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Abstract 
AIM
To study impact of baseline mental health disease on hepatitis C virus (HCV) treatment; and Beck’s Depression Inventory changes with sofosbuvir- and interferon-based therapy.

METHODS
This is a retrospective cohort study of participants from 5 studies enrolled from single center trials conducted at the Clinical Research Center of the National Institutes of Health, Bethesda, MD, USA. All participants were adults with chronic HCV genotype 1 (GT-1) infection and naïve to HCV therapy. Two of the studies included HCV mono-infected participants only (SPARE, SYNERGY-A), and 3 included human immunodeficiency virus (HIV)/HCV co-infected participants only (ERADICATE, PFINPK, and ALBIN). Patients were treated for HCV with 3 different regimens: sofosbuvir and ribavirin in the SPARE trial, ledipasvir and sofosbuvir in SYNERGY-A and ERADICATE trials, and pegylated interferon (IFN) and ribavirin for 48 weeks in the PIFNPK and ALBIN trials. Participants with baseline mental health disease (MHD) were identified (defined as either a DSM IV diagnosis of major depression, bipolar disorder, schizophrenia, generalized anxiety, and post-traumatic stress disorder or requiring anti-depressants, antipsychotics, mood stabilizers or psychotropics prescribed by a psychiatrist). For our first aim, we compared sustained virologic response (SVR) and adherence (pill counts, study visits, and in 25 patients, blood levels of the sofosbuvir metabolite, GS-331007) within each study. For our second aim, only patients with HIV coinfection were evaluated. Beck’s Depression Inventory (BDI) scores were obtained pre-treatment, during treatment, and post-treatment among participants treated with sofosbuvir-based therapy, and compared to scores from participants treated with interferon-based therapy. Statistical differences for both aims were analyzed by Fisher’s Exact, and t-test with significance defined as a P value less than 0.05.

RESULTS
[bookmark: OLE_LINK3537][bookmark: OLE_LINK3538]Baseline characteristics did not differ significantly between all participants with and without MHD groups treated with sofosbuvir-based therapy. Among patients treated with sofosbuvir-based therapy, the percentage of patients with MHD who achieved SVR was the same as those without (SPARE: 60.9% of those MHD compared to 67.6% in those without, P = 0.78; SYNERGY-A: 100% of both groups; ERADICATE: 100% compared to 97.1%). There was no statistically significant difference in pill counts, adherence to study visits between groups, nor mean serum concentrations of GS-331007 for each group at week 2 of treatment (P = 0.72). Among patients with HIV co-infection, pre-treatment BDI scores were similar among patients treated with sofosbuvir, and those treated with interferon (sofosbuvir-based 5.24, IFN-based 6.96; P = 0.14); however, a dichotomous effect on was observed during treatment. Among participants treated with directly acting antiviral (DAA)-based therapy, mean BDI scores decreased from 5.24 (pre-treatment) to 3.28 during treatment (1.96 decrease, P = 0.0034) and 2.82 post-treatment. The decrease in mean score from pre- to post-treatment was statistically significant (-2.42, P = 0.0012). Among participants treated with IFN-based therapy, mean BDI score increased from 6.96 at pre-treatment to 9.19 during treatment (an increase of 2.46 points, P = 0.1), and then decreased back to baseline post-treatment (mean BDI score 6.3, P = 0.54). Overall change in mean BDI scores from pre-treatment to during treatment among participants treated with DAA-based and IFN-therapy was statistically significant (-1.96 and +2.23, respectively; P = 0.0032). This change remained statistically significant when analysis was restricted to participants who achieved SVR (-2.0 and +4.36, respectively; P = 0.0004).

CONCLUSION
Sofosbuvir-based therapy is safe and well tolerated in patients with MHD. A decline in BDI associated with sofosbuvir-based HCV treatment suggests additional MHD benefits, although the duration of these effects is unknown.

Key words: Hepatitis C; Sofosbuvir; Direct acting antivirals; Directly acting antiviral; Mental health disease; Depression; Interferon; Beck’s Depression Inventory
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Core tip: The prevalence of mental health disease (MHD) among patients with chronic hepatitis C virus (HCV) can be high. However, patients with MHD may be marginalized with respect to HCV therapy and MHD is one of the most frequently cited reason for exclusion from HCV therapy. HCV therapy has evolved from interferon-based to directly acting antiviral (DAA)-based therapy with excellent tolerability and efficacy. Our study found that baseline MHD did not impact efficacy nor treatment adherence to sofosbuvir-based therapy. Furthermore, we found that Becks Depression Inventory scores improved with sofosbuvir-based therapy, suggesting that HCV treatment with the newer DAA therapies may have additional mental health benefits. 

Tang LSY, Masur J, Sims Z, Nelson A, Osinusi A, Kohli A Kattakuzhy S, Polis M, Kottilil S. Safe and effective sofosbuvir-based therapy in patients with mental health disease. World J Hepatol 2016; In press






INTRODUCTION
An estimated 185 million people worldwide are currently infected with chronic hepatitis C (HCV), and approximately 3 to 4 million new infections occur each year[1]. Chronic infection with HCV is a leading cause of progressive liver disease, end-stage liver disease, hepatocellular cancer, and remains the leading indication for liver transplantation in the USA[2-4]. 
A complex interplay exists between mental health disorders (MHD) and HCV infection[5-9]. In some cohorts, 30%-44% of all patients with HCV have an active psychiatric—most frequently depression—disorder[7,10-14]. MHD is one of the most frequently cited reason for exclusion from HCV therapy, contributing to 44% of exclusions in one study[13]. Exacerbation of psychiatric complications, adherence, concurrent substance abuse, and concern for reinfection are just some of the barriers to treatment[5]. These concerns are primarily related to interferon-based therapies, which require long treatment durations of 24 to 48 wk, high pill burdens, and multiple associated dose-limiting neuropsychiatric side effects[8,14-16]. Recent reports, however, suggest that patients with MHD can successfully achieve sustained virologic response (SVR, considered cure) rates with interferon-based regimens comparable to those without MHD[8,14,17]. 
[bookmark: OLE_LINK3532][bookmark: OLE_LINK3533]Treatment has shifted to combination all-oral, interferon-free directly acting antiviral (DAA) therapy characterized by short treatment durations of 8-24 wk[18-22], low pill burdens, improved tolerability, and achieving SVR rates of over 90% for both treatment naïve and interferon treatment experienced[20-24]. In this study, we present data from five National Institute of Allergy and Infectious Diseases (NIAID) trials - SPARE[19] (using sofosbuvir and ribavirin), SYNERGY-A[18], and ERADICATE[25] (both using ledipasvir and sofosbuvir), and PIFNPK[26] and ALBIN[27] [studies of interferon (IFN)-ribavirin-based therapy among patients with HIV/HCV co-infection]. This study has two aims. Firstly, we address the impact of baseline MHD on SVR and adherence to sofosbuvir-based, interferon-free therapy. Secondly, we characterize the change in Beck’s Depression Inventory (BDI) scores among patients with HIV/HCV co-infection treated with sofosbuvir-based therapy and with interferon-based therapy. For our first aim we present data from three National Institute of Allergy and Infectious Diseases (NIAID) trials - SPARE[19] (using sofosbuvir and ribavirin), SYNERGY-A[18], and ERADICATE[25] (both using ledipasvir and sofosbuvir). For our second aim, BDI scores were obtained from patients enrolled in ERADICATE, PIFNPK and ALBIN. 

MATERIALS AND METHOD
Patients 
Patients for all studies were enrolled from single center trials conducted at the Clinical Research Center of the National Institutes of Health (NIH), Bethesda, MD, USA. Adult patients with chronic HCV genotype 1 (GT-1) infection naïve to HCV therapy were included. Written or oral informed consent approved by the NIAID Institutional Review Board was obtained from all patients. Full eligibility criteria for all 5 studies are as previously published[18,19,25-28]. 

Baseline MHD and impact on SVR and adherence
SPARE was a 2-part, randomized controlled trial from October 2011 through April 2012[19]. Patients with early to moderate liver fibrosis were treated for 24 wk with 400 mg/d of sofosbuvir and weight-based ribavirin, 400 mg in the morning, 600 mg in the evening if < 75 kg or 600 mg twice a day if > 75 kg). A second cohort of patients with all stages of fibrosis (including compensated cirrhosis) was randomized to receive 400 mg/d of sofosbuvir in combination with either weight-based ribavirin or low-dose (600 mg/d) ribavirin for 24 wk[19].
SYNERGY-A was a phase 2a cohort study[18]. From January 2013 to December 2013, twenty GT-1 HCV-infected patients were treated for 12 wk with ledipasvir 90 mg and sofosbuvir 400 mg administered as a single combination pill (ledipasvir-sofosbuvir) taken once daily. Neither patient nor investigators were blinded[18].

ERADICATE was an open-label phase 2b trial of ledipasvir-sofosbuvir once daily to non-cirrhotic GT-1 HCV-infected patients with stable HIV-disease[25]. From June 2013 to February 2014, fifty HCV GT-1 patients were treated for 12 wk with ledipasvir and sofosbuvir. 

Identification of baseline mental health disorders 
In all three clinical trials of sofosbuvir-based therapy, patients with MHD were included. We retrospectively identified patients with baseline MHD defined as either (1) a DSM IV diagnosis of major depression, bipolar disorder, schizophrenia, generalized anxiety, and post-traumatic stress disorder or (2) requiring anti-depressants, antipsychotics, mood stabilizers or psychotropics prescribed by a psychiatrist. 

Efficacy assessment
SVR, defined as undetectable HCV RNA 12 weeks post completion of treatment, was the primary outcome. Plasma HCV RNA levels were measured using the real time HCV assay (Abbott), with a lower limit of quantification (LLOQ) of 12 IU/mL, and COBAS TaqMan HCV RNA assay version 2.0 (Roche), with an LLOQ of 43 IU/mL. 

Adherence assessment
For all 3 studies, we performed pill counts at set time points: sofosbuvir and ribavirin counts in SPARE; ledipasvir-sofosbuvir counts in SYNERGY-A and ERADICATE. Sofosbuvir adherence was documented during 11 time points based on participant recall and pill counts. Missed doses were recorded only through the time of treatment discontinuation in patients who stopped treatment early. We compared the percentage of patients who completed treatment with 3 or less missed pills to those who missed more than 3. For SYNERGY-A and ERADICATE, the average number of sofosbuvir-ledipasvir pills taken by patients in each group was also calculated.
In SPARE, attendance at study visits for all participants was monitored. In addition, pharmacokinetics and pharmacodynamics of sofosbuvir and its metabolite GS-331007 were obtained and calculated on 25 participants. Levels in serum were measured at 0, 1, 2, 4, 8, 12, 24, 36 h, and at 14 d after administration of sofosbuvir and ribavirin using a high-performance liquid chromatography mass spectrometry bioanalytical technique (QPS LLC) as previously described[19]. 

Change in Beck’s Depression Inventory among patients with HIV/HCV coinfection
[bookmark: OLE_LINK3535][bookmark: OLE_LINK3536]PIFNPK and ALBIN were open label, non-randomized studies designed to look at the safety, toxicity, pharmacokinetics, and efficacy of interferon in combination with ribavirin. In the PIFNPK study, peginterferon alfa-2a 180 μg twice weekly (Pegasys; Roche Laboratories, Palo Alto, CA), was evaluated. In the ALBIN study, Alb-interferon (albumin/interferon alfa 2b fusion protein 900 μg subcutaneous injection every two weeks, Peg-Intron; Schering-Plough) was evaluated. Eligibility criteria as previously published[26-28].
Beck’s Depression Inventory (BDI) scores were collected prior to treatment (baseline), during treatment, and one to eight weeks post-end of treatment on participants with HIV/HCV co-infection from ERADICATE, PIFNPK, and ALBIN. BDI scores for all participants, and those who achieved SVR were evaluated. 

Statistical analysis
Statistical differences in mean and observed frequencies for both aims were analyzed by Fisher’s Exact, and t-test with significance defined as a P value less than 0.05. Changes in observed frequencies in SVR and adherence between participants with MHD and those without for aim 1 were analyzed by Fisher’s Exact test within each study. Analyses were performed using PRISM 6.0 (GraphPad).

RESULTS
SVR and adherence among patients with MHD treated with sofosbuvir-based therapy
Baseline demographics: In all 3 studies, differences in baseline characteristics were not statistically significant between treatment groups (Table 1). The average age was 50-60 years, and participants were predominantly African American males with GT-1a genotype.

Mental health disease: Thirty-eight percent of participants in SPARE, 35% in SYNERGY-A, and 30% in ERADICATE were classified as having baseline MHD. The prevalence of disorders for each study is shown in Table 1. Depression was the most common disorder and many participants had more than one diagnosis. 

Treatment outcome: In all 3 studies the percentage of patients with MHD who achieved SVR was not statistically different from those without MHD (Figure 1A). In SPARE, 60.9% of those with MHD achieved SVR compared to 67.6% in those without (P = 0.78). In SYNERGY-A, 100% of both groups achieved SVR and in ERADICATE 100% of those with and 97.1% of those without MHD achieved SVR.

Patient adherence: (1) Pill counts; In SYNERGY-A those with MHD and those without took, on average, 96.9% and 98.9% of their pills, respectively (P = 0.5). Both groups in ERADICATE took, on average, 97.8% of their pills.
There was no statistically significant difference between groups with respect to the numbers that completed treatment with no more than 3 missed pills (Figure 1B): In SPARE, 83% in both groups completed treatment with no more than 3 missed pills. In SYNERGY-A, 5 of the 7 patients (71%) with MHD missed no more than 3 pills compared to 13 out of 13 (100%) among those without MHD (P = 0.11). In ERADICATE 13 out of 15 (87%) of those with MHD compared to 28 out of 35 (80%) of those without completed treatment with no more than 3 missed pills (P = 0.7).
(2) Adherence to study visit—SPARE; There was no difference in the proportion of patients with MHD and those without who completed the total required visits (95.8% vs 97.9%, P = 0.12) (Figure 1C).
(3) Serum levels of GS-331007—SPARE; We obtained pharmacodynamic and pharmacokinetic data for GS-331007 from 25 patients. Nine had MHD compared to 16 without. There was no statistically significant difference in the mean serum concentrations of GS-331007 for each group at week 2 of treatment (P = 0.72) (Figure 1D). 

BDI scores among patients with HIV/HCV co-infection treated with sofosbuvir- and IFN-based therapy 
Table 2 shows the baseline characteristics of the patients treated with ledipasvir-sofosbuvir and IFN-based therapy. Age and sex were similar in both groups; however, the ledipasvir-sofosbuvir-treatment group included more African-American and fewer patients with late stage 2-4 disease. While more participants had baseline MHD in the IFN-based treatment group, baseline BDI scores were similar among the patients of both treatment groups (ledipasvir-sofosbuvir 5.24 ± SD 5.48, IFN-based 6.96 ± SD 8.67; P = 0.14).

BDI scores among all patients
Patients treated with ledipasvir-sofosbuvir: Mean BDI scores decreased from 5.24 at baseline to 3.28 during treatment (1.96 decrease, ± SD 4.50, P = 0.0034) and 2.82 post-treatment. The decrease in mean score from baseline to post-treatment was also statistically significant (-2.42 ± SD 4.99, P = 0.0012, Figure 2A).

Patients treated with IFN: Mean BDI score increased from 6.96 at day zero to 9.19 during treatment. This change was not statistically significant (an increase of 2.46 ± SD 8.96; P = 0.1), and then decreased back to baseline post-treatment (mean BDI score 6.3 ± SD 7.91; P = 0.54, Figure 2A). 

[bookmark: OLE_LINK123][bookmark: OLE_LINK124]Comparison of change in BDI scores from baseline to during and post-treatment: The overall change in BDI scores from baseline to during treatment among patients treated with ledipasvir-sofosbuvir (-1.96 ± SD 4.5) compared to the change among those treated with IFN (+2.23 ± SD 7.5) was statistically significant (P = 0.0032, Figure 2A). However, change from baseline to post-treatment was not statistically significant (-2.42 ± SD 4.99 vs -0.65 ± SD 6.24; P = 0.18).

BDI scores among patients who achieved SVR
Patients treated with ledipasvir-sofosbuvir who achieved SVR: Forty-nine out of the 50 (98%) patients treated achieved SVR. Baseline BDI was 5.35 + SD 5.48. Mean BDI decreased to 3.35 ± SD 4.75 during treatment (an overall change of -2 ± SD 4.45, P = 0.0034), and further decreased to 2.88 ± SD 5 post-treatment. The change in mean BDI from baseline to post-treatment was statistically significant (-2.47 ± SD 5.03, P = 0.0012).

Patients treated with IFN and achieved SVR: Eleven out of 26 (42%) patients achieved SVR. Among these participants, mean baseline BDI was 4.55 ± SD 4.48. This increased to 8.91 ± SD 7.67 during treatment (P = 0.07) and then returned to baseline of 5.81 ± SD 6.4. 

Comparison of change in BDI scores from baseline to during and post-treatment among patients who achieved SVR
Mean BDI among participants treated with ledipasvir-sofosbuvir decreased 2 ± SD 4.54 from baseline to during-treatment, whereas among participants treated with IFN-based therapy, mean BDI increased by 4.36 ± SD 7.2. This difference in changes in mean BDI scores was statistically significant (P = 0.0004).
Similarly, the difference in change in mean BDI from baseline to post-treatment was also statistically significant (-2.47 ± SD 5.03, compared to +1.27 ± SD 6.36, P = 0.038).

DISCUSSION
Sofosbuvir-based therapy was equally effective among participants with MHD, and among those without MHD. Patients with baseline MHD demonstrated similar levels of adherence with study visits, study drugs, and achieved similar rates of SVR to those who did not have a baseline MHD diagnosis. Furthermore, among participants with HIV/HCV coinfection treated with DAA therapy, we observed a statistically significant improvement in BDI scores during and after the end of treatment time point (post-treatment) compared to baseline (pre-treatment), while participants treated with IFN-based therapy saw no significant change in BDI scores.
In a study of 4084 US veterans, psychiatric disease was identified as a predictor of non-treatment (odds ratio = 9.45)[29]. Furthermore, due to shared transmission routes, HIV/HCV coinfection can be high among certain cohorts. A cross sectional study of a large cohort of patients with HIV found that 21% were coinfected with HCV. Among these patients with HIV/HCV coinfection, depression severity scores were higher, and antidepressant medications were more often prescribed, compared to patients with HIV mono-infection[30]. Concern for emergent or worsening of neuropsychiatric side effects associated with interferon-based HCV therapy resulted in treatment deferment even for patients with stable MHD[14,31,32]. The treatment of chronic HCV, however, has evolved to interferon-free, all-oral, DAA regimens. Concerns regarding adherence to and subsequent success with DAA regimens among patients with MHD remains to be addressed. 
This study has 2 aims: firstly, to address the impact of baseline MHD on adherence to and subsequent success with DAA regimens among patients with MHD; and secondly, to describe the change in BDI scores among patients treated with a sofosbuvir-based regimen (ledipasvir-sofosbuvir) and compare this to the change among patients treated with IFN-based therapy. 
In the current study, we combined results from three studies using interferon-free regimens. We compared the effect of MHD on outcome (SVR) and three modalities of adherence (pill count, study visits and serum levels of GS-331007). The prevalence of MHD among the 3 studies (approximately 35%) was comparable to the baseline prevalence reported in other studies[7,10-14]. This study demonstrates that patients with MHD can achieve SVR at rates comparable to those without MHD. Six patients from SPARE did not complete treatment, 5 of which were identified as suffering from MHD but only one discontinuation from study could be attributed to MHD as determined by evaluation by the principal investigator. This suggests that these interferon-free regimens did not affect adherence and subsequent efficacy of therapy. 
For our second aim, we analyzed baseline pre-treatment, during treatment, and post-treatment BDI scores among HIV/HCV coinfected participants treated with a sofosbuvir-based regimen (ledipasvir-sofosbuvir) in the ERADICATE study and coinfected participants treated with IFN-based therapy (PFINPK and ALBIN). Mean changes from baseline to during and to post-treatment were compared within, and between, each treatment group. We demonstrate that despite similar baseline BDI scores in both treatment groups, participants treated with ledipasvir-sofosbuvir saw a decrease in BDI scores during treatment and post-treatment compared to baseline. However, participants treated with IFN-based therapy did not see any change in BDI scores. In fact, when treatment groups were compared to each other and adjusted for participants who achieved SVR, the overall decrease in BDI score from baseline to post-treatment among participants treated with ledipasvir-sofosbuvir was significantly different compared to the overall increase in BDI score among participants treated with IFN-based therapy. It is conceivable that successful treatment of HCV alone should be associated with improvement in mental health. However, our findings suggest that sofosbuvir-based (and possibly any IFN-free) anti-HCV therapy may have additional mental health benefits beyond end of treatment. 
This study is strengthened by multiple measures of adherence: pill counts for all 3 studies; and in SPARE study visits with the additional objective measure of serum levels of the sofosbuvir metabolite GS-331007 at week 2 of therapy. Adherence to oral DAA therapy was high in all 3 studies, regardless of baseline MHD status, with no significant differences in pill counts, study visits, and serum GS-331007 levels between those with and without MHD. Whether the high adherence was a consequence of participant selection and the more intensive adherence interventions and counseling that are inherent to clinical trials, or related to the improved tolerability and ease of administration of the medications cannot be determined. 

Limitations of this study include its small sample sizes for the three patient groups analyzed and therefore may not be sufficiently powered to detect differences. This did not allow for addressing the hypothesis that a regimen of fewer pills for shorter duration (1 pill once a day in ERADICATE and SYNERGY-A for 12 wk compared to several pills a day for 24 wk in SPARE) was associated with significantly higher adherence. Furthermore, combining more than one study did result in a non-homogenous study population, most evident in the difference in baseline fibrosis stage among the participants undergoing BDI evaluation. Finally, this study did not include patients with severe, uncontrolled MHD therefore may have been biased towards those who already had a background of good adherence or lower BDI scores. 
We hope that these preliminary findings will open the dialogue to further expand eligibility to those with MHD and lead to further, larger studies involving patients with more challenging characteristics: not just those with baseline MHD, but also those with substance abuse - two diagnoses which are frequently paired[5-8]. Inclusion of these marginalized groups will be necessary if we are to gain an advantage in the battle to eradicate hepatitis C. 
In conclusion, our study supports that patients with baseline MHD can be successfully engaged and treated with DAA therapies, and that sofosbuvir-based therapy is associated with improvement in BDI scores. 

COMMENTS
Background
The treatment of chronic hepatitis C has evolved from interferon-based to direct acting antiviral-based therapy, with high tolerability and efficacy. Much focus has now shifted to increasing access to these new agents. However, the prevalence of mental health disease (MHD) is high among patients with hepatitis C and MHD is one of the most frequently cited reasons for withholding hepatitis C therapy. 

Research frontiers
The author’s group focuses on hepatitis C eradication strategies among urban populations with unique patient populations that are predominantly African American, with advanced liver fibrosis, and high prevalence of HIV co-infection and MHD. The authors believe that patients with MHD can be safely and effectively treated for hepatitis C with direct acting antiviral therapy. The findings of this study supports this hypothesis. 

Innovations and breakthroughs
Patients with mental health diseases may be excluded from hepatitis C therapy due to concerns for exacerbation of psychiatric complications, adherence, concurrent substance abuse, and reinfection due to continued high-risk behaviors. Hepatitis C therapy has evolved from interferon-based to direct acting antiviral agents, which are associated with minimal side effects. However, the high cost of these agents has led to restricted access to these medications. This study addresses the concerns regarding adherence to and subsequent success with directly acting antiviral regimens among patients with MHD. Furthermore, the findings of this study suggest that sofosbuvir-based therapy may be associated with improvements in Beck’s Depression Inventory scores. 

Applications 
The findings of this study supports policy change to increase eligibility and access to hepatitis C therapy with new direct acting antiviral therapies among patients with mental health disease. 

Terminology
Sofosbuvir is a direct acting antiviral nucleotide inhibitor that acts upon the hepatitis C NS5B polymerase, preventing viral replication, and is the backbone to several hepatitis C treatment regimens. Beck’s Depression Inventory is a multiple-choice tool for measuring the severity of depression. 

Peer-review
Study of mental health in HCV treated patients is considered to be a good practical point.
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[bookmark: OLE_LINK3543][bookmark: OLE_LINK3544][bookmark: OLE_LINK3545][bookmark: OLE_LINK3546]Figure 1 Sustained virologic response and measures of adherence among participants with and without mental health disease. A: Sustained virologic response (SVR) achieved (ERADICATE, SYNERGY-A, SPARE). The comparisons of achieved SVR between groups within each study showed no significant differences for those with mental health disease (MHD) from those without MHD; B: Patients with not more than 3 missed doses (ERADICATE, SYNERGY-A, SPARE). The comparisons of adherence tracked by number of patients who had 3 or fewer total missed doses by pill count showed no significant differences for those with MHD from those without MHD in each study; C: Visit adherence (SPARE). Comparisons of total numbers of required visits completed showed no difference between those with MHD and those without during treatment (0-24 wk), through SVR24 (0-48 wk) and overall (P = 0.12); D: GS-331007 Concentration at week 2 (SPARE). Comparisons of mean GS-331007 concentration showed no difference between those with MHD and those without at week 2 of treatment (P = 0.72). 
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Figure 2 Beck’s Depression Inventory scores among participants with hepatitis C/human immunodeficiency virus coinfection and treated with ledipasvir-sofosbuvir and interferon-based therapy. A: Mean Beck’s Depression Inventory scores pre-, during, and post-treatment among all participants; Decrease in mean score from baseline to during treatment, aP = 0.0034, DAA vs INF; Decrease in mean score from baseline to post-treatment, bP = 0.0012, DAA vs INF; B: Change in mean Beck’s Depression Inventory scores from baseline to post-treatment among participants who achieved SVR, cP = 0.0004, DAA vs INF. SVR: Sustained virologic response; BDI: Beck’s Depression Inventory; DAA: Directly acting antiviral; IFN: Interferon.


 
Table 1 Baseline demographics of participants with mental health disease treated with ledipasvir-sofosbuvir n (%)
	Demographic
	SPARE
[bookmark: OLE_LINK3539][bookmark: OLE_LINK3540](n = 23), n (%)
	SYNERGY A
(n = 7)
	ERADICATE
(n = 15)
	P value


	Age, mean ± SD
	54 ± 6
	52 ± 10
	56 ± 8
	0.44

	Male gender
	14 (61)
	5 (71)
	9 (60)
	0.86

	Race or ethnicity
	
	
	
	0.68

	White
	4 (17)
	2 (29)
	2 (13)
	-

	Black
	19 (83)
	5 (71)
	13 (87)
	-

	Hispanic
	0
	0
	0
	-

	HCV genotype 1 subtype
	
	
	
	0.46

	1A
	18 (78)
	4 (57)
	12 (80)
	-

	1B
	5 (22)
	3 (43)
	3 (20)
	-

	HIV +
	0 (0)
	0 (0)
	15 (100)
	· 0.0001

	Mental health disorder
	
	
	
	

	Depression
	14 (61)
	4 (57)
	8 (53)
	0.89

	Anxiety
	4 (17)
	3 (43)
	1 (7)
	0.12

	Bipolar disorder
	4 (17)
	3 (43)
	5 (33)
	0.32

	Post-traumatic stress disorder
	2 (7)
	1 (14)
	3 (20)
	0.60

	Schizophrenia
	0
	1 (14)
	0
	-


HCV: Hepatitis C virus; HIV: Human immunodeficiency virus.



Table 2 Baseline demographics of participants with hepatitis C/human immunodeficiency virus coinfection who had baseline, during, and post-treatment Beck’s Depression Inventory scoring analyzed n (%)
	Demographic
	Sofosbuvir-based therapy
(n = 50)
	Interferon-based therapy
(n = 26)
	P value

	
	
	

	Age, median
	58
	47
	

	Male
	37 (74)
	22 (84)
	0.79

	African American
	42 (84)
	11 (42)
	0.0004

	Fibrosis
	
F0 - 1
	
35 (70)
	
10 (38)
	0.00132

	
	F2 - 4
	15 (30)
	16 (62)
	

	SVR
	49 (98)
	13 (50)
	0.0001

	Baseline mental health disease
	15 (30)
	15 (58)
	0.0264


SVR: Sustained virologic response.
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