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Supplementary Material 

Study Setting 

Bassett Healthcare Network is an integrated health care system in central New York State that includes an academic medical center (Bassett Medical Center), four affiliate hospitals and more than two dozen primary care clinics. The region served by the Bassett Healthcare Network covers the counties of Otsego, Delaware, Herkimer, Schoharie, Chenango, Madison, Oneida and Montgomery, an area of more than 5,600 square miles that is more than 90% rural by U.S. census definitions13. There are 14 urban clusters (population 2,500-50,000) in the region, however only two municipalities have more than 10,000 year-round inhabitants. Bassett is also a provider of opioid use disorder (OUD) treatment. Therefore, assessing the HCV management practices within the network provides a relatively complete ascertainment of HCV care within these counties in rural central New York State. 

Study Design 

The Bassett Healthcare Network utilizes an Epic® electronic health record (EHR) system for data capture. Using SQL queries powered by SQL Server Management Studio software version 18.11 (Redmond, WA) and with additional data manipulation conducted in SAS software version 9.4 (Cary, NC), annual datasets of eligible patient observations were constructed. The datasets were organized in 12-month cross-sections from January 1 to December 31 defined by the date of antibody testing (“testing period”). A total of eleven testing periods were analyzed (2013-2023), with a single observation per patient per period based on their first occurrence of a positive antibody test in that period, or for patients with multiple observations with all negative results, the occurrence of the first antibody test was used. 

Data Collection

Receipt of antibody testing for the Hepatitis C antibody was determined from laboratory data within the EHR (included: HCV Ab, S; Hepatitis C Antibody, Interpretation; Hepatitis C, IgG Antibody Interp; Hep C Ab Interp). Among those with antibody tests, antibody positivity was determined from laboratory results (included as positive: Reactive; Positive; Presumptive Positive; Weakly Reactive). Among those with positive antibodies, RNA testing was determined from laboratory data (included: HCV RNA DETECT/QUANT, S; BMC LAB HCV RNA DETECT/QUANT, S (HCVQN)), where the closest RNA test result was used. Among those undergoing RNA testing, RNA positivity was determined from laboratory results (included: <15; Detected; Any numeric value given; Result flag of abnormal or high). From 1/1/2013-3/27/2015, PCR testing was performed by the COBAS AmpliPrep/COBAS TaqMan HCV Test, version 2.0 (Roche Molecular Systems, Inc.). From 3/30/2015-12/31/2023, PCR testing was performed using the COBAS HCV test (Roche Molecular Systems, Inc.) with the COBAS 6800 System. Among those with RNA positivity, DAA treatment was defined, in consultation with co-authors including infectious disease physicians and hepatologists, as prescription of one of the following generic medications: glecaprevir/pibrentasvir; sofosbuvir/velpatasvir; sofosbuvir/velpatasir/voxilaprevir; ledipasvir/sofosbuvir; elbasvir/grazoprevir; ribavirin; sofosbuvir; peginterferon alfa-2b; peginterferon alfa-2a; ombitasvir/paritaprevir/ritonavir /dasabuvir. Among those completing treatment, achievement of durable viral clearance was defined as a negative RNA test at least 6 weeks after ending the treatment (minimum time to viral clearance was recorded as 46 days). Six weeks was chosen as a conservative benchmark for durable viral clearance that surpassed the typical relapse period and given the extremely high correlation between undetectable HCV RNA at post treatment weeks 4 and 12 [1, 2] . There were 11 patients who had a negative RNA test prior to 6 weeks after completing treatment (had a negative test on the day of completing treatment up to 34 days after completing treatment); these patients were classified as not achieving durable viral clearance.  Seven patients had a negative test before completing treatment and were also classified as not achieving durable viral clearance. For those whose completion of treatment was unclear from the database query, a study member (J.V.) reviewed the patient’s medical record for confirmation of treatment completion and durable viral clearance.

For the subgroup of people with OUD, the active patient definition was a patient with at least one primary care office or telehealth visit that had a diagnosis of OUD (ICD9:304.0X, 305.5X, 304.7X/10:F11.XX) or were receiving treatment for OUD at any time (buprenorphine and/or methadone).

We also accounted for the possibility that patients may have undergone multiple testing and treatment episodes across different calendar years. Additionally, patients may have had multiple HCV antibody and HCV RNA tests. If patients had multiple Ab tests in a given calendar year and all results were negative, only the first one is retained in the dataset. If multiple Ab tests were performed and at least one Ab test was positive, we used the first positive to initiate the care cascade. 

Missing Data 

There were 6 patients where the data abstractor was unable to determine if the patient started treatment, therefore it was unknown if the patient completed treatment or attained durable viral clearance. One patient passed away around the time of completing treatment, bringing the number up to 7 where it was unknown if treatment was completed. Lastly, the viral clearance status for a patient who hadn’t completed treatment by the time of the chart abstraction was also left as missing. There were six additional patients for whom treatment completion was unknown, but viral clearance was reached. These were included as having completed treatment and achieving viral clearance. 
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Supplementary Table 1. Patient demographics at each step of the hepatitis C virus care cascade, Bassett Healthcare Network primary care patients 2013-2023. 
	
	Population (na)

	HCV Antibody Testing
	HCV 
Seropositive
	HCV RNA Testing
	HCV RNA 
Positive
	DAA treatment initiated
	DAA treatment completed
	Viral Clearance

	Total population
	162,016
	6,997 (4.32%)
	195 (2.79%)
	176 (90.26%)
	79 (44.89%)
	26 (34.21%)
	25 (100.00%)
	21 (84.00%)

	     People with OUD
	6,144
	450 (7.32%)
	94 (20.89%)
	84 (89.36%)
	49 (58.33%)
	13 (27.66%)
	12 (100.00%)
	8 (66.67%)

	     People without OUD
	155,872
	6,547 (4.20%)
	101 (1.54%)
	92 (91.09%)
	30 (32.61%)
	13 (44.83%)
	13 (100.00%)
	13 (100.00%)

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Female
	85,345
	3,957 (4.64%)
	87 (2.20%)
	79 (90.80%)
	29 (36.71%)
	4 (14.29%)
	4 (100.00%)
	3 (75.00%)

	Male
	76,643
	3,038 (3.96%)
	108 (3.55%)
	97 (89.81%)
	50 (51.55%)
	22 (45.83%)
	21 (100.00%)
	18 (85.71%)

	 
	 
	 
	 
	
	 
	 
	 
	 

	0-19 years of age
	8,997
	265 (2.95%)
	1 (0.38%)
	1 (100.00%)
	1 (100.00%)
	0 (0.00%)
	NA
	NA

	20-39
	52,500
	1,975 (3.76%)
	80 (4.05%)
	74 (92.50%)
	37 (50.00%)
	6 (17.14%)
	6 (100.00%)
	5 (83.33%)

	40-59
	52,613
	2,449 (4.65%)
	66 (2.69%)
	58 (87.88%)
	25 (43.10%)
	10 (41.67%)
	9 (100.00%)
	7 (77.78%)

	60 and greater
	47,906
	2,308 (4.82%)
	48 (2.08%)
	43 (89.58%)
	16 (37.21%)
	10 (62.50%)
	10 (100.00%)
	9 (90.00%)

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Black or African American
	2,238
	117 (5.23%)
	9 (7.69%)
	7 (77.78%)
	2 (28.57%)
	1 (50.00%)
	1 (100.00%)
	1 (100.00%)

	Other
	2,037
	131 (6.43%)
	3 (2.29%)
	3 (100.00%)
	3 (100.00%)
	3 (100.00%)
	3 (100.00%)
	2 (66.67%)

	Unknown race
	3,950
	193 (4.89%)
	5 (2.59%)
	5 (100.00%)
	1 (20.00%)
	1 (100.00%)
	NA
	NA

	White or Caucasian
	153,791
	6,556 (4.26%)
	178 (2.72%)
	161 (90.45%)
	73 (45.34%)
	21 (30.00%)
	21 (100.00%)
	18 (85.71%)

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Hispanic
	1,881
	98 (5.21%)
	4 (4.08%)
	4 (100.00%)
	3 (75.00%)
	1 (33.33%)
	1 (100.00%)
	1 (100.00%)

	Non-Hispanic
	127,199
	5,280 (4.15%)
	150 (2.84%)
	134 (89.33%)
	60 (44.78%)
	17 (29.82%)
	17 (100.00%)
	15 (88.24%)

	Unknown
	32,936
	1,619 (4.92%)
	41 (2.53%)
	38 (92.68%)
	16 (42.11%)
	8 (50.00%)
	7 (100.00%)
	5 (71.43%)


HCV, Hepatitis C virus; DAA, direct-acting antivirals; NA, not available.
aN’s represent the number of individual patients; a single record was selected at random for each individual. 



Supplementary Table 2. Comparison of the hepatitis C virus care cascade between people with and without opioid use disorder, pooled 2013-2023.

	
	People with OUD (Na=33,583)
	People without OUD (Na=765,177)
	p-value


	
	Na
	%
	Na
	%
	

	HCV serologic testing
	2,796
	8.33
	37,724
	4.93
	<0.0001

	HCV seropositive
	485
	17.35
	575
	1.52
	<0.0001

	HCV RNA test obtained 
	456
	94.02
	552
	96.00
	0.1432

	HCV RNA positive
	234
	51.32
	177
	32.07
	<0.0001

	DAA initiation
	82
	35.65
	101
	57.71
	<0.0001

	DAA completion
	80
	98.77
	100
	99.01
	0.8751

	Viral Clearance
	62
	78.48
	82
	84.54
	0.3002


a Number of records, not individuals
Abbreviations: HCV, Hepatitis C virus; DAA, direct-acting antiviral; OUD, Opioid use disorder








Supplementary Figure 1 Legend. Elapsed time between hepatitis C virus RNA positivity and initiation of direct acting antivirals, by year (2013-2023). Because of investigations of insurance companies in New York State by the state’s attorney general in 2016, they agreed to cover the cost of DAA [3]. This move facilitated procurement of DAAs. When we compared time from HCV RNA positivity to DAA initiation before (2013-2016) and after (2017-2023) this change, we did not observe any significant differences (p=0.9066).
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Supplemental Figure 1. Median time from HCV RNA(+) to DAA initiation
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