Letter to the Editor

Patient-reported outcomes in NAFLD/NASH clinical trials: A blind
spot that needs addressing
To the Editor:
We read with interest the article by Younossi et al.,1 which
explored patient-reported outcomes (PROs) in non-alcoholic
steatohepatitis (NASH) populations. Although the authors
comprehensively assessed the current knowledge and evidence
about the impact of NASH on PROs and highlighted the
importance of developing and implementing NASH-speciﬁc
PRO instruments in research endeavors in clinical practice,
little is known about the inclusion of PROs in non-alcoholic
fatty liver disease (NAFLD)/NASH clinical trial protocols. Trial
protocols serve as the foundation for planning and implementing clinical trials; thus, providing a glimpse of future trial
results. Therefore, including PRO measures in trial protocols
can provide essential data to inform shared decision-making
and improve clinical guidelines and health policy recommendations. Furthermore, it could aid in addressing and mending
what the authors call “a signiﬁcant and often unrecognized
health-related quality of life (HRQoL) burden among individuals with NASH”.
To complement the authors’ work and learn about PROs in
NAFLD/NASH clinical trial protocols, we aimed to assess the
proportion of NAFLD/NASH interventional trial protocols
reporting the inclusion of PROs as predeﬁned outcomes of interest among protocol trials registered on clinicaltrials.gov. We
reviewed the clinicaltrials.gov registry to explore whether PROs
are routinely included in NAFLD/NASH clinical trial protocols.
Using the keyword “non-alcoholic fatty liver disease,” we
queried clinicaltrials.gov for NAFLD/NASH protocol trials. The
search was restricted to interventional, phase II-III trials. Relevant protocol trial data was extracted and descriptively summarized to chart the available protocols registered on
clinicaltrials.gov.
By July 29, 2022, 334 interventional phase II and III NAFLD/
NASH protocols were registered on clinicaltrials.gov. Of these,
284 (85%), 28 (8.4%), 12 (3.6%), and 6 (1.8%) investigated pharmacological compounds, dietary supplements, biological components, and behavioral interventions, respectively. In addition,
two studies researched devices, and one investigated a blood
donation procedure. As shown in Fig. 1A, most protocols (86%)
were phase II trials, and roughly half were reported as
completed. Less than 10% included children, and eight (2.4%)
trials were designed to include only males. The industry was the
predominant source of funding for the protocols registered
(61.3%). Remarkably, only 5% of all registered protocols reported
PROs as outcomes of interest. The most common instrument for
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collecting PRO data was the SF-36, which was planned to be used
in 8 trials. The NASH-CHECK was reported in 2 (0.6%) protocols.
No signiﬁcant differences were observed in the inclusion of
PROs according to trial phase (phase II = 13, 4.5% vs. phase III = 4,
8.5%; p = 0.2) and funding source (industry-funded = 11, 5.3% vs.
academic = 6, 4.6%; p = 0.7). Trial protocols including children
were more likely to include PROs than those that did not include
children (5/29, 17.2% vs. 12/305, 3.9%; p = 0.001).
The fact that only 5% of the NAFLD/NASH protocols registered on clinicaltrials.gov reported the systematic collection of
PROs is worrying and reveals an overall lack of patient-centric
appraisals in the quest for treatments against the most common chronic liver disease and one of the most prevalent chronic
conditions worldwide. The trend shown in Fig. 1B is discouraging as it suggests that the number of clinical trials including
PROs has barely increased in recent years. This is a matter of
concern because NAFLD and NASH have a remarkable impact on
patients’ quality of life. Even if this is not being studied systematically in clinical trials, there is evidence that some PROs
are related to the degree of ﬁbrosis of NASH and therefore are
valuable tools to gather information about patients’ HRQoL.2
Moreover, their derivatives (focused on patients’ experiences)
are self-reporting instruments that measure the patients’
perception while receiving care or participating in clinical
trials.3
The NASH-CHECK is the only speciﬁc PRO measure in the
NAFLD/NASH ﬁeld. This PRO measure was recently created and
validated in patients without cirrhosis.4 Some aspects included
in the NASH-CHECK relate to symptoms such as pain, fatigue,
itch, cognition, and sleep impact. These traits may impact daily
activities, social interactions, and the mental well-being of
patients with NASH. Overall, these symptoms and their effects
can impact work productivity, ability to work, cost of medication, and cost of lifestyle management, thus having a negative
economic impact. In the trials reported in this letter, only 2 out
of 334 studies reported using NASH-CHECK. Although the latter
ﬁnding is not surprising because the NASH-CHECK is a relatively young PRO measure, we expect future clinical trials to
routinely include it as a pre-speciﬁed outcome measure in their
trial protocols. Due to the increasing number of clinical trials
speciﬁcally for patients with cirrhosis, it is necessary to elucidate if a derivative of NASH-CHECK or another NASH-speciﬁc
PRO measure for the population with cirrhosis should be
developed.
We urge NAFLD/NASH stakeholders to include patient perspectives in clinical research to gain information beyond NAFLDfocused metrics and to improve our understanding of what
matters to patients while participating in clinical trials. This will
help improve published trials’ quality and provide clinicianscientists with data to further implement patient-centered care
for NAFLD.
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Protocols in clinicaltrials.gov (n = 334)
Trial phase
Phase 2, n (%)
287 (86)
Phase 3, n (%)
47 (14)
Status
Completed, n (%)
169 (50.6)
Recruiting, n (%)
59 (17.6)
Active not recruiting, n (%)
19 (5.7)
Suspended/terminated/withdrawn, n (%)
53 (15.8)
Unknown, n (%)
17 (5.1%)
Age groups included in RCTs
Included children, n (%)
29 (8.6)
Included individuals >60 yr, n (%)
201 (60.1)
Included only males, n (%)
8 (2.4)
Funding source
Industry, n (%)
205 (61.3)
Academic, n (%)
129 (38.7)
Reported PROs as an outcome of interest, n (%)
17 (5)
SF-36, n (%)
8 (2.4)
Health-related quality of life (not specified), n (%)
5 (1.5)
NASH-check, n (%)
2 (0.6)
PEDQOL, n (%)
2 (0.6)
PROMIS fatigue questionnaire score, n (%)
2 (0.6)
PGI-S, n (%)
1 (0.3)
Food frequency questionnaire (FFQ), n (%)
1 (0.3)
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Fig. 1. Characteristics of the NASH clinical trial protocols and representation of PROs. (A) Overview of trial protocol characteristics and PROs, (B) Number of
NASH trial protocols and those including PROs per year (2001-2022). CT, clinical trials; NASH, non-alcoholic steatohepatitis; PROs, patient-reported outcomes.
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