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Hospital Universitario Lucus Augusti, Lugo, Spain; jDepartment of Dermatology, Hospital San Agust�ın, Avil�es, Principado de Asturias, Spain;
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ABSTRACT
Background: Methotrexate (MTX) is frequently used in the treatment of moderate-to-severe psoriasis,
however, there is limited data on health-related quality-of-life (HRQoL), psoriasis clinical outcomes and
hepatic fibrosis in MTX-treated patients in routine clinical practice.
Objectives: To investigate the impact of moderate-to-severe psoriasis in MTX-treated patients in
Spain regarding to HRQoL, psoriasis clinical data and risk of hepatic fibrosis.
Methods: Observational, non-interventional, cross-sectional, retrospective, multicentre study, per-
formed in Spain in moderate-to-severe plaque psoriasis patients treated with MTX > 16weeks prior
to inclusion.
Results: Despite ongoing treatment, 17.1% of 457 evaluable patients reported moderate-to-extreme
impact on HRQoL (DLQI > 5); 21.4% BSA > 5 and 35.2% moderate-to-severe pruritus (VAS � 4).
Persistent severe psoriasis (PASI � 10 and/or DLQI � 10) was observed in 10.7%. Hepatic steatosis
was identified in 64.1% of patients (HSI � 36) and 37.2% of the patients were at-risk of advanced
fibrosis which was associated to the MTX treatment duration.
Conclusions: The study identified unmet needs in moderate-to-severe plaque psoriasis patients
treated with MTX, revealing a significant proportion of sub-optimally controlled patients in terms of
HRQoL and different domains of the disease. This study also found patients at-risk of advanced fibro-
sis, with evidence suggesting a correlation between longer exposures to MTX and higher risk of
advanced fibrosis.
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Introduction

Psoriasis is a chronic inflammatory immune-mediated disease
affecting the skin, joints and other organs. Prevalence ranges
between 1.5% and 5% of the general population (1). The dis-
ease has a major impact in patients’ health-related quality of life
(HRQoL), affecting both employment and social activities (2,3).

The impact on HRQoL is commonly measured through the
Dermatology Life Quality Index (DLQI) (4), which has been con-
sidered as one of the parameters determining treatment goals,
together with the Psoriasis Area Severity Index (PASI), the Body
Surface Area (BSA) and the Physician’s Global Assessment (PGA),
either individually or collectively (5). Despite the significant
number of currently available drugs for moderate-to-severe
psoriasis, published clinical practice studies indicate that
patients are frequently unable to achieve clear skin or a clinic-
ally significant improvement in their HRQoL (6–8), with patients

on conventional systemic therapeutics reaching worst results
than the ones on biologics (8–10).

Psoriasis is associated with multiple comorbidities, especially
amongst moderate-to-severe cases (11), some of which poten-
tially increase cardiovascular risk, such as metabolic disorders
including obesity, diabetes, dyslipidaemia, metabolic syndrome,
and nonalcoholic fatty liver disease (NAFLD). NAFLD spectrum
ranges from simple steatosis (an excess of fat in the liver), pro-
gressing, in some cases, to nonalcoholic steatohepatitis (NASH),
advanced fibrosis and cirrhosis (12–14). The risk of liver-related
morbidity and mortality is high in people with NAFLD, resulting
in significant health-care costs (15). Psoriasis and NAFLD share a
common proinflammatory background (14,16,17), and studies
indicate that NAFLD affects up to 50% of psoriatic patients,
whom are also more likely to develop severe forms of
NAFLD (16).
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As psoriasis requires long-term treatment, and the accumu-
lated toxicity is generally higher with conventional systemic treat-
ments than with other therapies (5,14,16,18), the potential for
drug-induced liver injury should be considered when choosing
medication (16,19). Caution is particularly recommended in
administering methotrexate (MTX) in patients with obesity, type 2
diabetes, or NAFLD (16). The incidence of liver disease associated
to the use of MTX is higher in psoriasis than in other inflamma-
tory diseases (20), likely because of the distinct metabolic profile
of patients (16), and studies have suggested that treatment with
MTX could contribute to the development of hepatic fibrosis (15).

In Spain, as in other European countries, MTX is one of the
most frequently used conventional systemic dugs, as it is con-
sidered first-line treatment (21). Despite being widely used,
there is limited evidence on the clinical results and impact on
HRQoL achieved by Spanish patients with moderate-to-severe
psoriasis treated with MTX in clinical practice (22), as well as to
the risk for advanced hepatic fibrosis.

FirST study has uncovered unmet needs in moderate-to-
severe psoriasis patients treated with the most widely used con-
ventional systemic drugs for this disease: MTX. The main goals
were to describe the HRQoL impact of moderate-to-severe pla-
que psoriasis in patients treated with MTX for at least 16weeks,
and the clinical response and risk of developing hepatic fibrosis
in these patients.

Materials and methods

Study design

FirST is an observational, non-interventional, cross-sectional,
retrospective, multicentre study, conducted in 49 Spanish hospi-
tals and/or centers with dermatology consultations, distributed
across the territory, according to routine clinical practice.

Patients had to be �18 years, diagnosed with moderate-to-
severe plaque psoriasis and treated with MTX for at least
16weeks prior to inclusion (timing of response to MTX treat-
ment) (21). Patients who had been previously or simultaneously
treated with immunomodulatory biologics were excluded from
the study, as well as those with severe concomitant diseases
that could affect the evaluation of psoriasis impact in HRQoL
(e.g. cancer, psychiatric diseases, other skin diseases), those par-
ticipating in a clinical trial at the time of the study, or who pre-
sented other types of psoriasis.

Moderate-to-severe psoriasis was defined using the following
criteria (5): PASI > 10 or BSA > 10 or DLQI > 10 or PGA > 5;
psoriasis that requires or has required systemic treatment at
some point; psoriasis involving exposed areas (e.g. face), palms,
soles, genitals, scalp, nails and recalcitrant plaques; psoriasis
associated with psoriatic arthritis; or when there is a functional
and/or psychosocial impact on the patient.

Clinical data related to psoriasis parameters were obtained
from a single routine visit between June 2018–March 2019;
other parameters were collected retrospectively from patients’
medical records. The scores to measure hepatic steatosis and
fibrosis were calculated using retrospective data from the study
visit up to 16weeks prior to inclusion.

Study endpoints

The main objective of FirST was to describe the HRQoL impact
of moderate-to-severe plaque psoriasis in patients treated with

MTX for at least 16weeks, being the primary endpoint the per-
centage of patients achieving DLQI 0/1. Secondary objectives
included the: clinical response by PASI (5,23), BSA (23), PGA
(5,23,24) and DLQI (25); proportion of patients with an adequate
response to treatment (5); level of pruritus assessed through the
Visual Analogue Scale (VAS) (26); and risk of hepatic fibrosis.

Response to treatment was measured according to the crite-
ria recommended by a consensus document on the evaluation
and treatment of moderate-to-severe psoriasis (5) (criteria 1:
PASI < 5 or PGA ¼ 0/1 or DLQI < 5). Furthermore, as the study
was focused on HRQoL, an alternative criteria was added (crite-
ria 2: (PASI < 5 or PGA � 1) and DLQI < 5).

The risk of advanced fibrosis was studied according to the
NAFLD fibrosis score (NAFLD-FS) (27,28) and Fibrosis-4 score (FIB-4)
(29), the risk of hepatic steatosis was predicted through the
Hepatic Steatosis Index (HSI) (30), and patients were stratified
according to cutoffs described in Table S1. The subgroups of inter-
mediate and high-risk were clustered into an at-risk of advanced
fibrosis group, according to recently published algorithms for the
risk stratification when using noninvasive tests (31,32).

Statistical analysis

Categorical variables were presented as numbers with percen-
tages, while continuous variables as mean with standard devi-
ation (SD).

The relation between the indexes of hepatic fibrosis and
steatosis and sociodemographic and clinical characteristics of
the study population were tested for significance using t-test
and analysis of variance for continuous variables, and Chi-square
test for categorical variables. Three multivariate analyses were
performed to evaluate the factors related to DLQI, NAFLD-FS
and FIB-4. Independent factors for DLQI models were age,
weight, localization of psoriasis lesions, psoriatic arthritis, treat-
ments, history of anxiety and depression and VAS of pruritus
score. NAFLD-FS and FIB-4 models factors also included other
variables as MTX treatment duration, hypertension and diabetes
diagnosis, increased waist circumference and DLQI. Only varia-
bles with a level of significance �0.2 in the univariate analysis
were included in each multiple regression model. The variables
used to compute FIB-4 or NAFLD-FS were excluded. R2 coeffi-
cients of determination were calculated for each model. In the
case of DLQI and FIB-4 models, a logarithmic transformation
was applied to the dependent variable.

Data were analyzed with Statistical Analysis System (SAS)
Enterprise Guide 7.15, considering a statistical significance (p) of
.05 for all statistic tests performed.

Ethical considerations

The study was conducted according to guidelines on observa-
tional post-authorization studies for medicinal products for
human use specified in Order SAS/3470/2009 of the Spanish
Agency of Medicines and Medical Devices (AEMPS) and follow-
ing the ethical principles of the Declaration of Helsinki and the
local regulation, including privacy laws. The study was classified
by AEMPS and received a favorable opinion from the Ethic
Committee for Research with medicinal products of Hospital 12
de Octubre (Madrid), with the ethics approval number 18/244.
All patients signed a written informed consent before being
included in the study.
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Results

Patients profile

A total of 476 patients were recruited and 457 (96.0%) of
them were evaluable patients, as they fulfilled all the inclusion
criteria, had signed an informed consent and had completed
the DLQI.

Mean age (standard deviation, SD) of evaluable patients was
53.3 (14.0) years, 60.2% were over 50 years and 56.5% were

male. Mean (SD) Body Mass Index (BMI) was 28.0 (5.1) Kg/m2,
with 42.5% being overweight (BMI 25–29.99) and 29.3% obese
(BMI �30). Around 19.3% were smokers (>10 daily cigarettes),
and 2.8% were alcohol consumers (>20 g daily alcohol con-
sumption on female and >40 g in male). Comorbidities were
found in 60.0% of patients. Patients had been treated with MTX
for a mean (SD) of 130.7 (141.6) weeks, measured as the time
elapsed between the start of MTX treatment and the study visit
(Table 1).

Table 1. Sociodemographic and clinical characteristics of the study population.

Evaluable population (N¼ 457)

Sociodemographic characteristics
Age (years), mean (SD) 53.3 (14.0)
Gender, n (%)
Female 199 (43.5%)
Male 258 (56.5%)

Weight (kg), mean (SD) 78.8 (15.2)
Height (cm), mean (SD) 167.7 (9.8)
BMI (kg/m2), mean (SD) 28.0 (5.1)
BMI as in WHO categories, n (%)
Underweight (<18.5) 3 (0.7%)
Normal weight (18.5-24.99) 122 (26.7%)
Pre-obesity (25-29.99) 194 (42.5%)
Obesity (�30) 134 (29.3%)

Comorbidities
Smoking habit (>10 daily cigarettes consumption), n (%) 88 (19.3%)
Alcohol habit (>20g of daily alcohol consumption on female and >40g in male), n (%) 13 (2.8%)
Presence of comorbidities, n (%) 274 (60.0%)
Presence of comorbidities, per type, n (%)
Metabolic diseases 203 (44.4%)
Obesity 123 (26.9%)
Dyslipidaemia 145 (31.7%)
Previous diagnose of diabetes or fasting hyperglycemia (or currently under treatment for its control) 115 (25.2%)

Inflammatory Bowel Disease 1 (0.2%)
Neoplasia 17 (3.7%)
Previous psychiatric disorder 60 (13.1%)
Depression 40 (8.8%)

Cardiovascular disease 121 (26.5%)
Hypertension 116 (25.4%)

Other comorbidities 43 (9.4%)
Metabolic syndrome, n (%) 66 (22.0%)a

Increased waist circumference (females: >80cm; male: >94cm) 227 (66.6%)a

Laboratory results
Standard glomerular filtrate (90 to 120mL/min/1,73 m2), n (%) 240 (70.0%)a

AST/ALT ratio, mean (SD) 1.0 (0.4)
Platelet count (x109/L), mean (SD) 246.1 (57.3)
Albumin (g/dL), mean (SD) 4.4 (0.4)
Psoriasis characteristics
Family history of psoriasis, n (%) 210 (46.0%)
Time since diagnostic, years, mean (SD) 10.8 (12.8)
Location of lesions
Nails 105 (23.0%)
Palmoplantar 30 (6.6%)
Scalp 173 (37.9%)
Inverse, genital 44 (9.6%)
Exposed areas (excluding the previous, back of the hand, etc) 225 (49.2%)
Other locations 266 (58.2%)

Psoriatic arthritis confirmed by rheumatologist, n (%) 84 (18.4%)
Psoriasis treatment
MTX dose at time of visit (mg/week), mean (SD) 12.6 (4.2)
Time treated with MTX before visit (weeks), mean (SD) 130.7 (141.6)
Received other psoriasis treatment before current MTX, n (%) 455 (99.6%)
Received a topical psoriasis treatment before current MTX, n (%) 446 (97.6%)
Received a systemic psoriasis treatment before current MTX, n (%) 416 (91.0%)
Received concomitant topical psoriasis treatment together with current MTX, n (%) 277 (60.6%)
Received concomitant systemic psoriasis treatment together with current MTX, n (%) 37 (8.1%)
aPercentage computed over the valid n available for the analyzed variable (n¼ 300 for metabolic syndrome; n¼ 343 for standard glomerular filtrate; n¼ 341
for increased waist circumference).
ALT: aspartate aminotransferase; AST: alanine aminotransferase; BMI: body mass index; BSA: body surface area; SD: standard deviation; WHO: world health
organization.
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Impact of psoriasis on HRQoL in MTX-treated patients

Mean (SD) DLQI score was 3.0 (4.0). Half of patients (50.3%)
achieved DLQI 0/1 (no impact on HRQoL), however 17.1% had a
moderate, high or extreme impact of the disease on their
HRQoL (DLQI > 5), despite their MTX treatment (Figure 1).

The relation between the impact of psoriasis on HRQoL and
patients’ sociodemographic and clinical variables was assessed
through a multiple linear regression model. Younger age, the
presence of depression, the presence of scalp psoriasis and
psoriasis in visible areas, and the severity of pruritus were all
associated with higher DLQI classification, i.e. a worse HRQoL
(Table 2).

Clinical response

Mean scores for PASI, BSA and PGA are shown in Table 3.
Considering PASI, 82.6% of patients scored PASI < 5, 12.7%
5� PASI � 10 and 4.6% PASI > 10. Considering BSA, 52.5% of
patients scored BSA < 3, 37.2% 3�BSA � 10 and 10.3% BSA
>10. PGA 0/1 was achieved by 58.2% of patients (Figure 2).

Interestingly, 10.7% of patients showed a persistent moder-
ate-to-severe psoriasis according to criteria PASI � 10 and/or
DLQI � 10, despite ongoing treatment with MTX. Adequate
response to treatment was not reached by 8.3% of patients
according to criteria 1 (PASI < 5 or PGA ¼ 0/1 or DLQI < 5) or
by 30.0%, according to criteria 2 ((PASI < 5 or PGA � 1) and
DLQI < 5).

The mean (SD) score obtained in VAS scale of pruritus was
2.9 (2.6). Only 25.4% of patients showed no pruritus while
35.2% of patients showed moderate-to-extreme pruritus (VAS
�4) (Figure 1).

Risk of hepatic fibrosis and steatosis

The variables required to calculate hepatic scores were available
in 390 patients for the HSI; 280 for the NAFLD-FS; and 392 for
the FIB-4. Hepatic steatosis was identified in 64.1% of patients,
ruled-out in 7.9%, and 27.9% of the cases were inconclusive.
Applying the NAFLD-FS, 37.2% of the patients were classified as
at-risk of advanced fibrosis and 62.9% at low-risk. Using FIB-4,
26.2% of the patients were classified at-risk and 73.7% at low-
risk of advanced fibrosis. Risk of advanced fibrosis was observed
in 40.6% of patients with hepatic steatosis and in 16.0% of
those without hepatic steatosis, according to NAFLD-FS
(Figure 3).

The risk of hepatic fibrosis increased with age (p< .0001,
mean age for patients at-risk of advanced fibrosis was 64.2 years
vs. 46.6 from those at low-risk). Gender, on the other hand, was
not significantly related to the risk of hepatic fibrosis or stea-
tosis (Table 4). As expected, patients with metabolic syndrome
had also greater risk of hepatic fibrosis (p< .0001, 74.4% of at-
risk patients amongst those with metabolic syndrome vs. 37.2%
in total cohort). A statistically significant relation was also found
regarding the presence of other comorbidities, while no signifi-
cant relation was identified to psoriatic arthritis.

Figure 1. Description of the impact of psoriasis on HRQoL in MTX-treated patients. DLQI: dermatology quality-of-life index; VAS: visual analogue scale.

Table 2. Multivariate analysis of the sociodemographic and clinical characteristics related to the DLQI score.

Variablea Estimate Standard error t-Value Pr>jtj
Age �0.0052 0.0022 �2.42 0.0160
Weight 0.0019 0.0019 1.00 0.3171
Depression (yes) 0.2296 0.1113 2.06 0.0397
Anxiety (yes) �0.0326 0.1182 �0.28 0.7829
Psoriatic arthritis (yes) �0.0070 0.0777 �0.09 0.9278
Psoriasis lesions location Nails (yes) 0.1399 0.0725 1.93 0.0542

Scalp (yes) 0.1264 0.0629 2.01 0.0453
Inverse, genital (yes) �0.1431 0.1038 �1.38 0.1688
Exposed areas (excluding the

previous, back of the hand, etc) (yes)
0.1362 0.0600 2.27 0.0236

Concomitant psoriasis treatment (yes) 0.0647 0.0626 1.03 0.3019
VAS of pruritus score 0.1920 0.0115 16.64 <0.0001
R-square 0.4640
aA logarithmic transformation was applied to the dependent variable: log(DLQI þ 1). The coefficient of determination (R2) was 0.4640.
Bold values denote statistical significance at the p < .05 level.
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Other variables, such as BMI, weight and diabetes, were sig-
nificantly related to the risk of hepatic fibrosis measured by
NAFLD-FS (as expected, being part of its formula), but not when
measured by FIB-4 (Table 4).

Although no statistically significant relation was observed
between the MTX treatment duration and the HSI (Table 4),
patients at-risk of advanced fibrosis experienced longer MTX
treatments than those in the low-risk group (158.1 vs.

118.0weeks for NAFLD-FS and 181.7 vs. 108.6weeks for FIB-4,
respectively) (Figure 4).

Multivariate analyses, using either the NAFLD-FS or the FIB-4
as dependent variables, found a positive relation between the
MTX treatment duration and the risk of advanced fibrosis, both
measured by NAFLD-FS (p¼ .0002) or FIB-4 (p¼ .0070), relation
which was independent from other model variables (Table 5).
As shown in Figure 4(b), the proportion of patients at-risk of

Table 3. Clinical parameters of the study population.

Evaluable population (N¼ 457)

Clinical parameters
DLQI (0–30), mean (SD) 3.0 (4.0)
VAS (0–10), mean (SD) 2.9 (2.6)
PASI (0–72), mean (SD) 3.0 (3.3)
BSA (0–100%), mean (SD) 4.4 (6.2)
PGA (0–4), mean (SD) 1.5 (0.9)
Persistent psoriasis (PASI � 10 and/or DLQI � 10), n (%) 49 (10.7%)
Inadequate response to treatment, criteria 1, n (%) 38 (8.3%)
Inadequate response to treatment, criteria 2, n (%) 137 (30.0%)
Presence of hepatic steatosis, n (%) 250 (64.1%)a

HSI score, mean (SD) 39.4 (9.5)
NAFLD-FS score, mean (SD) �1.9 (1.4)
FIB-4 score, mean (SD) 1.1 (0.6)
aPercentage computed over the valid n available for the analyzed variable (n¼ 390).
BSA: body surface area; DLQI: dermatology quality-of-life index; FIB-4: fibrosis-4; HSI: hepatic steatosis index; NAFLD-FS: nonalco-
holic fatty liver disease fibrosis score; PASI: psoriasis area severity index; PGA: physician global assessment; SD: standard deviation;
VAS: visual analogue scale; criteria 1) PASI < 5 or PGA ¼ 0/1 or DLQI < 5; criteria 2) (PASI < 5 or PGA � 1) and DLQI < 5.

Figure 2. Description of the patients’ clinical response. BSA: body surface area; PASI: psoriasis area severity index; PGA: physician’s global assessment.

Figure 3. Description of the risk of hepatic steatosis and risk of advanced fibrosis. his: hepatic steatosis index; NAFLD-FS: nonalcoholic fatty liver disease fibrosis
score; FIB-4: fibrosis-4.
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Table 4. Relation between the indexes of hepatic fibrosis and steatosis and sociodemographic and clinical characteristics of the study population.

NAFLD-FS FIB-4 HIS

<-1.455 �-1.455 na <1.3 �1.3 na <30 � 36 30-36 na

Socio-
demographic

Age (years) p< .0001 p< .0001 p5 .0061
Mean (SD) 46.6 (12.1) 64.2 (12.0) 280 48.8 (12.6) 65.3 (10.2) 392 45.7 (14.0) 54.2 (12.6) 53.2 (16.4) 390
Gender p¼ .7430 p¼ .8142 p¼ .2917
Male, n (%) 98 (62.0%) 60 (38.0%) 158 161 (74.2%) 56 (25.8%) 217 13 (6.0%) 142 (66.0%) 60 (27.9%) 215
Female, n (%) 78 (63.9%) 44 (36.1%) 122 128 (73.1%) 47 (26.9%) 175 18 (10.3%) 108 (61.7%) 49 (28.0%) 175
Weight (kg) p5 .0073 p¼ .3547 p< .0001
Mean (SD) 76.4 (15.3) 81.8 (17.5) 280 79.3 (16.1) 77.6 (13.6) 390 61.4 (8.3) 84.7 (14.9) 70.3 (9.4) 390
BMI (kg/m2) p< .0001 p¼ .2427 p< .0001
Mean (SD) 26.7 (4.4) 29.8 (6.0) 280 27.8 (5.2) 28.5 (4.6) 390 21.5 (1.8) 30.2 (4.8) 24.8 (2.1) 390

Comorbidities Psoriatic arthritis p¼ .5485 p¼ .6887 p¼ .2443
No, n (%) 144 (62.1%) 88 (37.9%) 232 238 (74.1%) 83 (25.9%) 321 25 (7.8%) 211 (65.9%) 84 (26.3%) 320
Yes, n (%) 32 (66.7%) 16 (33.3%) 48 51 (71.8%) 20 (28.2%) 71 6 (8.6%) 39 (55.7%) 25 (35.7%) 70
Metabolic syndrome p< .0001 p5 .0106 p5 .0004
No, n (%) 123 (74.5%) 42 (25.5%) 165 162 (79.4%) 42 (20.6%) 204 25 (12.3%) 113 (55.4%) 66 (32.4%) 204
Yes, n (%) 10 (25.6%) 29 (74.4%) 39 38 (63.3%) 22 (36.7%) 60 0 49 (81.7%) 11 (18.3%) 60
Diabetes p< .0001 p¼ .0502 p< .0001
No, n (%) 162 (76.8%) 49 (23.2%) 211 222 (76.3%) 69 (23.7%) 291 31 (10.7%) 168 (57.9%) 91 (31.4%) 290
Yes, n (%) 14 (20.3%) 55 (79.7%) 69 67 (66.3%) 34 (33.7%) 101 0 82 (82.0%) 18 (18.0%) 100
Other p< .0001 p5 .0028 p< .0001
No, n (%) 88 (81.5%) 20 (18.5%) 108 127 (81.9%) 28 (18.1%) 155 23 (14.9%) 77 (50.0%) 54 (35.1%) 154
Yes, n (%) 88 (51.2%) 84 (48.8%) 172 162 (68.4%) 75 (31.6%) 237 8 (3.4%) 173 (73.3%) 55 (23.3%) 236

Laboratory
results

ALT p¼ .0516 p¼ .1907 -
Mean (SD) 29.5 (18.4) 25.2 (16.7) 280 29.5 (17.0) 26.7 (20.9) 392
AST p¼ .6465 p5 .0003
Mean (SD) 23.0 (10.3) 23.5 (10.7) 280 22.4(8.1) 27.4 (19.2) 392 -
AST/ALT ratio p5 .0002 p< .0001
Mean (SD) 0.9 (0.4) 1.1 (0.4) 280 0.9 (0.3) 1.2 (0.5) 392

Psoriasis
treatment

MTX treatment
duration (weeks)

p5 .0356 p<.0001 p¼ .2764

Mean (SD) 118.0 (114.6) 158.1 (203.3) 280 108.6 (105.9) 181.7 (205.1) 392 151.3 (260.8) 119.4 (117.7) 140.5 (148.5) 390
Clinical
endpoints

DLQI score p¼ .0656 p5 .0176 p¼ .8853
Mean (SD) 3.3 (4.7) 2.4 (3.3) 280 3.3 (4.4) 2.2 (3.1) 392 3.3 (3.7) 3.0 (3.9) 2.9 (4.6) 390
PASI p¼ .7189 p¼ .1181 p¼ .9407
Mean (SD) 3.1 (3.5) 3.0 (3.5) 278 3.2 (3.4) 2.6 (2.8) 390 2.9 (2.7) 3.1 (3.4) 3.0 (3.2) 388

aValid sample (n) for the analyzed population.
ALT: aspartate aminotransferase; AST: alanine aminotransferase; BMI: body mass index; DLQI: dermatology quality-of-life index; FIB-4: fibrosis-4; HSI: hepatic stea-
tosis index; MTX: methotrexate; NAFLD: nonalcoholic fatty liver disease; NAFLD-FS: nonalcoholic fatty liver disease fibrosis score; SD: standard deviation; PASI:
psoriasis area severity index.
Bold values denote statistical significance at the p < .05 level.

Figure 4. Relationship between HSI, NAFLD-FS and FIB-4 scores and time on treatment with methotrexate. (a) Mean time on MTX according to HSI, NAFLD-FS
and FIB-4 risk groups. (b) Share of patients with low-risk and at-risk of advanced fibrosis according to time on MTX, measured by FIB-4. FIB-4: fibrosis-4; HSI: hep-
atic steatosis index; NAFLD-FS: nonalcoholic fatty liver disease fibrosis score; W: weeks.

6 R. RIVERA ET AL.



advanced fibrosis (FIB4> 1.3) increased from 18.2%, for MTX
treatment between 16–24weeks, to 27.3% and 32.3%, for treat-
ments that lasted between 52-104weeks and >104weeks,
respectively.

Discussion

To our knowledge, this is the first study addressing the relation
between HRQoL, clinical response and risk of hepatic steatosis
and/or fibrosis in patients with moderate-to-severe plaque psor-
iasis treated with MTX. As a result, several unmet needs have
been identified.

Despite ongoing treatment, a substantial proportion of
patients was sub-optimally controlled in different domains
of the disease: persistent severe psoriasis was observed in 10.7%
of patients (PASI � 10 and/or DLQI � 10); 17.1% reported mod-
erate-to-extreme impact on HRQoL (DLQI > 5); 17.4% to 21.4%
had PASI > 5 or BSA > 5, respectively; and 35.2% moderate-to-
severe pruritus (VAS � 4). Results are consistent with previous
studies reporting a significant proportion of patients with high
disease severity and poor HRQoL among psoriasis patients
treated with conventional systemic drugs in clinical practice (8).
A Swedish study revealed that 18% of patients had persisting
moderate-to-severe psoriasis (PASI � 10 and/or DLQI � 10), des-
pite ongoing systemic treatment (8). Of these, 69% were using
conventional systemic treatments and 54% of patients were
using MTX as monotherapy. Mean (SD) PASI was 4.1 (4.6), and
DLQI was 4.1 (5.2). Treatments had been used, on average, for
over 3 years, with a minimum of 12weeks of treatment, which is
similar to our study (average of 2.5 years, with a minimum of
16weeks of treatment with MTX). A U.S. study has also revealed
sub-optimal clinical results on patients treated with MTX, with a
median (IQR) PASI of 3.8 (1.8–6.6), BSA of 3.0 (1.0–6.0), PGA of
1.7 (1.3–2.0), and DLQI of 3 (1–5) (10). Patients on MTX had a
median (IQR) duration of treatment of 10.5 (4.0–24.0) months,

which is inferior to the one from the FirST study, but still meet-
ing the minimum 16weeks for inclusion. The study has also
revealed better PASI and DLQI outcomes in patients treated
with biologics than in those treated with MTX (8,10), even after
adjusting for confounding factors. This conclusion is supported
by a Swiss registry-based study, which found that patients with
biologic treatment reached a lower DLQI than the ones with
conventional systemic therapeutics (9). It is worth noting that
the presented results might be positively biased toward MTX
given that patients were biologic naive and likely those with a
good initial response and tolerance to MTX (treatment for at
least 16weeks).

Notwithstanding the recommended caution regarding treat-
ing patients with NAFLD with potentially hepatotoxic drugs,
such as MTX (3,14,33), the FirST study has identified a significant
proportion of patients at-risk of hepatic steatosis and fibrosis
amongst MTX-treated patients, as measured by HSI, NAFLD-FS
and FIB-4, thus contributing to existing evidence that the risk of
advanced fibrosis is common in moderate-to-severe psoriasis
(13,20,34). In a recent review of the current state of noninvasive
tools for the assessment of liver disease in NAFLD, experts
stated that those patients with intermediate and high risk of
fibrosis (up to one-third of patients in FirST study) should be
sent to a referral center for further assessment (31).

A statistically significant relation was found between the dur-
ation of MTX treatment and the fibrosis biomarkers NAFLD-FS
(p¼ .0002) and FIB-4 (p¼ .0070), suggesting a direct relation
between the time of MTX treatment and the risk of hepatic
fibrosis. Specifically, the longer the time of MTX treatment, the
higher the risk of fibrosis appearance. Other variables were also
independent contributors to the risk of hepatic fibrosis (for both
NALFD-FS and FIB4), such as alcohol consumption and
hypertension.

Finally, the presence of steatosis in 64.1% of patients indi-
cates a higher presence of NAFLD than the 25.8% estimated in

Table 5. Multivariate analysis of the sociodemographic and clinical characteristics related to the NAFLD-FS and FIB-4 scores.

Variable Estimate Standard error t-value Pr>jtj
NAFLDa

Smoking habit (>10 daily cigarettes consumption) �0.0795 0.1945 �0.41 0.6831
Alcohol habit (>20g of daily alcohol consumption on female and >40g in male) 1.5274 0.4832 3.16 0.0018
Time since psoriasis diagnosis (years) 0.0054 0.0062 0.86 0.3924
Family history of psoriasis �0.2665 0.1605 �1.66 0.0984
Hypertension 1.1587 0.1874 6.18 <0.0001
Time treated with MTX before visit (weeks) 0.0020 0.0005 3.78 0.0002
Increased waist circumference 0.8062 0.1697 4.75 <0.0001
DLQI score 0.0050 0.0217 0.23 0.8185

FIB-4b

Smoking habit (>10 daily cigarettes consumption) �0.0232 0.0357 �0.65 0.5162
Alcohol habit (>20g of daily alcohol consumption on female and >40g in male) 0.1969 0.0912 2.16 0.0320
Time since psoriasis diagnosis (years) 0.0019 0.0011 1.62 0.1070
Family history of psoriasis �0.0637 0.0294 �2.17 0.0315
Depression 0.0884 0.0503 1.76 0.0806
Diabetes �0.0132 0.0363 �0.36 0.7166
Hypertension 0.1888 0.0352 5.36 <0.0001
Pruritus VAS �0.0021 0.0073 �0.29 0.7731
Albumin �0.0426 0.0410 �1.04 0.2999
Time treated with MTX before visit (weeks) 0.0003 0.0001 2.72 0.0070
Increased waist circumference 0.0591 0.0315 1.88 0.0621
DLQI score �0.0034 0.0049 �0.70 0.4866

aThe variables used to compute NAFLD-FS were excluded. The coefficient of determination (R2) was 0.3761.
bThe variables used to compute FIB-4 were excluded. A logarithmic transformation was applied to the dependent variable: log(FIB-4). The coefficient of deter-
mination (R2) was 0.3149.
Bold values denote statistical significance at the p < .05 level.
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the adult Spanish population (15,35) or the 47% NAFLD preva-
lence observed among patients with plaque psoriasis who were
not treated with MTX or other potentially hepato-toxic drug
(16,34). Similarly, the proportion of at-risk of advanced fibrosis
in the MTX treated psoriatic patients in our study, 26.2% (FIB-4)
and 37.2% (NAFLD-FS), is higher than reported in general popu-
lation: 11.4% (FIB-4) or 8.6% (NAFLD-FS) (36) in Sweden; 2.8% in
France (FibroTest) (37) and 3.6% in Spain (measured with transi-
ent elastography) (38). These differences are aligned with a pre-
vious study reporting higher steatosis and NAFLD-FS in patients
with psoriasis than in controls (34,39–42). Although the study
excluded MTX treated patients, population with a greater alco-
hol intake was included, which, as in FirST, was a specific cause
of liver damage (39). Despite not including a control group, our
results suggest a negative impact of MTX on the risk of hepatic
fibrosis in moderate-to-severe psoriasis and support previous
findings showing MTX as a statistically significant contributor to
the risk of NAFLD (43).

Pairing the risk of advanced fibrosis with the sub-optimal
clinical results achieved by a set of patients, the results from
FirST not only support the recommendation that MTX requires a
careful hepatic evaluation in patients with moderate-to-severe
psoriasis, but further advise a reflection on whether other treat-
ments with lower toxicity could result in better outcomes and
at lower hepatic risk for these sub-optimally controlled
patients (8).

Limitations

This is a cross-sectional retrospective study that lacks prospect-
ive follow-up, thus not detecting changes over time. The study
population was limited to biologic naive patients meeting the
inclusion criteria of >16weeks on MTX treatment, thus possibly
excluding some MTX nonresponders. Laboratory data for the
calculation of hepatic scores were only available for some
patients and hepatic steatosis or fibrosis were not evaluated
through techniques such as elastography or liver biopsy. Some
of the risk factors for liver disease are used to compute FIB-4 or
NAFLD-FS scores, thus limiting analyses on their specific contri-
bution to the risk of hepatic fibrosis. Finally, only MTX dose at
time of visit was obtained, and not accumulated MTX dose
throughout the MTX treatment period, thus not enabling poten-
tial correlations between MTX dose and liver fibrosis develop-
ment to be evaluated.

Conclusions

Using clinical practice outcomes from 49 Spanish dermatology
consultations, FirST study has identified substantial unmet
needs related to HRQoL, clinical parameters and risk of
advanced hepatic fibrosis in patients with moderate-to-severe
psoriasis treated with MTX during at least 16weeks. A signifi-
cant percentage of patients was found to be sub-optimally
controlled, suggesting a holistic management approach might
be needed, focusing on patients’ quality-of-life and pruritus,
psoriasis severity, body surface area involvement and risk for
hepatic fibrosis. Results suggest a correlation between the
duration of MTX treatment and the risk of liver fibrosis, as
patients with longer exposures to MTX exhibited a higher risk
of advanced fibrosis, advising that this risk should be thor-
oughly assessed by clinicians when managing patients with
moderate-to-severe psoriasis. These findings should be

considered when selecting treatment options and patients
should receive support in improving lifestyle factors and
access to effective therapies, allowing better treatment out-
comes and not contributing to hepatotoxicity.
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