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1. Conceptual model 

Current guidelines recommend a 1-time screening for hepatitis C virus (HCV) for individuals 

born between 1945 and 1965 and individuals with increased risk of HCV infection, but initial 

screening only represents the first stage in the screening and linkage-to-care (SLTC) process.1 

The SLTC process includes: an initial HCV-antibody test, confirmatory RNA testing for patients 

who test positive for HCV antibodies, and additional diagnostics for those who test RNA 

positive, which means the patient has chronic HCV. Additional diagnostics include genotype 

testing and fibrosis staging. Whether a specialist is required in the SLTC is a function of patient 

fibrosis stage since current guidelines still recommend subspecialty care and consultation for 

patients with advanced fibrosis or cirrhosis.1 Later stages in the SLTC process may include 

meeting sobriety requirements or prior authorization (PA), which depend on insurance status. 

We developed a discrete time Markov model to simulate the HCV SLTC process, and estimate 

three model scenarios as described in Section 2. Model states were adapted from HCV 

management and treatment guidance for clinicians and laboratorians published by the Centers for 

Disease Control and Prevention (CDC).2 A cohort of 10,000 patients begins in the initial 

antibody screening stage, and patients are followed until they complete the screening process or 

are lost to follow-up (henceforth “lost”).  

 

2. Model scenarios and outputs 

We estimated three model scenarios, altering the minimum number of visits required to obtain a 

treatment recommendation: Baseline, Reflex, and Consolidated. Baseline requires four visits for 

a patient with chronic HCV to receive a treatment decision, and represents the least efficient 

screening process compared to the two scenarios with fewer visits. In Reflex, chronically 

infected patients require a minimum of three visits for a treatment decision, and in Consolidated, 

a minimum of two visits is required. Each model cycle is 1 week, and we do not include 

mortality in the model.   

 

 



Figure 1. Model Schematics 

 
2.1. Baseline scenario 

The Baseline scenario states and transitions are shown in Figure 1, and it was adapted from the 

guidance for clinicians and laboratorians published by the Centers for Disease Control and 

Prevention (CDC).2 The Baseline model includes the SLTC steps recommended in the current 

HCV guidelines, in which each step in the screening process requires an entirely separate visit 

and patients must receive their treatment decision from a specialist. All patients are required to 

see a specialist for genotype testing and fibrosis staging.  

We assume a cohort of patients enter the model and receive an antibody test. Patients 

who are HCV antibody-negative have not been exposed to HCV and do not require additional 

testing; they are therefore considered to have completed the screening process. Patients who are 

antibody-positive (Ab+) have been exposed to HCV, but their disease status is as yet unknown. 

They either continue to HCV RNA testing or are lost. 

The second stage in the screening process is HCV RNA testing for patients who have 

tested Ab+. RNA testing is the confirmatory, definitive test for the presence of active disease. 



Patients who are HCV RNA-negative do not have active disease, require no further testing, and 

are considered to have completed the screening process. Patients who test HCV RNA-positive 

have chronic HCV, and either continue to a specialist visit for further testing or are lost. 

In the specialist visit stage, chronically infected patients are tested for genotype and 

receive non-invasive liver fibrosis staging. At this stage, patients receive a ‘no treatment 

recommended’ decision, or prescription for HCV treatment, or are lost. Patients who receive a 

‘no treatment recommended’ decision have completed the screening process. 

Once a treatment recommendation is provided and a prescription for medication is 

written, patients must transition through additional stages before receiving actual drug therapy.  

Preliminary findings from the National Viral Hepatitis Roundtable (NVHR) show that at least 29 

states require some degree of sobriety, ranging from 1-12 months.3 Medicaid patients must meet 

sobriety requirements to confirm they are not active users. Once patients have passed the 

requirement, they must obtain PA before they receive treatment. Medicare and commercial 

patients do not face sobriety requirements, but they must obtain PA from their health plans 

before they receive treatment.  Patients who reach the PA stage are either denied, approved, or 

lost to follow-up. Patients who are denied PA may submit an appeal. Rather than model the 

appeals process explicitly, we generated the final set of PA-related transition probabilities for 

patients who are approved, denied, or lost based on the final decisions after appeal in our data. 

Patients who are denied PA are assumed to have completed the screening process. Patients who 

are approved for PA initiate treatment in the next model cycle. We assume no patients who are 

approved for prior authorization are lost.  

 

2.2. Reflex scenario 

Reflex (shown in Figure 1) also includes the SLTC steps recommended in the current HCV 

guidelines, but introduces reflex testing for the antibody and HCV RNA tests (that is, two blood 

samples are drawn at the first visit, and if the first sample is Ab+, the second sample is 

automatically tested for HCV RNA without requiring a separate visit and blood draw).5,6 By 

consolidating these two steps with reflex testing, it is possible to complete Reflex in 3 visits 

rather than 4.     

Reflex also assumes patients receive genotype testing and fibrosis staging prior to an 

optional specialist visit. Rather than use cirrhosis as the cutoff for complex cases, we assumed 



patients with fibrosis scores below F2 are less complex to be conservative in our estimate of the 

number of patients who do not see a specialist. The Kaiser Permanente Mid-Atlantic States5 

(KPMAS) screening pathway provides 1 example of using F2 as a cutoff value in the SLTC. 

Although the KPMAS pathway does require all patients who initiate treatment to see a specialist, 

patients with fibrosis below F2 see a PCP for monitoring and those with scores F2 or higher see a 

specialist. In our model, if a patient does not require a specialist visit, then their treatment 

recommendation is given by a PCP.  We assume 60% of patients require a specialist visit.8 All 

states in Reflex after the treatment recommendation are the same as in Baseline. 

 

2.3. Consolidated scenario 

Consolidated is shown in Figure 1 and represents a hypothetical “best case” scenario, in which 

all tests (antibody, RNA, fibrosis staging, and genotype testing) are reflexed and a specialist visit 

is only required for patients with fibrosis score F2 or higher. All states in Consolidated after the 

treatment recommendation are the same as in Baseline. This scenario requires a minimum of 2 

visits for chronically infected patients to receive a treatment decision, and therefore provides the 

fewest opportunities for patients to be lost before completing the screening process.  

 

3. Model parameters and outcomes 

3.1. Transition parameters 

3.1.1. Baseline Scenario 
Baseline required estimates for 30 different transition probabilities. A hierarchy was used in 

selecting model parameters which would allow for insurance stratifications, or that represented 

the population more generally.  The specific hierarchy for selecting model transition parameters 

is as follows: 1) insurance-type specific parameters; 2) general parameters (ie not specific to any 

insurance); 3) substituted parameters across similar insurance types; and 4) parameters based on 

informed assumptions.  

While ideally, we would select parameters based on this hierarchy alone, to construct and 

run a model that would produce results, it was necessary to assure that the transition parameters 

leading out of a model state summed to 1.0.  This requirement implied that combining 

parameters from different references could potentially violate mathematical constraints. In order 

to mitigate this possibility, we attempted to identify 1 published source that contained multiple 



parameters in the screening process. When we had to select parameters piecewise across 

different sources, we selected parameters that did not violate the summing-to-one constraint. 

Each transition matrix was normalized to account for small differences resulting from numerical 

precision. 

Figure 2. Visual distribution of Parameter Sources for Baseline, Reflex, and Consolidated 

 
3.1.2. Reflex and Consolidated scenarios 
Transition parameters for the first steps of the Reflex and Consolidated models were generally 

not available in the literature due to the slow adoption of reflex testing in sites other than the VA; 

therefore, transition parameters were derived using Baseline parameters and assumptions. We 

assumed HCV prevalence is not impacted by reflex testing; we therefore used prevalence 

parameters from Baseline in Reflex and Consolidated. Second, we assumed the proportion of 

patients lost in Reflex and Consolidated should be lower relative to Baseline since these 

scenarios do not require a specialist visit. Accordingly, we modified the Baseline parameters for 

Reflex and Consolidated as described in Section 3.1.2.1. 

Table 1. Summary of Model Scenarios and Steps  

 Baseline – Worst 
Case 
(4-visit 
minimum) 

Reflex – Moderate Case 
(3-visit minimum) 
 

Consolidated – Best Case 
(2-visit minimum) 
 

  Fibrosis: F0-F1 Fibrosis: F2+ Fibrosis: F0-F1 Fibrosis: F2+ 
Step 
1 

Ab testinga 

 
Ab testing with HCV RNA reflex 
testingb 

“Visit 1”: Ab testing with reflex 
HCV RNA testing, followed by 
reflex 
GT testing and fibrosis staging (no 
specialist required)c 



Step 
2 

HCV RNA 
testing 
Lost parameters 
from literature 

Genotype test and fibrosis staging 
(no specialist required)d 
 

Treatment 
recommendatione 
from PCP 
 

Specialist visit 

Step 
3 

Specialist visit 
(including 
genotype test and 
fibrosis staging)f 

Treatment 
recommendatione 
from PCP 
 

Specialist visit  Treatment 
recommendatione 
from specialistg 

Step 
4 

Treatment 
recommendatione 

 Treatment 
recommendatione 
from specialistg 

  

Notes: aLost parameters from Armstrong et al.4; bLost parameter from Jonas et al5; cLost 

parameter calculated using Reflex Model genotype lost parameter and Baseline Model 

parameters. See equations (1)-(3).; dLost parameter calculated using Baseline Model parameters 

and Jonas et al5 See equations (1)-(2).; eTreatment recommendation includes both “No 

prescription” and “Treatment prescribed”; fLost parameter from Butt et al6; gLost parameter 

equal to 0.01 by assumption.  

 

3.1.2.1. Reflex and Consolidated Lost Parameter Derivations 

For Baseline, we defined the lost parameters associated with steps 1 and 2 in Table 1 as: 

 

𝑃(𝑋$%& = 𝐿𝑜𝑠𝑡|𝑋$ = 𝑅𝑁𝐴	𝑇𝑒𝑠𝑡)4

= 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	𝑙𝑜𝑠𝑡	𝑎𝑓𝑡𝑒𝑟	𝑅𝑁𝐴	𝑡𝑒𝑠𝑡𝑖𝑛𝑔	𝑓𝑜𝑟	𝑠𝑖𝑡𝑒/𝑖𝑛𝑠𝑢𝑟𝑒𝑟	𝑖 

	

𝑃(𝑋$%& = 𝐿𝑜𝑠𝑡|𝑋$ = 𝑆𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡	𝑉𝑖𝑠𝑖𝑡)4

= 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	𝑙𝑜𝑠𝑡	𝑎𝑓𝑡𝑒𝑟	𝑠𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡	𝑣𝑖𝑠𝑖𝑡	𝑓𝑜𝑟	𝑠𝑖𝑡𝑒/𝑖𝑛𝑠𝑢𝑟𝑒𝑟	𝑖 

 

The RNA test (step 1) and specialist visit (step 2) in Baseline are analogous to Ab-RNA reflex 

testing and genotype/fibrosis staging in Reflex, respectively. Similarly, step 1 in Baseline is 

analogous to “Visit 1” (ie, fully reflexed Ab-RNA-genotype-fibrosis) in Consolidated. The lost 

parameter that corresponds to Ab-RNA reflex testing in Reflex is available in the literature (25% 

according to Jonas et al).5   

However, the lost parameter associated with genotype/fibrosis staging in Reflex is not 

available in the literature, nor is the lost parameter that corresponds to “Visit 1” for 



Consolidated. We derive these two missing parameters using analogous lost parameters from 

Baseline, which were available in the literature.              

3.1.2.1.1. Reflex scenario: proportion lost after genotype/fibrosis staging  

According to Jonas et al5, 25% of patients are lost after Ab-RNA reflex testing (before receiving 

genotype testing and fibrosis staging). We therefore define the lost parameter following Ab-RNA 

reflex testing (ie, step 1 in Table 1) for Reflex: 

𝑃(𝑋$%& = 𝐿𝑜𝑠𝑡|𝑋$ = 𝐴𝑏𝑅𝑁𝐴)4 = 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	𝑙𝑜𝑠𝑡	𝑎𝑓𝑡𝑒𝑟	𝐴𝑏𝑅𝑁𝐴	𝑟𝑒𝑓𝑙𝑒𝑥	𝑡𝑒𝑠𝑡𝑖𝑛𝑔 (1) 

         = 0.25          

We assume the percent change in the proportion of patients lost following steps 1 and 2 in Table 

1 will be the same across Baseline and Reflex. Since this value is known for Baseline, we can 

apply it to Reflex. The percent change in proportion lost for the RNA and specialist states from 

Baseline is given by: 

%Δ𝐿𝑜𝑠𝑡GHI,KLMN4 = OP𝑋$%& = 𝐿𝑜𝑠𝑡Q𝑋$ = 𝑆𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡	𝑉𝑖𝑠𝑖𝑡RSTOP𝑋$%& = 𝐿𝑜𝑠𝑡Q𝑋$ = 𝑅𝑁𝐴	𝑇𝑒𝑠𝑡RS

OP𝑋$%& = 𝐿𝑜𝑠𝑡Q𝑋$ = 𝑅𝑁𝐴	𝑇𝑒𝑠𝑡RS
∗

100     (2) 

 

where 𝑃(𝑋$%& = 𝐿𝑜𝑠𝑡|𝑋$ = 𝑅𝑁𝐴	𝑇𝑒𝑠𝑡)4 and 𝑃(𝑋$%& = 𝐿𝑜𝑠𝑡|𝑋$ = 𝑆𝑝𝑒𝑐𝑖𝑎𝑙𝑖𝑠𝑡	𝑉𝑖𝑠𝑖𝑡)4 are from 

the literature.  

 

The proportion lost following genotype/fibrosis testing (ie, step 2 in Table 1) in Reflex reflects 

the proportion lost following Ab-RNA reflex (step 1), 25%, and the percent change in proportion 

of patients lost following steps 1 and 2 as calculated from Baseline: 

𝑃(𝑋$%&	 = 𝐿𝑜𝑠𝑡|𝑋$ = 𝐺𝑒𝑛𝑜𝑡𝑦𝑝𝑒)4

= 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛	𝑙𝑜𝑠𝑡	𝑎𝑓𝑡𝑒𝑟	𝑔𝑒𝑛𝑜𝑡𝑦𝑝𝑒/𝑓𝑖𝑏𝑟𝑜𝑠𝑖𝑠	𝑠𝑡𝑎𝑔𝑖𝑛𝑔	𝑓𝑜𝑟	𝑠𝑖𝑡𝑒/𝑖𝑛𝑠𝑢𝑟𝑒𝑟		𝑖 

= 0.25 ∗ (1 − %ΔLostbcd,efghi )            (3)	

         

 

3.1.2.1.2. Consolidated scenario: proportion lost after “Visit 1” 

For Consolidated, we assume the proportion lost following “Visit 1” should be less than the 

proportion lost after the genotype/fibrosis test in Reflex since patients have only had one visit in 

Consolidated after genotype/fibrosis testing compared to two in Reflex.  



To construct the lost parameter associated with “Visit 1”, we assume the unadjusted proportion 

lost after “Visit 1” will equal the proportion lost after genotype/fibrosis testing in Reflex 

(𝑃(𝑋$%&	 = 𝐿𝑜𝑠𝑡|𝑋$ = 𝐺𝑒𝑛𝑜𝑡𝑦𝑝𝑒)4). We then adjust the baseline proportion lost downward by 

the percent change in proportion of patients lost following steps 1 and 2 as calculated from 

Baseline: 

𝑃(𝑋$%& = 𝐿𝑜𝑠𝑡|𝑋$ = 𝑉𝑖𝑠𝑖𝑡1)4 = 𝑃(𝑋$%&	 = 𝐿𝑜𝑠𝑡|𝑋$ = 𝐺𝑒𝑛𝑜𝑡𝑦𝑝𝑒)4 ∗ (1 − %Δ𝐿𝑜𝑠𝑡GHI,KLMN4 ) 

 (4) 

where i indexes insurance type.  

All transition parameters after the treatment recommendation are the same across the three 

scenarios. Transition parameters are provided in Table 2 below. 

 

Table 2. Transition Parameters (%) 

 Medicaid Medicare Commercial 

Disease Prevalence 

Proportion Ab Positive 16.0% 7 9.0% 8 5.0%b 8 

Proportion RNA Positive 79.7%a 4 79.7%a 4 79.7%a 4 

Treatment Decision 

Treatment prescribed 54.8%a 9 54.8%a  9 54.8%a 9 

No Treatment prescribed 25.2%d 25.2%d 25.2%d 

Drug Testing and Prior Authorization 

Probability of drug testing 99.0%d 0.0% 0.0% 

Probability of pass drug test 71.0%a 10 N/A N/A 

Probability of PA approvede 51.1% 81.0% 40.0% 

Probability of PA deniede 45.9% 13.2% 55.4% 

Lost to Follow Up (Baseline)  

Lost after Ab Testing 21.2%b 4 21.2%b 4 21.2%b 4 

Lost after RNA Testing 83.0%f 11 72.7%b 9 72.7%b 9 

Lost after Specialist 20.0%d 6 20.0%d 6 20.0%d 6 

Lost after treatment prescribed 1.0%b 12 1.0%b 12 1.0%b 12 

Lost after PAe 3.0% 5.8% 4.6% 



Lost to Follow Up (Reflex)  

Lost after Genotyping and Fibrosis 

Testg  

6.0% 6.9% 6.9% 

Lost to Follow Up (Consolidated)  

Lost after Ab, RNA, Genotype, and 

Fibrosis Testg  

1.5% 1.9% 1.9% 

Treatment Recommendation and Optional Specialist Parameters (Reflex) 

Treatment prescribed by PCPh 19.1% 20.0% 7.2% 

No Treatment prescribed by PCPh 15.8% 16.5% 22.8% 

Optional specialist visith 52.4% 54.7% 45.0% 

Treatment Recommendation and Optional Specialist Parameters (Consolidated) 

Treatment prescribed by PCPh 20.5% 21.2% 9.6% 

No Treatment prescribed by PCPh 16.9% 17.5% 30.4% 

Optional specialist visith 56.1% 58.1% 60.0% 

Notes: We assume prevalence is the same for Baseline, Reflex, and Consolidated. 
a Insurance-specific parameter not available; general parameter used. 
b Commercial-specific parameter used, but was taken from PCP setting 
c Uninsured-specific parameter used, but was taken from ED setting 
d Calculated 
e Gilead PA adjudication data 
f Medicaid parameters derived from a source focused on emergency room patients 
g Parameters derived from Baseline model. The proportion of patients lost after the (optional) 

specialist visit is assumed to be 0.01 in both Reflex and Consolidated Models. Once 

treatment is prescribed, the states and transitions for the Reflex and Consolidated Models are 

the same as the Baseline Model. 
h The proportion of patients who visit a specialist and are not prescribed treatment is 0.0613.  

We assume the proportion of patients lost after seeing a specialist is 0.01, and therefore the 

proportion of patients who receive prescriptions is 0.93 so that the transitions sum to 1. 

3.2. Timing parameters 

A model with more narrowly defined states would have required more nuanced parameters. 

Given that we were unable to populate all model transitions without relying on assumptions to 



fill in gaps in the literature, it is unlikely we would have been able to populate a more nuanced 

version of the model for many of the insurance types. Rather than model these intermediate steps 

explicitly, we implicitly capture them by incorporating wait times (implemented using transitions 

of the form P(X(t+1)==A|X(t)==A) > 0 for each state A that has a wait time longer than one 

cycle) for each screening state. 

Few timing parameters were available in the literature. Time for prior authorization was 

calculated using adjudication data provided by Gilead. We relied on various assumptions about 

timing to fill in gaps. The following table shows the Baseline timing parameters for each 

insurance type selected based on literature and assumption.  

Table 3. Baseline Timing Parameters 

 Medicaid Medicare Commercial 

Ab test to RNA test 51 days9 51 days9 51 days9 

RNA test to Specialist Visita 2.5 months  2.5 months 2.5 months 

Specialist Visit to Treatment 

Recommendationb 

0 days 0 days 0 days 

Treatment Recommendation to 

Drug and Alcohol Testingb 

0 days N/A N/A 

Time between Failed Drug and 

Alcohol Test and Subsequent Test 

4.5 months N/A N/A 

Prior Authorization request to prior 

authorization decisionc 

8.5 days 20.2 days 19.4 days 

a Assumed to have PCP; Assumed 2.5 months for specialist referral.  These assumptions are 

consistent with published estimates for time between RNA testing and specialist visit for the 

VA population (9 weeks)14 
bSpecialist visit, treatment recommendation, and drug and alcohol testing (if required) are 

assumed to take place during the same visit.  For patients who receive a ‘clean’ result for 

their drug test, we assume they move to the prior authorization step immediately. 

c Based on adjudication data provided by Gilead 

 



3.3. Cost parameters 

Costs were assigned to each state in the screening process based on the test conducted in that 

state.  Costs were obtained using the CMS Physician Fee and Laboratory Fee schedules.15,16 The 

specific testing procedure was identified by the appropriate Current Procedural Terminology 

(CPT) or Healthcare Common Procedure Coding System (HCPCS) code to distinguish these 

tests from related tests, given in Table 4. 

Table 4. Model Costs and Sources 

Cost CPT Code Model Parameter 

HCV antibody test 86803 $19.44 

Quantitative HCV RNA test 87521 (amplified probe 

technique) 

$47.80 

Genotype test 87902 $350.69 

Non-invasive liver fibrosis 

staging  

76700 $124.69 

Specialist Visit 99204 $166.73 

Alcohol and/or drug screening 

with brief intervention, 

Medicaid 

H0050 (HCPCS code) $48 

 

As the model ends with treatment initiation, treatment costs were not included in the analysis. 

We assumed there was no direct cost associated with PA. Since we assume a patient perspective 

for cost, we do not incorporate the overhead cost associated with screening site operation or 

other health system costs.   

3.4. Model outcomes 

The following key outcomes were measured in the model: yield, yield conditional on HCV 

infection, number lost to follow-up, and costs. Yield was defined as the percentage of patients 

entering the model for HCV antibody screening who complete the process and initiate treatment. 

Conditional yield was defined as the percentage of patients who are either Ab+ or chronically 

infected with HCV who complete the process and initiate treatment. The number of patients lost 

to follow-up is calculated after each stage and for the entire process. We also calculated total cost 



(which includes screening cost and treatment cost), total cost of screening, total cost of screening 

per person treated, and total cost of screening per person screened.  

 

4. Additional Results 

4.1. Yields 

Table 5 presents the same yield results from the main manuscript, and additionally presents yield 

conditional on Ab+ status. The key difference between a chronically infected patient and a 

patient who is Ab+ but not chronically infected is that the chronically infected patient requires 

treatment, but an Ab+ patient who is not chronically infected only needs a confirmatory RNA 

test to successfully complete the SLTC process. 

Table 5. Yield and conditional yield results 

  Medicaid Medicare Commercial 

Yield 
Baseline 0.5% 0.7% 0.2% 
Reflex 3.5% 3.1% 0.9% 
Consolidated 4.9% 4.4% 1.2% 

 
Conditional yield 
(Ab+ patients) 
 

Baseline 2.9% 7.5% 3.7% 
Reflex 22.1% 34.6% 17.1% 
Consolidated 30.9% 48.6% 24.0% 

Conditional yield 
(RNA+ patients) 

Baseline 3.7% 9.5% 4.8% 
Reflex 27.7% 43.5% 21.6% 
Consolidated 38.7% 61.1% 30.2% 

 

4.2. Costs 

Table 6. Screening costs for a cohort of 10,000 patients entering the screening process 

  Medicaid Medicare Commercial 

Total screening 
cost (total 
patients treated) 

Baseline $368,598 (47) $328,648 (68) $269,337 (19) 
Reflex $819,606 (354) $523,952 (312) $377,585 (86) 
Consolidated $1,012,774 

(494) $628,475 (438) $436,164 (120) 

Cost of 
screening, per-
person treated 

Baseline $7,843 $4,833 $14,176 
Reflex $2,324 $1,680 $4,430 
Consolidated $2,049 $1,446 $3,615 

Cost of 
screening, per-
person screened  

Baseline $37 $33 $27 
Reflex $82 $52 $38 
Consolidated $101 $63 $44 

Cost to identify 
one additional 

Baseline $1,586 $1,539 $2,546  
Reflex $283 $441 $730 



chronically 
infected patient 
and link to care 

Consolidated 
$212 $331 $548 

Notes: All costs are in 2016 USD. Total screening cost includes the cost of diagnostic tests, the 

cost of a specialist visit (when applicable), and the cost of drug testing (Medicaid population 

only). Diagnostic tests include: antibody testing, RNA testing, non-invasive fibrosis staging, and 

genotype testing.  

 

4.3. Timing Results 

Table 7 presents total treated, yield, and yield conditional on RNA+ for three-, six-, and twelve-

month time horizons. These results provide insight into how quickly patients are able to 

complete the SLTC process. Note that most patients are have completed the process within the 

first year; therefore, the 12-month results are similar to the full lifetime horizon results presented 

in the manuscript. 

Table 7. Timing results: 3-month, 6-month, and 12-month horizons 

 Number Treated 
(% of Total Ultimately 
Treated) 

Yield 
(Yield, Conditional on 
RNA+) 

 3 
months 

6 
months 

12 
months 

3 
months 

6 
months 

12 
months 

Commercial Baseline 5  
(29%) 

14 
(75%) 

18 
(98%) 

0.1% 
(1%) 

0.1% 
(3%) 

0.2% 
(5%) 

Reflex 56 
(66%) 

77 
(90%) 

85 
(99%) 

0.6% 
(14%) 

0.8% 
(19%) 

0.8% 
(21%) 

Consolidated 83 
(98%) 

110 
(99%) 

119 
(99%) 

0.8% 
(21%) 

1.1% 
(28%) 

1.2% 
(30%) 

Medicaid Baseline 10 
(22%) 

34 
(72%) 

46 
(98%) 

0.1% 
(1%) 

0.3% 
(3%) 

0.5% 
(4%) 

Reflex 212 
(60%) 

314 
(89%) 

350 
(99%) 

2.1% 
(17%) 

3.1% 
(25%) 

3.5% 
(27%) 

Consolidated 217 
(64%) 

444 
(90%) 

490 
(99%) 

3.2% 
(25%) 

4.4% 
(35%) 

4.9% 
(38%) 

Medicare 
 

Baseline 19 
(29%) 

205 
(66%) 

303 
(69%) 

0.2% 
(3%) 

0.5% 
(7%) 

0.7% 
(9%) 

Reflex 51 
(75%) 

282 
(90%) 

400 
(91%) 

2.1% 
(29%) 

2.8% 
(39%) 

3.1% 
(43%) 

Consolidated 66 
(98%) 

310 
(99%) 

435 
(99%) 

3.0% 
(42%) 

4.0% 
(56%) 

4.4% 
(61%) 

 



5. Alternative analyses and results 

We estimated three alternative scenarios for each model: 1) Fixed Ab prevalence: to evaluate the 

effect of prevalence on model outcomes, we used a fixed prevalence across all insurers; 2) No 

Genotype Testing: assumed the genotype test was not required as part of the screening process 

(ie to estimate results if a pan-genotypic treatment is available); 3) No Sobriety Requirements: 

assumed Medicaid patients did not face sobriety requirements.  

5.1. Fixed Ab prevalence 

The fixed Ab prevalence analysis allows us to compare the efficiency of the SLTC process 

across insurance types net of differences in prevalence. Table 8 shows the difference in 

prevalence (ie, the proportion of patients who are Ab+) across the main analysis and this 

alternative analysis. The prevalence estimate for the fixed Ab analysis was derived using the 

average of prevalence across multiple sources that incorporated patients with various insurance 

types who were screened at different sites.7,11,14,17-22 

Table 8. Proportion Ab+, by analysis and insurance type 

 Medicaid Medicare Commercial 
Main analysis 0.160 0.090 0.050 
Fixed Ab prevalence 0.128 

 

Table 9. Fixed Ab Prevalence: Lost to follow-Up and yield results for a cohort of 10,000 

patients entering the screening process 

  Medicaid Medicare Commercial 
Number of 
patients lost to 
follow-up (% of 
Ab positive) 

Baseline 969 908 906 
Reflex 329 354 348 

Consolidated 46 78 69 

Yield 
Baseline 0.4% 1.0% 0.5% 
Reflex 2.8% 4.5% 2.2% 
Consolidated 3.9% 6.2% 3.1% 

 
Conditional yield 
(Ab+ patients) 
 

Baseline 2.7% 7.5% 3.7% 
Reflex 20.1% 34.6% 17.1% 
Consolidated 27.9% 48.3% 23.9% 

Conditional yield 
(RNA+ patients) 

Baseline 4% 9% 5% 
Reflex 28% 43% 21% 
Consolidated 38% 60% 30% 

Required # of 
patients screened Baseline 25 20 20 



to get 1 
additional HCV 
patient into 
treatment 

Reflex 13 13 13 

Consolidated 10 10 10 

 

 

 

Table 10. Fixed Ab Prevalence: Cost results for a cohort of 10,000 patients entering the 

screening process 

  Medicaid Medicare Commercial 
Total screening 
cost (total 
patients treated) 

Baseline $334,217 (38) $383,338 (96) $383,177 (47) 
Reflex $696,751 (280) $666,083 (446) $667,503 (220) 
Consolidated $838,441 (389) $812,488 (623) $808,152 (308) 

Cost of 
screening, per-
person treated 

Baseline $8,795 $3,993 $8,153 
Reflex $2,488 $1,493 $3,034 
Consolidated $2,155 $1,304 $2,624 

Cost of 
screening, per-
person screened  

Baseline $33 $38 $38 
Reflex $70 $67 $67 
Consolidated $84 $81 $81 

Cost to identify 
one additional 
chronically 
infected patient 
and link to care 

Baseline $646 $521 $521 
Reflex $336 $332 $332 
Consolidated 

$256 $251 $251 

 

5.2. Removal of genotype testing 

With the recent availability of a pan-genotypic treatment, the genotype testing stage might 

eventually become unnecessary for patients. To evaluate the effect of the genotype testing stage 

on model outcomes, we removed this requirement for all insurers. Since genotype testing occurs 

during the same visit as non-invasive fibrosis staging, removing genotype testing only impacts 

costs in our model. Table 11 shows the costs associated with screening a cohort of 10,000 

patients, with and without a required genotype test.  

Table 11. No Genotype Testing: Screening costs for a cohort of 10,000 patients entering the 

screening process 

  Medicaid Medicare Commercial 
Main Analysis 

Baseline $368,598 (47) $328,648 (68) $269,337 (19) 
Reflex $819,606 (354) $523,952 (312) $377,585 (86) 



Total screening 
cost (total 
patients treated) 

Consolidated $1,012,774 
(494) $628,475 (438) $436,164 (120) 

Cost of 
screening, per-
person treated 

Baseline $7,843 $4,833 $14,176 
Reflex $2,324 $1,680 $4,430 
Consolidated $2,059 $1,446 $3,615 

Removal of Genotype Testing 
Total screening 
cost (total 
patients treated) 

Baseline $ 308,312 (47) $ 273,499 (68) $ 238,296 (19) 
Reflex $ 552,851 (354) $ 378,257 (213) $ 295,064 (86) 
Consolidated  $ 660,613 (494) $ 428,435 (438) $ 324,741 (120) 

Cost of 
screening, per-
person treated 

Baseline $ 6,510  $ 4,033  $ 12,809  

Reflex $ 1,564  $ 1,211  $ 3,445  
Consolidated $ 1,336  $ 978  $ 2,701  

 

5.3. Removal of sobriety requirements 

Finally, we removed the sobriety requirement for the Medicaid group. Since we assume patients 

who reach the sobriety requirement state in the model cannot be lost between the sobriety 

requirement and prior authorization, yields do not change relative to the main analysis.  

Removing sobriety requirements impacts the cost of screening, which is presented in Table 12. 

Specifically, we find that removing sobriety requirements reduces total costs by 1% in Baseline 

and 4.5% in Reflex and Consolidated. Comparing total costs across the main results and no 

sobriety requirements analysis, the overall effect of removing sobriety requirements in a cohort 

of 10,000 patients may make it seem that sobriety requirements have a relatively small impact. 

However, if we apply the cost-savings to a cohort equal to the total estimated number of adults 

enrolled in Medicaid in January 2017 for states with sobriety requirements (approx. 23.4 

million), removing sobriety requirements in all these states would save Medicaid $9.2 million in 

Baseline, $86.0 million in Reflex, and $106.7 million in Consolidated.   

Table 12. No Sobriety Requirements: Screening Costs Associated with Removal of Sobriety 

Requirements for the Medicaid Population 

  Medicaid 
Main Analysis 
Total screening cost 
(total patients treated) 

Baseline $368,598 (47) 

 Reflex $819,606 (354) 
Consolidated $1,012,774 (494) 
Baseline $7,843 



Cost of screening, per-
person treated 

Reflex $2,324 
Consolidated $2,059 

No Sobriety Requirements 

Total screening cost 
(total patients treated) 

Baseline $ 364,656 (47) 
Reflex $  782,803 (354) 
Consolidated $ 967,144 (494) 

Cost of screening, per-
person treated 

Baseline $  7,759 

Reflex $ 2,211 
Consolidated $  1,958 
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