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Abstract

Background: Erythrodermic psoriasis (EP) remains challenging to manage because it is rare
and has complex complications. Although acitretin is recommended as an appropriate choice
for EP, there is a lack of large-scale evidence.

Objectives: This study aims to assess the efficacy and safety of acitretin as systemic
monotherapy in EP patients.

Design: We retrospectively analyzed data from patients with EP who received at least
3months of acitretin as systemic monotherapy during hospitalization and out-patient follow-
up from January 2005 to May 2021 at the Peking Union Medical College Hospital, China.
Methods: The efficacy was clinically evaluated after 1, 2, 4, and 12weeks of treatment, which
was classified as a good response (>75% of lesions cleared), partial response (50%-75%
cleared), moderate response (25-50% cleared), or no response (<25% cleared). Safety was
assessed on the basis of physical examination results and significant changes in laboratory
examination results after 12weeks of treatment.

Results: Overall, 81 patients (79.0% men; mean age, 47.9years] were included. The acitretin
dose ranged from 20 to 60 mg/day (0.3 to 0.8 mg/kg/day). The rates of good, partial, and
moderate responses were 0.0%, 2.5%, and 42.0% at 1 week; 3.7%, 34.6%, and 61.7% at
2weeks; 29.6%, 58.0%, and 12.4% at 4weeks; and 85.2%, 13.6%, and 1.2% at 12weeks after
treatment initiation, respectively. EP patients transformed from psoriasis vulgaris showed

a higher good/partial response rate compared with that of EP patients that developed from
pustular or articular psoriasis (44.6% vs. 14.3%, p=0.035). Patients with concurrent infection
showed a lower rate of good/partial response compared with that of those without concurrent
infection (16.7% vs. 44.4%, p=0.049). Adverse effects were seen in 45 (55.6%) patients in
12weeks, and dyslipidemia (n=31; 38.3%), xerosis (n=24; 29.6%), and elevated liver enzymes
(n=6; 7.4%) were most commonly reported. Twenty-three patients were followed up for over
3years, and six (26.1%) patients had EP recurrence.

Conclusions: Acitretin as a systemic monotherapy showed satisfactory effectiveness for EP,
especially in patients developed from psoriasis vulgaris and without infection.
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Introduction

Erythrodermic psoriasis (EP) is a rare but severe
subtype of psoriasis, with an estimated prevalence
of 1% to 2.25% of psoriasis patients.!»? This form
of psoriasis is characterized by lesions over 90% of

the body surface area, causing significant morbidity
and an increased risk of mortality.! There are sev-
eral treatment options, but EP remains a therapeu-
tic challenge due to a lack of evidence-based data to
reach a consensus on a standard therapeutic

Ther Adv Chronic Dis
2023, Vol. 14: 1-13

DOI: 10.1177/
20406223231178412

© The Authorl(s), 2023.
Article reuse guidelines:
sagepub.com/journals-
permissions

Correspondence to:
Hongzhong Jin
Department of
Dermatology, State Key
Laboratory of Complex
Severe and Rare Diseases,
Peking Union Medical
College Hospital, Chinese
Academy of Medical
Sciences and Peking Union
Medical College, National
Clinical Research Center
for Dermatologic and
Immunologic Diseases,
No. 1 Shuai Fu Yuan
Street, Beijing 100730,
China.
jinhongzhong(@263.net

Chenyang Yu

Chao Wu

Yuyan Yang

Department of
Dermatology, State Key
Laboratory of Complex
Severe and Rare Diseases,
Peking Union Medical
College Hospital, Chinese
Academy of Medical
Sciences and Peking Union
Medical College, National
Clinical Research Center
for Dermatologic and
Immunologic Diseases,
Beijing, China

*These authors should

be regarded as co-first
authors for equal
contribution to the work.

journals.sagepub.com/home/taj

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission
provided the original work is attributed as specified on the Sage and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/taj
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
mailto:jinhongzhong@263.net

THERAPEUTIC ADVANCES in

Chronic Disease

Volume 14

schedule. Acitretin, due to its comparatively late
onset of effect, is considered a first-line treatment
by the National Psoriasis Foundation medical
board for stable patients of EP.2

The function of retinoids is to govern keratino-
cyte proliferation and differentiation, affect seba-
ceous gland activity, and control local
inflammation.> These biological effects are
achieved through binding to retinoic acid recep-
tors (RARs) and/or retinoic X receptors (RXRs),
which regulate gene expression.* Skin desquama-
tion, xerosis, pruritus, hair loss, and cheilitis are
commonly reported side effects.>

The evidence on the effectiveness of retinoids in
EP is conflicting. In 12 EP patients treated with
25-35 mg/day acitretin, clinical remission or sub-
stantial improvement of EP was seen in 10
patients.® Polat and Sereflican noted 50 mg/day of
acitretin to be beneficial in treating a patient with
concomitant EP and elephantiasis nostras verru-
cosa.” However, another EP patient who received
acitretin with the same dose did not reach signifi-
cant clinical remission, which might be attributed
to the overweight of this patient.8

Current evidence suggests that acitretin may be
effective for EP patients, but data are still limited.
In this study, we retrospectively analyze present
the efficacy and safety using acitretin as systemic
monotherapy in EP patients from Peking Union
Medical College Hospital in China.

Materials and methods

Patients and setting

This was a retrospective study from Peking Union
Medical College Hospital in China. We conduct a
retrospective analysis of retrospectively analyzed
data on adult inpatients with EP from January
2005 to May 2021. EP patients who initiated and
received at least 3 months of acitretin as systemic
monotherapy during hospitalization and out-
patient follow-up were included. Inclusion criteria
were age =18 years and generalized erythema with
bran-like scaling involving over 90% of body sur-
face area. The diagnosis was confirmed by a defi-
nite history of psoriasis or typical psoriatic lesion
on examination. In addition, skin histopathologi-
cal examinations were performed to exclude other

causes of erythroderma if necessary. Patients were
excluded if there was a concurrent diagnosis or
history of another erythroderma cause (e.g. drug-
induced dermatosis, eczema, atopic dermatosis,
and eosinophilic dermatosis). Patients with
incomplete medical data due to department trans-
fer or sudden discharge requested by the patient
were also excluded.

Data collection

Data were derived from medical records and
anonymized, including demographic features
(age, sex, and weight), clinical characteristics
(history of psoriasis, disease duration, and family
history of psoriasis), systematic symptoms (fever,
lower limb edema, and superficial lymphadenop-
athy), laboratory results (routine blood tests, bio-
chemical tests [liver function, renal function, and
serum lipids], erythrocyte sedimentation rate
[ESR], high-sensitivity = C-reactive  protein
[hsCRP]) of venous blood samples after an over-
night fast for at least 8h. Disease severity of EP
was evaluated according to the method proposed
by our team.® A moderate-to-severe EP patient
exhibits at least two of the three following charac-
teristics while a mild EP patient exhibits less than
two characteristics: (1) body temperature higher
than 37.3°C upon admission; (2) swelling and
exudation of more than half of the skin lesion or
lower extremity edema; and (3) superficial lym-
phadenopathy. Dose, therapeutic response, ther-
apy duration, and adverse events (AEs) related to
acitretin treatment were assessed.

Study assessments

The assessment of efficacy was conducted 1, 2, 4,
and 12 weeks following the initiation of therapy. If
the patient was discharged at a certain time cut-
off, the efficacy was evaluated using the data from
out-patient follow-up. Efficacy was retrospec-
tively classified as a good response (>75% of
lesion clearance), partial response (50—75% clear-
ance), moderate response (25-50% clearance), or
no response (<25% clearance) according to the
written and/or photographic records. The time
interval from the first to the last medication was
regarded as treatment duration. Safety was
assessed according to laboratory examination and
patients’ subjective feelings at 3months after
treatment initiation.
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Statistical analysis

The mean * standard deviation (SD) for con-
tinuous variables and the frequency (%) for cate-
gorical variables are presented as summary
descriptive statistics. The t-test or the Mann—
Whitney U test was used to compare continuous
variables between groups. For categorical varia-
bles, the Chi-square or Fisher’s exact test was
used. SPSS v.25 (IBM Corp., Armonk, NY,
USA) was used for all statistical analyses with a
two-sided 5% level of significance.

Results

Baseline cohort characteristics

Overall, 81 patients (64 men; mean age,
47 .9years) were included. Thirty-four (42.0%)
patients were classified as moderate-to-severe EP
according to the evaluation criterion proposed by
our team.® All patients had a positive history of
other psoriasis types. Sixty-seven (82.7%) patients
had a history of psoriasis vulgaris and 14 (17.3%)
had a history of pustular psoriasis and/or articular
psoriasis. Eleven (13.6%) patients had a recur-
rence. Sixty-three (77.8%) had an identifiable
trigger factor. Rapid withdrawal or a sudden
change of medication was the most common fac-
tor, followed by the use of traditional Chinese
prescription and infection. Eighteen (22.2%) pre-
sented with concurrent infection during their hos-
pital stay, and four patients had a dual infection.
Respiratory infection (10 patients, 12.3%) was
the most common, followed by skin infection
(eight patients, 9.9%), bloodstream infection
(three patients, 3.7%), and urinary infection (one
patient, 1.2%). Baseline cohort characteristics
including demographic, clinical, and laboratory
features are demonstrated in Table 1.

The hospitalization duration of 81 patients ranged
from 5 to 48 days, with an average of (22.4 +10.1)
days. One patient was hospitalized for only 5 days,
and was collected efficacy data at 1, 2, 4, and
12 weeks in the out-patient department. Eighteen
patients collected 1-week efficacy data during
hospitalization and efficacy data at 2 weeks, 4 and
12weeks during out-patient follow-up. Thirty-
eight patients were collected efficacy data at 1 and
2weeks during hospitalization, and efficacy data
at 4 and 12weeks during out-patient follow-up.
Twenty-four patients collected efficacy data at 1,
2, and 4weeks during hospitalization, and

Table 1. Baseline cohort characteristics.

Characteristics Total, N=81
Gender, n (%)

Male 64 (79.0%)
Female 17 (21.0%)
Age (years), mean + SD 47.9 +15.00
Weight (kg), mean = SD 72.3+13.13
Hospital stays (days), mean = SD 22.4+10.1

Source of erythrodermic psoriasis, n (%)
Psoriasis vulgaris 67 (82.7%)
Pustular psoriasis 8 (9.9%]
Articular psoriasis 7 (8.6%)
Primary erythrodermic psoriasis 0 (0.0%])
Family history of psoriasis, n (%) 29 (35.8%)
Course of psoriasis (years), median (quartiles) 15.0 (7.5, 20.0)
Erythrodermic psoriasis, n (%)
First-episode 70 (86.4%)
Relapsed 11 (13.6%)
Trigger of erythrodermic psoriasis, n (%)
Unknown 18 (22.2%)
Rapid withdrawal or change of drugs 20 (24.7%])
Folk prescription 17 (21.0%)
Infection 13 (16.0%)
Food or alcohol 7 (8.6%)
Emotional stress or overwork 6 (7.4%)
Duration of erythrodermic psoriasis (weeks), median 4.0 (3.0, 12.0)
(quartiles)
Clinical manifestations, n (%)
Fever 38 (46.9%)
Swelling and exudation of more than half of the skin 21 (25.9%]
lesion
Lower extremity edema 47 (58.0%)
Superficial lymphadenopathy 20 (24.7%)
(Continued)
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Table 1. (Continued)

Characteristics Total, N=81
Arthralgia 16 (19.8%)
Pustule 8 (9.9%)

Concurrent infection, n (%) 18 (22.2%)
Respiratory system 10 (12.3%)
Skin 8 (9.9%]
Urinary system 1(1.2%])
Bacteremia or septicemia 3 (3.7%])

Laboratory results, n (%) 20 (24.7%)
wsct 20 (24.7%)
Hgbl 19 (23.5%)
Albd 29 (35.8%)
Electrolyte disturbance 45 (55.6%)
ESRT (n=61) 25 (41.0%)
hsCRPT (n=53) 47 (88.7%)

Alb, albumin; ESR, erythrocyte sedimentation rate; Hgb, hemoglobin; hsCRP, high-
sensitive C-reactive protein; SD, standard deviation; WBC, white blood cells.

efficacy data at 12weeks during out-patient
follow-up.

Treatment-related outcomes

Maximal acitretin dosing ranged from 20 to
60 mg/day and from 0.3 to 0.8 mg/kg/day. Thirty-
five patients (43.2%) received 40mg daily. The
treatment duration was 152.3days (SD 138.3;
range 92-916days).

Effectiveness. One week after initiating acitretin
therapy, no (0.0%) patients showed a good
response, 2 (2.5%) patients showed a partial
response, 34 (42.0%) patients showed a moderate
response, and 45 (55.5%) patients showed no
response. At 2weeks, 3 (3.7%) patients showed a
rapid good response, 28 (34.6%) patients showed
a partial response, and 50 (61.7%) patients
showed a moderate response. At 4weeks, 24
(29.6%) patients reached a good response, 47
(58.0%) patients reached a partial response, and
10 (12.4%) patients showed a moderate response.
At 12weeks, 69 (85.2%) patients reached a good

response, 11 (13.6%) patients reached a partial
response, and one (1.2%) patient showed a mod-
erate response. The details are shown in Figure 1.

Safety profile. Forty-five (55.6%) patients experi-
enced AEs, and the most commonly reported AEs
were dyslipidemia (z=31;38.3%), xerosis (n=24;
29.6%), and liver enzyme-level elevation (n=6;
7.4%). The majority of AEs were mild to moder-
ate and could be controlled by additional medica-
tions. No treatment was withdrawn because of
intolerable AEs. Among the 31 patients who pre-
sented with dyslipidemia, five patients had a his-
tory of hyperlipidemia before admission to the
hospital and showed an increase in lipid levels
after acitretin therapy. All patients were given diet
and exercise advice, and ten patients received
lipid-lowing agents (LLAs). Five patients showed
normal blood lipid levels when discharged. The
details are shown in Table 2.

Follow-up. Twenty-three patients were followed-
up for more than 3years. Psoriasis was present
continuously in 22 (95.7%) patients, through
either recurrence of EP (n=6; 26.1%) or other
psoriasis types (n=16; 69.6%). Identifiable trig-
ger factors included pneumonia, sudden with-
drawal of acitretin, pulmonary embolism, and
overwork. The details are shown in Table 2.

Factors related to efficacy

Patients who had a moderate response at 2 weeks
had a significantly longer hospital stay (26.2 vs.
16.4days, p<0.001) compared with those who
had already achieved good/partial response at
2weeks. The type of psoriasis history was also
related to a rapid response at 2weeks. Patients
transformed from pustular psoriasis or articular
psoriasis had a lower good/partial response rate
compared with those transformed from psoriasis
vulgaris (14.3% vs. 44.6%, p=0.035). Moreover,
a comorbidity of infection seemed to be associ-
ated with a slow response. Patients with concur-
rent infection presented with a significantly lower
rate of good/partial response at 2 weeks compared
with that of patients without infection (16.7% vs.
44.4%, p=0.049). The particulars are shown in
Table 3.

Factors related to the dose
Analysis of the effective acitretin dosage was con-
ducted in 80 patients who had good or partial
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Figure 1. Improvement of skin lesions of the 81 studied patients at different timelines.

response at 3months after treatment initiation.
Patients with systematic symptoms were more
likely to have received large acitretin doses
(=0.6mg/kg/day) to achieve a satisfactory
response compared with those without systematic
symptoms (41.3% wvs. 11.8%, p=0.024). We
found that when treating EP patients transformed
from pustular psoriasis, the initial dose (35.0 = 9.3
vs. 31.9 £7.2mg/day, p=0.276) and maximum
dose (38.8 = 8.3 vs. 37.2 = 8.0mg/day, p=0.276)
of acitretin were tend to be higher than those of
EP patients transformed from psoriasis vulgaris,
but there was no statistical significance. The par-
ticulars are demonstrated in Table 4.

Discussion

This study assessed the efficacy and safety of the
systemic monotherapy with the RAR-agonist
acitretin in 81 EP patients. EP is an uncommon
and severe variant of psoriasis characterized by
unique histopathologic and clinical features. At
present, EP is widely considered a unique sub-
type of psoriasis, accounting for 1-2% of all pso-
riasis patients,’»?2 with a higher incidence rate
among Asian people.1? There are two clinical sub-
types of EP.11:12 One is that it gradually develops
into systemic erythroderma on the basis of previ-
ous plaque lesions of psoriasis vulgaris. Typical
psoriatic plaques still remain different from the
erythroderma. This EP subtype has a longer
course of the disease, relatively stable condition,
less systemic symptoms and a better prognosis.
This subtype of EP is more likely to be psoriasis
with increased severity both generically or abnor-
mally. The other subtype is characterized by a
rapid outbreak of erythema in the whole body

without definite psoriasis plaque. This type of EP
usually has an acute disease course and unstable
condition. It is also more likely to be accompa-
nied by systemic symptoms and abnormalities in
laboratory tests. The prognosis is relatively poor
compared with the first type, and it is more likely
to relapse. Serious cases can endanger life.l1:12
This subtype of EP tends to be a unique psoriasis
subtype.

Research on the pathological mechanism of EP
found that: (1) EP patients often present with
elevated levels of interleukin 4 (IL-4) and inter-
leukin 10 (IL-10), while psoriasis vulgaris patients
mostly have increased levels of tumor necrosis
factor ao(TNF-a), interleukin 17 (IL-17), and
interleukin 23 (IL-23).13 (2) The level of immu-
noglobulin E (IgE) may increase in EP patients,
while the levels of IgE in patients with psoriasis
vulgaris are usually normal.!* (3) The overall
immune response of EP patients is more inclined
to activate Th2 inflammatory response, while
patients with psoriasis vulgaris are more inclined
to activate Thl inflammatory response.!315 (4)
Immunohistochemical staining analysis found the
percentages of Th17 cells (CD4" /STAT3" cells)
in CD3%* T cells were 27.1% and 14.7% in
chronic psoriasis and EP, respectively.!® In addi-
tion, IL-17 responses were demonstrated to be
the main inflammatory signal shared by chronic
plaque psoriasis and EP.17 (5) EP patients have
increased levels of peripheral blood adhesion fac-
tor.!®8 While no similar observation is seen in
patients with psoriasis vulgaris. (6)
Immunohistochemical characteristics of histopa-
thology in EP patients are closer to atopic derma-
titis (AD) than psoriasis vulgaris.1® These findings
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Table 2. Treatment dosage, AEs, and follow-up.

Mean + SD/n (%)

Initial dose (mg/day), mean +=SD 325+73

Maximal dose (mg/day), mean = SD 37.3+79

Maximal dose (mg/day), n (%) 2 (2.5%)
20mg/day 31 (38.3%)
30 mg/day 35 (43.2%)
40mg/day 12 (14.8%)
50 mg/day
60mg/day 1(1.2%)
0.3-0.5mg/kg/day 51 (63.0%]
0.6-0.8 mg/kg/day 30 (37.0%)
Hospital stays, mean =SD 22.4+10.1

Follow-up in out-patient department, median
(quartiles)

Total, mean =SD

Adverse effects, n (%)
Dyslipidemia, n (%)
Xerosis, n (%)
Elevated liver enzymes, n (%)
Hair loss, n (%)
Anorexia, n (%)

Follow-up more than 3years
EP recurrence, n (%)
Psoriasis vulgaris, n (%)

Pustular psoriasis, n (%)

Dermatological healthy, n (%)

82.0 (69.5, 112.5)

152.3+138.3
45 (55.6%)
27 (33.3%)
24 (29.6%)

6 (7.4%)
1(1.2%)
1(1.2%)

n =23
6(26.1%)

15 (65.2%)

1 (4.3%)
1 (4.3%)

AE, adverse events; EP, erythrodermic psoriasis; SD, standard deviation.

suggest that EP may have different pathological
mechanisms compared to psoriasis vulgaris.

The potential risk of morbidity and mortality
associated with the condition requires better
management for these patients. Due to its rarity
and complexity, EP is often difficult to manage,

and there is a dearth of high-quality studies
assessing treatment alternatives. EP patients are
treated on the basis of disease severity and the
patient’s comorbidities. Expert consensus is that
conventional systemic treatments should include
cyclosporin A (CsA), methotrexate (MTX), and
acitretin.!® Studies have demonstrated that CsA
monotherapy shows effects more quickly than the
other two conservative drugs, which could help
27-50% of patients to achieve 70% lesion clear-
ance between baseline and after 3weeks to
6 months.2%-22 The CsA dose ranged from 3.5 to
5 mg/kg/day.20-21 Reported adverse events related
to CsA administration included hypertension,
cerebrovascular disorder, gastrointestinal upset,
headache, and fatigue.?%22 For MTX, two retro-
spective studies found that 88.2% of patients
achieved 75% clearance among 17 EP patients.?3:24
The dosage of MTX varied from 7.5 to 15mg/
week, with an average of 10mg/week.?3:24
However, time to response or relapse was not
recorded.

In the last several years, there have been more
alternatives for treating EP, including tumor
necrosis factor (TNF)-a inhibitors (etanercept,
infliximab, and adalimumab), interleukin (IL)-
17/IL-17 receptor inhibitors (secukinumab, ixeki-
zumab, and brodalumab), IL-12/23 inhibitors
(ustekinumab), IL-23 inhibitors (guselkumab),
and other biological treatments (alefacept and
efalizumab).19:2225:26 These agents have shown
potential in managing erythrodermic psoriasis.
TNF was the first cytokine targeted for EP ther-
apy.?> A clinical trial conducted in 2006 found
that 60% (6/10) of EP patients treated with
etanercept 25 mg twice a week achieved a PASI75
(PASI score has decreased 75% from baseline)
within 24 weeks.?” Poulalhon et al?® demon-
strated that 60% of patients with EP (3/5) receiv-
ing infliximab (5 mg/kg at weeks 0, 2, 6, and every
8weeks) achieved PASI75 by 14 weeks, and 40%
(2/5) achieved PASI90. IL-17 was implicated as a
central cytokine in EP pathogenesis. A retrospec-
tive study indicated that 76.9% (10/13) EP
patients achieved PASI90 in 4weeks without
relapse (52weeks follow-up) using secukinumab
(300 mg subcutaneously at weeks 0, 1, 2, and 3
and every 4weeks).2® An open-label study that
enrolled eight EP patients reported that all
patients receiving ixekizumab reached PASI 75
after 12weeks.30 Drugs targeting IL-23 were
shown to be applicable in EP patients. Over 60%
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Table 3. Comparison between good/partial response and moderate response groups.

Good/partial response2  Moderate response® p value
(n=31) n = 50
Gender, n (%)

Male 26 (83.9%) 38 (76.0%)

Female 5(6.1%]) 12 (24.0%) 0.398
Age (years), mean + SD 49.8+17.1 46.7+13.6 0.387
Weight (kg), mean = SD 69.9+98 74.3£14.7 0.113
Hospital stays (days), mean = SD 16.4+7.0 26.2+10.0 <0.001*
Source of erythrodermic psoriasis, n (%)

Psoriasis vulgaris 29 (93.5%) 38 (76.0%)

Pustular psoriasis/articular psoriasis 2 (6.4%) 12 (24.0%) 0.042*
Family history of psoriasis, n (%) 12 (38.7%) 17 (34.0%) 0.667
Course of psoriasis (years), median (quartiles) 20 (13, 20) 12 (6,20) 0.083
Erythrodermic psoriasis, n (%)

Primary attack 28 (90.3%) 42 (84.0%)

Relapsed 3 (9.7%) 8(16.0%) 0.518
Duration of erythrodermic psoriasis (weeks), median 8(3,16) 4(2,8) 0.093
(quartiles)

Disease severity

Moderate to severe, n (%) 11 (35.5%) 23 (46.0%) 0.351
Systematic symptoms 25 (80.6%) 39 (78.0%) 0.776
Concurrent infection, n (%)

With infection 3 (9.7%) 15 (30.0%)

Without infection 28 (90.3%) 35 (70.0%) 0.049*
Laboratory results

WBCT, n (%) 7 (22.6%]) 13 (26.0%) 0.729

HGBY, n (%) 8 (25.8%]) 11 (22.0%) 0.694

Albd, n (%) 9 (29.0%]) 20 (40.0%) 0.317

ESRT, n (%) 10 (40.0%) 15 (41.7%) 0.896

hsCRPT, n (%) 11 (68.8%) 36 (97.3%) 0.003*

Electrolyte disturbance, n (%) 15 (48.4%) 30 (60.0%) 0.307

Alb, albumin; ESR, erythrocyte sedimentation rate; HGB, hemoglobin; hsCRP, high-sensitive C-reactive protein; WBC, white blood cells.

aGood/partial response defined as = 50% clearance.
®Moderate response defined as 25-50% clearance.
*Statistical significance defined as p <0.05 (2 test).
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Table 4. Comparison between regular doses and large doses group.

Regular dosesa (n = 52) Large dosesP (n=28) p value
Gender, n (%)
Male 42 (80.8%) 22 (78.6%) 0.815
Female 10 (19.2%) 6 (21.4%)
Age (years), mean = SD 48.8+14.2 47.1+15.9 0.634
Weight (kg), mean =SD 76.0+12.5 66.9+12.2 0.003*
Hospital stays (days), mean = SD 208+9.4 24.5+10.1 0.106
Source of erythrodermic psoriasis, n (%)
Psoriasis vulgaris 42 (80.8%) 25 (89.3%) 0.526
Pustular psoriasis/articular psoriasis 10 (19.2%) 3(10.7%)
Family history of psoriasis, n (%) 18 (34.6%) 10 (35.7%) 0.922
Course of psoriasis (years), median (quartiles) 15 (6,20) 14 (9.25,20) 0.939
Erythrodermic psoriasis, n (%)
Primary attack 44 (84.6%) 25 (89.3%) 0.739
Relapsed 8 (15.4%) 3(10.7%)
Duration of erythrodermic psoriasis (weeks), 5.5(3,12) 4(3,12) 0.803
median (quartiles)
Systematic symptoms 37 (71.2%) 26 (92.9%) 0.024*
Concurrent infection, n (%)
With 11 (21.2%) 6 (21.4%) 0.977
Without 41 (78.8%) 22(78.6%)
Laboratory results
WBCT, n (%) 9(17.3%) 10 (35.7%) 0.065
HGBY, n (%) 10 (19.2%) 8 (28.6%) 0.340
Albd, n (%) 16 (30.8%) 12 (42.9%) 0.280
ESRT, n (%) 17 (40.4%) 7 (38.9%) 0.908
hsCRPT, n (%) 26 (86.7%) 20 (90.9%) 0.973
Electrolyte disturbance, n (%) 28 (53.8%) 16 (57.1%) 0.777

Alb, albumin; ESR, erythrocyte sedimentation rate; HGB, hemoglobin; hsCRP, high-sensitive C-reactive protein; SD, standard deviation; WBC, white
blood cells.

aRegular doses are defined as 0.3-0.5 mg/kg/day.

bLarge doses defined as = 0.6 mg/kg/day.

*Statistical significance defined as p <0.05 (%2 test).
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of the 22 EP patients reached PASI75 after
ustekinumab administration (45 or 90 mg subcu-
taneously for patients weighing <100 or >100kg,
respectively, at weeks 0 and 4 and every 12 weeks)
for 16 weeks.3! A phase 3 open-label study dem-
onstrated robust efficacy in 90.9% (10/11) of EP

Table 5. Summary of clinical studies on treatment of EP.

patients within 16weeks.32 Common adverse
events of biologics agents include pruritus, infu-
sion reaction, arthralgias, pulmonary infection,
urinary tract infection, cutaneous infections, lym-
phoma, and immunoallergic shock.??2 The details

are summarized in Table 5.

Author DesignE Sample Therapy Results
S EEE— size
(Year) Agent Dose Course
Conventional Kim et al.3 Case series 12 Acitretin 20-60 mg qd 2- 83% PASI90
drugs 11 months
Finzi et al.3 Case series 88 Cyclosporin A 3-5mg/kg qd 6months 94% PASI75 67%
PASI100
Haustein and Retrospective 36 Methotrexate 7.5-40 mg qw NA 95% PASI50 78%
Rytters® study PASI75
TNF-a inhibitors Esposito et al.?’”  Case series 10 Etanercept 25-50 mg biw 12weeks Average PASI
39.110.6
80% PASI50
50% PASI75
Torii et al.3¢ Prospective 42 Infliximab 5 mg/kg at weeks 6months Average PASI|
postmarketing 0, 2, 6, and every 87.5
surveillance 8weeks thereafter 64% PASI75 45%
PASI90
Viguier et al.3’ Retrospective 24 Infliximab 5 mg/kg at weeks 4 weeks (12 13% (40%)
study 0,2, 6, and 8weeks  weeks) PASI75
thereafter
IL-17 inhibitors Damiani etal.??  Retrospective 13 Secukinumab 300 mg qw at week  4weeks 77% PASI100
study 0,1,2,3,4and every
4weeks thereafter
Weng et al.8 Case series 10 Secukinumab 300 mg qw (except 16 weeks 70% PASI75 40%
one with 150 mg qw) PASI90
atweeks 0, 1, 2, 3,
4, and every 4weeks
thereafter
Yamasaki et Open-label 18 Brodalumab 140 mg qw at weeks  12weeks 78% PASI75
al.¥ phase Ill study 0, 1,2 and every 50% PASI90
2weeks thereafter 17% PASI100
IL-12/23 inhibitors ~ Sano et al.32 Case series " Guselkumab 50 mg qw at weeks 16 weeks 91% PASI75
0 and 4 and every 46% PASI90
8weeks thereafter
Pescitelli et al.3'  Retrospective 22 Ustekinumab 45 (weight <100 kg) 4 weeks (16 55% (82%) PASI50
StUdy or 90 mg [We|ght Weeks] 23% [64%}] PASI75

>100 kg) at weeks
0 and 4 and every
12weeks thereafter

0% (41%) PASI90

EP, erythrodermic psoriasis; TNF-a, tumor necrosis factor a;

IL, interleukin.
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Compared with biological agents, acitretin is
inexpensive and convenient to administer orally.
In addition, patients taking acitretin are not at
increased risk of infection or tumor development.
Koo reported a sequential therapy for EP in which
patients begin treatment with 25 mg/day of acitre-
tin, which is subsequently raised by 10 to 25mg
every 2 to 4weeks until reaching the highest toler-
ated dosage.%® So far, reliable data on the use of
acitretin for EP are sparse and inconsistent. Ten
of 12 patients treated with etretinate 20 to 60 mg/
day by 2 to 1lmonths in a case series study
reported favorable outcomes.33 A patient with EP
achieved almost complete clearance after acitretin
treatment of 50 mg/day for 1 month.” Conversely,
Rosinska ez al.4! observed that only 40% of
patients treated with etretinate presented with
satisfactory outcomes by 1 to 4months. A retro-
spective study of two individuals with EP found
that neither had a favorable response after three
months of therapy with acitretin.?® A 4-month
trial of acitretin at a dose of 50 mg/day in one EP
patient did not show any clinical improvement.8
Our study showed that 29.6% (24 of 81) of
patients achieved a good response, and 58.0%
(47 of 81) of patients had a partial response by
4weeks. The best efficacy was observed at
12weeks after treatment, with 85.2% (69 of 81)
of patients showing a good response.

The relationship between clinical factors (source
of EP, concurrent infection, and hsCRP level
increase) and quality of the response (good/par-
tial and moderate response) to acitretin treatment
at 2weeks was observed. A respiratory infection is
considered to be a triggering factor of EP,!! and
thus, it may exacerbate the disease. A skin infec-
tion is considered to be a consequence of the nor-
mal skin barrier breaking down, and its occurrence
indicates the disease severity. In addition,
the high inflammation status indicated by of the
increase in hsCRP levels can account for the
weaker response to treatment.

Our study showed that patients with EP that
developed from psoriasis vulgaris seemed to have
a better response compared with that those with
EP that transformed from pustular psoriasis or
articular psoriasis. This may be caused by the dif-
ference in intensity and the extent of immune
activation in different psoriasis types. Psoriasis
vulgaris accounts for approximately 90% of all
psoriasis cases with a typical chronic disease

course, and the inflammation status of this type
seems to be mild, lasting, and limited to the
skin.42-44 Pustular psoriasis, on the other hand, is
characterized by acute and progressing disease
course and unique manifestation of widespread
redness and subcorneal pustules.¥> Thus, the
inflammation status of pustular psoriasis seems to
be more acute and intense compared with that of
psoriasis vulgaris. In addition, patients with artic-
ular psoriasis present with a wide range of inflam-
mation involving cartilage and bone.*4® Qur
results indicate that the response to acitretin may
be associated with the intensity and range of
inflammation in patients.

No statistically significant difference was seen in
the quality of the response or the dose between
primary and relapsed EP patients, indicating that
relapsed patients could undergo the same therapy
schedule as primary patients. However, relapsed
patients accounted for half of the patients (four of
eight) who had an EP recurrence during the
3-year follow-up. The underlying reason could be
the low compliance with standard maintenance
treatment, preference for folk prescriptions, and
other unidentified causes.

The maximal dosage was correlated with the
presentation of systematic manifestations, includ-
ing fever, lower extremity edema, and superficial
lymphadenopathy. Patients with at least one of
the three above-mentioned symptoms were more
likely to have a large dosage (=0.6mg/kg/day).
Systematic manifestation synchronizes with the
intensity of disease inflammation. This condition
indicates that a larger dosage of acitretin may be
preferred when treating EP patients with system-
atic symptoms.

The main weakness of our research is associated
with the retrospective study design. The drug
response was mainly estimated on the basis of
written and/or photographic records. It would be
more accurate if the PASI was recorded for every
patient. Also, the calculation of the sample size
selected was not performed in this study. Besides,
patients in our study used two brands of acitretin
(Fangxi and Neotigason). The choice of the
brand was based on the patient’s economic con-
dition and personal wishes. Since 2014, all
patients used Fangxi, because there have been no
sales of Neotigason in Chinese mainland. In addi-
tion, the adverse effects might be underestimated
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because they were retrospectively obtained using
medical records. In the future, as EP transformed
from pustular psoriasis seems to be a unique sub-
type, we hope to carry out a prospective study to
compare between EP transformed from pustular
psoriasis and psoriasis vulgaris with longer
follow-up.

Conclusion

In conclusion, according to our best knowledge,
we presented the largest cohort of EP patients
treated with acitretin as a systemic monotherapy.
According to our analysis, acitretin is a promising
agent against EP, particularly in patients with EP
that developed from psoriasis vulgaris, without
infection and with normal hsCRP levels. Acitretin
also appears to be well-tolerated. The dose is
related to body weight and presentation of sys-
tematic symptoms. Larger prospective controlled
studies with an extended follow-up are needed for
further confirmation.

Declarations

Ethics approval and consent to participate

The approval of this study was granted by the eth-
ics committee at Peking Union Medical College
Hospital (S-K1526). All procedures in this
research followed the ethical criteria of the
responsible committee on human experimenta-
tion (institutional and national), as well as the
Helsinki Declaration of 1975, as amended in
2000. Written informed consent was obtained
from each patient in the present study.

Consent for publication
Not applicable.

Author contributions

Chenyang Yu: Conceptualization; Data cura-
tion; Formal analysis; Investigation; Writing —
original draft.

Chao Wu: Data curation; Investigation;
Methodology; Writing — review & editing.

Yuyan Yang: Data curation; Visualization;

Writing — original draft.

Hongzhong Jin: Conceptualization; Supervision;
Writing — review & editing.

Acknowledgements

The authors gratefully acknowledge Jodi Smith,
PhD ELS, of Liwen Bianji (Edanz) (www.liwen-
bianji.cn), who edited the English text of a draft
of this work.

Funding

The authors disclosed receipt of the following
financial support for the research, authorship,
and/or publication of this article: This study was
funded by the National High Level Hospital
Clinical Research Funding (grant nos. 2022-
PUMCH-A-066 and 2022-PUMCH-B-092),
National Natural Science Foundation of China
(grant nos. 82073450 and 82103736), and
National Key R&D Program of China (grant no.
2022YFC3601800).

Competing interests

The authors declared no potential conflicts of
interest with respect to the research, authorship,
and/or publication of this article.

Availability of data and materials
The data of the present study are accessible upon
reasonable request to the corresponding author.

ORCID iD
Chenyang Yu
1304-7276

https://orcid.org/0000-0002-

References
1. Boyd AS and Menter A. Erythrodermic psoriasis.
Precipitating factors, course, and prognosis in 50
patients. ¥ Am Acad Dermatol 1989; 21: 985-991.

2. Rosenbach M, Hsu S, Korman NJ, er al.
Treatment of erythrodermic psoriasis: from
the medical board of the National Psoriasis
Foundation. ¥ Am Acad Dermatol 2010; 62:
655-662.

3. Orfanos CE, Zouboulis CC, Almond-Roesler
B, et al. Current use and future potential role
of retinoids in dermatology. Drugs 1997; 53:
358-388.

4. Khalil S, Bardawil T, Stephan C, er al. Retinoids:
a journey from the molecular structures
and mechanisms of action to clinical uses in
dermatology and adverse effects. ¥ Dermatolog
Trear 2017; 28: 684—696.

journals.sagepub.com/home/taj


https://journals.sagepub.com/home/taj
www.liwenbianji.cn
www.liwenbianji.cn
https://orcid.org/0000-0002-1304-7276
https://orcid.org/0000-0002-1304-7276

THERAPEUTIC ADVANCES in

Chronic Disease

Volume 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ahdout J, Mandel H and Chiu M. Erythroderma
in a patient taking acitretin for plaque psoriasis.
F Drugs Dermatol 2008; 7: 391-394.

Geiger JM and Czarnetzki BM. Acitretin (Ro
10-1670, etretin): overall evaluation of clinical
studies. Dermatologica 1988; 176: 182—190.

Polat M and Sereflican B. A case of elephantiasis
nostras verrucosa treated by acitretin. ¥ Drugs
Dermatol 20125 11: 402-405.

Castineiras I, Fernandez-Diaz L, Juarez Y, et al.
Sustained efficacy of ustekinumab in refractory
erythrodermic psoriasis after failure of antitumor
necrosis factor therapies. ¥ Dermatol 2012; 39:
730-731.

Ye F, Gui X, Wu C, et al. Severity evaluation and
prognostic factors in erythrodermic psoriasis. Eur
F Dermatol 2018; 28: 851-853.

Yan D, Afifi L, Jeon C, et al. A cross-sectional
study of the distribution of psoriasis subtypes in
different ethno-racial groups. Dermatol Online ¥
2018; 24: 13030qt5221q4k2.

Singh RK, Lee KM, Ucmak D, ez al.
Erythrodermic psoriasis: pathophysiology and
current treatment perspectives. Psoriasis 2016; 6:
93-104.

Stinco G and Errichetti E. Erythrodermic
psoriasis: current and future role of biologicals.
Biodrugs 20155 29: 91-101.

Zhang P, Chen HX, Duan YQ, et al. Analysis

of Th1/Th2 response pattern for erythrodermic
psoriasis. ¥ Huazhong Univ Sci Technolog Med Sci
2014; 34: 596-601.

Li LF, Sujan SA, Yang H, ez al. Serum
immunoglobulins in psoriatic erythroderma. Clin
Exp Dermatol 2005; 30: 125-127.

Deeva I, Mariani S, De Luca C, er al. Wide-
spectrum profile of inflammatory mediators in
the plasma and scales of patients with psoriatic
disease. Cyrokine 2010; 49: 163-170.

Moy AP, Murali M, Kroshinsky D, ez al.
Immunologic overlap of helper T-cell subtypes
17 and 22 in erythrodermic psoriasis and atopic
dermatitis. JAMA Dermatol 20155 151: 753-760.

Xing X, Liang Y, Sarkar MK, ez al. IL-17
responses are the dominant inflammatory signal
linking inverse, erythrodermic, and chronic
plaque psoriasis. ¥ Invest Dermatol 20165 136:
2498-2501.

Groves RW, Kapahi P, Barker JN, ez al.
Detection of circulating adhesion molecules in

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

erythrodermic skin disease. ¥ Am Acad Dermatol
1995; 32: 32-36.

Nast A, Smith C, Spuls PI, ez al. EuroGuiDerm
guideline on the systemic treatment of psoriasis
vulgaris — part 1: treatment and monitoring
recommendations. ¥ Eur Acad Dermatol Venereol
2020; 34: 2461-2498.

Charbit L, Mahé E, Phan A, et al. Systemic
treatments in childhood psoriasis: a French
multicentre study on 154 children. Br ¥ Dermatol
2016; 174: 1118-1121.

Management of erythrodermic psoriasis with low-
dose cyclosporin. Studio Italiano multicentrico
nella psoriasi (SIMPSO). Dermatology 1993;
187(Suppl. 1): 30-37.

Reynolds KA, Pithadia D], Lee EB, ez al. A
systematic review of treatment strategies for
erythrodermic psoriasis. ¥ Dermatolog Trear 2021;
32: 49-55.

Collins P and Rogers S. The efficacy of
methotrexate in psoriasis —a review of 40 cases.
Clin Exp Dermatol 1992; 17: 257-260.

Van Dooren-Greebe R]J, Kuijpers AL, Mulder J,
et al. Methotrexate revisited: effects of long-term
treatment in psoriasis. Br ¥ Dermatol 1994; 130:

204-210.

Shao S, Wang G, Maverakis E, er al. Targeted
treatment for erythrodermic psoriasis: rationale
and recent advances. Drugs 2020; 80: 525-534.

Carrasquillo OY, Pabén-Cartagena G, Falto-
Aizpurua LA, er al. Treatment of erythrodermic
psoriasis with biologics: a systematic review. ¥ Am
Acad Dermatol 2020; 83: 151-158.

Esposito M, Mazzotta A, De Felice C, et al.
Treatment of erythrodermic psoriasis with
etanercept. Br ¥ Dermatol 2006; 155: 156—159.

Poulalhon N, Begon E, Lebbé C, et al. A
follow-up study in 28 patients treated with
infliximab for severe recalcitrant psoriasis:
evidence for efficacy and high incidence of
biological autoimmunity. Br ¥ Dermatol 2007,
156: 329-336.

Damiani G, Pacifico A, Russo F, et al. Use

of secukinumab in a cohort of erythrodermic
psoriatic patients: a pilot study. ¥ Clin Med 2019;
8: 770.

Saeki H, Nakagawa H, Nakajo K, ez al. Efficacy
and safety of ixekizumab treatment for Japanese
patients with moderate to severe plaque psoriasis,
erythrodermic psoriasis and generalized pustular
psoriasis: results from a 52-week, open-label,

journals.sagepub.com/home/taj


https://journals.sagepub.com/home/taj

CYu, CWuetal.

31.

32.

33.

34.

35.

36.

37.

38.

phase 3 study (UNCOVER-]). ¥ Dermatrol 2017,
44: 355-362.

Pescitelli L, Dini V, Gisondi P, er al.
Erythrodermic psoriasis treated with
ustekinumab: an Italian multicenter retrospective
analysis. ¥ Dermatol Sci 2015; 78: 149-151.

Sano S, Kubo H, Morishima H, ez al.
Guselkumab, a human interleukin-23 monoclonal
antibody in Japanese patients with generalized
pustular psoriasis and erythrodermic psoriasis:
efficacy and safety analyses of a 52-week, phase 3,
multicenter, open-label study. ¥ Dermatol 2018;
45: 529-539.

Kim BS, Shin KS, Youn ]I, ez al. Treatment
of erythrodermic psoriasis with etretinate. Ann
Dermarol 1991; 3: 107-111.

Finzi AF, Ippolito F, Panconesi E,

et al. Cyclosporin therapy in psoriasis:
recommendations for treatment. Italian
Multicenter Study Group on cyclosporin in
psoriasis. Dermatology 1993; 187(Suppl. 1):
38-40.

Haustein UF and Rytter M. Methotrexate in
psoriasis: 26 years’ experience with low-dose
long-term treatment. ¥ Eur Acad Dermatol
Venereol 2000; 14: 382-388.

Torii H, Terui T, Matsukawa M, er al. Safety
profiles and efficacy of infliximab therapy in
Japanese patients with plaque psoriasis with or
without psoriatic arthritis, pustular psoriasis
or psoriatic erythroderma: results from the
prospective post-marketing surveillance.

F Dermatol 2016; 43: 767-778.

Viguier M, Pages C, Aubin F, er al. Efficacy and
safety of biologics in erythrodermic psoriasis: a
multicentre, retrospective study. Br ¥ Dermatol
2012; 167: 417-423.

Weng H-J, Wang T-S and Tsai T-F. Clinical
experience of secukinumab in the treatment

39.

40.

42.

43.

44.

45.

46.

47.

48.

of erythrodermic psoriasis: a case series. Br ¥
Dermatol 2018; 178: 1439-1440.

Yamasaki K, Nakagawa H, Kubo Y, ez al.
Efficacy and safety of brodalumab in patients
with generalized pustular psoriasis and psoriatic
erythroderma: results from a 52-week, open-label
study. Br ¥ Dermatol 2017; 176: 741-751.

Koo J. Systemic sequential therapy of psoriasis: a
new paradigm for improved therapeutic results. ¥
Am Acad Dermatol 1999; 41: S25-S28.

. Rosinska D, Wolska H, Jablonska S, er al.

Etretinate in severe psoriasis of children. Pediatr
Dermatol 1988; 5: 266-272.

Ortonne J, Chimenti S, Luger T, ez al. Scalp
psoriasis: European consensus on grading and
treatment algorithm. ¥ Eur Acad Dermatol Venereol
2009; 23: 1435-1444.

Nestle FO, Kaplan DH and Barker J. Psoriasis. N
Engl ¥ Med 2009; 361: 496-5009.

Rendon A and Schikel K. Psoriasis pathogenesis
and treatment. Int § Mol Sci 2019; 20: 1475.

Navarini AA, Burden AD, Capon F, ez al.
European consensus statement on phenotypes of
pustular psoriasis. ¥ Eur Acad Dermatol Venereol
2017;31: 1792—-1799.

Fraser A, Fearon U, Billinghurst RC, ez al.
Turnover of type II collagen and aggrecan in
cartilage matrix at the onset of inflammatory
arthritis in humans: relationship to mediators of
systemic and local inflammation. Arthritis Rheum
2003; 48: 3085-3095.

Ritchlin C, Haas-Smith SA, Hicks D, ez al.
Patterns of cytokine production in psoriatic
synovium. ¥ Rheumatol 1998; 25: 1544—-1552.

Veale D], Ritchlin C and FitzGerald O.
Immunopathology of psoriasis and psoriatic
arthritis. Ann Rheum Dis 2005; 64 (Suppl. 2):
1i26-1i29.

Visit Sage journals online
journals.sagepub.com/
home/taj

SSagejournals

journals.sagepub.com/home/taj


https://journals.sagepub.com/home/taj
https://journals.sagepub.com/home/taj
https://journals.sagepub.com/home/taj

