _Toc327353057]8.1   Confidentiality of Data
The investigator(s) affirms that information will be maintained in confidence, and such information will be divulged to the Institutional Review Board, Ethics Review Committee, or expert committee affiliated institution and employees, only under an appropriate understanding of confidentiality with such board or committee, affiliated institution and employees.  Data generated by this survey will be considered confidential by the investigator, except to the extent that it is included in a publication as provided in the Publications section of this protocol.
The investigator(s) agrees that IRB, or Regulatory Agency representatives may consult and/or copy survey documents in order to verify worksheet/case report form data.  By signing the consent form, the subject agrees to this process.  If survey documents will be photocopied during the process of verifying worksheet, the subject will be identified by unique code only; full names/initials will be masked prior to transmission of information.
The investigator(s) agrees to treat all subject data used and disclosed in connection with this survey in accordance with all applicable privacy laws, rules and regulations.
[bookmark: _Toc327353064][bookmark: _Toc315345406]8.2   Study reporting and publications
[bookmark: _Toc284529237][bookmark: _Toc284529489][bookmark: _Toc284529582][bookmark: _Toc284530730][bookmark: _Toc290296026][bookmark: _Toc292959814][bookmark: _Toc292960296][bookmark: _Toc292979126][bookmark: _Toc292983798][bookmark: _Toc293395051][bookmark: _Toc293395748][bookmark: _Toc293397882][bookmark: _Toc293416056][bookmark: _Toc293416549][bookmark: _Toc293588400][bookmark: _Toc293588445][bookmark: _Toc293588490][bookmark: _Toc293590469][bookmark: _Toc293645703][bookmark: _Toc293648724][bookmark: _Toc299981872][bookmark: _Toc299981916][bookmark: _Toc299982808][bookmark: _Toc300066568][bookmark: _Toc300066885][bookmark: _Toc301193403][bookmark: _Toc302659685][bookmark: _Toc302719091][bookmark: _Toc302719262][bookmark: _Toc302762541][bookmark: _Toc303254712][bookmark: _Toc303254938][bookmark: _Toc315272236][bookmark: _Toc315274274][bookmark: _Toc315345407]The information derived in this study will be of interest to the scientific and public health community.  There is the potential for presentations at conferences and manuscripts for peer-reviewed publications. 

9 Implementation Plan
9.1 Preparation before the survey
Preparation before the survey will include finalization of the protocol.  Piloting of the survey and field pre-test will be done prior to the selection of the survey teams.  Survey team selection will be performed by the primary and co-investigators.  Training of the survey teams will be done prior to the start of the serosurvey.  Procurement of all laboratory supplies and assays will be completed in advance.         
Survey team
In order to assure high data quality, the interviewers/epidemiologists, nurse phlebotomists, and supervisors will be selected from experienced staff who have been involved in other health related surveys that include obtaining blood for testing.  Some local study staff will be recruited from their regions.   
Training of survey team
Training courses will be conducted in Tbilisi for the NCDC staff to orient the team on the project.
The content of trainings will focus on:
· Overview of the Hepatitis C serosurvey
· SOPs related to informed consent, random sampling and random house selection, data collection, coding system 
· Adult questionnaires
· Infection control and proper venipuncture technique
· Laboratory specimen processing
· Proper sharps/biohazard disposal
· Roles of supervisors, interviewers/epidemiologists, nurses/phlebotomists
· How to inform individuals of their HCV status 

Testing sample procurement and organization
Preparation of other materials: Each package of basic materials for one cluster will include: disposable gloves, single-use disposable venipuncture needles, 5mL vacutainer tubes, alcohol pads, safety boxes, biohazard bags, markers, consent and questionnaires, tracking sheets.  The package will be labeled with the name of cluster and the code of the cluster.  
9.2 Roles and Responsibilities of Stakeholders 
a. Republic of Georgia NCDC
· Overall coordination for implementation of the study
· Facilitate the necessary administrative approval and clearances from the Ministry of Health 
· Endorsement of the project and coordination with the selected regions, districts, cities
· Recruit and train field teams 
· Arrange orientation/training of field teams and pre-test of the survey tool 
· Provide input on the logistics and feasibility of reaching and completing survey sites within proposed time period
· Support securing community consent for project implementation
· Ensure individuals who test positive are informed in a confidential, non-stigmatizing way about the results of testing
· Make available both a raw and a cleaned dataset after survey completion.
· Organize feedback meeting(s)
· Develop budget and timeline
· Submit final technical report in soft and hard copies, with recommendations to improve program implementation 

b. CDC 
· Technical support for the development of the survey protocol and tool, site selection, field pre-testing and training of personnel 
· Support the data analysis and the review draft technical reports before finalization
· Drafting manuscripts and reports

c. CDC Laboratory and Emory University Laboratory 
· Perform laboratory tests for the study
· Upload results in database in a timely manner
· Provide feedback to PI in case specimens results may be compromised when evidence of improper cold chain during specimen transport is found upon receipt of specimens at the laboratory
· Coordinate with PHO to ensure that specimens are properly stored, labelled and shipped to RITM in a timely manner for laboratory testing
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11 Appendices 
11.1 Algorithm for HCV Testing 

[image: ]

11.2 Algorithm for HBV Testing 
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11.3 Laboratory Test Kit Details 
	Name of tests
	Marker
	Assay
	Method
	Sample type
	Test kit
	Manufacturer

	HCV

	Anti HCV
	Anti HCV
	Qualitative
	Chemiluminescence
	Serum
	VITROS Anti-HCV Assay
	Ortho-Clinical

	HCV RNA
	RNA
	Quantitative
	Real time PCR
	Serum
	COBAS TaqMan HCV Test v2.0
	Roche

	HBV 

	HBsAg
	HBsAg
	Qualitative 
	Chemiluminescence
	Serum
	VITROS HBsAg Assay
	Ortho-Clinical

	Anti-HBc
	Anti HBV
	Qualitative
	Chemiluminescence
	Serum
	VITROS Anti-HBV Assay
	Ortho-Clinical

	HBV DNA PCR
	DNA
	Quantitative
	Real time PCR
	Serum
	COBAS TaqMan HBV Test v2.0
	Roche












Appendix 11.4
Blood Collection Protocol 
1. Sample of blood will be collected from the cubital vein most commonly or dorsal vein of the hand occasionally using the following process:
a. The skin over the puncture site will be cleaned with a spirit swab in a circular motion moving from the centre to periphery and allowed to dry. Care will be taken not to touch the area again once it has been disinfected with spirit.
b. A tourniquet will be tied two inches above the ante-cubital fossa. The tourniquet will be applied for not more than a minute as it causes hemoconcentration and can increase values of protein- based analytes.
c. The vein will be punctured with the beveled edge of the needle and the blood will flow immediately once the needle is in the vein. (Flash back needles will be used to visualize the flow of blood in needle hub). The tourniquet will be released immediately after the blood flow commences. Blood will get collected till the vacuum is exhausted.
d. When collection is completed with the spirit swab over the puncture site, the needle will be withdrawn, and firm pressure is applied over puncture site, for a few minutes till the bleeding is stopped.  A band-aid will be applied.  

12 Attachments  
12.1 Adult Questionnaire 








 12.2 Non-Response Form 
Interviewer ID_________________________________________________________________________
Region_______________________________________________________________________________
District_______________________________________________________________________________
Village/Settlement______________________________________________________________________
Age__________________________________________________________________________________
Sex__________________________________________________________________________________
















12.3 Informed Consent Form 
CONSENT FORM
For persons ≥18 years of age 
	Survey Name:
	A population-based survey for prevalence of Hepatitis C virus in Georgia  

	
	

	Survey Sponsor:
	Republic of Georgia Ministry of Health 

	Survey Doctor:
	Dr. Paata Imnadze
Director of Science 
Georgia National Center for Disease Control and Public Health  
9 M. Asatiani Street
Tbilisi, Georgia 0177
E-mail: pimnadze@yahoo.com
Tel : xxx




You are being invited to take part in a voluntary survey. This consent form has information to help you decide if you want to participate. Please take the time to read this form carefully and ask the survey doctor or staff any questions that you may have. You should not sign this form until you understand all of the information presented in the following pages and until all of your questions about this survey have been answered to your satisfaction.
You have been selected at random from your community to participate in this survey, which will help develop better health services for the people in Georgia.

About This Survey
You are being asked to voluntarily participate in a survey to help us assess how common hepatitis C virus infection is in your country.  Hepatitis C virus infection is a common cause of chronic liver disease and is spread by direct blood-to-blood contact through such activities as unsafe injections. This survey will provide important information on rates of hepatitis C virus infection in your state, risk factors associated with having this infection, which also have an impact on the health and safety of the Georgian population. 



Procedure
This survey will take about 30 minutes of your time. First we will ask you a set of questions intended to describe your living situation, any risk factors you may have for hepatitis C, and relevant medical history.  Then, we would like to take a sample of your blood that is equivalent to two teaspoons of blood, from your vein using a small needle.  This blood will be tested for evidence of hepatitis C and hepatitis B infection.  
The results of blood testing will only be shared with you at the end of the survey. Your blood sample will be tested at a private laboratory and the laboratory will not have access to your name or personal-identifying information.  Your participation will greatly assist all Georgian people and will benefit you as you will know if you have hepatitis C or hepatitis B infection. At the end of the survey, we will give you an informational sheet with a telephone number you can call if you have any questions.  Test results will be within 3-6 months and if positive, we will provide you appropriate counseling and recommendations for next steps in your medical care.  As an incentive, we will inform you of your blood type.    
Any information you give will be kept strictly confidential and used only for the purposes of this study.  Any information that identifies you will not be disclosed in any reports or publications that result from this study. You are going to be assigned a number to assure confidentiality.
There will be no charge to you for being in the survey and having the blood test. Your participation in the survey is completely voluntary and optional. Being in the survey or choosing not to be in the survey will not affect the medical care or services your family receives from the Georgia Ministry of Health. 
Blood will also be stored for future testing of other viruses if funds become available in the future.  We do not know if these will be tested and all personal identifiers will be removed. You will not receive the results of these tests.     
If you do not want to participate, there will be no penalty. The alternative to enrolling in the study is to not enroll and not answer any questions.  Not enrolling will not affect the care you receive. You may withdraw from this study at any time, and doing so will in no way affect your access to health care services or medications.  If you have any questions about the protocol, you may contact Dr. Paata Imnadze at   If you have questions about your rights as a study participant, you can contact <POINT OF CONTACT>

By signing below, you acknowledge that you have had enough time to consider the decision to participate in this study and have received satisfactory answers to your questions.  You also acknowledge that you have read the above form or had it read to you by one of the doctors or staff conducting the study and have been given a copy of this consent form.  



___________________________________________              ____________________________________  
Signature of participant 					          Date (DD/MM/YY)

__________________________________________________              ____________ ________________
Printed name of participant					            Date (DD/MM/YY)

I certify that this form was explained to the person above and that any questions about this study were answered.

________________________                 _____________________	____________________               
Printed name of witness	              Signature of Witness		                          Date (DD/MM/YY)

________________________                   			_______________________
Signature of Investigator		                                Date (DD/MM/YY)













12.4 Letter to Persons Infected with Hepatitis C Virus Infection
Date:	____/____/____

TO: [Parent of] _________			

FROM:	____________________

You had a blood test as part of project about hepatitis in Georgia. The blood test results are reported below:

Hepatitis C antibody: Positive
Hepatitis C PCR: Positive 
Hepatitis C genotype: ___________
          

These results show that you have evidence of hepatitis C infection. It is possible for you to infect others in your house by sharing items in the household or elsewhere such as needles or razors that can transmit your blood into other people.  You should not donate blood for transfusion.  
You should see your primary doctor as soon as possible, so that you can be further counseled on how to prevent the spread of this infection and opportunities that might be available to treat it.  
If you have any questions, please call Dr. Paata Imnadze at telephone: during 8am-4pm Monday through Friday. 


12.5 Letter to Persons with No Evidence of Hepatitis C Virus Infection
Date:	____/____/____

TO: [Parent of] _________			

FROM:	____________________
		
You had a blood test as part of project about hepatitis in Georgia. The blood test results are reported below:

Hepatitis C antibody: Negative         
                
These results show that you do not have evidence of any hepatitis C infection.  As we mentioned during our visit, it is always good practice to avoid sharing items in the household or elsewhere such as needles or razors that can transmit your blood into other people 
        
If you have any questions, please call Dr. Paata Imnadze at telephone: during 8am-4pm Monday through Friday.






12.6 Letter to Persons Infected with Hepatitis B Virus Infection
 
Date:	____/____/____

TO: [Parent of] _________			
          
 FROM:	____________________
		
You had a blood test as part of project about hepatitis in Georgia. The blood test results are reported below:

Hepatitis B core antibody: Positive
Hepatitis B surface antigen: Positive
Hepatitis B DNA PCR: Positive with viral load _______ copies/ml 
Hepatitis B genotype: 
                         
These results show that you have evidence of hepatitis B infection. It is possible for you to infect others in your house by sharing items in the household such as needles or razors that can transmit your blood into other people.  It is also possible for you to infect others in your house through unprotected sexual intercourse.   
        
You should see your primary doctor as soon as possible, so that you can be further counseled on how to prevent the spread of this infection and opportunities that might be available to treat it.  
    
If you have any questions, please call Dr. Paata Imnadze at telephone: during 8am-4pm Monday through Friday.


12.7 Letter to Persons with isolated Hepatitis B Core Antibody Positive 
 
Date:	____/____/____
          
TO: [Parent of] _________			
          
 FROM:	____________________
		
You had a blood test as part of project about hepatitis in Georgia. The blood test results are reported below:

Hepatitis B core antibody: Positive

Hepatitis B surface antigen: Negative
                
                
These results suggest you may or may not have hepatitis B virus infection.  You need further tests by your doctor over time to better determine whether you have the infection. In the meantime, it may be possible for you to infect others in your house by sharing items in the household such as needles or razors that can transmit your blood into other people.  It also may be possible for you to infect others through unprotected sexual intercourse.   
        
You should see your primary doctor as soon as possible, so that you can be further counseled on how to prevent the spread of this infection and what tests you should receive in the future.  
    
If you have any questions, please call Dr. Paata Imnadze at telephone:  during 8am-4pm Monday through Friday.


12.8 Letter to Persons with No Evidence of Hepatitis B Virus Infection
 
Date:	____/____/____
          
TO: [Parent of] _________			
          
 FROM:	____________________
		

You had a blood test as part of project about hepatitis in Georgia. The blood test results are reported below:

	Hepatitis B core antibody: Negative         
                
These results did not show that you had any hepatitis B infection.  As we mentioned during our visit, it is always good practice to avoid sharing items in the household or elsewhere such as needles or razors that can transmit your blood into other people. 
        
If you have any questions, please call Dr. Paata Imnadze at telephone: during 8am-4pm Monday through Friday.




12.9 HCV Brochures (General Information and Living with HCV)
http://www.cdc.gov/hepatitis/HCV/PatientEduHCV.htm



















12.10 Country Map 
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