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Introduction: The COVID-19 pandemic has presented challenges 
for hepatitis C virus (HCV) treatment given the need for thorough 
evaluation by specialists, treatment coordination, follow-up visits, 
laboratory monitoring, and potential health behavior impacts 
on patients. The objective of this study was to evaluate HCV 
treatment during the beginning of the COVID-19 pandemic, when 
care was conducted virtually, by examining patient demographics 
associated with treatment initiation and discontinuation rates. 
Methods: This retrospective study included 73 patients with 
quantifiable HCV RNA evaluated by gastroenterologists and 
infectious disease clinicians and referred to an HCV clinical 
pharmacy team for treatment coordination from March 1, 2020, 
to September 30, 2020. Data collection included baseline 
demographics, clinical characteristics, and treatment 
characteristics. Patients were followed until June 15, 2021.

Results: Forty-three patients (59%) initiated HCV treatment 
while 30 patients (41%) did not. Patient demographics were 
not associated with HCV treatment initiation rates except for 
presence of alcohol use disorder within the past 6 months 
(P = .003). Of the 43 patients that initiated HCV treatment, 
9 patients (21%) discontinued their treatment. Twenty-
two of 25 patients (88%) with laboratory analysis achieved 
sustained virologic response. There were no demographic or 
geographic disparities between patients that initiated HCV 
treatment and those that did not during the study period.
Conclusions: Results of this study suggest that active 
alcohol use disorder diagnosis may be associated with HCV 
treatment noninitiation. This study emphasizes the need for 
further research to define the standards of care in assessing 
active alcohol use disorder during HCV treatment evaluation.
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A lthough 2.4 million adults in the 
United States have been diagnosed 
with hepatitis C virus (HCV) infec-

tion, it remains underdiagnosed and un-
dertreated, particularly among difficult to 
reach populations, such as persons who 
inject drugs, marginally housed individu-
als, correctional populations, and pregnant 
women.1 Though the US Preventive Ser-
vices Task Force (USPSTF) broadened HCV 
screening recommendations to include in-
dividuals aged 18 to 79 years, rates of new 
HCV prescriptions sharply declined during 
the COVID-19 pandemic.2,3 

During the pandemic, many health care 
systems adopted virtual health care modali-
ties. Within the Veteran Health Administra-
tion (VHA), there was an 11-fold increase in 
virtual encounters. However, veterans aged 
> 45 years, homeless, and had other insur-
ance were less likely to utilize virtual care.4,5 
As health care delivery continues to evolve, 
health systems must adapt and test innova-
tive models for the treatment of HCV. 

There is limited understanding of HCV 
treatments when exclusively conducted 
virtually. The aim of this study was to eval-
uate the effects of the HCV treatment pro-
gram at the Veterans Affairs Greater Los 

Angeles Healthcare System (VAGLAHS) dur-
ing the early phase of the COVID-19 pan-
demic, when telehealth modalities and 
mail-order prescriptions were used for HCV 
diagnosis and treatment. The secondary aim 
of this study was to understand patient fac-
tors associated with treatment initiation and 
discontinuation for patients using telehealth. 

METHODS
The VHA is the largest provider of HCV 
care in the US.6 At VAGLAHS, veterans 
with HCV are referred for evaluation to a 
viral hepatitis clinic staffed by gastroenter-
ologists and infectious disease specialists. 
Veterans with detectable HCV on an HCV 
RNA test have an additional workup or-
dered if necessary and are referred to an 
HCV-specialist pharmacist or physician’s as-
sistant to start treatment. In March 2020, all 
HCV evaluations and treatment initiation in 
the viral hepatitis clinic started being con-
ducted exclusively via telehealth. This was 
the primary modality of HCV evaluations 
and treatment initiation until COVID-19 
restrictions were lifted to permit in-person 
evaluations. Prescriptions were delivered by 
mail to patients following treatment initia-
tion appointments. 
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We retrospectively reviewed electronic 
health records of veterans referred to start 
treatment March 1, 2020, through Sep-
tember 30, 2020. The endpoint of the re-
viewed records was set because during this 
specific time frame, VAGLAHS used an ex-
clusively telehealth-based model for HCV 
evaluation and treatment. Patients were fol-
lowed until June 15, 2021. Due to evolving 
COVID-19 restrictions at the time, and de-
spite requests received, treatment initiations 
by the pharmacy team were suspended in 
March 2020 but HCV treatments resumed in 
May. Data collected included baseline demo-
graphics (age, sex, race, ethnicity, housing 
status, distance to VAGLAHS), comorbidities 
(cirrhosis, hepatitis B virus coinfection, HIV 
coinfection), psychiatric conditions (mood 
or psychotic disorder, alcohol use disor-
der [AUD], opioid use disorder), and treat-
ment characteristics (HCV genotype, HCV 
treatment regimen, baseline viral load). Dis-
tance from the patient’s home to VAGLAHS 
was calculated using CDXZipStream soft-
ware. Comorbidities and psychiatric con-
ditions were identified by the presence of 
the appropriate diagnosis via International 
Statistical Classification of Diseases and Re-
lated Health Problems, Tenth Revision codes in 
the health record and confirmed by review 
of clinician notes. Active AUD was defined 
as: (1) the presence of AUD diagnosis code; 
(2) AUD Identification Test-Consumption 
(AUDIT-C) score of high or severe risk based 
on established cutoffs; and (3) active alcohol 
use noted in the electronic health record. All 
patients had an AUDIT-C score completed 
within 1 year of initiating treatment. Opioid 
use disorder was defined by the presence of 
diagnostic codes for opioid dependence or 
opioid abuse.

The reasons for treatment noninitiation 
and discontinuation were each captured. We 
calculated descriptive statistics to analyze the 
frequency distributions of all variables. In-
dependent t tests were used to analyze con-
tinuous data and Pearson χ2 test was used 
to analyze categorical data. Statistical signifi-
cance was set as P < .05. 

RESULTS
From March 1, 2020, through September 30, 
2020, 73 veterans were referred to the HCV 
clinical pharmacist for treatment (Figure). 

Forty-three veterans (59%) initiated HCV 
treatment and 34 (79%) completed the full 
treatment course (Table 1). Twenty-five pa-
tients (65%) had their sustained virologic 
response at 12 weeks (SVR12) testing and 
22 patients achieved SVR12 (88%; 30% of 
total sample). One patient did not achieve 
SVR, and 2 patients died (variceal hemor-
rhage and progression of cerebral amyloido-
sis/function decline) before the completion 
of laboratory testing. From March 2020 to 
May 2020, HCV treatments requests were 
paused as new COVID-19 policies were 
being introduced; 33 patients were referred 
during this time and 21 initiated treatment. 

TABLE 1 Baseline and Clinical Characteristics (N = 73)

Demographics
Treatment started, 

No. (%) (n = 43)
Treatment not started, 

No. (%) (n = 30)
P  

value

Age
  ≥ 65 y
  < 65 y

21 (49)
22 (51)

11 (37)
19 (63)

.30

Sex
  Male
  Female

43 (100)
0

29 (97)
1 (3)

.41

Race
  White
  Black or African American
  Hispanic or Latino
  Declined to answer

14 (33)
17 (40)
8 (19)
4 (9)

13 (43)
9 (30)
5 (17)
3 (10)

.79

Housing status
  Stable
  Unhoused
  Inpatient

20 (47)
2 (5)
1 (2)

11 (37)
2 (7)
4 (13)

.30

Patient travel distance
  < 25 miles
  ≥ 25 miles  

27 (63)
16 (37)

21 (70)
9 (30)

.52

HIV coinfection 0 2 (7) .09

Mental health disorder 33 (77) 21 (70) .52

Cirrhosis 
  Not decompensated
  Decompensated

4 (9)
4 (9)

9 (30)
2 (7)

.08

Hepatocellular  
    carcinoma 0 2 (7) 

.09

Opioid use disorder 14 (33) 13 (43) .35

Alcohol use disordera 4 (9) 9 (30) .02

Treatment naïve 37 (86) 23 (77) .30

Hepatitis C virus genotype 
  1
  2 
  3

37 (86)
4 (9)
2 (5)

25 (83)
1 (3)
2 (7)

.61

aDefined by presence of diagnosis, Alcohol Use Disorder Identification Test-Consumption 
score of high or severe, and active alcohol use.
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Veterans that did not start HCV treat-
ment had a significantly higher rate of ac-
tive AUD when compared with those that 
initiated treatment: 30% vs 9% (P = .02). 
Of the patients who started and discon-
tinued treatment, none had active AUD. 
Other baseline demographics, clinical 
characteristics, and treatment characteris-
tics were similar between the groups. No 
patient demographic characteristics were 
significantly associated with HCV treat-
ment discontinuation. We did not observe 
any major health disparities in initiation 
or discontinuation by sex, race, ethnicity, 
or geography. Eleven patients (37%) could 
not be contacted, which was the most 
common reason veterans did not initiate 
treatment (Table 2). Of the 9 patients that 

did not complete SVR12, 5 patients could 
not be contacted for follow-up, which was 
the most common reason veterans discon-
tinued treatment. 

DISCUSSION
This study highlights the experience of 
treating patients with HCV with an exclu-
sively telehealth model in the months fol-
lowing implementation of stay-at-home 
orders from March 19, 2020, to September 
30, 2020, during the COVID-19 pandemic 
at VAGLAHS. We were able to successfully 
complete treatment for 34 veterans (47%) 
and achieved SVR rates of 88%. We found 
that AUD was associated with unsuccess-
ful treatment initiation. There were no sta-
tistically significant patient characteristic  

FIGURE Algorithm for Identifying and Initiating HCV Treatment in Eligible Patients 

9 SVR12 not completed

25 SVR12 completed
   22 SVR12 achieved (88%)
     1 SVR12 not achieved (4%)
     2 Died prior to completing SVR12 (8%)

30 Did not initiate treatment

9 Discontinued treatment
   5 Unable to contact patient (56%)
   1 Declined further treatment (11%)
   2 Adverse effects (22%)
   1 Deceased (11%)

43 Initiated HCV treatment

73 Referred to clinical pharmacy specialist

34 Completed treatment

Viral hepatitis clinic physician evaluation

Positive HCV RNA test resultConsult sent to  
viral hepatitis clinic

Abbreviations: HCV: hepatitis C virus; SVR12: sustained virologic response at 12 weeks.
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findings for treatment discontinuation in 
our study (Table 3). Unhealthy alcohol use 
and AUD are highly prevalent among veter-
ans with HCV and prior to the pandemic, 
studies have demonstrated AUD as a barrier 
to HCV treatment.7 

Since worse hepatic outcomes have been 
observed in veterans with HCV and AUD 
and increased harmful patterns of drinking 
occurred during the pandemic, a renewed in-
terest in treating AUD in these veterans dur-
ing the era of telehealth is critical.8 While 
we were unable to ascertain whether alco-
hol misuse in our cohort increased during 
the pandemic or whether changes in drink-
ing patterns affected HCV treatment out-
comes before and after the pandemic, such 
an association should reinforce the need for 
clinicians to expeditiously link patients to 
substance use care. It should also stimulate 
further considerations of addressing social 
determinants of health not captured in this 
study.

During the pandemic, veterans with post-
traumatic stress disorder, a history of serving 
in combat roles, and experiencing related fi-
nancial stressors had higher risk of AUD.9,10 
For veterans with AUD who initiated HCV 
treatment, none discontinued their therapy, 
aligning with other studies showed that pa-
tients with AUD were able to achieve high 
rates of SVR and emphasizing that veterans 
should be treated irrespective of an AUD di-
agnosis.11 However, more innovative en-
gagement initiatives for veterans with AUD 
should be explored as we continue to adapt 
more telehealth-based care for HCV direct-
acting antiviral treatments. A more in-depth 
understanding of how alcohol use relates to 
treatment noninitiation is warranted, as this 
may stem from behavioral patterns that could 
not be captured in the present study. 

The inability to reach veterans by tele-
phone was a major reason for noninitiation 
and discontinuation of treatment. While the 
expansion of telehealth services has been 
noted across the VHA, there is still room for 
improving methods of engaging veterans in 
health care postpandemic.12 Prior studies in 
veteran populations that were successful in 
increasing uptake of HCV treatment have 
employed telehealth strategies that further 
emphasizes its integral role in HCV elimi-
nation.13 Although our study did not show 

mental health comorbidities and housing 
status as statistically significant, it is impor-
tant to note that 20% of patients referred for 
HCV treatment had an incomplete evalu-
ation which can lead to potentially unob-
served indicators not captured by our study 
such as quality of linkage to care. It is im-
perative to stress the best practices for HCV 
initiation by integrating a multidisciplinary 
team to address patients’ psychosocial co-
morbidities.14 Finally, we did not observe 
any major disparities in treating veterans 
with HCV during the pandemic. This ob-
servation is reassuring and consistent with 
other VHA data given the heightened rec-
ognition of health disparities seen in health 
care sectors across the country, especially ev-
ident during the COVID-19 pandemic and 
the current era of increased adaptation of 
telehealth.

Limitations
Limitations to this study include its retro-
spective nature, small sample size, and short 
study time frame as a proportion of veter-
ans have yet to complete HCV treatment 
which can potentially explain how larger 
studies were able to find other statistically  

TABLE 2 Treatment Noninitiation (n = 30)

Reason No. (%)

Unable to contact 11 (37)

Patient declined 2 (7)

Patient moved 3 (10)

Comorbidities 7 (23)

Workup incomplete 6 (20)

Did not initiate contact yet 1 (3)

TABLE 3 Study Participant Alcohol Use Risk Level
Riska Patients, No. Diagnosis Active drinking

Low 39 6 0

Medium 3 0 0

High 10 5 4

Severe 21 16 9

aLow risk (male, ≥ 3 drinks; female, ≥ 2 drinks); moderate risk (male, 4-5 drinks; 
female, 3-5 drinks); high risk (6-7 drinks); severe (8-12 drinks).
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significant patient-related factors impacting 
treatment initiation compared to ours. Given 
the lack of universal standardized diagnos-
tic criterion of AUD, this can limit how our 
study can be compared to others in similar 
populations. Additionally, this study was con-
ducted at a single facility with a predomi-
nantly older male veteran population, which 
may not be generalizable to other popula-
tions.

CONCLUSIONS
Treating HCV during the COVID-19 pan-
demic with telehealth and mail-out medica-
tions was feasible and led to high SVR rates, 
but unhealthy alcohol use and an inability 
to contact veterans were predominant barri-
ers to success. Future quality improvement 
efforts should focus on addressing these bar-
riers and exploring the relationship between 
alcohol use and HCV treatment initiation.
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