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Abstract
Health-related quality of life (HRQOL) is lower in individuals with autoimmune hepatitis (AIH) than in the general population. However,
previous evaluations of HRQOL for AIH have included a broad range of disease activities. The aim of this study was to clarify HRQOL
among patients with AIH in remission.
We assessed HRQOL in patients with AIH in remission, patients with chronic hepatitis C (CHC) with eradicated hepatitis C virus

(HCV) and patients with primary biliary cholangitis (PBC) using the Japanese version of the Chronic Liver Disease Questionnaire
(CLDQ).
Participants comprised 62 patients with AIH in remission, 39 patients with CHC with eradicated HCV and 66 patients with PBC.

Median ages of patients were 63, 69, and 64 years, respectively. Overall score (5.6 vs 5.9, P= .02) and fatigue (5.2 vs 5.6,P= .01) and
worry (5.6 vs 6.0, P= .01) domain scores of the CLDQ were significantly lower in patients with AIH in remission than in CHC with
eradicated HCV, and similar to scores except for the systemic symptoms domain in patients with PBC. Disease duration was
associated with lower scores on systemic symptoms and activity domains of the CLDQ in patients with AIH in remission.
Patients with AIH in remission show impaired HRQOL associated with disease duration.

Abbreviations: AIH = autoimmune hepatitis, ALP = alkaline phosphatase, ALT = alanine transferase, ASMI = appendicular
skeletal muscle index, BMD = bone mineral density, CHC = chronic hepatitis C, CLDQ =Chronic Liver Disease Questionnaire, DAAs
= direct antiviral agents, gGTP = g-glutamyl transpeptidase, HCV = hepatitis C virus, HRQOL = health-related quality of life, IgG =
immunoglobulin G, PBC = primary biliary cholangitis.
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1. Introduction

Health-related quality of life (HRQOL) is an essential treatment
target in patients with chronic liver disease, due to the
associations with prognosis.[1,2] The HRQOL of patients with
autoimmune hepatitis (AIH) is lower than that of the general
population.[3–7]

German single-center study reported depression and anxiety
has been dominant symptoms in patients with AIH.[4] Moreover,
Polish single-center study described depression in patients with
AIH was not associated with clinical and biochemical features of
AIH.[7] On the other hands, we have previously reported that
impaired HRQOL in AIH is impacted by patient background
characteristics such as cirrhosis, comorbidities, and high-dose
prednisolone.[5]

Disease control is important for both the prognosis and
HRQOL of patients with chronic liver disease. Direct antiviral
agents (DAAs) against hepatitis C virus (HCV) can not only
eradicate the virus, but also improve HRQOL in patients with
chronic hepatitis C (CHC).[8,9] In AIH, the immunosuppressants
can reduce disease activity and allow patients to achieve
remission, but little is known regarding HRQOL among patients
in remission.
Corticosteroids are established immunosuppressants in

patients with AIH, but show various side effects including
obesity, hyperglycemia, hyperlipidemia, and osteoporosis. In
Japan, AIH patients usually continue low-dose corticosteroids
after remission to avoid relapse. We therefore considered that
AIH patients may show poor HRQOL despite being in remission.
This study analyzedHRQOL among AIH patients in remission in
comparison with other controlled liver diseases such as
patients with CHC with eradication of HCV and patients with
primary biliary cholangitis (PBC), and investigated associated
factors.
2. Methods

2.1. Study population

We conducted this study among members of the Autoimmune
Hepatitis Study Group, a subgroup of the Intractable Hepato-
biliary Disease Study Group in Japan. Patients with AIH, CHC
with eradicated HCV and PBC were recruited consecutively at
each participating hospital. Diagnosis AIH and PBC were made
based on established criteria, respectively.[10,11] In addition to
patients with CHCwith eradicated HCV, only AIH patients with
remission and controlled PBC patients were included in this
study. Remission in patients with AIH was defined as normal
alanine transferase (ALT) and immunoglobulin G (IgG) at the
time of answering the CLDQ.However, patients were included as
“in remission” if the attending physician judged remission despite
abnormal levels of ALT and/or IgG. Relapse of AIH was defined
as serum ALT level ≥60U/L after corticosteroid treatment and
serum ALT normalization (�30U/L). Controlled PBC was also
defined as normal alkaline phosphatase (ALP) and g-glutamyl
transpeptidase (gGTP) at the time of completing the CLDQ.
Patients were included in this study if the attending physician
judged the individual as well-controlled despite abnormal levels
of ALP and/or gGTP. Among 39 patients with CHC with
eradicated HCV, 30 patients (76.9%) and 9 patients (23.1%)
were treated by DAAs and interferon-based regimen, respective-
ly. Patients with presence or past history of liver cirrhosis,
malignant disease, or mental disorder were excluded. All subjects
2

were enrolled between January 2019 and March 2020 and
written informed consent was obtained from all subjects. The
study protocol conformed to the ethical guidelines of the 1975
Declaration of Helsinki and was approved by the ethics
committee at Fukushima Medical University (no. 29187).
2.2. Questionnaire

We asked each participant to complete the self-reported Japanese
version of the Chronic Liver Disease Questionnaire (CLDQ). The
original version of the CLDQ includes 29 items divided into 6
subdomains: abdominal symptoms (3 items), fatigue (5 items),
systemic symptoms (5 items), activity (3 items), emotional
function (8 items), and worry (5 items).[12] The Japanese version
of the CLDQ has already been published and statistically
validated.[13]
2.3. Physical measurements and data collection

To analyze the effects of physical factors on HRQOL, we
performed physical measurements. Handgrip strength was
measured using a hand dynamometer (TL110; TOEI LIGHT
CO., LTD., Saitama, Japan). Appendicular skeletal muscle index
(ASMI) was measured by bio-impedance analysis using an
Inbody770 body composition analyzer (Inbody, Seoul, Korea).
Bone mineral density (BMD) was measured at the lumbar spine
(L2-L4) using dual-energy X-ray absorptiometry (GEHealthcare,
Madison, WI, USA). Clinical and demographic data were
collected from patient records at each clinic.

2.4. Statistical analyses

Results are presented as median and interquartile range. Two
groups were compared using the Mann–Whitney U test for
continuous variables. For CLDQ scores, analysis of covariance
was performed to determine any significant differences between
groups, after adjusting for age and sex. Correlations between
variables were measured using Spearmans rank correlation to
examine associations between patient background and HRQOL
among patients with AIH. If values were missing, statistical
analysis was performed using available data. Statistical analysis
was performed using SPSS for Windows version 25.0 (SPSS,
Chicago, IL, USA), and values of P< .05 were considered
indicative of significant differences.
3. Results

3.1. Clinical and demographic data

A total of 62 patients with AIH, 39 patients with CHC, and 66
patients with PBC were enrolled. Median ages of patients were
63, 69, and 64 years, respectively (Table 1). Median age was
significantly lower in patients with AIH than in patients with
CHC. The proportion of women was lower in patients with AIH
(83.4%) than in patients with PBC (92.4%, P= .005). Median
duration of disease was 68 months (interquartile range, 32–163
months) and 94 months (interquartile range, 28–185 months) in
patients with AIH and PBC, respectively. Median duration from
end of treatment for HCV was 36 months (interquartile range,
28–50 months). Among 64 patients with AIH, 35 patients
(54.7%) experienced relapse (mean number of relapses, 1.7).
Albumin level was significantly lower in patients with AIH than
in patients with CHC. Levels of ALT, ALP, and gGTP were



Table 1

Patient characteristics.

AIH (n=62) CHC (n=39) PBC (n=66) P (vs CHC) P (vs PBC)

Female 82.5% (52) 87.2% (34) 92.4% (61) .729 .151
Age (years) 63 (56–70) 69 (63–77) 64 (58–73) .003 .266
Albumin (mg/dL) 4.2 (3.9–4.2) 4.3 (4.1–4.6) 4.2 (3.9–4.3) <.005 .141
ALT (U/L) 14 (10–22) 14 (11–18) 19 (15–27) .930 .003
ALP (U/L) 198 (159–231) 198 (159–231) 267 (198–329) .165 <.005
gGTP (U/L) 20 (15–37) 19 (15–23) 32 (23–64) .268 .001
Total bilirubin (mg/dl) 0.7 (0.6–1.0) 0.8 (0.6–1.1) 0.6 (0.5–0.9) .546 .040
Platelet (�104/mL) 20.5 (17.1–25.0) 19.5 (15.9–24.2) 22.3 (19.3–26.3) .399 .068
IgG (mg/dl) 1140 (997–1519) – –

Use of prednisolone 92.1% (58) – 0 – –

Dose of prednisolone (mg) 5 (4–7) – – – –

Use of AZA 30.2% (19) – 0 –

Use of UDCA 69.4% (43) – 97.0% (64) – <.005
Comorbid disease 75.8% (47) 71.8% (28) 57.6% (38) .754 .023
Treatment for osteoporosis 77.8% (49) 20.5% (8) 28.8% (19) <.005 <.005
BMD 1.02 (0.90–1.15) 0.93 (0.87–1.15) 0.98 (0.87–1.13) <.005 .366
ASMI 5.7 (5.3–6.4) 5.8 (5.4–6.4) 5.7 (5.3–6.1) .511 .457

Values are expressed as median (interquartile range) for continuous variables or percentage (number) for categorical variables.
gGTP = gamma-glutamyl transpeptidase, AIH = autoimmune hepatitis, ALP = alkaline phosphatase, ALT = alanine aminotransferase, ASMI = appendicular muscle mass index, AZA = azathioprine, BMD =
bone mineral density, CHC = chronic hepatitis C, IgG = immunoglobulin G, PBC = primary biliary cholangitis, UDCA = ursodeoxycholic acid.
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significantly lower in patients with AIH than in patients with
PBC. Compared to patients with PBC, frequency of comorbid
diseases was higher in patients with AIH. Frequency of
medication for osteoporosis was significantly higher in patients
with AIH than in patients with CHC or PBC. BMDwas higher in
patients with AIH than in patients with CHC. No differences in
ASMI were apparent between groups.
3.2. CLDQ domain scores

Figure 1A shows the comparison of CLDQ scores between
patients with AIH and CHC. Overall scores and subdomain
scores for fatigue and worry were significantly lower in patients
with AIH than in patients with CHC. Figure 1B shows the
comparison of CLDQ scores between patients with AIH and
PBC. Only the subdomain score for systemic symptoms was
lower in patients with PBC than in patients with AIH.

3.3. Associations between backgrounds and HRQOL
among patients with AIH

Regarding the associations between backgrounds and HRQOL
among patients with AIH, only disease duration correlated
negatively with domain scores for systemic symptoms (rs=�
0.30, P= .016) and activity (rs=�0.31, P= .013). Although no
significant relationship was identified, handgrip strength tended
to correlate positively with activity domain scores (rs=0.25,
P= .141) (Table 2).
Figure 1. Comparisons of Chronic Liver Disease Questionnaire (CLDQ)
scores. (A) Comparison of CLDQ scores between patients with autoimmune
hepatitis (AIH) in remission and chronic hepatitis C (CHC) with eradicated
hepatitis C virus (HCV). (B) Comparison of CLDQ scores between patients with
AIH in remission and primary biliary cholangitis (PBC). Analysis of covariance
was performed to identify significant differences between 2 groups, after
adjusting for age and sex. AC = activity, AS = abdominal symptoms, EO =
emotional function, FA = fatigue, SS = systemic symptoms, WO = worry.
4. Discussion

The present study evaluated HRQOL among patients with AIH
in remission using the CLDQ. We found that HRQOL was more
impaired for patients with AIH in remission than for patients
with CHC with eradicated HCV, and was relatively comparable
to that of patients with PBC. In addition, HRQOL of patients
with AIH in remission was significantly associated with disease
3
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Table 2

Associations between backgrounds of patients with AIH and CLDQ score.

Coefficient of correlation

Age (years) Dose of prednisolone Duration Bone ASMI Grip

Total 0.03 0.21 �0.19 �0.01 0.02 0.06
Abdominal 0.07 0.18 0.01 �0.14 �0.09 �0.16
Fatigue 0.15 0.14 �0.13 0.01 �0.05 �0.09
Systemic �0.06 0.15 �0.30

∗ �0.20 �0.03 �0.04
Activity �0.11 0.08 �0.31

∗ �0.01 �0.08 0.25
Emotion 0.03 0.22 �0.10 0.05 0.16 0.16
Worry �0.05 0.15 0.03 0.14 �0.08 0.20
∗
P<0.05.

ASMI = appendicular muscle mass index.
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duration. To the best of our knowledge, this study is the first to
compare HRQOL between patients with AIH in remission and
CHC with eradicated HCV or PBC.
Lower HRQOL in patients with CHC may be explained by

many factors, such as liver disease stage, comorbidities,
extrahepatic lesions, and disease perception.[14–17] DAAs for
HCV can improve the HRQOL for patients with CHC.[8,9]

However, HRQOL for patients with CHC has been reported to
remain lower than that of the general population even after viral
clearance.[18] Although we did not directly compare HRQOL
between AIH and healthy individuals in this study, the above
report implies that HRQOL among patients with AIH in
remission remains lower than that of the general population. In
fact, we retrospectively confirmed the lower HRQOL of patients
with AIH in remission compared to healthy controls from our
previous survey in 2018 (supplementary figure, http://links.lww.
com/MD/F42).
Impaired HRQOL has been reported for patients with PBC in

many studies.[19–21] We also showed that HRQOL was impaired
and lower serum albumin level was independently associated
with fatigue scores from the short-form 36 questionnaire among
Japanese PBC patients.[22] Although patients with AIH and PBC
both showed impairedHRQOL, few reports have provided direct
comparisons. Only one study compared HRQOL between
patients with AIH and patients with cholestatic disease, including
PBC and primary sclerosing cholangitis.[3] That study reported
similar HRQOL, in agreement with the present study.
Impaired HRQOL has been reported patients with AIH,

especially focusing on depression and anxiety.[4,7] We have also
reported that impaired HRQOL among patients with AIH was
associated with factors such as disease progression, comorbid
diseases, and prednisolone treatment.[5] We therefore focused on
and analyzed patients with AIH in remission in this study, to
minimize the above background effects. This yielded different
results from the previous report. Disease duration was the only
factor associated with impaired HRQOL in the present study. On
the other hand, previous studies including our own have shown
that disease duration was not associated with HRQOL among
patients with AIH. This difference may be due to several reasons.
First, patients with AIH in past studies were younger than those
in the present study. Age correlates significantly with worsening
HRQL in patients with chronic liver disease.[23] Second, this
study analyzed only AIH patients in remission and without
cirrhosis or active hepatitis. Differences in disease activity can
have differing effects on HRQOL. Third, methods for evaluating
HRQOL differed, except in comparison with our previous study.
4

Although the direct effect of disease duration on HRQOL is
unclear, we found a positive association with disease duration
and times of relapse (rs=0.36, P< .05). We therefore believe that
the experience of relapse during a long clinical course is one
reason for the association with disease duration and impaired
HRQOL. The association between prolonged clinical remission
and better HRQOL in patients with systemic erythematosus
seems to indirectly reinforce our result.[24]

Sarcopenia, low muscle mass and low muscle strength result in
a deteriorated clinical course of liver disease.[25,26] In addition,
low muscle mass is associated with impaired HRQOL among
patients with liver disease. Although we could not identify an
association between ASMI and HRQOL, hand grip tended to be
positively associated with the activity domain. Effects of hand
grip on QOL have been reported in digestive diseases, including
liver disease in Japan.[26] The effects of skeletal mass or handgrip
on HRQOL may thus be worth reanalyzing in a larger sample
size.
Osteoporosis is one critical side effect of corticosteroids and is

common in liver disease.[27] Although osteoporosis is largely
asymptomatic, osteoporotic fractures result in the deterioration
of HRQOL.[28] On the other hand, the BMD of AIH patients in
remission was significantly higher than that of CHC in the
present study, because of the higher frequency of patients
receiving treatment for osteoporosis. This suggests proper or
preventive treatment for osteoporosis was being performed more
frequently in patients with AIH in remission. In fact, no AIH
patients in the present study experienced bone fracture.
The present study showed several limitations. First, the sample

size was small, and we may therefore have overlooked factors
significantly associated with HRQOL among AIH patients in
remission. Validation and reanalysis using unified evaluation
methods need larger samples in the future. Second, patients with
AIH in remission may be different in Japan from those in other
countries. For example, most patients with AIH in remission were
controlled by low-dose corticosteroids in Japan. On the other
hand, patients in other countries may keep in remission under
other drugs such as azathioprine and mycophenolate mofetil.
Multicenter study in England reported AIH patients with
corticosteroid treatment reduced QOL regardless of dose of
corticosteroid or disease activity.[6] Therefore, the effect of
corticosteroid on HRQOL may not ignore in present study.
Third, we used CLDQ to evaluate HRQOL, which is an
establishedmethod for chronic liver diseases including PBC.[10,29]

However, detailed evaluation of HRQOL in patients with PBC
may have been unsatisfactory compared to that from the PBC-40,
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a PBC-specific measure of symptoms and HRQOL.[19] Despite
these limitations, one strength of the present survey was the new
findings based on comparison with unique participants in
addition to analyses using ASMI, handgrip and BMD.
5. Conclusions

The HRQOL of AIH patients was lower despite them being in
remission. Disease duration was associated with impaired
HRQOL, especially for systemic symptom and activity domains.
Physicians should pay attention to the HRQOL of AIH patients
with longer disease duration, even if they are in remission.
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