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1. Type of Proposal:
[bookmark: Check8][bookmark: Check9]|_| Treatment data proposal 			|_| Serosurvey proposal 
[bookmark: _GoBack]|_| Laboratory proposal				|X| Special Studies proposal / Other              |_| Revision to existing proposal

2. Title of project:
Simplified Diagnostics and Monitoring of Hepatitis C Infected Patients in Rural Primary Care Settings Using Newly Approved Pan-Genotypic Antiviral Therapy—A Pilot study in the Country of Georgia

3. Data to be used:
[bookmark: Check3][bookmark: Check7]|_|	STOP-C		|_|  Elimination-C	|_|  Serosurvey					
[bookmark: Check5]|_|	Surveillance	|X| Other						
Specify subset (if applicable):	
All adult patients eligible for HCV treatment.	

4. Date of proposal (and revision date, if applicable):
October 14, 2016 (original)

5. Anticipated product:
Manuscript/Abstract

6. Target Journal:
The Lancet

7. Proposing author:
Principle investigator (PI)—Muazzam Nasrullah
	
8. Proposed writing group:
-Muazzam Nasrullah, Lia Gvinjila, Tengiz Tsertsvadze, Giorgi Kamkamidze, Maia Butsashvili, Amiran Gamkrelidze, Valeri Kvaratskhelia, Representative of Mrcheveli, Representative of Hepa Clinic, Juliette Morgan, Francisco Averhoff, Other Subject Matter Expert, Other contributors (may include members from the scientific committee)

9. Supervisor/s:
Muazzam Nasrullah

10. Rationale for project:
SOF/VEL is the first ever HCV pan-genotypic drug that can be used in the treatment of chronic HCV infection. A high potency, well-tolerated short course of SOF/VEL regimen has a potential to remarkably simplify the diagnostics and monitoring procedures of HCV treatment that in turn may result in cost-savings and better treatment outcomes. In addition, because of easy-to-administer daily single oral dose and lesser side-effects, SOF/VEL can potentially be used by primary care physicians with referral to specialized care only those with moderate to severe liver fibrosis.  However, to date, there is no data that compare effectiveness and safety of simplified diagnostics and monitoring procedures in primary care settings with standard diagnostics and monitoring procedures in specialized HCV treatment centers among HCV infected persons receiving SOF/VEL treatment in Georgia and other resource-limited settings.    

 11. Research question(s) to be answered (Objectives):

[bookmark: _Toc461394810]Primary objective

1. Compare effectiveness and safety of simplified diagnostics and monitoring procedures in rural primary care settings with standard diagnostics and monitoring procedures in specialized HCV treatment centers among HCV infected persons receiving co-formulated sofosbuvir and velpatasvir (SOF/VEL) treatment in Georgia

[bookmark: _Toc461394811]Secondary objectives

1. To estimate the cost-effectiveness using SOF/VEL of simplified diagnostics and monitoring in rural primary care settings, if any compared with  standard  diagnostics and monitoring procedures in specialized HCV treatment centers among HCV infected persons in Georgia 

2. To evaluate the impact of SOF/VEL on treatment outcome of HCV recombinant strain, 2k/1b among HCV infected individuals in Georgia

12. Variables to be analyzed: 

Data on demographics, household-income, health insurance?, HCV risk factors such as using IV drug abuse, incarceration, hemodialysis, blood transfusion will be collected. Data on diagnostics and monitoring of HCV treatment will also be collected. Genomic sequence data will also be collected. Treatment outcome data such as sustained virologic response (SVR), relapse, lost to follow-up, discontinuation due to medical reasons, adverse events including mortality data will be part of the data collection. Further, information on cost of each test used will be collected to calculate the overall cost savings, if any. 
[bookmark: _Toc461394838]
Outcomes
1. Survival
2. SVR 12
3. Adverse events
4. Adherence
5. Cost savings

13. Analysis plan: 

[bookmark: _Toc461394840]Data entry
Data will be entered by physicians in the electronic database, and will be checked for accuracy and consistency by the research study data officer who will finally compile the dataset. 
[bookmark: _Toc64635556][bookmark: _Toc64636134][bookmark: _Toc64644606][bookmark: _Toc64645571][bookmark: _Toc68485826][bookmark: _Toc461394841]
Statistical analysis
We will run the descriptive statistics of those individuals who will complete the treatment course, those who were lost to follow-up, discontinued treatment due to medical reasons, including adverse events and mortality, and will compare the two groups for these characteristics i.e. individuals receiving simplified vs. standard diagnostics and monitoring procedures using Chi-square. Associations between predictors and outcomes will be assessed by calculating adjusted odds ratios (AORs) using logistic regression models after controlling for variables that will be significant at p-value <0.05. 

14. Sample size calculation (if applicable):
Approximately 250 participants from each primary care facility (250 × 4 = 1000) and 500 participants from the specialized HCV treatment center will be enrolled and treated. (Still to be vetted by statistician)

15. Power calculation (if applicable):
Statistician will be consulted

16. Table shells:
NA

17. Additional description:
See additional details below.

18. Proposed timeline:
Abstract for EASL meeting – October 25, 2018
First draft of manuscript – spring/summer 2019

19. Resources:
-Clinicians
-Data management and analysis supported by Scientific Committee staffing
-PI and co-authors responsible drafting the manuscript
20. Funding (proposed, if any):
-Yes (still to be determined)




[bookmark: _Toc461394821]BRIEF BACKGROUD
On April 28, 2015, Georgia committed to an elimination plan, embarking on a world’s first groundbreaking program that included HCV screening and provision of curative treatment donated by Gilead Sciences at no cost for infected persons in the country [1]. Persons with advanced liver disease, who are at highest risk for morbidity and mortality, were prioritized for treatment during the first year of the program [1]. A sliding-scale approach was used for HCV testing, with patients paying for their own HCV testing based on ability to pay and the local government or MoLHSA paying for the remaining balance.

On July 10, 2016 individuals with HCV infection regardless of liver staging became eligible for the HCV treatment as part of the nationwide elimination program in Georgia. Currently, over 8000 HCV infected individuals have been enrolled in the program regardless of liver staging since July, 2016, and over 3300 have started treatment. The numbers are expected to increase exponentially as more and more individuals are screened and tested for HCV throughout the country. To cater the expected increasing numbers of eligible HCV infected individuals in the program, it is also proposed by MoLHSA to train primary care physicians and allow them to treat the HCV infected individuals. Currently, only infectious-disease specialists or gastroenterologists are authorized to treat the HCV infected individuals in Georgia.  During this phase of “treatment for all” HCV infected individuals, it is expected that individuals with mild to moderate liver disease will present to physicians, as a result MoLHSA has revised its diagnostics and monitoring of HCV treatment recommendations (Table 1). 

Table 1: Revised diagnostic and monitoring schedule of HCV treatment, nationwide hepatitis C elimination program—Georgia, 2016
	Before treatment initiation

	Anti-HCV

	HCV RNA (quantitative)

	Genotyping

	CBC

	ALT, AST, Platelet =FIB-4

	FIB-4 >3.25 (screening for hepatocellular carcinoma)

	Creatinine, bilirubin, INR, Albumin

	Doctor consultation


 
	Monitoring during treatment

	Genotype 1 and 2

	ALT (3 times)

	Quantitative SVR

	Genotype 3

	Doctor consultation (four visits)

	CBC (4 times)

	ALT (4 times)

	Quantitative SVR

	



[bookmark: _Toc461394819]Introduction of co-formulated sofosbuvir and velpatasvir (SOF/VEL) as part of the nationwide elimination program in Georgia
The fixed-dose co-formulated sofosbuvir and velpatasvir (SOF/VEL) [Epclusa] tablet was approved on July 28, 2016 by the U.S. Food and Drug Administration as a first to treat all six major forms of HCV i.e. pan-genotypic [2]. SOF/VEL is drug of choice for adult patients with chronic HCV both with and without cirrhosis (advanced liver disease) [2]. However, SOF/VEL is approved for patients with moderate to severe cirrhosis (decompensated cirrhosis) in combination with the drug ribavirin [2]. Daily fixed-dose SOF/VEL for 12 weeks is a recommended regimen for treatment-naïve patients with all six major forms of HCV infection [3]. Gilead Science pharmaceutical is about to introduce SOF/VEL in Georgia as part of nationwide HCV elimination program also free of charge.

METHODS
[bookmark: _Toc461394822]Study design
This will be a non-randomized prospective intervention trial 
[bookmark: _Toc461394823]
Study setting
[bookmark: _Toc64645552][bookmark: _Toc68485808]The study will be conducted in 4 rural primary care facilities and 1 specialized HCV treatment center participating in HCV elimination program in the country of Georgia. The 4 rural primary care facilities and 1 specialized HCV treatment center participating in our study will be XX, XX, XX, XX and XX, respectively.

[bookmark: _Toc461394824]Selection of study sites
The 4 rural primary care facilities will be selected based on overall patient load per month, the population served, diagnostic capacity, and provider capacity. Every possible effort will be made to include primary care facilities from geographic diverse rural areas of the country. Similarly, the 1 specialized HCV treatment center will be selected based on the number of HCV patients treated in the center per month, the population served by the center, diagnostic capacity, and provider capacity in terms of number of trained specialized physicians approved to provide HCV treatment. 

[bookmark: _Toc461394825]Procedure of site selection
After the introduction of newly approved drug, SOF/VEL in Georgia 4 rural primary care facilities and 1 specialized treatment center will be selected based on criteria described in the above-mentioned section. In the 4 rural primary care facilities, only simplified diagnostics and monitoring procedures (see details below) will be provided to the enrolled HCV infected individuals. The specialized HCV treatment center will continue to provide the current standard diagnostics and monitoring of the HCV infected individuals (see Table 1). The detailed data including outcome data will be collected to compare effectiveness and safety of simplified diagnostics at the rural primary care facilities and monitoring procedures with standard diagnostics and monitoring procedures in specialized HCV treatment center among HCV infected persons receiving SOF/VEL treatment.

[bookmark: _Toc461394826]Selection and enrollment of participants

[bookmark: _Toc461394827]Selection of study participants
Rural primary care facilities
All eligible patients will be enrolled at the 4 rural primary care facilities, where patients will be provided with simplified diagnostics and monitoring procedures (see details below). The clinician will complete a patient form and the patient information will be recorded in an electronic database, assisted by a research study data officer ONLY for patients with mild fibrosis. However, patients with moderate to severe fibrosis will be referred to specialized HCV treatment center where he will continue to receive the standard diagnostics and monitoring. At the first visit a blood sample will be stored. Upon initiation of study enrollment, the electronic database will be de-identified using a unique study ID. 

Specialized HCV treatment center
Eligible patients will be enrolled at the specialized HCV treatment center where patients will be provided with current standard diagnostics and monitoring of the HCV infected individuals. The clinician will complete a patient form and the patient information will be recorded in an electronic database, assisted by a research study data officer. Upon initiation of study enrollment, the electronic database will be de-identified using a unique study ID. 

[bookmark: _Toc461394828]Study treatment and sample
At primary care facilities, where only HCV treatment-naive participants with mild fibrosis are enrolled, will be administered with SOF/VEL for 12 weeks regardless of their genotype status. However, at the specialized HCV facility, all patients with mild fibrosis will be treat with SOF (400mg)/VEL (100mg) for 12 weeks with chronic genotype 1, 2 or 3 HCV infection, and patients with mild to moderate fibrosis including those that will be referred from primary care facilities will be administered with SOF/VEL for 12 weeks in combination with the drug ribavirin. Approximately 250 participants from each primary care facility (250 × 4 = 1000) and 500 participants from the specialized HCV treatment center will be enrolled and treated.

[bookmark: _Toc461394829]Inclusion criteria
1. Willing and able to provide written informed consent
2. Age ≥ 18 years
3. Males and Females (what about transgender etc.?)
4. Treatment naïve
5. Anti HCV+ and HCV RNA+ at Screening
6. Participants must be of generally good health, with the exception of chronic HCV infection, as determined by the Site Investigator.

[bookmark: _Toc461394830]Exclusion criteria
1. Current or history of clinical hepatic decompensation (i.e., ascites, encephalopathy or variceal hemorrhage)
2. Active tuberculosis
3. Other clinically-significant illness or any other major medical disorder that, in the opinion of the site investigator, may interfere with participant treatment, assessment or compliance with the protocol; participants currently under evaluation for a potentially clinically-significant illness will  also excluded.
4. Active Hepatitis B infection
5. Difficulty with blood collection and/or poor venous access for the purposes of phlebotomy
6. Pregnant or nursing female 

Women of reproductive potential must have a negative urine pregnancy test at Screening and a negative urine pregnancy test at Entry prior to enrollment.

“Women of reproductive potential” are defined as women who have not been post-menopausal for at least 24 consecutive months (i.e., who have had menses within the preceding 24 months) and have not undergone surgical sterilization (i.e., hysterectomy, bilateral oophorectomy, or tubal ligation)

[bookmark: _Toc461394831]Assessments prior to starting antiviral therapy
Rural primary care facilities
[bookmark: _Toc461394832]Screening, and staging of hepatic fibrosis
Individuals with anti-HCV+ for HCV will be tested with RNA and/or core Antigen tests to confirm the infection status.  All RNA+ individuals will be evaluated via FIB-4 and AST to Platelet Ratio Index (APRI) (see definitions section—will do later) to assess the staging of hepatic fibrosis. Individuals will also be screening for anti-HBS to screen active Hepatitis B infection.

[bookmark: _Toc461394833]Laboratory tests 
The following laboratory tests will be performed within 12 weeks prior to starting antiviral therapy
· Complete blood count (CBC); international normalized ratio (INR)
· Hepatic function panel (albumin, total and direct bilirubin, alanine aminotransferase, aspartate aminotransferase, and alkaline phosphatase levels)
· Calculated glomerular filtration rate (GFR)

[bookmark: _Toc461394834]Monitoring during antiviral therapy

Following will be performed during the SOF/VEL treatment regimen.
· Nurse will call each week to the patients until end of treatment i.e. 12 weeks. The purpose of the call will be to ensure medication adherence and to monitor for adverse events and potential drug-drug interactions (for those who are on treatment for other diseases like hypertension etc.) with SOF/VEL.
· Every 4th week until week 12 participant will come to the clinic, where he will be evaluated and given a bottle containing SOF/VEL by a nurse.
· At week 11 following completion of therapy nurse will call to remind patient of their HCV viral load test to be performed at week 12 following completion of therapy.
· Quantitative HCV viral load testing and/or core Antigen will be performed after 12 weeks following completion of therapy. 
· Patients who will not complete their quantitative HCV viral load testing and/or core Antigen 12-24 weeks following completion of therapy will be counted as loss to follow-up.




Week 1
Week 12
Week 24
Week 36
4
8
Patient visit
Patient visit
Patient visit (treatment ends)
Patient visit (SVR)
Nurse call
Nurse call

Nurse call

Nurse call

Loss to follow-up
Patient visit


[bookmark: _Toc461394835]Scheme for antiviral treatment or referral to specialized HCV treatment center for HCV infected individuals 
We will follow the following scheme to treat HCV infected individuals or for referral to the specialized medical care. 

	FIB-4
	APRI
	Plan

	<1.45
	<0.5
	Treat

	<1.45
	0.50 to 1.5
	Treat

	1.45-3.25
	<0.5
	Treat

	1.45-3.25
	0.50 to 1.5
	Referral

	>3.25
	0.50 to 1.5
	Ultrasound elastography*

	1.45-3.25
	>1.5
	Ultrasound elastography*

	*If mild fibrosis then treat, and if moderate to severe fibrosis referred to specialized HCV treatment center

	FIB-4 interpretation:
Using a lower cutoff value of 1.45, a FIB-4 score <1.45 had a negative predictive value of 90% for advanced fibrosis (Ishak fibrosis score 4-6 which includes early bridging fibrosis to cirrhosis). In contrast, a FIB-4 >3.25 would have a 97% specificity and a positive predictive value of 65% for advanced fibrosis. In the patient cohort in which this formula was first validated, at least 70% patients had values <1.45 or >3.25. Authors argued that these individuals could potentially have avoided liver biopsy with an overall accuracy of 86%.

APRI interpretation
In a meta-analysis of 40 studies, investigators concluded that an APRI score greater than 1.0 had a sensitivity of 76% and specificity of 72% for predicting cirrhosis. In addition, they concluded that APRI score greater than 0.7 had a sensitivity of 77% and specificity of 72% for predicting significant hepatic fibrosis.1 
For detection of cirrhosis, using an APRI cutoff score of 2.0 was more specific (91%) but less sensitive (46%). The lower the APRI score (less than 0.5), the greater the negative predictive value (and ability to rule out cirrhosis) and the higher the value (greater than 1.5) the greater the positive predictive value (and ability to rule in cirrhosis); midrange values are less helpful. The APRI alone is likely not sufficiently sensitive to rule out significant disease. Some evidence suggests that the use of multiple indices in combination (such as APRI plus FibroTest) or an algorithmic approach may result in higher diagnostic accuracy than using APRI alone.




Specialized HCV treatment center
Eligible patients will be enrolled at the specialized HCV treatment center where patients will be provided with current standard diagnostics and monitoring of the HCV infected individuals mentioned in Table 1.
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