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Abstract
Background
Chronic hepatitis C (CHC) and its treatment are associated with a variety of patient-reported symptoms and impacts. Some CHC symptoms and impacts may be difficult to evaluate through objective clinical testing, and more easily measured through patient self-report. This literature review identified concepts raised by CHC patients related to symptoms, impacts, and treatment effects, and evaluated integration of these concepts within patient-reported outcome (PRO) measures. The goal of this work was to provide recommendations for incorporation of PRO measurement of concepts that are relevant to the CHC experience into CHC clinical trial design.

Methods
A three-tiered literature search was conducted. This included searches on concepts of importance, PRO measures used in clinical trials, and existing PRO measures. The PRO Concept Search focused on reviewing issues raised by CHC patients about CHC symptoms, disease impact, and treatment effects. The CHC Trials with PRO Endpoints Search reviewed clinical trials with PRO endpoints to assess differences between treatments over time. The PRO Measure Search reviewed existing PRO measures associated with the concepts of interest.

Results
This multi-tiered approach identified five key concepts of interest: depression/anxiety, fatigue, flu-like symptoms, cognitive function, insomnia. Comparing these five concepts of interest to the PRO measures in published CHC clinical trials showed that, while treatment of CHC may decrease health-related quality of life in a number of mental and physical domains, the PRO measures that were utilized in published clinical trials inadequately covered the concepts of interest. Further review of 18 existing PRO measures of the concepts of interest showed only four of the 18 were validated in CHC populations.

Conclusions
This review identified several gaps in the literature regarding assessment of symptoms and outcomes reported as important by CHC patients. Further research is needed to ensure that CHC clinical trials evaluate concepts that are important to patients and include measures that have evidence supporting content validity, reliability, construct validity, and responsiveness.
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Background
Hepatitis C virus (HCV) is a worldwide public health concern that affects between 170 and 200 million people. Approximately 60% to 80% of patients with acute hepatitis C viral infection eventually develop chronic hepatitis C (CHC)[1, 2]. Individuals with CHC may experience symptoms including nausea, fatigue, musculoskeletal and abdominal pain, and headaches[3]. Neuropsychiatric symptoms such as depression, fatigue, irritability, and malaise are reported by patients with both acute and chronic hepatitis infection, with depression being the most frequently reported[4]. These symptoms are bothersome to patients and often result in reduced health-related quality of life (HRQL)[5, 6].
The current standard of care (SOC) for treating CHC patients with chronic infection is a regimen of interferon alpha (IFN-α) and ribavirin (RBV). This combination has been found to result in the highest sustained response rates in clinical trials[7–9]. Although treatments demonstrate acceptable efficacy, concerns about the severity of the side effects associated with treatment exist. High rates of treatment noncompliance and apprehension about starting treatment bolster these concerns[10]. Treatment with IFN-α and RBV can cause many severe symptoms including physical fatigue, flu-like symptoms, hair loss, gastrointestinal (GI) symptoms, headache, and neuropsychological symptoms including mental fatigue, concentration difficulties, depression, and irritability[1]. These symptoms in turn impact HRQL and patients’ ability to perform everyday activities[3].
CHC symptoms and treatment effects are difficult to evaluate through objective clinical testing, although they can be measured through patient self-report; that is, patient-reported outcome (PRO) measures. The use of a PRO measure provides insight into the patient perspective on the impact of disease and treatment[11]. PRO measures must have content validity, meaning there must be clear evidence demonstrating that the patients’ perspective has been taken into account during instrument development. Systematic development of PRO measures require qualitative research to identify key concepts from patients’ perspectives, clinician input, careful development of item content and response scales, cognitive debriefing interviews, and the evaluation of psychometric characteristics (i.e., reliability, validity, responsiveness)[12]. In addition, the guidance from the Food and Drug Administration (FDA) on the application of PRO instruments for product labeling recommends validation in the population of interest, including qualitative research to elicit key concepts, cognitive interviewing, and evaluation of psychometric properties[13].

Objective
The purpose of this three-tiered literature review was to identify what concepts patients raise with regard to CHC symptoms, disease impact, and treatment effects, and to assess whether measurement of these concepts have been integrated into PRO measures and clinical trials. This was achieved through identification of concepts, identification and review of PRO measures that cover the key concepts that were identified, and review of published clinical trial data to determine what concepts are being measured in trials through PRO measures and how PRO endpoints reflect clinical changes.

Methods
A three-tiered literature review was conducted. This included searches on concepts of importance to CHC patients, PRO measures used in clinical trials, and existing PRO measures. The CHC PRO Concept Search was designed to identify qualitative and quantitative research reporting on the CHC patient experience to determine concepts of importance to the CHC population. The CHC Trials with PRO Endpoints Search was designed to identify CHC clinical trials with PRO endpoints to determine whether PRO results show differentiation between treatments over time. The PRO Measure Search was designed to identify PRO measures that were either used within CHC populations or contained domains that mapped to the concepts of interest selected during the CHC PRO Concept Search.
Inclusion and exclusion criteria
A priori inclusion and exclusion criteria were used to guide identification and selection of literature and PRO measures (see Table1).Table 1
                          Inclusion and exclusion criteria for the searches
                        


	 	CHC PRO concept search
	CHC trials with PRO endpoints search
	PRO measure search

	
                              Search Specific Inclusion Criteria
                            
	CHC and over 16 years of age
	CHC and over 16 years of age
	CHC and over 16 years of age

	
                              Search Specific Inclusion Criteria
                            
	1999-2009
	1994-2009
	1999-2009

	
                              Search Specific Inclusion Criteria
                            
	Review article, qualitative research or article discussing concepts relevant to CHC disease or treatment.
	· RCTs or non-randomized trials.
	· Reported on the development/ validation of a PRO instrument or one of the concepts of interest selected during the CHC PRO Concept Search.

	 	 	· Patients in at least one arm must have received pegylated interferon.
	 
	 	 	· Follow-up duration of at least 48 weeks.
	· PRO instrument designed for use in CHC population or used in CHC population; if no PROs available for a particular concept of interest additional methods were utilized.

	 	 	· PRO data must have been reported in a manner that allowed for determination of differentiation between treatments over time.
	 

CHC = Chronic Hepatitis C; RCT = Randomized controlled trials.




Databases
Literature searches were conducted in PubMed and EMBASE databases. The CHC Trials with PRO Endpoints Search also included review of CHC clinical trials listed on the clinialtrials.gov website (1994–2009) and the PRO Measure Search included review of the Patient-Reported Outcome and Quality of Life Instruments Database (PROQOLID). All sources are widely used and accepted databases within the field of PRO measurement.

Key search terms and screening process
Search terms for the CHC PRO Concept Search included the following terms: CHC, HCV, hep C, hepatitis C, chronic hepatitis C, and methodological terms such as qualitative, patient perspective, and focus group. Abstracts identified through PubMed and EMBASE were reviewed for eligibility, and eligibility was confirmed when reviewing full-text articles. All CHC concepts reported in the articles from the CHC PRO Concept Search were recorded, and a list of the most common concepts was generated.
Search terms for the CHC Trials with PRO Endpoints Search included the CHC terminology used in the CHC PRO Concept Search and terms for peginterferon alpha 2a and clinical trials. Additionally, when possible this search was limited to clinical trial, controlled clinical trial, randomized controlled trial, or Phase I-IV clinical trials. Publications from relevant trials identified through a search of clinicaltrial.gov were reviewed for eligibility, and PRO measures were reviewed for inclusion in the CHC Trials with PRO Endpoints Search and the PRO Measure Search.
Results from the CHC PRO Concept Search and the CHC Trials with PRO Endpoints Search guided the PRO Measure Search, supplemented by findings from PubMed, EMBASE, PROQOLID, and previous research completed in CHC by the authors. From these multiple sources, a pool of potential PRO measures was generated for consideration.


Results
Findings from PRO concept search
Seven-hundred and sixty-eight (768) abstracts were reviewed during the PRO Concept Search. Ninety-two (92) of these articles underwent full-text evaluation, with 74 articles found to be relevant to the search objectives (Figure1). These 74 articles included 31 review articles, 22 qualitative research articles that provided insight into the CHC patient perspective, and 23 observational or prospective study articles.[image: A12955_2011_Article_1043_Fig1_HTML.jpg]
Figure 1
                          Literature search results summary for the searches.
                        




The PRO Concept Search identified 22 CHC-related concepts mentioned in three or more articles (Figure1). Concepts included symptoms and treatment effects related to mental health, physical health, pain, HRQL, activities of daily living (ADL), cognitive dysfunction, and other categories. The most frequently reported CHC-related concepts were: depression[5, 6, 10, 14–30], fatigue[5, 6, 10, 14–26], anxiety/fear[5, 6, 10, 14, 17, 18, 21, 22, 25, 27, 28, 30, 31], musculoskeletal pain/myalgia[6, 10, 16–18, 20, 22–24, 26], flu-like symptoms[6, 10, 17, 18, 23, 24, 26], irritability[6, 16, 18, 23, 29], insomnia or sleep problems[5, 6, 10, 15, 18–20, 23, 24], loss of appetite/anorexia/weight loss[6, 10, 17, 20, 23, 24], social functioning/isolation/stigma[5, 6, 10, 14–19, 22, 26–30], gastrointestinal symptoms[5, 6, 10, 17, 18, 20, 24, 26], reduced HRQL[5, 6, 10, 14, 18, 24, 32], cognitive impairment[5, 10, 15, 16, 20, 23, 24], and headache[10, 18, 20, 22, 24].
Twenty-two of the articles reported on qualitative studies of CHC patients that provided valuable insight into the patient perspective[5, 6, 10, 14–32]. The qualitative research reviewed identified similar concepts as those listed above. The most commonly reported symptoms were: fatigue[5, 6, 10, 14–26], depression[5, 6, 10, 14–30], anxiety/fear, and inability to function or social consequences of disease[5, 6, 10, 14, 17, 18, 21, 22, 25, 27, 28, 30]. Other outcomes, including HCV symptoms and side effects of treatment, were: cognitive dysfunction[5, 10, 15, 16, 20, 23, 24], musculoskeletal pain[6, 10, 16–18, 20, 22–24, 26], gastrointestinal symptoms[5, 6, 10, 17, 18, 20, 24, 26], flu-like symptoms[6, 10, 17, 18, 23, 24, 26], dyspnea[18], headache[10, 18, 20, 22, 24], reduced functional capacity[6, 10, 15, 18, 22, 24], reduced quality of life[5, 6, 10, 14, 18, 24, 32], insomnia or sleep problems[5, 6, 10, 15, 18–20, 23, 24], reduced sexual desire[24], loss of appetite, weight loss or anorexia[6, 10, 17, 20, 23, 24].
The qualitative research articles also demonstrated that patients emphasized the impact of their CHC symptoms and medication side effects on ADL and HRQL. The most frequently mentioned impact was on social function[5, 6, 10, 14–19, 22, 26–31], including reduction in social activities, loss of social support, erosion of social roles, and HCV-related stigma. Psychological consequences were discussed along with a range of emotions, including grief[17], guilt[6], frustration[21], shame[6, 27], shock[17, 22], denial[6, 22], despair[27], embarrassment[26], irritability[6, 16, 18, 23, 29], and hostility or anger[6, 10, 15, 17, 21–23, 25, 29]. Other emergent themes included difficulty at work[5, 6, 10, 15, 18, 24, 26], uncertainty or a lack of knowledge about the virus[5, 6, 10, 14, 15, 17, 21, 22, 28, 32], issues related to stigma[5, 6, 14, 15, 19, 22, 27, 29, 30], and discussion of treatment costs and benefits[6, 10, 14, 18, 19, 21, 23, 25, 26, 28, 29, 32].
The overall list of concepts was evaluated based on ease of implementation into a clinical trial, potential to detect change over time in a clinical trial, how frequently the concepts appeared in the literature, how often the concepts were a primary focus of an article, and whether the concepts were independent or part of a larger group of concepts. The following five concepts were identified as being important to the CHC patients, easily implemented in a clinical trial and sensitive to change over time: 1) depression/anxiety; 2) fatigue; 3) flu-like symptoms; 4) cognitive function; and 5) insomnia.
All of these concepts were endorsed by patients as being bothersome symptoms or treatment effects related to CHC in the qualitative research studies[5, 6, 10, 14–30]. The concept of flu-like symptoms was considered to be a probable result of the current SOC and a symptom that may be malleable to change especially as new therapies are developed. The concepts of depression and anxiety were combined because these concepts often overlap and there are existing single measures that cover both concepts (e.g., Hospital Anxiety and Depression Scale); thus the concepts were combined.

PRO endpoint results from CHC trials
Three-hundred and ninety-two (392) abstracts were identified through EMBASE and PubMed (Figure1). The clinicaltrials.gov search resulted in 265 clinical trials (Figure1). Twenty-nine (29) of these trials reported including at least one PRO measure. After reviewing the clinical trial abstracts, 23 articles were retrieved, and seven of these publications met eligibility requirements (see Tables2 and3)[3, 33–36]. Five of these reported outcomes based on the SF-36 Health Survey[3, 33–36], and an additional trial reported outcomes based on the Hepatitis Quality of Life Questionnaire (HQLQ), which integrates the SF-36 with hepatitis-specific questions[37]. Four utilized the Fatigue Severity Scale (FSS)[3, 33, 34, 36]. One trial each utilized the Work Productivity and Activity Impairment instrument (WPAI)[37], the Hamilton Depression Rating Scale (HAM-D)[38] and, the Zung Self-Rating Depression Scale (ZSRDS)[38] (see Table3). Overall, examination of the PRO measures used in clinical trials for SOC for CHC demonstrated inadequate coverage of the concepts discussed above.Table 2CHC Trials with PRO Endpoints Search - Clinical Trial Characteristics


	Citation
	Study Design and Treatment
	Study Population
	PRO Instruments
	PRO Domains Assessed
	PRO results

	Arora et al[33]
	- Randomized, open-label, parallel group, controlled trial
	CHC patients
	- SF-36
	-HRQL
	Patients with an SVR had better SF-36 and FSS scores than both virological non-responders and patients in the untreated control group at the end of follow-up (week 72; Table 2). In patients who received combination therapy (groups A and B combined), the differences in mean HRQL scores between patients with an SVR and virological non-responders were statistically significant for five of eight SF-36 domains (General Health, P < 0.0001; Bodily Pain Index, P < 0.0001; Role Physical, P < 0.05; Physical Functioning, P < 0.05; Vitality, P < 0.0001) and the Physical Health component score, P < 0.0001 (Table 2). Consistent with these findings, both the FSS Total score (P < 0.01 vs. non-responders) and VAS score (P < 0.01 vs. non-responders) were significantly better in patients with an SVR.

	 	 	N = 491
	- FSS
	-Impact and severity of fatigue on HRQL
	 
	 	- Group A = 24 weeks;
	Prior therapy: Patients had not received prior treatment for CHC.
	 	 	 
	 	Group B = 48 weeks;
	 	 	 	 
	 	No treatment = 72 weeks
	 	 	 	 
	 	-Pegylated interferon alpha 2a + ribavarin
	 	 	 	 
	Bernstein et al.[3]
	- Open-label RCT
	CHC patients
	- SF-36
	-Physical function, role limitations physical, vitality, general health perceptions, pain, social function, role limitations-emotional, mental health.
	(Results using ANCOVA)

	 	 	 	 	-Fatigue
	 
	 	- 72 weeks
	N = 676
	- FSS
	 	'Virologic response associated with positive HRQL changes in all domains on FSS and SF-36

	 	-Pegylated interferon alpha-2a; unmodified interferon-2a
	 	 	 	 
	 	 	Prior therapy: none
	 	 	- Patients taking peginterferon reported better HRQOL and less fatigue than interferon in all FSS domains, and 7/8 of SF-36 domains (exception Physical Function).

	Hassanein et al[34]
	- Open-label RCT
	CHC patients
	- SF-36
	-Physical function, role limitations physical, vitality, general health perceptions, pain, social function, role limitations-emotional, mental health
	(Results using ANCOVA)

	 	- 72 weeks
	N = 1121
	- FSS
	 	- Using the SF-36, the addition of ribavarin to peginterferon increased HRQOL in domains of physical function, role limitations, vitality, social functioning, mental health (not bodily pain, general health, role limitations emotional).

	 	-Peginterferon alfa-2a +placebo; Peginterferon alfa-2a + ribavarin; Interferon alfa2b + ribavarin
	 	 	 	 
	 	 	Prior therapy: None
	 	 	 
	 	 	 	 	 	- Using the FSS, the addition of ribavarin to peginterferon increased HRQOL in domains of total fatigue and fatigue severity.

	 	 	 	 	-Fatigue
	 
	 	 	 	 	 	- Using the SF36, peginterferon (with ribavarin) as compared to interferon (with ribavarin) increased HRQOL in domains of role limitations physical, bodily pain, vitality, social functioning (not physical function, general health, role limitations emotional, and mental health).

	 	 	 	 	 	- Using the FSS, peginterferon (with ribavarin) as compared to interferon (with ribavarin) increased HRQL in domains total fatigue and fatigue severity.

	Nayman Alpat et al.[35]
	- Non-randomized trial
	CHC patients
	- SF-36
	-Physical function, role limitations physical, vitality, general health perceptions, pain, social function, role limitations-emotional, mental health
	Use of the Mann Whitney U test revealed no significant differences between the treatment groups on any of the domains.

	 	 	N = 40
	 	 	 
	 	- 72 weeks
	Prior therapy: Not Reported
	 	 	 
	 	-Peginterferon alfa-2a +ribavirin; Peginterferon alfa-2b +ribavirin
	 	 	 	 
	Neri et al.[38]
	- Randomized, open-label, prospective trial
	HCV patients
	- HAM-D
	Depression
	Logistic regression analysis showed in both groups a significant trend from baseline according to the ZSRDS (odds ratio 0.698, p < 0.01 [95% CI 0.59, 0.78]) to predict early major depressive disorders confirmed by the study.

	 	 	N = 186
	- ZSRDS
	 	 
	 	 	Prior therapy: Not Reported
	 	 	 
	 	- Follow-up once a month for 48 weeks of treatment and 4 and 8 weeks after the end of therapy
	 	- SCID
	 	 
	 	-Pegylated interferon alpha 2a; Pegylated interferon alpha 2b
	 	 	 	 
	Perrillo et al.[37]
	- Open-label RCT
	CHC patients
	- HQLQ
	- HQLQ: social function, role limitations emotional, vitality, general mental health, physical function, role limitations physical, freedom from pain, general health, health distress, positive well-being, hepatitis-specific limitations, hepatitis-specific health, PCS, MCS.
	ANCOVA was used to test differences in change scores between treatment groups.

	 	- 72 weeks
	N = 412
	- WPAI
	 	 
	 	-Peginterferon alfa-2&z.ausco;; Interferon alfa-2b + ribavirin
	Prior therapy: None
	 	 	 
	 	 	 	 	 	- HRQL as measured on all domains diminished during treatment for both treatment groups.

	 	 	 	 	 	- For all SF-36 scales, however, the peginterferon alfa-2a group experienced less impairment than did the interferon alfa-2 b group.

	 	 	 	 	 	- The between-treatment differences were significant in 3 of the scales at week 48.

	 	 	 	 	-WPAI: impact of therapies on work productivity, health care utilization
	 
	Rasenack et al.[36]
	- Open-label, randomized, parallel-dose study
	CHC patients
	- FSS
	- HRQL
	-FSS- Statistically significant differences between treatment groups favoring peginterferon α-2a were seen in FSS total scores at weeks 2, 12, and 24 and in FSS VAS scores at weeks 2 and 12 (p < 0.01).

	 	 	N = 531
	- SF-36
	- Fatigue
	 
	 	 	Prior therapy: None
	 	 	 
	 	- 72 weeks
	 	 	 	 
	 	 	 	 	 	-SF-36- peginterferon α-2a patients demonstrated significantly better mean scores in all eight SF-36 domains (p < 0.01 to p < 0.05) compared with those treated with unmodified interferon α-2a.

	 	-Peginterferon α-2a (40kD); Unmodified interferon α-2a
	 	 	 	 

FSS - Fatigue Severity Scale; HAM-D - Hamilton Rating Scale for Depression; HQLQ - Hepatitis Quality of Life Questionnaire; SCID - structured clinical interview for DSM-IV disorders; SF-36 - Short-form Health Survey; WPAI - Work Productivity and Activity Impairment; ZSDRS - Zung Self-Rating Depression Scale.


Table 3
                          PRO measures identified by concept of interest
                        


	Depression and anxiety
	Fatigue
	Flu-like symptoms
	Cognitive function
	Insomnia
	CHC-specific measures

	BDI and revised BDI-II
	FIS
	Flu-iiQ
	MOS-Cog
	ESS
	CLDQ1

	BAI
	FSS1
	FIQ
	MOS-SS
	PSQI
	CLDQ-HCV1

	HADS
	MAF
	 	 	PROMIS Sleep Disturbance Subscale
	HQLQ1

	CES-D
	PROMIS Fatigue Subscale
	 	 	 	 
	ZSRDS
	 	 	 	 	 
	PROMIS Depression Subscale
	 	 	 	 	 

Depression and anxiety: BDI - Beck Depression Inventory; BAI - Beck Anxiety Inventory questionnaire; HADS - Hospital Anxiety and Depression Scale; CES-D - Center for Epidemiologic Studies - Depression Scale; ZSRDS - Zung Self-Rated Depression Scale; PROMIS - Patient Reported Outcome Measurement Information System. Fatigue: FIS - Fatigue Impact Scale; FSS - Fatigue Severity Scale; MAF - Multidimensional Assessment of Fatigue; PROMIS - Patient Reported Outcome Measurement Information System. Flu-like symptoms: Flu-iiQ - Symptom Intensity and Impact of Influenza Questionnaire; FIQ - Fibromyalgia Impact Questionnaire. Note the Flu-iiQ was previously two measures, the Influenza Symptom Severity scale (ISS) and the Influenza Impact Wellbeing Scale (IIWS). The Flu-iiQ is a newer version of the measures that encompasses both the ISS and IIWS. Cognitive Function: MOS-Cog - Medical Outcomes Study Cognitive Scale; MOS-SS - Medical Outcomes Study Sleep Scale. Insomnia: ESS - Epworth Sleepiness Scale; PSQI - Pittsburgh Sleep Quality Index; PROMIS - Patient Reported Outcome Measurement Information System Sleep Disturbance subscale. CHC specific measures: CLDQ - Chronic Liver Disease Questionnaire; CLDQ-HCV - Chronic Liver Disease Questionnaire-Hepatitis C Virus; HQLQ - Hepatitis Quality of Life Scale/Hepatitis Quality of Life Questionnaire.
1 Four of the measures reviewed were validated in CHC populations, the FSS, CLDQ, CLDQ-HCV, and HQLQ.




Review of PRO measures
Eighteen PRO measures were selected for in-depth review based on the findings of the three searches and the a priori eligibility criteria (Table1). Table3 lists the 18 PRO measures by concept of interest. Instrument characteristics such as the population in which the instrument was developed or validated, the methods of instrument development, scale and scoring information, recall period, and mode of administration were reviewed. Four of the 18 PRO measures selected were validated in CHC populations: Fatigue Severity Scale (FSS), the Chronic Liver Disease Questionnaire (CLDQ), the Chronic Liver Disease Questionnaire-Hepatitis C Virus (CLDQ-HCV), the Hepatitis Quality of Life Questionnaire (HQLQ)[39, 40]. Instrument development and psychometric validation articles were examined for these four PRO measures. Each of these measures has demonstrated acceptable psychometric characteristics, including internal consistency reliability[41, 42], test-retest reliability[41], construct validity[39–42], and known-groups validity[39, 41, 42].


Conclusion and discussion
Chronic hepatitis C and its treatment are associated with a wide variety of symptoms and impacts as reported by patients. We examined a variety of published CHC studies in order to identify concepts that capture the patient experience of CHC and have the potential to be sensitive to change due to treatment. Based on these considerations, five concepts of interest were selected for further investigation within publications of clinical trials with CHC patients that included PRO measurement and publications of PRO development and psychometric evaluation studies. These five concepts were selected based on their perceived sensitivity to change in disease status, either by progression or treatment, and sensitive to treatment effects. Our goal was to determine if the concepts we identified through the literature as providing insight into the perspective of CHC patients had been translated into PRO instruments, and whether the published clinical trials reported PRO data that reflect clinical changes, ideally within the concepts that were identified as important to CHC patients.
Examination of the PRO measures used in clinical trials for SOC for CHC demonstrated inadequate coverage of the concepts of: 1) depression/anxiety; 2) fatigue; 3) flu-like symptoms; 4) cognitive function; and 5) insomnia. Instruments measuring HRQL were frequently included in clinical trials. Clinical trials also sometimes included measures of fatigue, depression, and anxiety, but were less likely to include measures of cognitive function, insomnia, and flu-like symptoms. Incorporating PRO measures of the concepts of interest that have been validated for use within CHC populations into clinical trials would provide additional useful information on compliance and treatment maintenance. Further, instruments are available to measure almost all of the top five concepts identified as being important to patients; that is, depression/anxiety, fatigue, flu-like symptoms, cognitive function, and insomnia.
Qualitative studies evaluating the content validity of PRO measures are important to verify whether or not the instrument is measuring concepts that are relevant and important to patients. Only one of the 18 instruments reviewed, the HQLQ, had evidence demonstrating content validity in the CHC population. The FSS and CLDQ, both psychometrically validated in the CHC population, included qualitative interviews with patients as part of the PRO development process, but the qualitative research was not specifically conducted in the CHC population.
Recommendations for measuring the concept of depression/anxiety
The Hospital Anxiety and Depression Scale (HADS) may be a potential PRO instrument for use in measuring anxiety and depression in CHC studies. The advantages of the HADS is that it is a single, short questionnaire and has been used in prior clinical trials of CHC as well as with many other physical illnesses to measure the psychological impact of both disease and treatment. The HADS is a well-validated measure in other disease areas; however, it is lacking any type of content validity or psychometric evidence in a CHC sample. Qualitative research is recommended to assess whether the HADS anxiety and depression items cover relevant aspects of the CHC experience and to ensure that CHC patients understand the items, response scales, and instructions. In addition, studies aimed at evaluating the reliability and validity of the HADS within the CHC population are needed.

Recommendations for measuring the concept of fatigue
The Fatigue Severity Scale (FSS) may be a useful PRO measure for assessing fatigue-related symptoms in CHC. The FSS covers fatigue-related symptoms and impact of fatigue on functioning. The FSS has been used in several prior trials comparing treatments for CHC and has been demonstrated to be responsive to change over time and predictive of treatment discontinuation. Additionally, it is a short questionnaire, which may result in little burden on patients. The FSS has demonstrated excellent psychometric characteristics in the CHC[41]. Qualitative research on the FSS within CHC populations is needed to determine if the FSS item content is consistent with the patient experience in CHC.

Recommendations for measuring the concept of flu-like symptoms
Several instruments are available to measure influenza symptoms; however, not all symptoms of influenza are relevant to the general malaise often felt by patients with CHC. Symptoms such as nasal congestion, sore throat, and cough are more unique to influenza and would not be appropriate for use in CHC. Future qualitative research is needed to identify which flu-like symptoms are most salient and relevant to patients with CHC. The goal of this research would be to develop a daily diary or PRO measure that can be used to assess the most common flu-like symptoms.

Recommendations for measuring the concept of cognitive function
There are many existing neuropsychological tests and batteries that are available to measure all aspects of cognitive function. Administration of neuropsychological tests and batteries requires training for individuals who will administer the test, which can be time-consuming and have cost implications. Further neuropsychological tests may not accurately reflect patients’ complaints and may not be able to measure impairment levels that are relevant for CHC. One alternative to neuropsychological tests and batteries may be to utilize a PRO measure, such as the Medical Outcomes Study – Cognitive Scale (MOS-Cog), to assess cognition[43, 44]. This measure contains six items that cover reasoning, concentration and thinking, confusion, memory, attention, and psychomotor function. Currently, the MOS-Cog is not validated in CHC populations; however, it was used in general primary care surveys, such as the Medical Outcomes Study[44]. Qualitative and quantitative research is needed before the MOS-Cog can be confidently used in CHC studies.

Recommendations for utilizing item banks
There are also recently developed measures of depression, anxiety, fatigue, and sleep disturbance, based on item banks, from the National Institutes of Health PROMIS project[45–48], that have the potential to improve measurement of these PRO domains. Item banks enable intelligent design of short-form scales where items are selected to best assess the construct based on knowledge about the patient’s health status. In addition, these item banks allow for computer adaptive testing, which involves tailoring the measure to individual patients. Computer adaptive tests are individualized and can be set for specific levels of measurement precision (i.e., reliability) at the individual level. These types of applications and methods may represent the future of health outcomes assessment.

Limitations
Several limitations should be considered related to this review. First, this review only focused on a limited number of CHC-related concepts. These concepts, although relevant to patients with CHC, do not encompass all the PRO domains relevant to CHC. This was primarily because of our focus on providing recommendations for PRO measures to be used in CHC clinical trials. Second, we limited the review to SOC clinical trials to identify instruments measuring the previously identified concepts. Therefore, some PRO concepts included in earlier clinical trials may have been missed. Finally, we did not examine available PRO instruments developed using a mixed population of patients with a variety of liver diseases[49–51] but focused solely on PROs developed with patient populations that were solely CHC or PRO measures developed for concepts identified that were of interest to CHC patients. Instruments developed using mixed patient populations pooled the results and did not report solely on the CHC patients.

Summary
In summary, this review identified gaps in the PRO measurement literature regarding assessment of symptoms and outcomes that are reported to be important by patients with CHC. Further research is needed to ensure that the measures used in CHC clinical trials are measuring concepts that were identified as important to CHC patients and have evidence supporting content validity, reliability, construct validity, and responsiveness. Some qualitative research has been completed in CHC patients, and the information from these studies can then be used to develop new measures to assess relevant PRO domains. Clearly, PROs are necessary for assessing the impact of CHC and treatment for CHC from the patient’s perspective, and these PRO endpoints are important to include in CHC clinical trials.


Acknowledgements
The authors wish to thank Laurie Smith, Karin Travers, Fritz Hamme, and Emily Sargent. This manuscript was supported by an unrestricted grant from Bristol-Myers Squibb. Funding was provided by Bristol-Myers Squibb Company

References
1.
Modi AA, Liang TJ: Hepatitis C: a clinical review. Oral Dis 2008, 14(1):10–14.PubMedCentralCrossRefPubMed

2.
Hoofnagle JH: Course and outcome of hepatitis C. Hepatology 2002, 36(5 Suppl 1):S21-S29.CrossRefPubMed

3.
Bernstein D, Kleinman L, Barker CM, Revicki DA, Green J: Relationship of health-related quality of life to treatment adherence and sustained response in chronic hepatitis C patients. Hepatology 2002, 35(3):704–708. 10.1053/jhep.2002.31311CrossRefPubMed

4.
Dieperink E, Willenbring M, Ho SB: Neuropsychiatric symptoms associated with hepatitis C and interferon alpha: a review. Am J Psychiatry 2000, 157(6):867–876. 10.1176/appi.ajp.157.6.867CrossRefPubMed

5.
Conrad S, Garrett LE, Cooksley WG, Dunne MP, MacDonald GA: Living with chronic hepatitis C means 'you just haven't got a normal life any more'. Chronic Illn 2006, 2(2):121–131.PubMed

6.
Groessl EJ, Weingart KR, Kaplan RM, Clark JA, Gifford AL, Ho SB: Living with hepatitis C: qualitative interviews with hepatitis C-infected veterans. J Gen Intern Med 2008, 23(12):1959–1965. 10.1007/s11606-008-0790-yPubMedCentralCrossRefPubMed

7.
Fried MW, Shiffman ML, Reddy KR, Smith C, Marinos G, Goncales FL Jr, Haussinger D, Diago M, Carosi G, Dhumeaux D, Craxi A, Lin A, Hoffman J, Yu J: Peginterferon alfa-2a plus ribavirin for chronic hepatitis C virus infection. N Engl J Med 2002, 347(13):975–982. 10.1056/NEJMoa020047CrossRefPubMed

8.
Hadziyannis SJ, Sette H Jr, Morgan TR, Balan V, Diago M, Marcellin P, Ramadori G, Bodenheimer H Jr, Bernstein D, Rizzetto M, Zeuzem S, Pockros PJ, Lin A, Ackrill AM: Peginterferon-alpha2a and ribavirin combination therapy in chronic hepatitis C: a randomized study of treatment duration and ribavirin dose. Ann Intern Med 2004, 140(5):346–355.CrossRefPubMed

9.
Manns MP, McHutchison JG, Gordon SC, Rustgi VK, Shiffman M, Reindollar R, Goodman ZD, Koury K, Ling M, Albrecht JK: Peginterferon alfa-2b plus ribavirin compared with interferon alfa-2b plus ribavirin for initial treatment of chronic hepatitis C: a randomised trial. Lancet 2001, 358(9286):958–965. 10.1016/S0140-6736(01)06102-5CrossRefPubMed

10.
Fraenkel L, McGraw S, Wongcharatrawee S, Garcia-Tsao G: Patients' experiences related to anti-viral treatment for hepatitis C. Patient Educ Couns 2006, 62(1):148–155. 10.1016/j.pec.2005.06.019CrossRefPubMed

11.
Scientific Advisory Committee of the Medical Outcomes Trust: Assessing health status and quality-of-life instruments: attributes and review criteria. Qual Life Res 2002, 11(3):193–205. 10.1023/A:1015291021312CrossRef

12.
Turner RR, Quittner AL, Parasuraman BM, Kallich JD, Cleeland CS: Patient-reported outcomes: instrument development and selection issues. Value Health 2007, 10(Suppl 2):S86-S93.CrossRefPubMed

13.
FDA: Guidance for industry on patient-reported outcome measures: use in medical product development to support labeling claims. Fed Regist 2009, 74(235):65132–65133.

14.
Blasiole JA, Shinkunas L, Labrecque DR, Arnold RM, Zickmund SL: Mental and physical symptoms associated with lower social support for patients with hepatitis C. World J Gastroenterol 2006, 12(29):4665–4672.PubMedCentralPubMed

15.
Dunne EA, Quayle E: The impact of latrogenically acquired Hepatitis C infection on the well-being and relationships of a group of Irish women. J Health Psychol 2001, 6(6):679–692. 10.1177/135910530100600606CrossRefPubMed

16.
Glacken M, Coates V, Kernohan G, Hegarty J: The experience of fatigue for people living with hepatitis C. J Clin Nurs 2003, 12(2):244–252. 10.1046/j.1365-2702.2003.00709.xCrossRefPubMed

17.
Glacken M, Kernohan G, Coates V: Diagnosed with Hepatitis C: a descriptive exploratory study. Int J Nurs Stud 2001, 38(1):107–116. 10.1016/S0020-7489(00)00046-8CrossRefPubMed

18.
Hopwood M, Treloar C: The experience of interferon-based treatments for hepatitis C infection. Qual Health Res 2005, 15(5):635–646. 10.1177/1049732304273932CrossRefPubMed

19.
Hopwood M, Treloar C: Resilient coping: applying adaptive responses to prior adversity during treatment for hepatitis C infection. J Health Psychol 2008, 13(1):17–27. 10.1177/1359105307084308CrossRefPubMed

20.
Lang CA, Conrad S, Garrett L, Battistutta D, Cooksley WGE, Dunne MP, Macdonald GA: Symptom prevalence and clustering of symptoms in people living with chronic hepatitis C infection. Journal of Pain and Symptom Management 2006, 31(4):335–344. 10.1016/j.jpainsymman.2005.08.016CrossRefPubMed

21.
Sheppard K, Hubbert A: The patient experience of treatment for hepatitis C. Gastroenterology nursing: the official journal of the Society of Gastroenterology Nurses and Associates 2006, 29(4):309–315. 10.1097/00001610-200607000-00008CrossRef

22.
Sutton R, Treloar C: Chronic illness experiences, clinical markers and living with hepatitis C. J Health Psychol 2007, 12(2):330–340. 10.1177/1359105307074278CrossRefPubMed

23.
Taylor-Young P, Hildebrandt E: The multidimensional burden of hepatitis C and its treatment: a case study. Gastroenterol Nurs 2009, 32(3):180–187. 10.1097/SGA.0b013e3181a80655CrossRefPubMed

24.
Teixeira PA, Schackman BR: Can urban methadone patients complete health utility assessments? Patient Education and Counseling 2008, 71(2):302–307. 10.1016/j.pec.2008.01.010PubMedCentralCrossRefPubMed

25.
Treloar C, Holt M: Drug treatment clients' readiness for hepatitis C treatment: implications for expanding treatment services in drug and alcohol settings. Aust Health Rev 2008, 32(3):570–576. 10.1071/AH080570CrossRefPubMed

26.
Zickmund SL, Bryce CL, Blasiole JA, Shinkunas L, LaBrecque DR, Arnold RM: Majority of patients with hepatitis C express physical, mental, and social difficulties with antiviral treatment. Eur J Gastroenterol Hepatol 2006, 18(4):381–388. 10.1097/00042737-200604000-00011CrossRefPubMed

27.
Fraser S, Treloar C: 'Spoiled identity' in hepatitis C infection: the binary logic of despair. Crit Pub Health 2006, 16(2):99–110. 10.1080/09581590600828683CrossRef

28.
Grow JM, Christopher SA: Breaking the silence surrounding hepatitis C by promoting self-efficacy: hepatitis C public service announcements. Qual Health Res 2008, 18(10):1401–1412. 10.1177/1049732308322603CrossRefPubMed

29.
Janke EA, McGraw S, Garcia-Tsao G, Fraenkel L: Psychosocial issues in hepatitis C: a qualitative analysis. Psychosomatics 2008, 49(6):494–501. 10.1176/appi.psy.49.6.494PubMedCentralCrossRefPubMed

30.
Schafer A, Scheurlen M, Felten M, Kraus MR: Physician-patient relationship and disclosure behaviour in chronic hepatitis C in a group of German outpatients. Eur J Gastroenterol Hepatol 2005, 17(12):1387–1394. 10.1097/00042737-200512000-00019CrossRefPubMed

31.
Grundy G, Beeching N: Understanding social stigma in women with hepatitis C. Nurs Stand (R Coll Nurs G B: 1987) 2004, 19(4):35–39.CrossRef

32.
Rowan PJ, Dunn NJ, El-Serag HB, Kunik ME: Views of hepatitis C virus patients delayed from treatment for psychiatric reasons. J Viral Hepat 2007, 14(12):883–889.PubMed

33.
Arora S, O'Brien C, Zeuzem S, Shiffman ML, Diago M, Tran A, Pockros PJ, Reindollar RW, Gane E, Patel K, Wintfeld N, Green J: Treatment of chronic hepatitis C patients with persistently normal alanine aminotransferase levels with the combination of peginterferon (alpha)-2a (40 kDa) plus ribavirin: impact on health-related quality of life. J Gastroenterol Hepatol 2006, 21(2):406–412. 10.1111/j.1440-1746.2005.04059.xCrossRefPubMed

34.
Hassanein T, Cooksley G, Sulkowski M, Smith C, Marinos G, Lai MY, Pastore G, Trejo-Estrada R, Horta EVA, Wintfeld N, Green J: The impact of peginterferon alfa-2a plus ribavirin combination therapy on health-related quality of life in chronic hepatitis C. J Hepatol 2004, 40(4):675–681. 10.1016/j.jhep.2003.12.014CrossRefPubMed

35.
Nayman Alpat S, Usluer G, Yavuz H, Doyuk Kartal E, Erben N, Bal C, Ozgunes I: Effect of pegylated interferon treatments for chronic active hepatitis C on quality of life. J Chemother 2008, 20(1):101–105.CrossRefPubMed

36.
Rasenack J, Zeuzem S, Feinman SV, Heathcote EJ, Manns M, Yoshida EM, Swain MG, Gane E, Diago M, Revicki DA, Lin A, Wintfeld N, Green J: Peginterferon alpha-2a (40kD) [Pegasys] improves HR-QOL outcomes compared with unmodified interferon alpha-2a [Roferon-A]: in patients with chronic hepatitis C. Pharmacol Econ 2003, 21(5):341–349. 10.2165/00019053-200321050-00005CrossRef

37.
Perrillo R, Rothstein KD, Rubin R, Alam I, Imperial J, Harb G, Hu S, Klaskala W: Comparison of quality of life, work productivity and medical resource utilization of peginterferon alpha 2a vs the combination of interferon alpha 2b plus ribavirin as initial treatment in patients with chronic hepatitis C. J Viral Hepat 2004, 11(2):157–165. 10.1046/j.1365-2893.2003.00482.xCrossRefPubMed

38.
Neri S, Pulvirenti D, Bertino G: Psychiatric symptoms induced by antiviral therapy in chronic hepatitis C: Comparison between interferon-(alpha)-2a and interferon-(alpha)-2b. Clin Drug Investig 2006, 26(11):655–662. 10.2165/00044011-200626110-00005CrossRefPubMed

39.
Bayliss MS, Gandek B, Bungay KM, Sugano D, Hsu MA, Ware JE Jr: A questionnaire to assess the generic and disease-specific health outcomes of patients with chronic hepatitis C. Qual Life Res 1998, 7(1):39–55.CrossRefPubMed

40.
Ware JE Jr, Bayliss MS, Mannocchia M, Davis GL: Health-related quality of life in chronic hepatitis C: impact of disease and treatment response. The Interventional Therapy Group. Hepatology 1999, 30(2):550–555. 10.1002/hep.510300203CrossRefPubMed

41.
Kleinman L, Zodet MW, Hakim Z, Aledort J, Barker C, Chan K, Krupp L, Revicki D: Psychometric evaluation of the fatigue severity scale for use in chronic hepatitis C. Qual Life Res 2000, 9(5):499–508. 10.1023/A:1008960710415CrossRefPubMed

42.
Younossi ZM, Guyatt G, Kiwi M, Boparai N, King D: Development of a disease specific questionnaire to measure health related quality of life in patients with chronic liver disease. Gut 1999, 45(2):295–300. 10.1136/gut.45.2.295PubMedCentralCrossRefPubMed

43.
Leidy NK, Palmer C, Murray M, Robb J, Revicki DA: Health-related quality of life assessment in euthymic and depressed patients with bipolar disorder. Psychometric performance of four self-report measures. J Affect Disord 1998, 48(2–3):207–214.CrossRefPubMed

44.
Stewart AL, Ware JE Jr, Sherbourne CD, Wells KB: Psychological distress/well-being and cognitive functioning measures. In Measuring Functioning and Well-being: The Medical Outcomes Study Approach. Edited by: Stewart AL, Ware JE, Durham NC. Duke University Press; 1992:102–142. 381–394

45.
Cella D, Yount S, Rothrock N, Gershon R, Cook K, Reeve B, Ader D, Fries JF, Bruce B, Rose M: The Patient-Reported Outcomes Measurement Information System (PROMIS): progress of an NIH Roadmap cooperative group during its first two years. Med Care 2007, 45(5 Suppl 1):S3-S11.PubMedCentralCrossRefPubMed

46.
Christodoulou C, Junghaenel DU, DeWalt DA, Rothrock N, Stone AA: Cognitive interviewing in the evaluation of fatigue items: results from the patient-reported outcomes measurement information system (PROMIS). Qual Life Res 2008, 17(10):1239–1246. 10.1007/s11136-008-9402-xPubMedCentralCrossRefPubMed

47.
DeWalt DA, Rothrock N, Yount S, Stone AA: Evaluation of item candidates: the PROMIS qualitative item review. Med Care 2007, 45(5 Suppl 1):S12-S21.PubMedCentralCrossRefPubMed

48.
Revicki DA, Kawata AK, Harnam N, Chen WH, Hays RD, Cella D: Predicting EuroQol (EQ-5D) scores from the patient-reported outcomes measurement information system (PROMIS) global items and domain item banks in a United States sample. Qual Life Res 2009, 18(6):783–791. 10.1007/s11136-009-9489-8PubMedCentralCrossRefPubMed

49.
Gralnek IM, Hays RD, Kilbourne A, Rosen HR, Keeffe EB, Artinian L, Kim S, Lazarovici D, Jensen DM, Busuttil RW, Martin P: Development and evaluation of the Liver Disease Quality of Life instrument in persons with advanced, chronic liver disease–the LDQOL 1.0. Am J Gastroenterol 2000, 95(12):3552–3565.PubMed

50.
Gutteling JJ, de Man RA, van der Plas SM, Schalm SW, Busschbach JJ, Darlington AS: Determinants of quality of life in chronic liver patients. Aliment Pharmacol Ther 2006, 23(11):1629–1635. 10.1111/j.1365-2036.2006.02934.xCrossRefPubMed

51.
van der Plas SM, Hansen BE, de Boer JB, Stijnen T, Passchier J, de Man RA, Schalm SW: The Liver Disease Symptom Index 2.0; validation of a disease-specific questionnaire. Qual Life Res 2004, 13(8):1469–1481.CrossRefPubMed



Competing interests
This manuscript was supported by an unrestricted grant from Bristol-Myers Squibb. YY and GL are employed by Bristol-Myers Squibb. LK, SM, SK, and DR are employed by United BioSource Corporation, who received support to complete this manuscript.

Authors’ contributions
LK served as the Principal Investigator, overseeing the direction of the project and reviewing all results. SK and SM participated in the implementation of the project, designing the literature search; reviewing the results, publications, and measures; and synthesizing the results. LK, SM, YY, DR, and GL participated in the design of the study and performed the statistical analysis. YY and GL conceived of the study, participated in its design and coordination, and helped to draft the manuscript. All authors read and approved the final manuscript.


OEBPS/sidebar.gif





OEBPS/A12955_2011_Article_1043_Fig1_HTML.jpg
CHC PRO Concept Search CHC Trials with PRO Endpoints
Reviewed 768 abstracts Search
(PubMed, EMBASE) Reviewed 392 abstracts
(PubMed, EMBASE) and 265 clinical
trials (clinical trials.gov)

!

[ Requested 92 artictes | [ Requested 23 artictes |
Revieved 74 artcles | [ Reviewed 7 artctes |
PRO Measure Search PRO Measure Search PRO Measure Search PRO Measure Search
Identified 124 potential Reviewed a total of 770 Identified 67 potential Identified 9 potential PRO
PRO measures through abstracts mentioning PRO measures through measures through the
PROQOLID PRO measures (PubMed, the CHC PRO Concept CHC Trials with PRO
EMBASE) Search Endpoints Search

e e

Reviewed 187 PRO
measures and associated
literature.

v

Selected 18 PRO
measures for in-depth
review
(see Table 3 for detail)






OEBPS/contact.gif





