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Fig. 5 The augmented antitumor effects depended on both CD4-
positive and CD8-positive cells. a For in vivo CD4 or CDS§ deple-
tion, monoclonal antibodies specific to CD4 (GK1.5) or CD8 (2.43),
respectively, were injected intraperitoneally at 1 day before and
3 days after RFA. Tumor volumes were compared among the four
groups for 10 days after RFA. In each experiment, data were obtained
from four mice per group and are presented as the mean + SE. ns
not significant. b The draining lymph nodes were harvested at 3 days

[32, 33]. However, in our experimental models, tumor-spe-
cific CD4-positive cells were not observed to contribute to
the antitumor effect. Summarizing the above, in our study,
the CD4-positive cells were required for the priming of the
immune responses, and the CD8-positive cells acted as the
effector cells after help from the CD4-positive cells.

In conclusion, we consider on the basis of our preclini-
cal findings regarding combination therapy involving OK-
432-stimulated DCs with RFA for the treatment of meta-
static liver cancer that clinical trials can now proceed. It is
anticipated that this combination therapy will be markedly
superior to RFA single therapy.
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after RFA and analyzed for their tumor specificities using the IFN-y
ELISPOT assay. Two mice were used in each group. Data are shown
as the mean = SE. *P < 0.005; ns not significant. ¢ In the CD8 deple-
tion study, splenocytes and tumor-infiltrating lymphocytes (TILs)
were evaluated for their tumor specificities using the IFN-y ELISPOT
assay as described in Fig. 3. Four mice were used in each group. Data
are shown as the mean =+ SE. ns not significant
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Aim: Recently, serum levels of anti-programmed cell death-1
(anti-PD-1) antibodies have been reported to be useful for the
discrimination of type 1 autoimmune hepatitis (AIH) from
drug-induced liver injury (DILI) and to be associated with clini-
cal features of type 1 AIH. This multicenter study aimed to
validate the usefulness of serum anti-PD-1 antibody as a sero-
logical marker for type 1 AlH.

Methods: Serum samples before the initiation of corticoste-
roid treatment were obtained from 71 type 1 AIH patients and
37 DILI patients. Serum levels of anti-PD-1 antibodies were
measured by indirect enzyme-linked immunosorbent assay.

Results: Serum levels of anti-PD-1 antibodies were higher in
type 1 AIH patients than in DILI patients (P <0.001). The
receiver—operator curve analysis showed that serum levels of
anti-PD-1 antibodies were useful for the discrimination of
type 1 AIH from DILI (area under the curve, 0.80). On the

other hand, the multivariate Cox proportional hazard model
showed that positivity for serum anti-PD-1 antibody, probable
diagnosis based on the revised scoring system proposed by
the International Autoimmune Hepatitis Group, and pro-
thrombin activity of less than 60% were associated with the
later normalization of serum transaminase levels. During
the clinical course, the disease relapsed more frequently in
patients positive for serum anti-PD-1 antibody (36% vs 11%).

Conclusion: This study suggests that serum anti-PD-1 anti-
body is useful for the diagnosis of type 1 AlH as an auxiliary
diagnostic marker, and that serum levels of anti-PD-1 antibod-
ies reflect clinical features of type 1 AlH.

Key words: autoantibody, autoimmune hepatitis,
drug-induced liver injury, programmed cell death-1,
validation
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INTRODUCTION

UTOIMMUNE HEPATITIS (AIH) is a progressive
inflammatory liver disorder characterized by histo-
logical interface hepatitis, elevation of serum immuno-
globulin G (IgG) level, circulating autoantibodies and
good response to immunosuppressive treatment."? The
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pathogenesis of ATH has not been fully revealed yet.
Elevated serum IgG levels and positivity for serum anti-
nuclear antibody (ANA) are hallmarks for the diagnosis
of type 1 AIH; however, the diagnosis has been made
based on the scoring systems for lack of specific diag-
nostic markers for ATH.'?

~ Recently, serum anti-programmed cell death-1 (anti-

PD-1) antibody has been reported to be useful for the
discrimination of type 1 AIH from drug-induced liver
injury (DILI) as an auxiliary diagnostic marker and to be
associated with clinical features of type 1 AIH.? PD-1 is
a co-stimulatory molecule expressed on activated T and
B cells and has inhibitory properties. Anti-PD-1 anti-
body enhances the proliferation of allogeneic T cells.*
PD-1-deficient mice thymectomized 3 days after birth
develop massive hepatic necrosis with the appearance of
serum ANA,” and this hepatitis responds well to corti-
costeroid treatment.® In addition, a recent clinical trial
using anti-PD-1 antibody as an immunotherapeutic
agent for advanced cancer shows the development of
hepatitis, which responds well to corticosteroid treat-
ment, as an adverse event.” Dysfunction of PD-1 may be
associated with the pathogenesis of ATH.

This study aimed to validate the usefulness of serum
anti-PD-1 antibody for the diagnosis of type 1 AIH and
to confirm the association of serum anti-PD-1 antibody
with the disease severity, response to corticosteroid
treatment and the disease relapse.

METHODS

Ethics

HIS RETROSPECTIVE VALIDATION study complied

with the Declaration of Helsinki and was approved
by the institutional review board at Okayama University
Graduate School of Medicine, Dentistry and Pharma-
ceutical Sciences.

Patients and serum samples

This study was carried out by the Intractable Hepato-
Biliary Disease Study Group of Japan, sponsored by
the Ministry of Health, Welfare and Labor of Japan.
Serum samples before the initiation of corticosteroid
treatment and clinical data were obtained from 71
type 1 AIH patients and 37 DILI patients, diagnosed
in the following eight hospitals: Ehime University
Hospital, Fukushima Medical University Hospital,
Shinshu University Hospital, Teikyo University
Hosiptial, Kyushu Medical Center, University of Fukui
Hospital, Yamagata University Hospital, and Kochi
Medical School Hospital.

© 2014 The Japan Society of Hepatology
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For each patient, the following clinicopathological
features were collected by the review of medical records:
age, sex, laboratory data (white blood cell count, hemo-
globin concentration, platelet count, bilirubin, aspartate
aminotransferase, alanine aminotransferase [ALT], pro-
thrombin activity, IgG, ANA) at the diagnosis, histologi-
cal staging of liver fibrosis, initial dose of corticosteroid,
timing of the normalization of serum ALT levels and
timing of relapse. Clinical features of the study popula-
tion are shown in Table 1. Collected serum samples
were sent to Okayama University and stored at —30°C
until use.

All type 1 ATH patients underwent liver biopsy. Type 1
ATIH was diagnosed based on the revised scoring system
proposed by the International Autoimmune Hepatitis
Group.' DILI was diagnosed based on the diagnostic
criteria of the Digestive Disease Week - Japan 2004
workshop,® the usefulness of which in the diagnosis of
DILI has been confirmed by a study with a large sample
size.”

Criteria for relapse in type 1 AIH

Relapse was defined as an increase in serum ALT levels
to more than twofold of the upper normal limit
(>60 IU/L), following the normalization of serum ALT
levels (<30 IU/L) with medical treatment.

Indirect enzyme-linked immunosorbent
assay (ELISA)

Serum levels of anti-PD-1 antibodies were measured by
indirect ELISA using the Protein Detector ELISA Kit
(Kirkegaard & Perry Laboratories, Gaithersburg, MD,
USA) in Okayama University.> All serum samples were
tested in duplicate.

Briefly, 96-well U-bottom microtiter plates (Greiner
Bio-One, Baden, Germany) were coated with 100 pL of
1 pg/mL recombinant PD-1 (Abnova, Taipei, Taiwan) in
phosphate-buffered saline (PBS) at room temperature
for 1 h. Unbound antigen was removed, non-specific
binding sites were blocked by incubation with 1%
bovine serum albumin (BSA) in PBS, and the wells were
incubated with 100 puL of human sera diluted 1:20 in
PBS with 1% BSA for 1 h. Thereafter, the wells were
incubated with anti-human IgG diluted 1:1000 in PBS
with 1% BSA, covalently linked to alkaline phospha-
tase, and the reaction was visualized by adding 100 pL
of a substrate buffer (5-bromo-4-chloro-3-indolyl
phosphate/nitro blue tetrazolium). The optical densities
at 630 nm (ODgsonm) were read with a Model 680
microplate reader (Bio-Rad, Richmond, CA, USA). In
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Table 1 Clinical features of study population
Type 1 autoimmune hepatitis Drug-induced liver injury P-value
Sample size, n 71 37 -
Age, years 58 (20-86) 53 (24-78) 0.029
Sex, fermale (%) 63 (89%) 23 (62%) 0.001
Revised scoring system proposed by the International Autoimmune Hepatitis Group
Definite diagnosis 55 (77%) - -
Laboratory data
WBC (/mm?) 5300 (1600-9300) 5700 (1200-24500) 0.016
Hemoglobin (g/dL) 12.9 (8.7-16.1) 13.4 (9.0-16.6) 0.039
Platelet (x10*/mm?) 18.2 (7.4-46.0) 21.4 (4.4-32.0) 0.047
Bilirubin (mg/dL) 1.4 (0.5-24.9) 6.0 (0.3-26.7) 0.011
AST (IU/L) 288 (30-2466) 658 (99-13966) 0.003
ALT (TU/L) 337 (21-2377) 750 (54-4816) <0.001
IgG (g/dL) 2.2 (1.0-4.9) 1.4 (0.8-2.4) <0.001
Prothrombin activity (%) 78.8 (19.7-111.3) 75.4 (12.1-161.5) 0.25
ANA (%) <0.001
<1:40 2 (3%) 25 (68%)
>1:40 and <1:80 28 (39%) 6 (16%)
>1:160 41 (58%) 6 (16%)
Liver histology
Acute hepatitis (%) 8 (11%) - -
Cirrhosis (%) 6 (8%) - -

ALT, alanine aminotransferase; ANA, antinuclear antibody; AST, aspartate aminotransferase; IgG, immunoglobulin G; WBC, white

blood cell.

order to avoid inter-plate variability, we used a positive
serum, assigned it 0.200 ODg3onm, and read the optical
densities of all samples against this positive serum.
Intra-assay variability was found to be 8.4%.

Previously, we showed that serum levels of anti-PD-1
antibodies in 62 healthy volunteers were a median of
0.033 (range, 0.002-0.144) ODgsonm.> According to our
previous report,® the cut-off level in this study was rep-
resented by a mean absorbance +2 standard deviations
in healthy volunteers (=0.086 ODgsonm).

Statistical analysis

Statistical analysis was performed using the SPSS statis-
tical program (SPSS, Chicago, IL, USA).

Continuous variables were expressed as a median
(range). Differences in continuous variables between
two independent samples were evaluated by the Mann-
Whitney U-test. Dichotomous variables were compared
by the ¥>-test. Spearman’s rank correlation coefficient
was used to evaluate the consistency in the continuous
variables between two independent samples. Univariate
and multivariate Cox proportional hazard models were
performed to identify factors associated with the later
normalization of serum ALT levels. The variables, which

showed P< 0.1 by univariate analysis, were included
into the multivariate analysis. A cumulative incidence
was analyzed using the Kaplan-Meier method, and the
differences in the curves were evaluated using the
log-rank test. The diagnostic accuracy of each factor
was evaluated based on the area under the curve (AUC)
using receiver—operator curve (ROC) analysis. The
threshold of the reported P-values for significance was
accepted as less than 0.05.

RESULTS

Anti-PD-1 antibody in type 1 AIH and DILI

ERUM LEVELS OF anti-PD-1 antibodies were sig-
nificantly higher in type 1 AIH patients (0.071
[0.011-0.449] ODgs30nm) than in DILI patients (0.023
[0.003-0.180] ODgsonm) (P < 0.001) (Fig. 1). When the
cut-off level was represented according to the previous
report (=0.086 ODgsonm),” positivity for serum anti-PD-1
antibody was shown in 38% (27/71) of type 1 AIH
patients and 8% (3/37) of DILI patients (P =0.001).
Two of three DILI patients positive for serum anti-
PD-1 antibody had acute liver failure positive for serum
ANA (Table 2).7°

© 2014 The Japan Society of Hepatology
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Figure 1 Serum levels of anti-programmed cell death-1 (anti-
PD-1) antibodies in study populations. Closed circles show
positivity for serum anti-PD-1 antibody. Open circles show
negativity for serum anti-PD-1 antibody. According to the pre-
vious report,® the cut-off level was represented by a mean
absorbance +2 standard deviations in healthy volunteers
(=0.086 optical densities at 630 nm [ODégsonm])-

Anti-PD-1 antibody and clinical features of
type 1 AlH

In type 1 AIH patients, serum levels of anti-PD-1 anti-
bodies were inversely correlated with prothrombin

Hepatology Research 2014; 44: 1299-1307

activities (p=-0.31; P=0.008), and prothrombin
activities were lower in patients positive for serum anti-
PD-1 antibody than in those negative for serum anti-
PD-1 antibody (69.5% [19.7-102.6%] vs 86.1% [36.0-
111.3%]; P=0.002). Serum bilirubin levels tended to
be correlated with serum levels of anti-PD-1 antibodies
(p=0.23; P=0.051) and higher in patients positive
for serum anti-PD-1 antibody (2.7 mg/dL [0.5-24.4] vs
1.2 mg/dL [0.5-24.9]; P=0.078). But, age, sex, serum
transaminase levels and serum ANA titers were not
associated with positivity for serum anti-PD-1 antibody
(Table 3). On the other hand, serum levels of anti-PD-1
antibodies were correlated with serum IgG levels (p =
0.37; P=0.002), but serum IgG levels were not corre-
lated with serum bilirubin levels (p =-0.05; P=0.67)
and prothrombin activities (p=-0.18; P=0.15). In
DILI patients, serum levels of anti-PD-1 antibodies were
not correlated with serum IgG levels (p=0.18; P=
0.29), serum bilirubin levels (p=0.19; P=0.25) and
prothrombin activities (p =—-0.25; P=0.14).

Histologically, of 71 type 1 AIH patients, seven were
diagnosed with acute hepatitis,'' and the remaining 64
patients were diagnosed with chronic hepatitis. Serum
levels of anti-PD-1 antibodies did not differ between
patients with acute hepatitis and the others (P =0.62).
Positivity for serum anti-PD-1 antibody was shown in
38% (3/8) of patients with acute hepatitis and 38%
(24/63) of patients with the chronic disease (P=0.97).
Of six cirthotic patients, three (50%) were positive for
serum anti-PD-1 antibody.

Table 2 Clinical features of three DILI patients positive for serum anti-PD-1 antibody

Case 1 Case 2 Case 3
Age, years 74 38 71
Sex Female Female Female
Causal drug Allopurinol Sairei-to Phenytoin
Laboratory data
Anti-PD-1 level (ODjgs0nm) 0.096 0.180 0.120
WBC (/mm?) 8300 9500 8800
Hemoglobin (g/dL) 10.3 12.2 10.1
Platelet (x10*/mm?) 10.2 309 31.8
Bilirubin (mg/dL) 6.2 20.6 7.0
AST (IU/L) 740 1253 204
ALT (IU/L) 340 1263 181
IgG (g/dL) 13 1.5 15
Prothrombin activity (%) 21 21 46
ANA titer 1:40 1:40 <1:40
Outcome Died Survived Survived

ALT, alanine aminotransferase; ANA, antinuclear antibody; AST, aspartate aminotransferase; DILI, drug-induced liver injury; 1gG,
immunoglobulin G; ODgsonm, Optical densities at 630 nm; PD-1, programmed cell death-1; WBC, white blood cell.

© 2014 The Japan Society of Hepatology

- 481 -



Hepatology Research 2014; 44: 1299-1307

Serum anti-PD-1 antibody and type 1 AIH 1303

Table 3 Associations of positivity for serum anti-PD-1 antibody with clinical features in type 1 autoimmune hepatitis patients

Positive for anti-PD-1 Negative for anti-PD-1 P value

Sample size, n 27 44 -
Age, years 59 (29-81) 58 (20-86) 0.70
Sex, female (%) 24 (89%) 39 (89%) 0.97
Revised scoring system proposed by the International Autoimmune Hepatitis Group

Definite diagnosis 22 (81%) 33 (75%) 0.53
Laboratory data

WBC (/mm?) 5600 (1600-7200) 5200 (2300-9300) 0.83

Hemoglobin (g/dL) 13.0 (10.7-15.5) 12.9 (8.7-16.1) 0.43

Platelet (x10*/mm®) 15.7 (9.5-24.4) 18.6 (7.4-46.0) 0.054

Bilirubin (mg/dL) 2.7 (0.5-24.4) 1.2 (0.5-24.9) 0.078

AST (IU/L) 346 (30-2466) 255 (39-1561) 0.20

ALT (IU/L) 272 (21-2377) 360 (31-1355) 0.85

1gG (g/dL) 2.8 (1.3-4.9) 2.2 (1.0-4.0) 0.006

Prothrombin activity (%) 69.5 (19.7-102.6) 86.1 (36.0-111.3) 0.002
ANA (%) 0.90

<1:40 1 (4%) 1(2%)

>1:40 and <1:80 10 (37%) 18 (41%)

>1:160 16 (59%) 25 (57%)
Liver histology

Acute hepatitis (%) 3 (11%) 5(11%) 0.97

Cirrhosis (%) 3 (11%) 3 (7%) 0.53

ALT, alanine aminotransferase; ANA, antinuclear antibody; AST, aspartate aminotransferase; IgG, immunoglobulin G; WBC, white

blood cell.

Anti-PD-1 antibody in the diagnosis of
type 1 AlH

The ROC analysis showed that measurement of serum
levels of anti-PD-1 antibodies was useful for the dis-
crimination of type 1 ATH from DILI (Fig. 2; AUC, 0.80;
95% confidence interval [CI], 0.72-0.89; P < 0.001).
The AUC of serum IgG levels and ANA titers for the
discrimination of type 1 ATH from DILI was 0.86 (95%
CI, 0.79-0.94; P < 0.001) and 0.83 (95% CI, 0.73-0.93;
P < 0.001), respectively.

When patients positive for serum anti-PD-1 antibody
were diagnosed with type 1 AIH, the sensitivity, speci-
ficity, and positive and negative predictive values in the
differential diagnosis between type 1 AIH and DILI were
38%, 92%, 90% and 44%, respectively. /

In type 1 AIH, five (21%) of 24 patients with serum
IgG levels of less than 2 g/dL and nine (41%) of 22
patients with serum ANA titer of 1:40 or less were posi-
tive for serum anti-PD-1 antibody. Four (33%) of 12
patients showing serum IgG levels of less than 2 g/dL
and serum ANA titer of 1:40 or less were positive for
serum anti-PD-1 antibody.

1.0

0.8

0.6 —

Sensitivity

0.4 —

0.2

0.0 T T i 1
0.0 0.2 0.4 0.6 0.8 1.0

1-specificity
Figure 2 Receiver-operator curve of serum anti-programmed
cell death-1 antibodies for the discrimination of type 1 auto-
immune hepatitis from drug-induced liver injury. The area

under the receiver-operator curve was 0.80 (95% confidence
interval, 0.72-0.89; P < 0.001).
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Anti-PD-1 antibody and initial response to
corticosteroid treatment in type 1 AIH

Of 71 type 1 AIH patients, three were not treated with
corticosteroid, and the other four were transferred to
other hospitals before the normalization of serum ALT
levels. So, the association of serum anti-PD-1 antibody
with the normalization of serum ALT levels was evalu-
ated in 64 patients treated with corticosteroid. Sixty-two
patients (97%) achieved the normalization of serum
ALT levels. Cumulative incidences of the normalization
of serum ALT levels at 1, 3, 6 and 12 months from the
initiation of corticosteroid treatment were 42%, 83%,
94% and 95%, respectively. Patients positive for serum
anti-PD-1 antibody achieved later normalization of
serum ALT levels than the others (Fig. 3, log-rank test;
P =0.019). On the other hand, of the 64 patients treated
with corticosteroid, 13 patients initially received i.v.
methylprednisolone pulse therapy (125-1000 mg/day
for 3 days). Of the remaining 51 type 1 AIH patients
initially treated without i.v. methylprednisolone pulse
therapy, 16 patients were positive for serum anti-PD-1
antibody and achieved the later normalization of serum
ALT levels than the others (log-rank test; P=0.048)
although the initial dose of prednisolone (PSL) was
similar between those positive for serum anti-PD-1 anti-
body and the others (40 mg/day [20-60] vs 30 mg/day
[15-60]; P=0.52).

In the 64 patients, the univariate Cox proportional
hazard model showed that positivity for serum anti-
PD-1 antibody, probable diagnosis based on the revised

Hepatology Research 2014; 44: 1299-1307

11 Negativeforanti-PD-1 (n=39)
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Figure 3 Cumulative incidences of the normalization of
serum alanine aminotransferase levels after the initiation
of prednisolone treatment. Anti-PD-1, anti-programmed cell
death-1.

scoring system proposed by the International Autoim-
mune Hepatitis Group, serum bilirubin levels of
10 mg/dL or more, and prothrombin activity of less
than 60% were significantly associated with the later
normalization of serum ALT levels. By the multivariate
Cox proportional hazard model, positivity for serum
anti-PD-1 antibody, probable diagnosis and prothrom-
bin activity of less than 60% were shown to be signifi-
cantly associated with the later normalization of serum
ALT levels (Table 4).

Table 4 Cox proportional hazard analysis for the factors associated with the later normalization of serum ALT levels

Variables Univariate Multivariate
Hazard ratio (95% CI) P-value Hazard ratio (95% CI) P-value

Positivity for anti-PD-1 1.86 (1.10-3.16) 0.022 1.79 (1.03-3.11) 0.038
Age, years 1.01 (0.99-1.02) 0.48 - -
Sex, male 1.72 (0.73-4.01) 0.21 - -
Revised scoring system proposed by the International Autoimmune Hepatitis Group

Probable diagnosis 2.23 (1.20-4.14) 0.011 3.60 (1.84-7.04) <0.001
Liver histology, acute hepatitis 1.27 (0.57-2.78) 0.57 - -
Bilirubin, <10 mg/dL 0.53 (0.28-0.96) 0.045 0.99 (0.44-2.20) 0.97
ALT, <300 IU/L 0.90 (0.53-1.51) 0.68 - -
IgG, <2 g/dL 1.44 (0.83-2.47) 0.19 - -
Prothrombin activity <60% 2.22 (1.16-4.28) 0.017 3.13 (1.27-7.68) 0.013
ANA <1:80 0.89 (0.52-1.51) 0.66 - -
Initial PSL dose <40 mg 0.72 (0.43-1.21) 0.22 - -
Pulse steroid therapy, yes 1.69 (0.90-3.20) 0.11 - -

ALT, alanine aminotransferase; ANA, antinuclear antibody; CI, confidence interval; IgG, immunoglobulin G; PD-1, programmed cell

death-1; PSL, prednisolone.
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Figure 4 Cumulative incidences of the disease relapse after the
normalization of serum alanine aminotransferase levels. Anti-
PD-1, anti-programmed cell death-1.

Anti-PD-1 antibody and relapse in
type 1 AlH

Of the 62 patients achieving the normalization of serum
ALT levels with corticosteroid treatment, 59 were fol-
lowed up during 1 month or more after the normaliza-
tion of serum ALT levels. The median follow-up duration
was 39 months (2-180). Of these 59 patients, the
disease relapse was shown in 12 patients (20%) during
the follow up. The disease relapse was shown in eight
(36%) of 22 patients positive for serum anti-PD-1 anti-
body and four (11%) of 37 patients negative for serum
anti-PD-1 antibody (P=0.018). The Kaplan-Meier
analysis showed that the disease relapse tended to be
shown earlier in patients positive for serum anti-PD-1
antibody although the difference did not reach statistical
significance (Fig. 4, log-rank test; P=0.12). The dura-
tion from the normalization of serum ALT levels to the
disease relapse was not different between eight patients
positive for serum anti-PD-1 antibody and four patients
negative for serum anti-PD-1 antibody (16.3 months
[1.5-79.6] vs 18.0 months [2.4-21.2]; P=0.81). Pa-
tients showing the disease relapse had higher serum
levels of anti-PD-1 antibody (0.096 ODgsonm [0.044-
0.427] vs 0.064 ODgsonm [0.013-0.449]; P=0.006).

DISCUSSION

LEVATION OF SERUM IgG level and positivity for
serum ANA are hallmarks of AIH and main variables
included in the scoring systems for the diagnosis of
AIH.? However, almost 15-25% of patients, particu-

Serum anti-PD-1 antibody and type 1 AIH 1305

larly acute cases, show normal IgG levels at presenta-
tion,'? and 30% were negative for serum ANA."? A recent
nationwide survey in Japan showed that 40% of type 1
AIH patients showed serum IgG level of 2 g/dL or less,
and 10% were negative for serum ANA.' In patients
showing normal IgG level and/or negativity for serum
ANA, the diagnosis of AIH is not always easy. Thus,
some markers useful for the diagnosis of AIH are
desired.

The purpose of this study was to validate the useful-
ness of serum anti-PD-1 antibody as an auxiliary
diagnostic marker for type 1 AIH. In this study, the
prevalence of positivity for serum anti-PD-1 antibody in
DILI patients was as low as that of the previous report.?
On the other hand, the prevalence of positivity for
serum anti-PD-1 antibody was not so high in type 1 AIH
patients, but the ROC analysis showed that the AUC of
serum anti-PD-1 antibody was almost equal to those of
serum IgG and ANA. In addition, 21% of type 1 AIH
patients showing serum IgG levels of less than 2 g/dL,
41% of those showing serum ANA titer of 1:40 or less,
and 33% of those showing serum IgG levels of less than
2 g/dL and serum ANA titer of 1:40 or less were positive
for serum anti-PD-1 antibody. Thus, serum anti-PD-1
antibody may be useful for the diagnosis of type 1 AIH
as an auxiliary diagnostic marker.

Serum IgG levels have been shown to be associated
with the prognosis of type 1 AIH." So, serum IgG of type
1 AIH patients may contain some autoantibodies asso-
ciated with the disease severity. This study indicated that
serum levels of anti-PD-1 antibodies were correlated
with the disease severity. This result is consistent with
that of the previous report.> PD-1 blockade contributes
to hyper-responsiveness of CD8* T cells to antigen and
reduced ability of regulatory T cells.’®*® Serum anti-
PD-1 antibodies of type 1 AIH patients may aggravate
inflammatory activity through reduced interaction
between PD-1 expressed on T cells and its ligands,
although further studies are needed. On the other hand,
serum IgG levels were not correlated with the disease
severity. Thus, not serum IgG but serum anti-PD-1 anti-
body may be useful as a marker reflecting the disease
severity when deciding the treatment strategy.

The previous report has indicated that type 1 AIH
patients positive for serum anti-PD-1 antibody achieve
the later normalization of serum transaminase levels
after the initiation of PSL treatment by the univariate
analysis.® On the other hand, in this study, positivity for
serum anti-PD-1 antibody was confirmed to be associ-
ated with the later normalization of serum transaminase
levels by the multivariate analysis. Initial response to

© 2014 The Japan Society of Hepatology
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corticosteroid treatment has been shown to be a predic-
tive factor for liver-related death or liver transplanta-
tion.”? In type 1 AIH patients positive for serum anti-
PD-1 antibody, initial treatment should be introduced
more carefully.

Repeated relapse is a risk factor for liver-related death
or liver transplantation in type 1 AIH.?'* In order not
to worsen the prognosis, the persistent normalization
of serum transaminase levels is important.*** This
study indicated that positivity for serum anti-PD-1 anti-
body was associated with the disease relapse. So, in
patients positive for serum anti-PD-1 antibody, the
dose reduction of immunosuppressant and the termi-
nation of immunosuppressive treatment should be
decided more carefully. On the other hand, because of
the small sample size, the difference in a cumulative
incidence of the disease relapse between patients posi-
tive for serum anti-PD-1 antibody and those negative
for serum anti-PD-1 antibody did not reach statistical
significance when using the Kaplan-Meier method. A
further study with a larger sample size and/or longer
follow up is needed.

In the previous report,® serum levels of anti-PD-1 anti-
bodies were correlated with serum transaminase levels
and serum ANA titers. In addition, patients with acute
hepatitis showed higher serum levels of anti-PD-1 anti-
bodies than those with the chronic disease. But, these
findings were not confirmed by this study.

In conclusion, this study is the first to show that
serum anti-PD-1 antibody is a valid auxiliary diagnostic
marker for type 1 AIH. Especially, for the diagnosis of
type 1 AIH showing normal IgG level and/or negativity
for serum ANA, measurement of serum levels of anti-
PD-1 antibodies will be useful. In addition, serum anti-
PD-1 antibody is confirmed to be associated with the
disease severity, response to corticosteroid treatment
and the disease relapse. In patients positive for serum
anti-PD-1 antibody, the dose reduction of immunosup-
pressant and the termination of immunosuppressive
treatment should be decided more carefully. Hereafter,
further studies are needed in order to investigate the
functions of anti-PD-1 antibodies in sera of type 1 AIH
patients.
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© HCV DHERRICE RIG-I/IPS-1 RZEHIDE
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SEAE CIHF %5 7 4 )V A (hepatitis C virus :
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W A HCV & $ [ % 3£ (direct acting anti-viral
agent : DAA) ORRENERICHEATHWS. Th
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(IFN) RIS FIC B 1) 5 BT 45 Tk 2.
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DEFHEORFICKRELEEL TR EEZLN
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Fie, IEFFUVEEHTHDISGIGE
STAT 1 ®dak 1 EHBEEU IFN Y I FIUEERE
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EEBICDIRENTOFP—ETHDUSP18
[& 1SGylation [ U TIIRINICEI K T ENERES
NTWD. TBIC, BECDRIG-I/IPS-1 R4
ENIEFFUVEISUH—ETHBHRNFI125H
BESN, ubigutin-proteasome pathway ([C&
D RIG-, MDABB XU IPS-1 9 ULIIEN
[CREBLTVBD T ENRENTVS.
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(& IPS-1 DTFRSFTHAHEE STING #
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FERZED SR LTV,

C BNBERFR S KUFED « JL AHERF

RBLBIIZEARARERD FOFA RIG-1

HEFRIROLER
CREBMIFXNBEICHBIFDRGIBLY
ISG 15 DFRBEFRREIED IV At
FrEESEICHUERICEL, HCV HiRk
RICLDFHINDIRNAM IFN [CLKDBD
EEZXABND. —7, IPS-1 (& CRMEM
R EFED A VA MFFRBOM THAFIR -
BICHBEEIE <, &Y constitutive HCV
[THBRLTWVD. (3Ziik 1 #&Z351H)
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BT B RIG-IB XV ISG15 DIFHEETFHHI
FETANVAUTFREBRZICHLAERICE o7
(B3)Y. ¥ %bb, CHEBHEFABEE T,
HCV B X h REM IFN AFE 2 hTw
b7z, b OBRBERBETFHFAICBY
TERBREL 2o TWA I EAREBEN. £
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PEG-IFN/RBV (#BEFE0REUA W AENARIR L BRARERS TFORREEGETRER

RIG-I BKLU ISG 15 DFFFBELFREIE, A HCV h¥e= UL non-viral responder (NVR) Tlao-1 LR 2898 H (sustained
viral responder : SVR) E#ICLUBRICBREEREL TV DICHUT, IPS-1 DEERFNEBGCFRIEGNVRECERICEET,
RIG-I/IPS- 1 teld NVR TERICEL. INSEARARBRBLTOAEINICSIIDHNRREZETERT 5 &F IFN REEZTATHD

[CERAT®S.

B amaFRBEFRE 07710 E
PEG-IFN o /RBV B EDEERNSE

—7, WHEROBARRERBRTFORBREL
7AWV AENEBENRERFT TS L, RIG-IB
X WWISG15 D FFN#ERF I, EHEPR HCV
2SR E L 72\ non-viral responder (NVR) Tz~
£V A S (sustained viral responder :
SVR) BHEICIE LAEBICEREHRL TWEDITHF LT,
IPS-1 OEERFAEETFREFIEINVRETER
IR T, RIG-I/IPS-1HIENVR THEEILE
hoiz (4)Y.

ZEEMITTIX, ISGISEBEB XU RIG-I/
IPS-1 bk /A NVR ICBE 55 A0 R+
ELTHEET, ROCHITCIX ISGIS ERBIUY
RIG-I/IPS-1 tt. @ area under the curve 1£ 0.9
PbeRby, Tho0BEFOBEEMICEIT BT
HRBEEET 5 Z L ik PEG-IFN a/RBV tH
BEORMBRIRLRBEMICTFHTLDIC&D
ODTHEHEEZ LRI

BERARERBETFORKBHEIRL
ARAME

BRD X 9IS, RIG-I % EDWBREMIZBIT S

NV CER%:+EET3LOORNEMEOIEY IR

(3Zik 1 ZeZE1H)

FAEETFHEE L PEG-IFN a/RBV #f H &k
REBITH A NVR THFEHRL TWwW5BLD, PEG-
IFNa/RBV EGICX AR ERED L H IR -
TWwWbTHAI) D KHMEZIKFITET 3,
RIG-I, ISG15 3B & UF IPS-1 ®» PEG-IFN/RBV
GRS B T 5 RER B T BB E & T 3
% &, RIG-I & ISG15 D5 IEE L, PEG-IFN/
RBV %50 8 B ZICIRERTO 30~70 f5& 720,
BEICIDmROHESIAZ (B Y. s6ic, &
DBETFHFEIIRAIITT 4 VARSI
SVRAITHWEMZ D, HEEIFNIZL 58
BEFOFERLEBENREOMICEHERH L &
DARME Nz, —75, IPS-1 OFBEHEEE PEG-
IFN/RBV# 52 L D KELL BB RIZ T 2w &
DEZEE N, EFEPD constitutive IZFEBH L Tw
5T EDRME N,

PbX b, NVRBITIZEBEERNICAEREIFN I
X ) BRGBERDT TIZ up regulation EALT W
b7z, WHETH DR IFN 3§ 5 UG
WHEFBLTWAEZ ERRBEIN, IFNIZHT A
PEDA G =X LDFEITEVHERLEZ LR
5.
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KEMEBIRPICH(FD, RIG-IBKRUISG 15 DRIRMIF, PEG-IFN/RBV #5(CLDEFEHI N, UL, DA )LADERBRE
NIz SVRAITIELOBLVFEZRSDH, NVRFITIFER, TEHOEHEMY IFN (CHTDRMMEDRIELTHD, NHEFAITE
DANZZXLD—DEEZ SN, —7, IPS- 1 OFRREEF PEG-IFN/RBV 18 5(C XD KE K EIFRITF/ERPD constitutive

[CRRLTWVD.
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% 7 genome-wide association study (GWAS)
PHOWIEEREFOMBOMAITICLY, B
19FJtafk L ICHFEELIFNAZ 32— FT 5
IL28B sEEO—#{5F %% (SNP) & PEG-IFNa/
RBV fFH#EEIC BT A NVR & OBIEDH 502 &
7Y, KREREHREDTWEY™, Z0 IL28B
@ SNP (rs8099917) & 15 E HARIERDBIZT T
OB % genotype 1b @ C BE M IF R EHE T
BErs 5 &%, NVRICHEE ¥ 5 rs8099917 non-
TT DFEF TIE RIG-I B X U ISG 15 DIFR#AZ
FHBUZ rs8099917 TT DFEBIC L LA &I Bl
THhot. LH»L, rs8099917 TT DEHI T H
NVR & 2o 2HERITIE, 7AVARBBELR
TEBNCIL, INLOFN#ETFRIAIIEMET,
FIREIZ 8099917 non-TT T HEFEEHR 7 4 IV AR,
EDVHRONTEA CIRBETRANEETH - 72
(K6). NNRICHELSTARTF M L -LEE
BFTTIE, ZhoBRBERBETFREL FEHO
AVEEZEFELTHB &, IL28B SNP ik

(3zik 1 £EHZES M)

M s hZhoiz. LA o T, [EEBERBIESR
13 IL28B @ SNP L FHACHME LoD ML L
T IFN AN E- L Tw AT EEHE AR & 1L
7=

W EEERREIHT 5 HOV O
B

INF TR LIS, HCV OHERIZ X RIG-
I/IPS-1 Rk Hul & L7258 E B ARSEIE & ZhiCE]
B IFNJSENEETH Y, IL28B SNP &
EDICHEBITHBENRICHEL TS, ZhiTH
LT, HCVIZHT D NS3/4A &) v 7us7—
ETIPS-1 % RIMICY T LTI DEE
EARGIEME 2 AL L, BAaREREEE AL T
WABZ ERMLENT WA, EE, BHEICETF
IL28B non-TT FEGICHBWT S IFN EEME R
L7-5EHITid IPS-1 28 HCV 2 X Y YIHT E iz
T EHMBE LY, HOV B R R L B
ELTWBEEEZONS.

B3, NS3/4A 7u 5 7 —¥ L iZjlc HCV
D NS4B EHIZ & 5 HARIED S O MR A
HoreaIh, FOENSFRIPS-1DE5HIZ

3. BARE

- 492 -

.\:\4

NOeemTOHBBRRS SRt oAREMTRO l



RIG-I ISG15 RIG-1/IPS-1
p<0.001
p=0.095 p=0.086
p<0.001 3
2 p=0.031 2 404 p=0.134
3 10- g8
= 5 p=0.004
£ £ 243
2 1 g =
g_ g ggJ‘ 1.0 4 p=0.022
3 8- . S 4 p<0.001 E
m m &
o 3 £ 8-
N N4 &= ——
1K 18 o
= 64 = e
£ < .6
£ e 2]
o I_I
4 0 . 4 -
VR VR VR NVR VR VR NVR
(n=43) (h=11) (h=17) (h=17) (n=43) (n=11) (n=17) (h=17) (n=43) (n=11) (n=17) (h=17)
| L I | J L J L 1 ]
rs8099917  rs8099917 rs8099917  rs8099917 rs8099917  rs8099917
T Non-TT TT Non-TT TT Non-TT

El s2%558G6T0ORARES IL28B BIEFSRB KU1 L ARIEFTNE

rs8099917 non-TT DEAITIF RIG-| BLU ISG 15 DFFFBEFHEEIZ rs8099917 TT DEMICHUEBICEETSS. LU,
rs8099917 TT MEHAITH NVR EEOCERITIE, TNODFRBEFRREIFSET, BEHkICrs8099917 non-TT THARESD
YA IV AREDH SNEMN TIIBEFRENMEETH . BEERARERI/IL28B M SNP SBEZICEELDDBMIILT IFN R
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LTBY, SBOUIEORESNFEEINS.
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INFTHRRTERLLHIC, RIGI/IPS-1RD
BEHRBERIIIFN RIoEORE L FEHICH
5LTBY, ChoDBEEFRERETOI7AVE
BT 5 L 3BEHIROFIICERTH L. —
B, A4 VA BERORK THEE BARRIERE
FEALY I FMVEERENL, BEERGED
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