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ARandomized Trial of Off-Site
Collaborative Care for Depression in
Chronic Hepatitis CVirus
Fasiha Kanwal , Jeffrey M. Pyne, Shahriar Tavakoli-Tabasi,
Susan Nicholson, Brian Dieckgraefe, Erma Storay,
Matthew Bidwell Goetz, Jennifer R. Kramer, Donna Smith,
Shubhada Sansgiry, Aylin Tansel, Allen L. Gifford, and
Steven M. Asch

Objective. To test the effectiveness of a collaborative depression care model in
improving depression and hepatitis C virus (HCV) care.
Data Sources/Study Setting. Hepatitis C virus clinic patients who screened positive
for depression at four Veterans Affairs Hospitals.
Study Design. We compared off-site depression collaborative care (delivered by
depression care manager, pharmacist, and psychiatrist) with usual care in a randomized
trial. Primary depression outcomes were treatment response (≥50 percent decrease in
20-item Hopkins Symptoms Checklist [SCL-20] score), remission (mean SCL-20
score, <0.5), and depression-free days (DFDs). Primary HCVoutcome was receipt of
HCV treatment.
Data Collection. Patient data were collected by self-report telephone surveys at base-
line and 12 months, and from electronic medical records.
Principal Findings. Baseline screening identified 292 HCV-infected patients with
depression, and 242 patients completed 12-month follow-up (82.9 percent). Interven-
tion participants were more likely to report depression treatment response, remission,
and more DFDs than usual care participants. Intervention participants were more likely
to receive antiviral treatment; however, the difference was not statistically significant.
Conclusion. Off-site depression collaborative care improved depression outcomes in
HCV patients and may serve as a model for collaboration between mental health and
specialty physical health providers in other high co-occurring conditions.
Key Words. Physical health, depression, hepatitis C

Depression is one of the most common mental health disorders affecting per-
sons with chronic hepatitis C virus (HCV) infection (El-Serag et al. 2002;
Lehman and Cheung 2002; Bini et al. 2005; Butt et al. 2005). Despite
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availability of simple and effective treatments, depression is underdiagnosed
and undertreated in routine HCV care (Lehman and Cheung 2002; Evon
et al. 2007). Patients with both depression and HCVare at high risk for mor-
bidity and mortality. Depression in patients with HCVmay be associated with
fatigue, functional disability, and poor health-related quality of life (Dwight
et al. 2000; Dan et al. 2006; Lim et al. 2006; Ozkan et al. 2006). While
depression had been the main exclusionary criterion to interferon-based
antiviral treatment (Cawthorne et al. 2002; Bini et al. 2005; Butt et al. 2005;
Evon et al. 2007), new treatments can now be safely used in patients with
depression. Yet depression continues to play a role in predicting receipt and
success of HCV treatment through its effect on retention in care and treatment
adherence, in addition to the intrinsic value of improving mental health-
related quality of life.

In general primary care, structured depression collaborative care mod-
els are both effective and cost-effective, improving both mental health process
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quality and clinical outcomes (Katon et al. 1996; Lave et al. 1998; Simon et al.
2000, 2001; Hedrick et al. 2003). Like many other chronic conditions that
require specialized knowledge or procedures, patients are predominantly
evaluated and treated for HCV in dedicated specialty clinics rather than pri-
mary care. Intensive yet focused collaborative care in HCV clinics may be
effective in improving depression and HCV care. Compared to the usual
referral-based models, a collaborative care model in HCV may be more
accessible and potentially less stigmatizing than receiving care in the specialty
mental health clinics. Moreover, centralizing care around an HCV clinic may
increase the likelihood that patients will stay in both HCVand mental health
care.

This study adapted an evidence-based primary care model of depression
collaborative care to HCV clinic settings in four Veterans Administration
(VA) facilities and evaluated the model’s clinical effectiveness. We hypothe-
sized that depressed HCV patients who were assigned to the Hepatitis C
Translating Initiatives for Depression Into Effective Solutions (HEPTIDES)
intervention would report improvement in depression outcomes and be more
likely to receive antiviral treatment compared with patients receiving usual
care. Six-month intervention response was reported previously, demonstrat-
ing modest improvements in depression outcomes (Kanwal et al. 2016). We
now report data from the 12-month follow-up (predefined study end point) of
HCV patients included in the randomized controlled trial.

METHODS

Design

The HEPTIDES study compared depression collaborative care with
usual care in a randomized controlled effectiveness trial. The study was
approved by the VA Central Institutional Review Board and registered
in Clinicaltrials.gov.

Participants

We recruited a continuously enrolled, longitudinal sample of patients with
confirmed HCV infection (positive HCV RNA test) who were seen in HCV
clinics and who screened positive for major depression using the 9-item
Patient Health Questionnaire (PHQ-9) depression screening instrument
(score ≥10). Exclusion criteria included the following: already on HCV
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treatment; no telephone access; bereavement; current suicidal ideation; signif-
icant cognitive impairment (score ˃10 on the Blessed Orientation Memory
and Concentration Test) (Katzman et al. 1983), court-appointed guardian;
diagnosis of schizophrenia; and bipolar disorder with admission for mental
health diagnosis in the previous 12 months.

Participants were randomly assigned to intervention or usual care in a
1 : 1 ratio using a computer-generated random assignment sequence stratified
by clinic. Participants were enrolled fromMay 2012 through September 2013.
Subjects provided written informed consent after receiving a complete
description of the study prior to baseline screening.

Depression Screening and Intervention Adaptation by Clinic

The HCV clinic staff, including nurses, physician assistants, and HCV clini-
cians, conducted the depression screening and the research team delivered the
intervention. Depression screening methods were adopted at each clinic as
part of routine care using the PHQ-9 before eachHCV clinic visit. HCV clinic
staff was aware of the depression screening results for all participants.

HEPTIDES Intervention

The purpose of the HEPTIDES intervention was to support HCVand mental
health clinicians in delivering evidence-based depression treatment. The
depression care team consisted of a registered nurse depression care manager, a
clinical pharmacist, and a psychiatrist. This team was centrally located off-site at
one VA medical center and convened once a week and as needed by telephone
or in person. Clinicians were not blinded to the depression care received by the
patient. The depression care team communicated with treating HCVand men-
tal health clinicians (if patients were seen by both) via electronic medical record
progress notes. The DCM communicated with patients via telephone. The
HEPTIDES depression care team made treatment suggestions. Treatment deci-
sions were made by the HCVor mental health clinicians at each site.

The DCMdelivered the following intervention components: participant
education and activation, assessment of treatment barriers and possible reso-
lutions, depression symptom and treatment monitoring, substance abuse
monitoring, and instruction in self-management (e.g., encouraging patients to
exercise and participate in social activities). The DCM used prewritten scripts
that were supported by the Web-based decision support system (DSS). The
intervention used a stepped-care model for depression treatment. The five-
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step model included the following components plus DCM monitoring:
self-management education, depression care team treatment suggestions
(counseling or pharmacotherapy, considering participant preference), phar-
macotherapy suggestions after review of depression treatment history by the
clinical pharmacist, combination pharmacotherapy and specialty mental
health counseling, and referral to specialty mental health. Specific treatment
suggestions were based on the VA/Department of Defense Depression Treat-
ment Guidelines. At any time, HCV providers were free to refer participants
directly to specialty mental health care. The stepped-care model was used to
increase treatment intensity when participants did not respond to treatment.

The DCM conducted telephone-based monitoring every 2 weeks during
acute treatment (before achieving a sustained 50 percent decrease in PHQ-9
score) and every 4 weeks during self-management education or continuation
treatment (for 2 months after maintaining remission [PHQ-9 score <5] or
6 months after maintaining a 50 percent decrease in PHQ-9 score). The DSS
identified the potential need to change treatment when antidepressant regimen
adherence was less than 80 percent during the past 14 days, counseling adher-
ence was less than 75 percent during the past month, participant reported severe
adverse effects during two consecutive DCM encounters, participant reported a
5-point increase in depression severity from the enrollment PHQ-9 score based
on two consecutive DCM encounters, or lack of participant response (<50 per-
cent decrease from enrollment PHQ-9 score during two consecutive DCM
encounters) following an 8-week antidepressant or 12-week counseling trial.

Usual Care

Usual care included depression screening with the same PHQ-9 screener used
for intervention patients. Usual care patients received “standard of care”
depression treatment, typically including referral to specialty mental health
clinics or depression treatment at integrated primary care mental health clinics
where patients had access to on-site evidence-based psychotherapy and phar-
macotherapy. Usual care patients did not have access to the DCM or depres-
sion care team.

Data Collection

Baseline and follow-up data were collected by a single telephone interviewer
who was blinded to treatment assignment. At baseline, the Depression Out-
comes Module (DOM) was administered to assess patient demographics,
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depression history, and co-occurring physical health problems (Rost, Smith,
and Burnam 1992; Smith et al. 2000). Mental health comorbidity was
measured using the Mini-International Neuropsychiatric Interview (MINI)
(Sheehan et al. 1998). Acceptability of antidepressant treatment was measured
using an item developed for the Quality Improvement for Depression studies
(Wells et al. 2000; Rost et al. 2001).

Outcome Measures

The primary end points were improvement in depression outcomes and
antiviral treatment for HCV. Secondary end points were health-related quality
of life, street drug or alcohol use, treatment satisfaction, and antidepressant
medication regimen adherence.

Depression symptom severity during the past 2 weeks was measured
using the 20-item Hopkins Symptom Checklist (SCL-20), which includes the
13-item depression scale plus 7 depression-related items from the Hopkins
Symptom Checklist 90–Revised (Derogatis 1994). The items are scored from
0 to 4 and averaged to provide a mean depression severity score ranging from
0 to 4, with higher scores indicating greater severity. Depression outcomes
based on the SCL-20 included response, remission, and depression-free days
(DFDs). Depression treatment response at 12 months was defined as a 50 per-
cent or greater decrease in the mean SCL-20 score compared with baseline,
and remission was defined as a mean SCL-20 score of less than 0.5. DFDs
were calculated as a summative measure of depression severity based on base-
line and 12-month SCL-20 data using formulas originally developed by Lave
and colleagues and adapted for the SCL-20 (Katon et al. 1996; Lave et al.
1998; Simon et al. 2000, 2001). For each assessment, an SCL-20 score of less
than 0.5 was considered depression free, a score of 2.0 or higher was consid-
ered fully symptomatic, and scores in between were assigned a linear propor-
tional value. Antiviral treatment was defined as receipt of at least one
prescription of pegylated interferon within 12 months of baseline.

Health-related quality of life was measured using the physical and men-
tal health component summary scores (PCS andMCS) from theMedical Out-
comes Study Veterans 12-Item Short-Form Health Survey (SF-12) (Ware,
Kosinski, and Keller 1996). The MINI alcohol abuse/dependence, at-risk
drinking, and street drug use modules were used to measure quantity and fre-
quency and diagnostic criteria for alcohol and drug use (Sheehan et al. 1998).
At-risk drinking was defined as exceeding four standard drinks per day (>14/
week) for men and more than three per day (>7/week) for women (National
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Institute on Alcohol Abuse and Alcoholism 2016) Illicit street drug use was
measured by self-report. Patient satisfaction with HEPTIDES was measured
using a measure that was adapted from the Group Health Association of
America Consumer Satisfaction Survey (1991). Pharmacy refill data were used
to calculate a medication possession ratio (MPR) (Valenstein et al. 2002), by
dividing the number of days’ supply of antidepressant medications received
by the number of days’ supply needed to take the medication continuously.

Statistical Analyses

Participants were the unit of the intent-to-treat analysis. We based sample size
calculations on data from a previous study that implemented this intervention
in HIV clinics (Pyne et al. 2011). Assuming that 35 percent of patients in
HEPTIDES would experience improvement in depression outcomes
compared to 18 percent in usual care, we needed 170 patients to complete
12-month follow-up in order to test the hypothesis at 80 percent power and 5
percent significance level.

We compared categorical variables using a Χ2 test and continuous vari-
ables using a two-tailed t-test or its nonparametric analogue. We used logistic
and ordinary least squares regression analyses to estimate intervention effects
for dichotomous and continuous outcomes, respectively, adjusting for base-
line covariates that significantly predicted dependent variables at p < .20 in
bivariate analyses. The only exceptions were age and race variables, which we
entered in the models based on conceptual considerations. Furthermore, sev-
eral variables captured the same construct (examples: history of depression
and depression treatment). We selected only one of these conceptually related
variables for entry into the multivariate models based on the presence of con-
sistent and strong associations with the end points.

We did not adjust for potential nesting of participants within VAmedical
centers because the intraclass coefficient (�0.0004) was close to zero with
respect to our main outcomes, and there were no significant differences in out-
comes across sites.

RESULTS

Patient Characteristics

A total of 292 patients completed baseline interviews. Follow-up data collec-
tion interviews were completed for 263 participants (90.1 percent) at
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6 months (Kanwal et al. 2016) and 242 (82.8 percent) at 12 months
(Figure 1).

The majority of 242 patients who completed 12-month follow-up were
men (mean age 59 years). Approximately half of our sample was African
American and 41.3 percent was married. The annual income was greater than
$20,000 in only 29.3 percent of participants. Most reported a history of mood
disorder and 120 (49.5 percent) reported at least one active prescription for an
antidepressant medication at baseline, yet still scored positive for depression
on the SCL-20. A total of 103 (42.5 percent) patients preferred not to take an
antidepressant. Over half of the sample had comorbid generalized anxiety dis-
order and 26 (10.7 percent) patients met criteria for at-risk drinking. Patients
on average had five physical comorbidities and a total of 40 (16.5 percent)
patients had already progressed to advanced liver fibrosis or cirrhosis.

Table 1 presents baseline characteristics for the two study groups. Inter-
vention and usual care participants were similar at baseline with the exception
of marital status and at-risk drinking; usual care participants were more likely to
bemarried andmeet criteria for at-risk drinking than intervention participants.

Primary End Points

Among 114 patients in the intervention group, 36 (31.6 percent) met criteria
for treatment response compared to 19 of the 128 patients (14.8 percent) in the
usual care group at 12 months (p-value .002) in unadjusted analyses. Similarly,
intervention patients were more likely to experience remission at 12 months
than those in the usual care group (22/114 or 19.3 percent vs. 9/128 or 7.0 per-
cent (p-value .004). Intervention patients also had more DFDs than usual care
patients. However, this difference did not reach statistical significance in unad-
justed analysis (mean 118.7 vs. 109.3, p-value .53) (Table 2).

Figure 2 displays the effect of the intervention on depression outcomes
at 6 months and 12 months among patients who completed both 6- and 12-
month follow-ups (n = 232). The effect of intervention was more pronounced
at 12-month follow-up.

Table 2 also presents the effect of the intervention after adjusting for
age, race, and other clinical covariates that were significant in the bivariate
analyses for each outcome. Baseline depressed HCV patients in the interven-
tion group were more likely to meet criteria for response (adjusted odds ratio,
OR = 3.35, 95 percent CI = 1.71–6.53), remission (adjusted OR = 3.69, 95
percent CI = 1.56–8.74) and had more DFDs (adjusted beta = 30.70 days, 95
percent CI = 10.5–50.8) than usual care participants.
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A total of 18 patients started antiviral treatment during study follow-up.
Intervention participants were more likely to receive antiviral treatment (9.7
percent vs. 5.5 percent); however, the difference was not statistically signifi-
cant. We did not perform a multivariable analysis given the small number of
patients whomet this end point.

Secondary End Points

Significant intervention effects were observed for mental health-related qual-
ity of life, but not for physical health quality of life, satisfaction with care,

Figure 1: Study FlowDiagram
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Table 1: Baseline Characteristics of Study Participants (n = 242)

Characteristics

Intervention
(N = 114)

Usual care
(N = 128)

N/mean %/SD N/Mean %/SD

Site
Houston 71 62.3 78 60.9
Little Rock 13 11.4 11 8.6
Los Angeles 10 8.8 11 8.6
Saint Louis 20 17.5 28 21.9

Demographics
Age, mean (SD) 59.0 5.6 59.4 4.9
Male 110 96.5 123 96.1
Race
White 48 42.1 35 27.3
African American 55 48.3 80 62.5
Hispanic 6 5.3 7 5.5
Other race 5 4.4 6 4.7

Marital status*
Single/never married 12 10.5 14 10.9
Married 35 30.7 65 50.8
Divorced/separated/widow 67 58.8 49 38.3

Education
High school graduation or lower 58 50.9 60 46.9
College or higher 56 49.1 68 53.1

Annual income ≥$20,000 33 28.9 38 29.7
Clinical characteristics
Short Form (SF)-12 physical component score, mean (SD) 35.1 12.4 35.2 11.3
SF-12mental component score, mean (SD) 41.8 13.8 39.4 11.9
Satisfied with care 86 75.4 93 72.7
Physical health comorbidity score, mean (SD) 5.2 3.0 4.9 2.6
Cirrhosis 21 18.4 19 14.8
SCL-20 score, mean (SD) 1.9 0.8 1.7 0.8
SCL-20 < 0.5 at baseline 4 3.5 12 9.4
Major depression 90 79.0 93 72.7
Panic disorder 9 7.9 4 3.1
Generalized anxiety disorder 66 57.9 65 50.8
Post-traumatic stress disorder 40 35.1 35 27.3
Adrink of alcohol in the last year 61 53.5 77 60.2
At-risk drinking* 6 5.3 20 15.6
Any inpatient mental health admission 43 37.7 49 38.3
Any past depression treatment 87 76.3 90 70.3
Any antidepressant in past 6 months 43 37.7 47 36.7
Any depression treatment in past 6 months 62 54.4 64 50.0
Current antidepressant prescription 55 48.3 65 50.9
Skipped antidepressant in past 4 days 8 7.0 18 14.1

Continued
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antidepressant medication regimen adherence, or alcohol and street drug use
at 12 months. The adjusted intervention effect resulted in significantly better
12-month SF-12 mental health component summary score compared with
usual care (adjusted mean difference = 3.73, 95 percent CI = 0.47–6.99)
(Table 3). The unadjusted and adjusted intervention effects on SF-12 physical
component summary score, satisfaction with care, antidepressant regimen
adherence, and at-risk alcohol or drug use were not significant, although there

Table 1. Continued

Characteristics

Intervention
(N = 114)

Usual care
(N = 128)

N/mean %/SD N/Mean %/SD

Depression treatment preference
Watchful waiting acceptable 80 70.2 83 64.8
Antidepressant medication acceptable 70 61.4 69 53.9
Individual counseling acceptable 92 80.7 106 82.8
Group counseling acceptable 64 56.1 78 60.9

Psychoactive drugs in past 6 months 49 43.0 62 48.4

*Statistically significant differences.

Table 2: Comparison of Primary Outcomes between Intervention and
Usual Care at TwelveMonths

Outcomes
HEPTIDES
(n = 114)

Usual Care
(n = 128) p-value

Adjusted Odds
Ratio or Difference (95%
Confidence Interval)

Depression severity
Response—no/
total no (%)

36/114 (31.6) 19/128 (14.8) .002 3.35 (1.71–6.53)

Remission—no/
total no (%)

22/114 (19.3) 9/128 (7.0) .004 3.69 (1.56–8.74)

Depression-free
days, mean(SD)*

118.7 (106.7) 109.3 (117.9) .53 30.70 (10.5–50.8)

HCV treatment 11/114 (9.7) 7/128 (5.5) .22 NA

Notes: *Intervention n = 109, usual care n = 123.
Only baseline covariates that predicted the outcomes in bivariate analyses (p < .20) were included
in eachmultivariable regressionmodel.
Response: age, race, cirrhosis status, baseline SCL-20, depression treatment in the past 6 months,
generalized anxiety disorder.
Remission: age, race, cirrhosis status, baseline SCL-20, depression treatment in the past 6 months,
generalized anxiety disorder.
Depression-free days: age, race, cirrhosis status, baseline SCL-20, depression treatment in the past
6 months, generalized anxiety disorder, panic disorder, post-traumatic stress disorder.
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was a trend toward higher medication adherence (adjustedOR = 1.25, 95 per-
cent CI = 0.67–2.33) and lower alcohol or street drug use (adjusted
OR = 0.59, 95 percent CI = 0.33–1.02) in the intervention group.

DISCUSSION

We found that structured remote collaborative care was associated with higher
rates of depression response and remission outcomes as well as more DFDs at
12 months compared to usual care. The effect of intervention on depression
outcomes was consistent across the four study sites and across several patient
subgroups.

We also found that the effectiveness of the HEPTIDES intervention
improved over time. We had found a trend toward higher rates of depression
response and remission outcomes compared to usual care at 6 months (Kan-
wal et al. 2016). By 12 months, the odds of meeting depression outcomes were
threefold higher in the intervention compared to usual care. These data sug-
gest that depression symptoms improved gradually in the intervention group
—a finding in contrast to previous studies in medical specialty populations in
the VA (Pyne et al. 2011). For example, in a previous study that implemented

Figure 2: Hepatitis C Translating Initiatives for Depression into Effective
Solutions Intervention Effects on Depression at Six and Twelve Months
[Color figure can be viewed at wileyonlinelibrary.com]
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a similar collaborative care intervention in HIV clinics, depression symptoms
improved more rapidly in the intervention group compared with usual care.
Usual care participants caught up with intervention participants in terms of
response and remission rates at 12-month follow-up (Pyne et al. 2011). In con-
trast, intervention patients in our study continued to report better depression
outcomes throughout the study with higher response and remission rates as
12 months than 6 months.

There may be several reasons underlying the observed difference in
rapidity of effect. Our study included patients with characteristics that may
have slowed their response to the intervention. For example, in addition to
being chronically infected with HCV, participants on average had five other

Table 3: Comparison of Secondary Outcomes between Intervention and
Usual Care at TwelveMonths

Outcomes
HEPTIDES
(n = 114)

Usual Care
(n = 128) p-value

Adjusted Odds Ratio or
Difference (95%CI)

Short Form (SF)-12 physical
component score, mean (SD)

35.1 (12.4) 35.2 (11.3) .96 �0.85 (�3.52 to 1.80)1

SF-12 mental component score,
mean (SD)

41.8 (13.8) 39.4 (11.9) .16 3.73 (0.47–6.99)1

Satisfied with care—no/total no
(%)

80 (70.2) 91 (71.1) .87 0.98 (0.55–1.75)2

Antidepressant adherence
(medication possession ratio
>90%)—no/total no (%)

40 (35.1) 33 (25.8) .12 1.25 (0.67–2.33)2

At-risk drinking or street drug
use—no/total no (%)

40 (35.1) 55 (43.0) .21 0.59 (0.33–1.02)2

Notes: Only baseline covariates that predicted the outcomes in bivariate analyses (p < .20) were
included in the multivariable regressionmodel for each outcome.
SF-12 physical component score (PCS): age, race, marital status, baseline PCS, cirrhosis, depres-
sion treatment in the past 6 months, preference regarding waiting to treat, individual counseling,
and group counseling.
SF-12 mental component score(MCS): age, race, baseline MCS, cirrhosis, baseline SCL-20,
depression treatment in the past 6 months, generalized anxiety disorder, panic disorder, post-trau-
matic stress disorder, preference regarding antidepressants, current prescription of antidepres-
sants, and self-report of skipping antidepressants.
At-risk drinking or street drug use: age, race, depression treatment in the past 6 months, general-
ized anxiety disorder, panic disorder, preference regarding individual and group counseling, and
study site.
Satisfied with care: age, race, baseline SCL-20, baseline satisfaction with care, depression treat-
ment in the past 6 months, panic disorder, preference regarding individual counseling, study site.
Antidepressant adherence: age, race, major depression, depression treatment in the past
6 months, panic disorder, post-traumatic stress disorder, preference regarding antidepressants
and group counseling, and current prescription of antidepressants.
1Adjusted differences were calculated for continuous variables.
2AdjustedOdds Ratios were calculated for categorical variables.
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comorbid physical health conditions and one of five had already progressed
to cirrhosis (advanced liver disease). Half of our patients screened positive for
depressive symptoms while being on antidepressant medications and ~40 per-
cent had a history of inpatient mental health admission—substantially higher
than those reported in previous studies (Fortney et al. 2007; Pyne et al. 2011).
Our patients were also less accepting of antidepressants, and a substantial pro-
portion reported ongoing drug and alcohol use—all factors that could con-
tribute to a slower response to intervention. Given these differences, it is
perhaps not surprising that only 32 percent of HCV patients in the interven-
tion group achieved depression response at 12 months compared to ~40 per-
cent in HIV infected patients (Pyne et al. 2011). However, the magnitude of
these improvements was similar to, if not larger than, those seen in other VA
studies (Fortney et al. 2007; Pyne et al. 2011). The adjusted incremental 12-
month DFDs result from the HEPTIDES intervention (30.7 DFDs) was larger
when compared to 19.3 incremental DFDs during 12 months in VA HIV
infected patients (Pyne et al. 2011) and 14.6 incremental DFDs during
9 months in a VA primary care sample (Liu et al. 2003). Overall, our data
show that depressed HCV patients benefit from collaborative depression care.
However, they might need to be in the intervention program for longer than
6 months for the treatment to be effective.

The intervention also resulted in significant improvement in mental
health quality of life outcome, providing further support to the effectiveness of
HEPTIDES intervention in improving depression outcomes. Lack of detect-
able differences in adherence suggests that other mechanisms, beyond opti-
mizing antidepressant adherence, led to improved depression and mental
health-related quality of life outcomes. However, it is possible that we did not
detect adherence effects because of measurement error inherent in relying on
pharmacy data for treatment adherence. Intervention patients were slightly
more likely to receive specialty mental health care than those in the usual care
group; however, this difference did not reach statistical significance (74.5 per-
cent vs. 65.7 percent, respectively p = .12). Furthermore, among those with
any specialty mental health care, on average, usual care patients had more vis-
its to specialty mental health than intervention patients (12 [standard devia-
tion, SD 17] vs. 9 [SD 5] visits, respectively, p = .01). During these visits, the
intervention may have led to greater dose intensification or treatment switch-
ing not detected by our measurement methods. Another mechanism for
depression improvements may have been DCM promotion of self-manage-
ment activities and/or brief interventions for alcohol and other drug abuse.
Indeed, we saw a trend toward a reduction in alcohol and street drug use in
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the intervention patients (adjusted OR = 0.59, 95 percent CI, 0.33–1.02).
Although this effect did not reach statistical significance, perhaps due to a
delayed response similar to what we observed for depression outcomes,
extending the duration of intervention might have resulted in statistically sig-
nificant improvements in substance use outcomes.

Only a few of our patients received antiviral treatment during the study
follow-up. HCV treatment landscape has changed in the last few years. Dur-
ing the HEPTIDES study period, boceprevir or telaprevir in combination
with pegylated interferon and ribavirin constituted the standard of care: a
treatment with substantial toxicity and a low cure rate. For this reason and
given the anticipated approval of all-oral direct acting antiviral agents (ap-
proved shortly after HEPTIDES ended), most patients and their clinicians
deferred antiviral treatment; this might explain the low rate of HCV treatment
in our study. In a recent study, an integrated care model with a mid-level men-
tal health provider co-located in the VA HCV clinics led to an increase in the
proportion of patients who started antiviral therapy (Ho et al. 2015). The co-
located mental health provider in this study provided brief mental health
interventions, case management, and also directly facilitated antiviral therapy.
HEPTIDES did not directly facilitate antiviral therapy but rather got patients
ready for antiviral therapy (by controlling depression symptoms). These dif-
ferences, in addition to the earlier time period for the integrated care study
(2009–2011), likely explain the observed differences in antiviral treatment
rates between the two studies.

We believe that the off-site nature of the HEPTIDES intervention is a
key strength of our study and may have broader implications for the organiza-
tion of HCVand other specialty health care settings. Collaborative care mod-
els, such as used in the current study, that employ off-site mental health
specialists to support physical health specialty clinics using telemedicine may
improve health care and cost less than hiring on-site mental health clinicians.
In one of the few buy versus build depression collaborative care studies, the
off-site collaborative care team (buy) was more cost-effective than the on-site
team (build) (Pyne et al. 2015). Given this, our data may be relevant to other
specialty physical health clinical settings with a high burden of comorbid men-
tal illness.

With the advent of new antiviral treatment, depression may not impact
treatment decisions to the same extent as with the previous standard treatment
( Jacobson et al. 2013; Kowdley et al. 2013). However, one of the most impor-
tant considerations in prescribing the new antiviral treatment is patients’ abil-
ity to comply with clinic visits and medication. Depression may continue to

Collaborative Depression Care in HCV 2561



play a pivotal role in predicting antiviral treatment response in HCV patients
through its effect on treatment adherence. Regardless of the considerations
related to antiviral treatment, HCV is a particularly important chronic condi-
tion for the depression collaborative care intervention because depression is
so prevalent and because treating depression can improve depression out-
comes and has the potential to improve a wide range of life-saving self-man-
agement and adherence behaviors.

The study has several limitations. It was a four-site study, and thus, the
results may not be generalizable to all veterans with HCVand to nonveterans
seen in other health care systems. However, the geographic and clinical prac-
tice differences across the four sites allowed us to examine the impact of HEP-
TIDES in a variety of practice settings. There was a single DCM team, and
our results may have been specific to the team members. However, the team
was based on a widely implemented model in the VA that has been shown to
be effective in primary care and HIV. The newHCV treatment can be as short
as 3 months. However, the duration of experience in the HCV clinic is usually
longer than the duration of HCV treatment, allowing sufficient time for the
intervention to be effective.

In conclusion, the HEPTIDES intervention improved depression out-
comes in a highly comorbid and treatment-resistant group of patients with
HCV. This improvement was consistent across all sites and was slow to occur
but improved over time. HCV clinics should consider collaborative care to
improve depression outcomes for their patients. If confirmed in future studies,
this collaborative care programmay serve as a model for other physical health
specialty populations with high rates of comorbid depression.
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SUPPORTING INFORMATION

Additional supporting information may be found online in the supporting
information tab for this article:
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