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Background: Psoriasis is accompanied by systemic inflammation that includes the liver. The fibrosis-4
(FIB-4) index was developed to predict significant liver fibrosis. The present study evaluated the effects
of biologics, including TNF inhibitors, on the FIB-4 index in psoriasis patients.

Methods: All adult patients with psoriasis who were prescribed biologics (INF inhibitors, IL-17 inhibi-
tors, or IL-23 inhibitors) at Nippon Medical School from June 2014 to January 2024 for the first time
(biologic-naive patients) were included in this study. The FIB-4 index was calculated before and after 6
months of treatment with biologics.

Results: A total of 105 patients were enrolled. The FIB-4 index was higher after 6 months of treatment
with TNF inhibitors (P=0.0018) and IL-17 inhibitors (P=0.045) but did not change with IL-23 inhibitors.
Aspartate aminotransferase and alanine aminotransferase levels did not change after treatment with
TNF inhibitors, IL-17 inhibitors, or IL-23 inhibitors. Platelet count decreased after treatment with TNF
inhibitors (P=0.0011) and IL-23 inhibitors (P=0.039) but did not change with IL-17 inhibitors.
Conclusions: Downregulation of platelets seems to be a major contributing factor for the increase in
FIB-4 index in patients treated with TNF inhibitors. Although the FIB-4 index is a simple marker to

screen for liver fibrosis, changes in this index should be interpreted with caution, and imaging findings

such as transient elastography should also be used to evaluate the status of liver fibrosis.

(J Nippon Med Sch 2025; 92: 88-96)
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Introduction
Psoriasis is a chronic, immune-mediated, hyperkeratotic
skin disease” that is now understood to cause systemic
inflammation which includes the liver. Metabolic
dysfunction-associated steatotic liver disease (MASLDY’,
previously referred to as nonalcoholic fatty liver disease
(NAFLD), is significantly correlated with psoriasis preva-
lence and severity"®. Biologics have been available to
treat refractory psoriasis since 2010 and, as of August
2024, 12 biologics can be used in Japan®. Three tumor ne-
crosis factor (TNF) inhibitors (infliximab, adalimumab,

and certolizumab pegol), four interleukin (IL)-17 inhibi-

tors (secukinumab, ixekizumab, brodalumab, and bimeki-
zumab), four IL-23 inhibitors (ustekinumab, guselkumab,
risankizumab, and tildrakizumab), and one IL-36 inhibi-
tor (spesolimab) are available.

The fibrosis-4 (FIB-4) index was developed as an index
to predict liver fibrosis and is used as a screening tool
for psoriasis" ™. The FIB-4 index is classified as high
(>2.67), intermediate (1.30-2.66), and low (<1.30)". Previ-
ously, we evaluated real-world screening data for liver fi-
brosis, including MASLD, using the FIB-4 index for pso-
riasis patients treated with biologics”. However, differ-

ences in the FIB-4 index before and after the use of bi-
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ologics were not examined.

Some studies have investigated the effects of biologics
on the FIB-4 index in psoriasis patients'”". Takamura et
al.”® reported that the FIB-4 index decreased after 6
months of treatment with IL-17 inhibitors (secukinumab
and ixekizumab) in psoriasis patients. Takeshima et al.”
showed that IL-23 inhibitors (guselkumab and risankizu-
mab) decreased the FIB-4 index in psoriasis patients with
an elevated FIB-4 index at 6 months after beginning
treatment but that IL-17 inhibitors (secukinumab, ixeki-
zumab, and brodalumab) did not. Matsuda et al.® re-
ported that the FIB-4 index decreased after 6 months of
treatment with brodalumab, which blocks both IL-17A
and IL-17F, in psoriasis patients. Lebwohl et al.” found
that the FIB-4 index did not increase through 2 years of
treatment with bimekizumab, an IL-17A/F inhibitor. To
our knowledge, no previous report examined the effect
of TNF inhibitors on the FIB-4 index in psoriasis patients.
Macia-Villa et al.” reported that liver fibrosis, as esti-
mated by the FIB-4 index, was suppressed in patients
with psoriatic arthritis who had been treated with biolog-
ics, 80.8% of whom had received TNF inhibitors. How-
ever, they did not compare the FIB-4 index before and af-
ter treatment. In this study, we evaluated the effects of
multiple biologics, including TNF inhibitors, on the FIB-4

index in patients with psoriasis.

Methods

Data Collection

All patients with moderate to severe intractable psoria-
sis who were aged 20 years or older, prescribed biologics
at Nippon Medical School from June 2014 to January
2024 for the first time (biologic-naive patients), and ob-
served for at least 6 months were included in this retro-
spective study. Intractable psoriasis was defined as pso-
riasis that did not adequately respond to topical treat-
ment or standard systemic treatment, including pho-
totherapy’. The psoriasis cases consisted of plaque-type
psoriasis (psoriasis vulgaris: PsV), psoriatic arthritis
(PsA), and generalized pustular psoriasis (GPP). The di-
agnostic criteria for the three types of psoriasis are de-
scribed elsewhere™. The study was approved by the ethi-
cal committee of the Nippon Medical School (No. B-2021-
415, F-2024-126). Patient consent was obtained by the
opt-out method. Peripheral blood was obtained from
each patient, and aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) levels and the number of
platelets (PLT) were measured before and after 6 months

of treatment with biologics. The FIB-4 index was calcu-
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lated as (age [yr] x AST [U/L])/(PLT [x10°/L] x ALT [U/
L]"*)". Patients for whom an FIB-4 index could not be
calculated because of missing data were excluded. One of
eleven biologics—infliximab, adalimumab, certolizumab
pegol, secukinumab, ixekizumab, brodalumab, bimekizu-
mab, ustekinumab, guselkumab, risankizumab, or til-
drakizumab—was administered to individual psoriasis
patients in accordance with a protocol described else-
where’.

Statistical Analysis

Non-repeated measures ANOVA was used to compare
ages and baseline FIB-4 indexes of patients treated with
TNF inhibitors, IL-17 inhibitors, and IL-23 inhibitors. If
there was a significant difference, the Wilcoxon t-test
with Bonferroni correction was used to perform multiple
comparisons. When the number of patients exceeded 5,
the Wilcoxon t-test was used to compare ALT levels, AST
levels, PLT counts, and FIB-4 indexes before (baseline)
and after treatment with biologics. Statistical analyses
were performed using the Excel Statistical Program File
ystat2008.xIs*. A two-sided P-value of <0.05 was consid-

ered statistically significant.

Results

Patient Characteristics

In total, 105 patients (72 males) were included in this
study. Median age was 53 years. Biologics prescribed for
the first time and patient characteristics are shown in Ta-
ble 1. TNF inhibitors, IL-17 inhibitors, and IL-23 inhibi-
tors were initiated for 43 (41.0%), 30 (28.6%), and 32
(30.5%) patients, respectively. The median ages of the pa-
tients treated with TNF inhibitors, IL-17 inhibitors, and
IL-23 inhibitors were 51, 67.5, and 58.5 years, respec-
tively. There were significant differences in age among
patients treated with the three biologics (P=0.027). Pa-
tients treated with TNF inhibitors were younger than
those treated with IL-17 inhibitors (P=0.000011) and IL-23
inhibitors (P=0.0033). There was no significant difference
in age between patients treated with IL-17 inhibitors and
IL-23 inhibitors. The numbers of patients with PsV, PsA,
and GPP were 74 (70.5%), 25 (23.8%), and 6 (5.7%), re-
spectively. The numbers of patients with PsA treated
with TNF inhibitors, IL-17 inhibitors, and IL-23 inhibitors
were 24 (96.0%), 1 (4.0%), and 0 (0.0%), respectively. The
numbers of patients with GPP treated with TNF inhibi-
tors, IL-17 inhibitors, and IL-23 inhibitors were 2 (33.3%),
2 (33.3%), and 2 (33.3%), respectively.

The overall median FIB-4 index before treatment (base-
line) was 1.03 (Table 1). The median FIB-4 index values
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Table 1 Initially prescribed biologics and patient characteristics
Biologics n (%) Mggfn (ff:’;) PsAn(%)  GPRn(%)  pecian
All 105 (100.0) 53 72:33 25 (100.0) 6 (100.0) 1.03
TNFi 43 (41.0) 51 28:15 24 (96.0) 2(33.3) 0.97
IFX 10 (9.5) 52 8:2 3 (12.0) 2(33.3) 0.81
ADA 25 (23.8) 47 16:9 14 (56.0) 0(0.0) 0.98
CER 8(7.6) 52,5 4:4 7 (28.0) 0(0.0) 1.20
IL-17i 30 (28.6) 67.5 23:7 1(4.0) 2(33.3) 1.40
SEC 16 (15.2) 67.5 14:2 1(4.0) 2(33.3) 1.20
IXE 5(4.8) 51 32 0(0.0) 0(0.0) 1.06
BRO 8 (7.6) 72 5:3 0 (0.0) 0(0.0) 2.06
BIM 1(1.0) 58 1:0 0(0.0) 0(0.0) 1.00
IL-23i 32 (30.5) 58.5 21:11 0(0.0) 2(33.3) 1.19
UST 12 (11.4) 54 5.7 0(0.0) 0(0.0) 0.87
GUS 3(2.9) 69 2:1 0(0.0) 1(16.7) 1.14
RIS 13 (12.4) 51 11:2 0 (0.0) 1(16.7) 1.52
TIL 4(3.8) 70 311 0 (0.0) 0(0.0) 147

TNF, tumor necrosis factor; IL, interleukin; TNFi, TNF inhibitors; IL-17i, IL-17 inhibitors; IL-23i, IL-23 in-
hibitors; IFX, infliximab; ADA, adalimumab; CER, certolizumab pegol; SEC, secukinumab; IXE, ixeki-
zumab; BRO, brodalumab; BIM, bimekizumab; UST, ustekinumab; GUS, guselkumab; RIS, risankizum-
ab; TIL, tildrakizumab; PsA, psoriatic arthritis; GPP, generalized pustular psoriasis.

before treatment with TNF inhibitors, IL-17 inhibitors,
and IL-23 inhibitors were 0.97, 1.40, and 1.19, respec-
tively. There were significant differences in baseline FIB-4
index values among patients treated with the three bi-
ologics (P=0.0055). The baseline FIB-4 index was lower
for patients treated with TNF inhibitors than for those
treated with IL-17 inhibitors (P=0.000025) and IL-23 in-
hibitors (P=0.0019). There was no significant difference in
the baseline FIB-4 index between patients treated with
IL-17 inhibitors and IL-23 inhibitors.

Changes in FIB-4 Index after Treatment with Biolog-
ics

Changes in FIB-4 index after treatment with biologics
are shown in Figure 1. Overall, the FIB-4 index increased
after treatment with biologics (P=0.00037). Specifically,
the FIB-4 index increased after treatment with TNF in-
hibitors (P=0.0018) and IL-17 inhibitors (P=0.045) but did
not change with IL-23 inhibitors. The FIB-4 index in-
creased after treatment with adalimumab (P=0.013) and
brodalumab (P=0.035) but did not change with inflixi-
mab, certolizumab pegol, secukinumab, brodalumab,
ustekinumab, or risankizumab.

In patients aged <65 years (n=64), the FIB-4 index did
not change after treatment with biologics (Fig. 2). The
FIB-4 index increased after treatment with TNF inhibitors
(P=0.025) but did not change with IL-17 inhibitors or IL-
23 inhibitors. In patients aged =65 years (n=41), the FIB-4

index increased after treatment with biologics (P=0.0021).
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The FIB-4 index increased after treatment with TNF in-
hibitors (P=0.037) and IL-17 inhibitors (P=0.044) but did
not change with IL-23 inhibitors.

In patients with a baseline FIB-4 index of <1.3 (n=64),
the FIB-4 index increased after treatment with biologics
(P=0.0016, Fig. 3). The FIB-4 index increased after treat-
ment with TNF inhibitors (P=0.015) but did not change
with IL-17 inhibitors or IL-23 inhibitors. In patients with
a baseline FIB-4 index of >21.3 (n=41), the FIB-4 index did
not change after treatment with biologics. The FIB-4 in-
dex did not change after treatment with TNF inhibitors,
IL-17 inhibitors, or IL-23 inhibitors.

Changes in AST and ALT Levels and PLT Count after
Treatment with Biologics

Neither AST nor ALT level changed after treatment
with biologics. These levels did not change after treat-
ment with TNF inhibitors, IL-17 inhibitors, or IL-23 in-
hibitors. Changes in AST/ALT"* after treatment with bi-
ologics are shown in Figure 4. AST/ALT"? did not
change after treatment with biologics. These ratios did
not change after treatment with TNF inhibitors, IL-17 in-
hibitors, or IL-23 inhibitor.

Changes in PLT count after treatment with biologics
are shown in Figure 5. Overall, the PLT count decreased
after treatment with biologics (P=0.000098). PLT count
decreased after treatment with TNF inhibitors (P=0.0011)
and IL-23 inhibitors (P=0.039) but did not change with
IL-17 inhibitors.
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Fig. 1 Change in FIB-4 index after treatment with biologics. (a) All biologics. (b) TNF inhibitors. (c) IL-17 inhibitors. (d)

IL-23 inhibitors. () Adalimumab. (f) Brodalumab.

Discussion

This is the first study to evaluate the effects of various
biologics, including TNF inhibitors, on the FIB-4 index in
psoriasis patients. In this study, patients using TNF in-
hibitors were significantly younger than patients using
IL-17 and IL-23 inhibitors, as TNF inhibitors are less fre-
quently used in elderly patients because of the difficulty
of use, as compared with IL-17 and IL-23 inhibitors, in
patients with a history of tuberculosis””. In addition, the
baseline FIB-4 index was significantly lower for patients
treated with TNF inhibitors than for patients treated with
IL-17 inhibitors and IL-23 inhibitors. These results are
unsurprising because age is included in the FIB-4 calcula-
tion formula and the FIB-4 index tends to be higher in
elderly individuals™.

Studies have evaluated the effects of biologics on the
FIB-4 index in psoriasis patients. Takamura et al."” inves-
tigated the effects of the IL-17 inhibitors secukinumab
and ixekizumab on hepatic fibrosis and its contributing
factors. They enrolled 65 consecutive patients with pso-
riasis, and metabolic dysfunction-associated fatty liver
disease (MAFLD) was observed in 82.6% of the enrolled

patients. The numbers of patients treated with secukinu-
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mab and ixekizumab were 42 and 23, respectively. With
regard to history of biologic treatment, the numbers of
biologic-naive and -switching patients were 14 and 51,
respectively. The percentage of patients with a baseline
FIB-4 index of >1.3 was 23.1%. Both the NAFLD fibrosis
score and FIB-4 index significantly decreased after 6
months of treatment with IL-17 inhibitors, which indi-
cates that upregulation of PLT count and downregulation
of AST level were major contributing factors in the im-
provement of NAFLD fibrosis score.

Takeshima et al.” investigated the effects of IL-17 in-
hibitors and IL-23 inhibitors on FIB-4 index in psoriasis
patients. A total of 171 consecutive psoriasis patients
aged 36-64 years were included in the study. The num-
bers of biologic-naive and -switching patients were 91
and 80, respectively. Thirty-four, 43, 21, 32, and 41 pso-
riasis patients were treated with secukinumab, ixekizu-
mab, brodalumab, guselkumab, or risankizumab, respec-
tively. With regard to the effects of biologics on the FIB-4
index, no significant change was observed in psoriasis
patients treated with IL-17 inhibitors, IL-23 inhibitors, or
any individual biologic. However, in psoriasis patients

with a baseline FIB-4 index of >1.3, patients treated with
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Fig. 2 Change in FIB-4 index after treatment with biologics in patients aged <65 years (a-d) and 265 years (e-h). (a, €)
All biologics. (b, f) TNF inhibitors. (c, g) IL-17 inhibitors. (d, h) IL-23 inhibitors.

IL-23 inhibitors (and guselkumab individually), but not
with IL-17 inhibitors, showed significantly decreased FIB-
4 index scores after 6 months of treatment with biologics.

Matsuda et al.” evaluated longitudinal change in the
FIB-4 index among psoriasis patients treated with broda-
lumab, which blocks IL-17 receptor A, inhibiting signal
transduction mediated by IL-17A and IL-17F. They col-
lected all psoriasis patients who first arrived at their
clinic from April 2019 to March 2020. Of these, patients
who were treated with brodalumab or secukinumab (an
anti-IL-17A antibody) for more than 6 months were re-
cruited. Those who were treated only with topical agents
were selected as biologic-naive controls. In the broda-
lumab group (n=5), the FIB-4 index was significantly
lower, as compared to biologic-naive controls (n=8) and
the secukinumab group (n=7), at 6 months after the treat-
ment.

Lebwohl et al.” investigated changes in FIB-4 index in
patients treated with bimekizumab, an anti-IL-17A/F an-
tibody, over 2 years in randomized phase 3/3b trials. A
total of 2,186 patients was enrolled, and the FIB-4 index
did not increase during the 2 years, regardless of the fi-

brosis risk at baseline. In patients with an FIB-4 index of
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>1.3 at baseline, the mean FIB-4 index scores (95% confi-
dence interval) at baseline, 48 months, and 96 months af-
ter the treatment began were 1.71 (1.65, 1.78), 1.69 (1.59,
1.78), and 1.55 (1.44, 1.66), respectively. In the patients
with an FIB-4 index of <1.3 at baseline, the mean FIB-4
index scores at baseline, and after 48 months, and 96
months of treatment, were 0.71 (0.70, 0.80), 0.76 (0.76,
0.80), and 0.76 (0.73, 0.78), respectively.

Macia-Villa et al.” evaluated the association between
liver fibrosis and the HLA-Cw6 allele in PsA patients. A
total of 209 PsA patients were enrolled: 25.3% were HLA-
Cwb positive, and among the 59.8% who had used bi-
ologics, 80.8% had used TNF inhibitors. The FIB-4 index
was calculated to estimate liver fibrosis for 154/209
(73.7%) patients at onset, with a mean index of 1.53 +
9.05; 58.9% were within the normal range (<1.3). At the
latest available visit, the FIB-4 index could be calculated
for 180/209 (86.1%) patients, with a mean index of 1.35 =
0.85, of whom 86.4% were within the normal range. The
HLA-Cw6 allele was more frequent in PsA patients with
a normal current FIB-4 index than in those with an al-
tered current FIB-4 index (18.54% vs. 6.74%). Biologics

were more frequently used in PsA patients with a normal

J Nippon Med Sch 2025; 92 (1)
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Fig. 3 Change in FIB-4 index after treatment with biologics in patients with a baseline FIB-4 index of <1.3 (a-d) and

>1.3 (e-h). (a, e) All biologics. (b, f) TNF inhibitors. (c, g) IL-17 inhibitors. (d, h) IL-23 inhibitors.
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Fig. 4 Change in AST/ALT/2 after treatment with biologics. (a) All biologics. (b) TNF inhibitors. (c) IL-17 inhibitors.
(d) IL-23 inhibitors.

current FIB-4 index than in those with an altered current
FIB-4 index (64.3% vs. 35.7%). Thus, the researchers con-
cluded that HLA-Cw6 and biologic therapy were protec-

patients. The FIB-4 index increased after treatment with
biologics, TNF inhibitors, IL-17 inhibitors, adalimumab,
and brodalumab but did not change with IL-23 inhibi-
tors. In patients aged <65 years or with a baseline FIB-4
index of >1.3, the FIB-4 index did not change after treat-
ment with biologics. In patients aged <65 and >65 years,

tive factors against liver fibrosis in PsA patients. How-
ever, they did not directly compare FIB-4 index values
before and after treatment with biologics.

In this study, we evaluated the effects of biologics, in- the FIB-4 index increased after treatment with TNF in-

cluding TNF inhibitors, on the FIB-4 index in psoriasis hibitors. The PLT count decreased after treatment with

J Nippon Med Sch 2025; 92 (1) 93
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Fig. 5 Change in PLT count after treatment with biologics. (a) All biologics. (b) TNF inhibitors. (c) IL-17 inhibitors. (d)

IL-23 inhibitors.

TNF inhibitors. Thus, downregulation of PLT count
seems to be a major contributing factor in the increase in
the FIB-4 index in patients treated with TNF inhibitors.
Maya et al.” investigated change in PLT counts in 65 pso-
riatic patients treated with biologics. They compared PLT
counts before and after 6 months of treatment with bi-
ologics. PLT count decreased by 17.4% during adalimu-
mab therapy, 18.5% during infliximab therapy, 14.8%
during ustekinumab therapy, and 18.5% during secukinu-
mab therapy. They concluded that, although there may
be an unknown common inhibitive mechanism of these
biologics on megakaryocytes, the decrease in PLT count
reflects remission of clinical manifestations achieved by
biologics. It is true that the FIB-4 index is a simple and
useful marker to screen the status of liver fibrosis, but
caution is necessary when interpreting changes in the in-
dex. It is also necessary to perform image tests such as
transient elastography to evaluate the status of liver fi-
brosis.

In our study, the FIB-4 index increased after treatment
with TNF inhibitors and IL-17 inhibitors but did not
change with IL-23 inhibitors. However, PLT count de-
creased after treatment with TNF inhibitors and IL-23 in-
hibitors but did not change with IL-17 inhibitors. Neither
the AST nor ALT level changed after treatment with bi-
ologics. To evaluate changes in these markers in detail,
we analyzed AST/ALT"?. Although it tended to increase
after treatment with IL-17 inhibitors and decrease with
IL-23 inhibitors (Fig. 4), no significant difference was ob-
served. Taken together, the main contributing factor to
influence change in FIB-4 index seems to be PLT count,
especially in the treatment with TNF inhibitors.

There are discrepancies between the results of our

study and those of the four above-mentioned studies”.
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These discrepancies are mainly attributable to differences
in the study subjects. We enrolled only patients who
were prescribed biologics for the first time (biologic-naive
patients) to exclude the effects of previously used biolog-
ics (biologic-switching patients). In contrast, the studies
by Takamura et al.”” and Takeshima et al.” contained both
biologic-naive and -switching patients. Takamura et al."
reported that the FIB-4 index decreased after treatment
with IL-17 inhibitors (secukinumab and ixekizumab),
whereas, in our study, the FIB-4 index slightly increased
after treatment with IL-17 inhibitors (secukinumab, ixeki-
zumab, brodalumab, and bimekizumab). The index
tended to decrease after treatment with ixekizumab (n=>5:
from 1.28 to 0.23, from 1.06 to 0.97, from 0.88 to 0.78,
from 1.72 to 1.65, from 1.95 to 1.92) in our study. How-
ever, we could not analyze the data with the Wilcoxon t-
test because n was <6. Matsuda et al.® showed that the
FIB-4 index was lower after treatment with brodalumab
(n=5), as compared with biologic-naive controls (n=8). In
contrast, in our study, the FIB-4 index slightly increased
with treatment with brodalumab. This discrepancy may
be due to the small number of patients. Takeshima et al.”
reported that, in psoriatic patients aged 36-64 years with
a baseline FIB-4 index of >1.3, the index decreased after
treatment with IL-23 inhibitors. In our study, in patients
aged <65 years or patients whose baseline FIB-4 index
was >1.3, the FIB-4 index did not change after treatment
with IL-23 inhibitors. With regard to patients aged 36—64
years with a baseline FIB-4 index of >1.3, the index
tended to decrease after treatment with IL-23 inhibitors
(n=3: from 1.50 to 1.17, from 1.63 to 1.49, from 1.71 to
1.11) in our study. However, we could not analyze data
with the Wilcoxon t-test because n was <6. Thus, further

study with a larger number of patients is necessary.
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There are several limitations in this study. The number
of patients examined was small. MASLD and alcoholic
liver disease were analyzed together. The FIB-4 index
was evaluated only at baseline and after 6 months of
treatment with biologics. Image tests such as transient
elastography were not performed to evaluate the status
of liver fibrosis. The study was performed in a retrospec-
tive fashion. Therefore, prospective studies that have a
larger number of patients, focus on MASLD for longer
periods, and include findings from imaging are neces-
sary.

In summary, we evaluated the effects of various bi-
ologics, including TNF inhibitors, on the FIB-4 index in
105 patients with psoriasis. The index increased after 6
months of treatment with TNF inhibitors and IL-17 in-
hibitors. PLT count decreased after treatment with TNF
inhibitors and IL-23 inhibitors. Downregulation of PLT
seems to be a major contributing factor in the increase in
FIB-4 index in patients treated with TNF inhibitors. Al-
though the FIB-4 index is a simple marker to screen the
status of liver fibrosis, caution is necessary when inter-
preting changes in this index. It is also necessary to per-
form imaging studies such as transient elastography to

evaluate the status of liver fibrosis.
Conflict of Interest: None declared.
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