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Abstract: Erythrodermic psoriasis (EP) is an uncommon and severe form of psoriasis, which exhibits a Th1/Th17/TNF inflammatory 
pattern. Most patients with EP experience systemic symptoms that necessitate systemic treatments. These treatments include conventional 
systemic drugs (such as acitretin, cyclosporin A, and methotrexate), biologics (including IL-17, IL-12/23, and TNF-α inhibitors), and small 
molecule drugs (such as apremilast and JAK inhibitors). Evaluating the severity of EP is critical for determining appropriate treatment 
strategies. According to an innovative EP severity evaluation approach, patients exhibiting two or more clinical features—fever, exudation, 
or lymphadenopathy—are classified as having moderate-to-severe EP, while those with one or none of these symptoms are categorized as 
having mild EP. Mild EP can often be managed with monotherapy using acitretin, methotrexate, or biologics, such as IL-17 or IL-12/23 
inhibitors, excluding TNF-α inhibitors. For moderate-to-severe EP, cyclosporine A and biologics, particularly IL-17 or IL-12/23 inhibitors, 
are recommended. Combination therapies are considered when monotherapies prove ineffective. These may involve combining a biologic 
with a conventional systemic drug or using two to three conventional systemic drugs together to enhance efficacy. Supportive care plays 
a critical role in alleviating the discomfort associated with skin lesions and other complications. Additionally, treatments should be tailored 
to address specific comorbidities, often requiring multidisciplinary collaboration. In our comprehensive review, we summarized the current 
evidence on therapeutic options for EP, including details on dosages, treatment durations, efficacy, and adverse events. Additionally, we 
incorporated new evidence on the use of acitretin, biologics, and JAK inhibitors for EP. We also introduced, for the first time, a practical 
management algorithm based on severity evaluation to guide the appropriate treatment of EP.
Keywords: erythrodermic psoriasis, treatment, conventional systemic drugs, biologics, small molecule drugs

Introduction
Erythrodermic psoriasis (EP) is a severe variant of psoriasis, characterized by generalized erythema and scaling 
throughout the body. Previous studies suggested two clinical subtypes of EP: one was gradually developed from the 
primary plaque lesions of psoriasis vulgaris, and the patients had a relatively stable disease condition and less systemic 
symptoms (Figure 1A–D); the other was rapidly developed from previous normal skin or lesions of severe plaque 
psoriasis or generalized pustular psoriasis (GPP), and patients tended to have severe systemic symptoms or abnormal 
laboratory test results (Figure 2A–D).1,2 The definition of the diffuse erythema in EP differs among countries. Some 
dermatologists adopt a 75% or 80% percent of body surface area (BSA) of skin lesions in the diagnosis of EP, while the 
most commonly used criterium is 90% BSA.2,3 The prevalence of EP among psoriatic patients varies among different 
countries and racial groups, ranging from 1% to 6.1% worldwide.1,4 The difference in diagnostic criteria of BSA might 
influence the prevalence of EP among countries because patients with severe plaque psoriasis whose BSA >75% might 
be occasionally categorized as EP according to the aforementioned criterium.
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The development of EP can result from exacerbation of previous psoriatic lesions, but it can also grow spontaneously 
with certain triggering factors. Various triggering factors were suggested to induce EP development in previous studies, 
with the most reported being medications.1 Various systemic agents were reported to induce EP, including antihyperten
sive drugs (β-blockers, enalapril), biologics (tremelimumab, durvalumab, rituximab, adalimumab, and efalizumab), 
antibiotics (trimethoprim-sulfamethoxazole), antiviral drugs (sofosbuvir and daclatasvir), bupropion, COVID-19 vacci
nation, and iodine-containing radiographic contrast media.5–16 The exacerbation of plaque psoriasis to EP is sometimes 
observed during withdrawal of systemic treatments, such as systemic corticosteroids and immunosuppressants (eg, 
cyclosporin).17–19 Systemic infections, incluing β hemolytic streptococcus, COVID-19 virus, and HIV, can also induce 
the development of EP.20–22 Rarely, the abrupt appearance of EP might suggest an underlying malignancy, such as B-cell 
chronic lymphocytic leukemia.23 As an immune-mediated disease, previous studies had indicated that the interleukin 
(IL)-17 signaling pathway dominated in the inflammatory responses of EP, with an increase level of serum IgE, a Th2 
cell pattern, an increase in vascular formation, and an overexpression of intercellular adhesion molecules.24–27 Compared 
to psoriasis vulgaris, the vascular endothelial cells in EP patients upregulated gene expressions relative to angiogenesis, 
leukocyte adhesion and antigen presentation.28 A previous proteomics study also revealed that the serum of EP patients 
exhibited a Th1/Th17/TNF inflammatory pattern with mild Th2 upregulation, along with significant increases in 
epidermal-development markers. Among the cellular markers, the Th17 markers strongly associated with disease severity 
in EP.29 Several genes were also suggested to associate with EP pedigrees, such as HLA-Cw1, CARD14, and TNF-308 
G/A genotypes.30–32 Through metabolomics analysis, a lower serum level of L-tryptophan was observed in EP than 
psoriasis vulgaris, which was also negatively associated with the PASI scores. The amino acid and glycerophospholipid 

Figure 1 The clinical subtype of EP developed from previous lesions of plaque psoriasis. The photos were taken from 4 EP patients with previous plaque psoriasis and 
without systemic symptoms. (A) 41-year old male. (B) 55-year old male. (C) 53-year old male. (D) 38-year old male.

Figure 2 The clinical subtype of EP rapidly developed from previous normal skin or severe psoriasis lesions. The photos were taken from a 45-year old male patient with an 
11-year history of plaque psoriasis, which progressed to EP over 2 months. The patient experienced hyperthermia, lower extremity edema, exudation, electrolyte imbalance, 
and hypoalbuminemia. (A and B) Severe swelling of hands and left foot. (C and D) Diffuse erythema and scaling on the trunk and upper limbs.
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metabolism were also dysregulated in EP.33 However, the exact pathogenesis of EP, as well as its difference from 
psoriasis vulgaris, requires more elucidation, and the potential causes of two EP subtypes might differ.

Apart from the severe skin manifestations, the systemic involvement of EP are also evident. The laboratory 
examinations had showed a higher total white blood cell (WBC), neutrophil, and platelet counts, but lower hemoglobin 
levels in EP patients than healthy controls, which suggested a high systemic inflammatory state in EP patients.34 

Retrospective studies had reported various systemic comorbidities in EP patients, including hypertension, dyslipidemia, 
diabetes mellitus, thyroid dysfunction, and depression.35,36 More severe comorbidities, such as acute respiratory distress 
syndrome (ARDS), nephrotic syndrome, were also reported in individual cases.37,38 The severe skin manifestations and 
the involvement of multiple organs significantly increase the difficulty of EP treatment. Various complications have been 
reported during the treatment of EP, including infection, electrolyte imbalance, multiple organ failure, even death.39,40 

The severe complications further complicate the management of EP. Compared to patients with psoriasis vulgaris, 
patients with EP tend to have longer hospital length of stay and higher mortality.41,42 Therefore, the disease burden of EP 
is substantial, appealing for better management of EP. In 2010, the National Psoriasis Foundation had established 
a consensus for therapeutic options of EP.3 However, the consensus was based on few high-quality studies, and it also 
lacked the data of the newly emerging biologics and other targeted agents. This narrative review elaborates on the 
therapeutic options and adds the latest developed drugs for EP. We aimed to compare different therapies’ effectiveness 
and adverse events and propose our recommendations for EP treatment from evidence-based medicine and real-world 
clinical practices.

Evaluation of EP Severity
The severity of EP is usually assessed using BSA and the Psoriasis Area and Severity Index (PASI) that describe the 
overall condition of the skin lesions, especially in treatment-related individual cases or clinical trials.43,44 However, for 
patients with the more acute subtype of EP, it is insufficient to evaluate the disease severity based merely on their skin 
manifestations, because their systemic involvement might be more serious and even life-threatening. Therefore, the 
evaluation of systemic involvement of EP might assist in the stratification of EP. Ye et al analyzed the clinical 
characteristics of EP patients with different severity and proposed three characteristics associated with more severe 
diseases: fever (>37.3°C) at admission; swelling and exudation of at least 50% skin lesions, or lower extremity edema; 
superficial lymphadenopathy. Patients who have two or more of these characteristics are classified under moderate-to- 
severe EP. In comparison, patients who have one or none of these characteristics are classified under mild EP. Based on 
the criteria, patients with moderate-to-severe EP have a higher systemic inflammatory state and a higher risk of 
developing anemia, hypoalbuminemia, and hypocalcemia than patients with mild EP.45 However, the current use of 
this evaluation method of EP severity is limited. From our aspect, the combination of the PASI and systemic evaluation 
may provide a more accurate assessment of disease severity in each EP patient. In the future, new evaluating tools 
combining both methods may aid in the treatment selection and the customized patient care for EP patients.

Systemic Treatments
Conventional Systemic Treatments
Before the application of biologics and other targeted therapies, several conventional systemic agents have already been used 
in EP, including retinoids, immunosuppressants, and systemic corticosteroids. Nowadays, the retinoids and immunosuppres
sants are still commonly applied in EP treatment. Their efficacy and safety profiles are summarized in Table 1.

Retinoids
The retinoids are a group of molecules derived from vitamin A. Before taking effects in human bodies, these compounds 
are converted into the active metabolite all-trans-retinoic acid (ATRA). The ATRA binds to a retinoic acid receptor 
(RAR) in the cell nucleus, promoting heterodimerization of the RAR with a retinoid X receptor (RXR), resulting in 
initiation of transcription. ATRA can also directly regulate several signaling pathways by activating cellular kinases, 
including the p38-mitogen-activated protein kinase (p38MAPK), phosphatidylinositol-3-kinase (PI3K), and extracellular 
signal-regulated kinases 1/2 (ERK1/2). Therefore, the retinoids can regulate various physiological functions, including 
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Table 1 Current Reports on the Effectiveness and Safety Profile of Conventional Systemic Therapies

Publication 
information

Country Study type Subjects Treatment Treatment 
duration

Outcome Adverse events

Retinoids
Retinoic acid

Gunther 1973, 
article46

UK Controlled 
unilateral trial

25, including 2 
EP patients

12.5 or 16.0 mg 
once or twice daily

1 week No clinical improvement was 
reported after 3 months of 

observation

NA

Etretinate
Kim 1991, article47 Korea Open-label 

study

12 Initial dose of 

0.3–1.0 mg/kg/day, 

with adjustment 
based on response 

and AEs

2-11 months 83.3% of patients achieved complete 

remission, with an average disease- 

free period of 4.2 months. Remission 
of scale averaged after 19.9 days, while 

clearance of erythema averaged after 

4.3 months

Cheilitis, thinning of the skin, hair loss, 

pruritus, increase of triglyceride and 

cholesterol values

Rosinska 1988, 
article48

Poland Open-label 

study

10, including 5 

EP children

1 mg/kg per day, 

then tapered to 

0.2 mg/kg for 3–5 
days a week

3 weeks to 8 

months

2 children achieved complete 

remission, with a disease-free period 

of 12 and 13 months, respectively. 3 
children showed improvement and 

switched to PUVA therapy

Itching, cheilitis, skin fragility, hair loss, 

musculoskeletal pain, elevated serum 

transaminases level, focal 
osteoporosis

Acitretin
Charbit 2016, 
research letter49

France Multicenter 

retrospective 

study

154, including 

2 EP children

NA 3-72 months No good or partial efficacy was 

observed in 2 children after 3 months 

of treatment

Alopecia, headache, view disorder, 

digestive disorder

Yu 2023, original 
research50

China Retrospective 

study

81 0.3–0.8 mg/kg/day At least 3 

months

The proportions of good, partial, and 

moderate response were 0, 2.5%, and 

42.0% at week 1; 3.7%, 34.6%, and 
61.7% at week 2; 29.6%, 58.0%, and 

12.4% at week 4; and 85.2%, 13.6%, 

and 1.2% at week 12, respectively

55.6% of patients reported AEs, 

including dyslipidemia, xerosis, 

elevated liver enzymes, hair loss, 
anorexia

Immunosuppressants
Cyclosporin A
Studio Italiano 
Multicentrico nella 
Psoriasi 1993, 
article51

Italy Multicenter 

open-label 

study

33 Initial dose of 

5 mg/kg/day with 

individualized 
adjustment

6-12 months 67%of patients achieved complete 

remission after 9 month

48.4% of patients reported AEs, 

including gastrointestinal disturbances, 

neurological symptoms, arterial 
hypertension, cerebrovascular 

disorders, hypertrichosis, alopecia, 

arthralgia, myalgia, and gingival 
hyperplasia
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Charbit 2016, 
research letter49

France Multicenter 

retrospective 
study

154, including 

2 EP children

NA 3-20 months 1 child achieved PASI100 at week 12 Myalgia, digestive disorder, 

hypertrichosis

Methotrexate

Haustein 2000, 
original article52

Germany Retrospective 
study

157, including 
36 EP patients

Initial dose of 
15–25 mg/week 

with 

a maintenance 
dose of 7.5–15 mg/ 

week

5-698 weeks 28 patients showed a good response 
and 6 showed a moderate response 

within 3–5 months

61% of patients reported AEs, 
including abnormal liver function tests, 

gastrointestinal symptoms, 

hematopoietic suppression, subjective 
symptoms, renal involvement, hair 

loss, infections, UV toxicity, neoplasm, 

wound healing delay, and skin necrosis
Van Dooren-Greebe 
1994, article53

The 

Netherlands

Retrospective 

study

113, including 

10 EP patients

Initial dose of 

12.5–15 mg/week 

with 
a maintenance 

dose of less than 

15 mg/week

8 weeks to 20 

years

9 patients showed good efficacy 

without recurrence and 1 showed 

moderate efficacy with relapses after 
6 months

73.5% of patients reported AEs, 

including abnormal liver function tests, 

gastrointestinal symptoms, subjective 
symptoms, hematopoietic 

suppression, hair loss, infections, and 

neoplasm
Kumar 1994, article54 India Retrospective 

study

7, including 3 

EP children

Initial dose of 

0.2–0.4 mg/kg/ 

week with gradual 
tapering after 

complete 

remission

31.2–46.4 weeks Complete remission was reached in 

7–9 weeks. One child failed complete 

withdraw and 2 had relapses at week 
15

3 children reported nausea and 

vomiting

Abbreviations: NA, not available; AE, adverse events; PASI, Psoriasis Area and Severity Index.
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differentiation, apoptosis, and growth arrest.55,56 The retinoic acid was the first retinoid reported to treat a patient with EP 
in 1973. However, the systemic retinoic acid was applied only for 1 week, and no clinical response was observed after 3 
months of observation.46 In comparison, the other retinoid agents, etretinate and its metabolite acitretin, have shown 
a high efficacy in EP, with no severe adverse events in the follow-up to 10 years.57 Case series have reported the use of 
etretinate in both adult and pediatric EP patients. With the initial dose of 20–60 mg/day, patients had a satisfactory 
response to etretinate treatment, and the average time to scale and remission was 19.9 (15–28) days and 4.3 (2–11) 
months, respectively.47,48 In a recent retrospective study involving 81 EP patients, the dose of 20–60 mg/day of acitretin, 
the majority of participants achieved a good or partial clinical response after treatment.50 However, acitretin seemed less 
effective in pediatric patients.49 The most common adverse events of retinoids were dyslipidemia, xerosis, and elevated 
liver enzymes. In addition, the potential teratogenic effect of retinoids must be addressed.50 Due to its relative short half- 
life of 2 days, acitretin is currently the most commonly applied retinoid, as well as the first-line treatment for EP.3,58

Immunosuppressants
As an immune-mediated disease, EP is associated with an abnormal T-cell pattern, leading to the up-regulation of many 
inflammatory cytokines, with the domination of the Th1 cytokines and IL-17 signaling pathway, as well as a slight shift 
toward Th2 inflammatory response.25,26 Therefore, the inhibition of the immune system is a therapeutic target for EP. The 
immunosuppressants like cyclosporin A (CSA), methotrexate (MTX), and mycophenolate mofetil (MMF) are candidates 
for EP treatment (Table 1).

CSA is a member of the calcineurin inhibitor family. The inhibition of calcineurin results in a decrease of 
inflammatory cytokines as well as T cells. Considering its immune-modulatory effects, CSA was first approved to treat 
psoriasis in 1997.59 Studies have shown a good response to CSA in severe EP patients, including one pediatric patient. 
Using the maximum initial dose of 5 mg/kg/day and individualized tapering strategy, 67% of EP patients achieved 
complete remission after a 9-month follow-up.49,51 The adverse events of CSA included gastrointestinal disturbances, 
hypertension, and neurological symptoms, and most of them were reversible after dose adjustment.51 However, the 
nephrotoxicity of CSA must be noted and monitored during treatment, as it can lead to acute kidney injury.60

MTX is a folate analog that inhibits dihydrofolate reductase and subsequently inhibits the proliferation of immune 
cells by promoting the release of adenosine and suppressing transmethylation reactions.61 Three retrospective studies 
evaluated the application of MTX in a total of 49 EP patients, including 3 pediatric patients. With the initial dose of 
12.5–25 mg/week (or 0.2–0.4 mg/kg in children), 40 patients showed good efficacy, and the long-term use of MTX was 
tolerable.52–54 The most reported adverse events of MTX treatment included abnormal liver function, gastrointestinal 
symptoms, a hematopoietic suppression. However, with careful evaluation and regular monitoring, the long-term 
application of low-dose MTX was generally considered an effective and safe therapeutic option.52 MMF was reported 
only in individual cases before the 2000s, and its efficacy and safety data in EP need more investigation.62,63

Systemic Glucocorticoids (GCs)
GCs are mainly involved in the metabolism of carbohydrate, fat and protein. Through interacting with the cytosolic GC 
receptor, GCs alter gene transcription, increasing the transcription of anti-inflammatory genes but reducing the transcription of 
inflammatory genes. Therefore, GCs have anti-inflammatory and immunosuppressive effects when applied systemically or 
topically.64 Systemic corticosteroids were prescribed to EP patients in the 1950s, when Pascher et al reported the efficacy of 
prednisone in 2 case of childhood EP. According to the patients’ conditions, the doses were adjusted to 25–100mg per day, and 
a “breakthrough” effect was observed after 2–4 weeks of treatment. However, both patients soon suffered exacerbation of skin 
manifestations during dose reduction.65 A 10-year retrospective study in the 1980s suggested that systemic GCs are possibly 
a precipitating factor of EP, especially after the abrupt discontinuation of the therapy.17,66 Previous studies also found an 
association between systemic GC exposure and an increased risk of psoriasis flare or psoriatic arthritis.67 Therefore, systemic 
GCs are no longer recommended for EP treatment. However, some patients with severe EP are refractory to other drugs, which 
requires short-term application of systemic GCs. Therefore, it is important to emphasize the risk of systemic GCs in EP, and 
their adverse events should be monitored during application. Long-term use of systemic GCs should be avoided. Once the 
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disease is controlled, the dose of systemic GCs should be gradually reduced, with careful monitoring of the patient. Relapses 
of EP and the development of GPP should be closely observed.

Biologics
The approval of biologics has greatly changed the treatment pattern and treatment outcomes of psoriasis. However, the 
evidence of biologics in EP is limited. A multicenter retrospective study in Japan reported the application of different 
types of biologics in 28 patients with 42 EP flares, indicating a good short-term efficacy but an unsatisfying long-term 
efficacy.68 The biologics used in EP treatment includes IL-17 inhibitors, TNF-α inhibitors, and IL-12/23 inhibitors. Their 
efficacy and safety profiles are summarized in Table 2.

IL-17 Inhibitors
The IL-17 inhibitors are the most reported biologics in EP. Considering their different pharmacological mechanisms, 
there are four IL-17 inhibitors reported in EP treatment: secukinumab, ixekizumab, brodalumab, and bimekizumab.

Both secukinumab and ixekizumab have affinity for IL-17A, the dominant cytokine in EP development.70 A case series of 
10 EP patients reported the use of 150 or 300 mg secukinumab after the treatment failure of systemic agents or other biologics. 
Secukinumab was injected subcutaneously once a week at a 5-week initiation and then every 4 weeks. A suboptimal 
effectiveness was observed, with 7 patients achieving PASI75 at week 12.69 Two studies reported the use of long-term and 
short-term efficacy of ixekizumab in 8 and 5 EP patients, respectively. Ixekizumab was administered subcutaneously at the 
dose of 160 mg at baseline, then 80 mg every other week for 12 weeks, followed by 80 mg monthly. Patients achieved 
significant remission in disease severity up to week 52, with improvements in different evaluation scales.71,72 Compared to 
patients with plaque psoriasis, the adverse events (AEs) of ixekizumab were more common in patients with EP, with infections 
being the most common AEs.71,72,92 A retrospective study compared the treatment pattern of secukinumab and ixekizumab in 
EP patients, suggesting that secukinumab had a faster PASI reduction as well as a higher drug survival rate.70

Brodalumab and bimekizumab act differently from secukinumab and ixekizumab. Brodalumab blocks both the IL- 
17A and the IL-17 receptor, while bimekizumab inhibits both IL-17A and IL-17F.44,74 Only individual cases reported the 
effectiveness of brodalumab and bimekizumab. The labeled dosage of brodalumab was 210 mg at week 0, 1, 2, and then 
every 2 weeks. Reports on the efficacy of brodalumab in EP seemed controversial.73,74 In comparison, bimekizumab has 
shown a fast efficacy in two EP patients.44,75

TNF-α Inhibitors
Five TNF-α inhibitors were used to treat EP in previous studies: infliximab, adalimumab, golimumab, certolizumab pegol 
(CZP), and etanercept (Table 2). Most TNF-α inhibitors specifically bind to TNF-α molecules and block their interaction 
with the receptors, therefore neutralize the inflammatory cytokines. These TNF-α inhibitors include infliximab, adali
mumab, golimumab, and CZP.93–96 In comparison, etanercept can link to the TNF-α receptor through its p75 Fc region, 
therefore competitively inhibits TNF-α.82 Distinct from other TNF-α inhibitors, CZP is unable to bind to fetal Fc 
receptor, which prevents CZP from placental transfer from mother to fetus.97

Infliximab was the first as well as the most reported TNF-α inhibitor in EP treatment.98 Two case series reported the 
use of infliximab in a total of 10 patients with EP. Infliximab was administered intravenously at a dose of 5 mg/kg at 
week 0, 2, and 6. All patients achieved PASI75 after 3 doses of infliximab.76,77 The long-term effectiveness of infliximab 
for 11 years was also observed in one patient.78 However, a new increase in ANA and anti-dsDNA-ab IgM was observed 
in EP patients treated by infliximab, implying that infliximab might induce autoimmunity.99 The efficacy of adalimumab 
was reported in 7 EP patients. After 12 weeks of adalimumab therapy, 67% of patients achieved PASI75. Notably, the 
severe adverse event of T-cell lymphoma was recognized in one patient during the follow-up period.68 Three EP patients 
received 50 mg golimumab monthly, and they all reached PASI75 at week 12. The efficacy of golimumab lasted at least 
11 months with the AE of pruritus and burning sensations in one patient.79,80 Both treatment of CZP 400 mg and CZP 
200 mg every two weeks showed satisfactory efficacy in 15 EP patients, with 9 patients reaching PASI90 at both week 16 
and week 52. However, the severe AE of erythema multiforme was reported in one patient with generalized pustular 
psoriasis who received 400 mg CZP treatment.81 Etanercept was given 25 mg subcutaneously twice a week in 10 EP 
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Table 2 Current Case Series or Clinical Trials on the Effectiveness and Safety Profile of Biologics and Small Molecule Drugs

Publication 
Information

Country Study Type Subjects Treatment Treatment 
duration

Outcome Adverse events

IL-17 inhibitors
Secukinumab

Weng 2019, 
research letter69

Taiwan, 
China

Case series 10 150 or 300 mg at week 
0, 1, 2, 3, 4 and then 

every 4 weeks

24 weeks 7, 4, and 2 patients achieved PASI75, PASI90, and 
PASI100 at week 16, respectively. 2 patients had 

relapses at week 24

NA

Avallone 2022, 
letters to the 
editor70

Italy Retrospective 12 300 mg at week 0, 1, 2, 
3, 4 and then every 

4 weeks

48 weeks 66% of patients achieved PASI50 at week 4. 82% and 
54% achieved PASI90 and PASI100 at week 48, 

respectively

None

Ixekizumab
Saeki 2017, 
original article71

Japan Open-label, 

Phase III study

8 160 mg at week 0, 

80 mg every 2 weeks at 

week 2–12, 80 mg 
every 4 weeks 

thereafter

52 weeks 6 patients achieved PASI90 at week 52. Improvements 

in PASI scores peaked approximately at week 12 and 

maintained till week 52

7 patients reported AEs, 

including infections, 

hypersensitivity, and liver 
injury

Morita 2022, 
original 
research72

Japan Open-label 
study

5 160 mg at week 0, 
80 mg every 2 weeks at 

week 2-20

20 weeks All patients achieved GIS 1 or 2 at week 12. The 
effectiveness remained stable at week 20

Infections, acne, seizure, 
pyrexia

Avallone 2022, 
letters to the 
editor70

Italy Retrospective 3 160 mg at week 0, 
80 mg every 2 weeks at 

week 2–12, 80 mg 

every 4 weeks 
thereafter

48 weeks None achieved PASI50 through the treatment period Injection site reaction

Brodalumab

Megna 2020, 
short paper73

Italy Case series 2 210 mg at Week 0.1, 2, 
then every 2 weeks

3 months 2 patients achieved PASI75 and PASI90 at week 3, 
PASI90 and PASI 100 at week 12, respectively

None

Bernardini 2020, 
letter74

Italy Case report 1 NA 16 weeks PASI50 was reached at week 4. The efficacy maintained 

till week 16

None

Bimekizumab

Megna 2023, 
letters to the 
editor44

Italy Case report 1 320 mg every 4 weeks 12 weeks PASI100 was reached at week 4 and maintained till 
week 12

None

Valenti 2022, 
letter75

Italy Case report 1 320 mg every 4 weeks 16 weeks PASI90 was reached at week 4 and maintained till week 
12. DLQI score decreased from 30 to 1 at week 12

None

TNF-α inhibitors
Infliximab
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Takahashi 2007, 
correspondence76

Brazil Case series 7 5 mg/kg at week 0, 2, 

and 6

6 weeks All patients achieved PASI90 after 3rd infusion None

Yip 2008, case 
series77

Australia Case series 3 5 mg/kg at week 0, 2, 
and 6

6 weeks All patients achieved PASI50 at week 2 and PASI75 at 
week 10

NA

Tridico 2017, 
letters78

Brazil Case report 1 5 mg/kg at week 0, 2, 

and 6, then every 
8 weeks

11 years Lesions improved significantly after two infusions. 

PASI100 was maintained since the seventh year

None

Adalimumab

Viguier 2012, 
therapeutics68

France Multicenter 
retrospective 

study

7 40 mg every 2 weeks 12-48 weeks 67% of patients achieved PASI75 at week 12, 60% 
maintained PASI at week 24

1 lymphoma

Golimumab
Lee 2015, case 
report79

Korea Case report 1 50 mg every 4 weeks 11 months PASI50 was achieved at week 12. A reduced PASI score 

maintained till month 11

NA

Kudsi 2022, case 
series80

Syria Case series 2 50 mg every 4 weeks 8-10 months Both patients achieved PASI50 at week 4 and PASI75 at 

week 12. A reduced PASI score maintained till 

treatment discontinuation

NA

Certolizumab pegol

Okubo 2022, 
original 
research81

Japan Multicenter 

open-label 
study

22, including 

15 EP patients

200 mg or 400 mg 

every 2 weeks

16 weeks 9 patients achieved PASI90 at both week 16 and week 

52

7 nasopharyngitis, 3 cough, 

1 psoriasis

Etanercept

Esposito 2006, 
therapeutics82

Italy Open-label 
study

10 25 mg twice weekly 24 weeks Mean PASI score achieved a 87% improvement. 5 and 
10 patients achieved PASI75 at week 12 and week 24

1 urinary tract infection, 1 
pruritus

IL-12/23 
inhibitors
Ustekinumab

Pescitelli 2015, 
letter to the 
editor83

Italy Multicenter 

retrospective 
study

22 45 mg or 90 mg at 

week 0 and 4, then 
every 12 weeks

24- 

120 weeks

86.3% of patients achieved PASI75 and 68.2% achieved 

PASI90 at week 28

NA

Wang 2011, 
letters to the 
editor84

Taiwan, 

China

Case series 8 45 mg or 90 mg at 

week 0 and 4, then 
every 12 weeks

4-32 weeks 62.5%, 50%, and 12.5% of patients achieved PASI50, 

PASI75, and PASI90 at week 12. 75%, 50%, and 37.5% 
of patients achieved PASI50, PASI75, and PASI90 at 

week 28

NA

Guselkumab

(Continued)
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Table 2 (Continued). 

Publication 
Information

Country Study Type Subjects Treatment Treatment 
duration

Outcome Adverse events

Sano 2018, 
original article85

Japan Open-label 

study

21, including 

11 EP patients

50 or 100 mg at week 

0 and 4, then every 
8 weeks

52 weeks 90.9% of patients achieved treatment success at week 

16, and the therapeutic effect continued in 52 weeks of 
follow-up

9 treatment-emergent 

infections, 4 
nasopharyngitis, 1 

gastroenteritis, 1 nausea, 1 

arthralgia, 1 rib fracture
Chiang 2021, 
case series86

Taiwan, 

China

Case series 13 100 at week 0 and 4, 

then every 8 weeks

At least 

28 weeks

8 patients achieved PASI50 at week 12. 6 patients 

achieved PASI75 at week 28

None

Risankizumab
Yamanaka 2023, 
original article43

Japan Multicenter 

open-label 

study

17, including 9 

EP patients

75 or 150 mg at week 

0 and 4, then every 

12 weeks

160 weeks 100% patients receiving 150 mg risankizumab reached 

PASI90 at week 16. 60% patients receiving 75 mg 

risankizumab achieved PASI90 at week 16. The efficacy 
lasted during 160 weeks of follow-up.

1 drug-induced liver injury

Tildrakizumab

Megna 2021, 
letter87

Italy Case report 1 100 mg at week 0 and 
4, then every 12 weeks

At least 
16 weeks

PASI75 and PASI100 were achieved at week 4 and 
week 16

NA

Trevisan 2022, 
case report88

Italy Case report 1 100 mg at week 0 and 

4, then every 12 weeks

At least 

16 weeks

PASI75 and PASI100 were achieved at week 8 and 

week 16

NA

PDE4 inhibitors
Apremilast

Mugheddu 2020, 
letters to the 
editor89

Italy Case report 1 30 mg twice daily At least 1 
month

Apremilast treatment allowed the minimal dose of 
prednisone of 12.5 mg daily

None

Gioe 2021, 
letter90

USA Case series 2 NA NA Both patients showed a significant decrease in BSA, 
from 95% and 65% to 15% and 3%

NA

JAK inhibitors
Deucravacitinib
Saeki 2023, 
guidelines91

Japan Single-group 

Phase 3 

clinical trial

74, including 8 

EP patients

6 mg once daily 16 weeks 6 patients achieved remission or improvement 

evaluated by the GIS

Stomatitis, epipharyngitis, 

acne

Abbreviations: PASI, Psoriasis Area and Severity Index; NA, not available; AE, adverse event; GIS, global improvement score.
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patients. After 24 weeks, the mean PASI decreased from 39.1 to 5.1, with AEs of urinary tract infection and intense 
itching.82 Notably, previous studies suggested that TNF-α inhibitors might also induce paradoxical erythrodermic or 
pustular psoriasis during the treatment of psoriasis or other immune-mediated systemic diseases.77,100

IL-12/23 Inhibitors and IL-23 Inhibitors
Four IL-12/23 inhibitors or IL-23 inhibitors were applied in the treatment of EP: ustekinumab, guselkumab, risankizu
mab, and tildrakizumab (Table 2).

Ustekinumab is a human monoclonal antibody that inhibits the interaction of both IL-12 and IL-23 with their 
receptors. Two studies showed different efficacy of 45 and 90 mg ustekinumab among racial groups. In 22 Italian EP 
patients, 86.3% of patients reaching PASI75 and 68.2% reaching PASI90 at week 28. However, only 50% and 37.5% of 8 
Asian patients achieved PASI75 and PASI90 at week 28.83,84 The difference in efficacy perhaps lay in different numbers 
of treatments or different responses among racial groups. Notably, ustekinumab may benefit refractory EP patients 
carrying certain gene mutations, such as CARD14.31

Guselkumab is a human monoclonal antibody that specifically inhibits the activity of IL-23. It was given 50 or 100 mg 
subcutaneously at week 0, 4, and then every 8 weeks. In two studies involving 24 EP patients receiving guselkumab, 
treatment success was achieved by most patients at week 16, and 46.2% patients reached PASI75 at week 28. The most 
common AE was infection.85,86

Risankizumab and tildrakizumab are IL-23 inhibitors which bind to the p19 subunit of IL-23 and blocks its 
activity.101,102 In a recent study involving 9 Japanese EP patients, risankizumab was given 75 or 150 mg at week 0, 4, 
and then every 12 weeks until week 160. All four patients who received 150 mg risankizumab and 60% (3/5) of the 
patients who received 75 mg reached PASI90 at week 16, and the efficacy continued through week 160. Notably, the 
approval dosage of risankizumab in Japan is 150 mg. One AE of drug-induced liver injury was reported in the 150 mg 
treatment group.43 The labeled dose of tildrakizumab is 100 mg at week 0, 4, and then every 12 weeks. Two Italian EP 
patients who received 100 mg tildrakizumab achieved PASI100 after 16 weeks, with substantial improvement in pruritus 
and fatigue.87,88 But the AE of tildrakizumab was unavailable from both cases.

Anti-Th2 Treatments
Previous studies suggested that EP patients present a Th1/Th17/TNF inflammatory pattern, but mild Th2 upregulation 
was also observed in EP.26,29 Therefore, anti-Th2 treatments may benefit EP patients. We conducted a literature search of 
anti-Th2 agents, including dupilumab, in EP treatments. However, no report was found till now.

Small Molecule Drugs
Apremilast
Apremilast is an inhibitor of the phosphodiesterase 4 (PDE4) that has been approved for plaque psoriasis and psoriatic 
arthritis by the U.S. Food and Drug Administration (FDA). With its immunoregulation ability and anti-inflammatory 
effects, apremilast was also a promising therapeutic option in other subtypes of psoriasis, such as GPP and palmoplantar 
pustulosis (PPP).103–105 Apremilast given at the dose of 30 mg orally had successfully controlled the erythema and scaling 
in a 45-year-old Italian EP patient with comorbid oligodendroglioma, allowing the minimal dose of prednisone of 12.5 mg 
daily. The apremilast therapy continued when the patient suffered from COVID-19, suggesting a good safety profile of 
apremilast.89 Another 2 American EP patients with multiple comorbidities received apremilast therapy. After one month of 
treatment, both patients reported a significant decrease in BSA, from 95% and 65% to 15% and 3%, respectively.90 

Therefore, apremilast shows promising efficacy and safety in EP patients, especially those with multiple comorbidities or 
contradictions for other therapy. However, larger-scale cohorts are needed to prove the efficacy of apremilast in EP.

Janus Kinase (JAK) Inhibitors
JAK inhibitors target specific subtypes of Janus kinases (JAK1, JAK2, JAK3 and TYK2), thus regulate a wide range of 
cytokines.91 Therefore, JAK inhibitors may be an ideal therapeutic option for various immune-mediated diseases, 
including EP. A single-group phase 3 clinical trial investigated the efficacy of the TYK2 inhibitor deucravacitinib in 
plaque psoriasis, pustular psoriasis, and EP. Patients received 6 mg deucravacitinib daily until week 52. At week 16, 75% 
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(6/8) of EP patients achieved remission or improvement evaluated by the GIS. The adverse events were reported in 
25.7% (19/74) of all participants, and acne was reported in one EP patient. Actually, the Japanese guidance for JAK 
inhibitors has listed refractory EP as an indication for deucravacitinib.91 However, more substantial evidence in other 
populations is needed to evaluate the efficacy and safety of JAK inhibitors. Other JAK inhibitors, including tofacitinib, 
upadacitinib, and abrocitinib, require further investigation to determine their efficacy in EP.

Other Systemic Treatments
In 1988, Venier et al reported the use of somatostatin infusion in 20 patients with severe forms of psoriasis, including EP 
and sub-erythrodermic psoriasis. Somatostatin was administered by 96 hours of continuous intravenous infusion at 
a speed of 250 mg/h. The erythrodermic lesions had a nearly complete remission at 2–3 weeks after treatment, and 13 
patients had no relapse in 4 years of follow-up. Seven patients who had an EP relapse received another somatostatin 
therapy with satisfying skin remission.106

A prospective study explored the efficacy of hydroxyurea in 34 patients with chronic plaque psoriasis, EP, or GPP. 
Hydroxyurea was administered orally at a dose of 1 g or 1.5 g daily. The mean PASI score was reduced by 76% in all 
patients at 10–12 weeks. The efficacy duration lasted from 6 months to 1 year, and 5 patients suffered a disease relapse. 
In addition, leukopenia was observed in 3 patients, resulting in termination of hydroxyurea therapy.107

In a case report, a 38-year-old female EP patient with an initial PASI score of 48, who refused to take any 
immunosuppressants, was prescribed low-dose naltrexone (LDN) of 4.5 mg every night. A remarkable clinical improve
ment was observed after 10 days of LDN therapy, and the patient reached complete remission after 3 months of treatment 
without adverse events.108

A prospective, double-blind, placebo-controlled clinical study investigated the effects of supplementation with 
antioxidants in EP and psoriatic arthritis. Patients who received intravenous prednisolone with the antioxidants coenzyme 
Q10, vitamin E, and selenium showed a better and faster improvement in disease severity, as well as a faster normal
ization of the oxidative stress markers, compared to patients who received prednisolone alone.109

Furthermore, a 50-year-old EP patient with comorbid HIV and HCV infection, who were unresponsive to different 
antipsoriatic drugs like acitretin, cyclosporin, and systemic GCs, showed a dramatic improvement in EP after the 
beginning of antiviral therapy, even without other antipsoriatic agents.110 The case highlighted the potential of managing 
comorbidities in EP treatment.

Topical Treatments
Emollients, moisturizers, topical vitamin D derivatives, topical GCs are widely used in the treatment of psoriasis. 
Emollients and moisturizers are products that limit the skin water evaporation and aid in skin rehydration.111 Their effect 
takes gently, seldom inducing skin irritation. These products are applied in general management of psoriasis vulgaris as 
well as GPP.112 Although there is no report on application of emollients and moisturizers in EP, it is possible that patients 
may receive these products to relieve the skin symptoms.

In a single-center double-blind clinical trial, patients with EP or plaque psoriasis involving >10% BSA were recruited. 
They received either 1.5 μg calcitriol with 0.1 g Vaseline or 0.1 g of Vaseline alone every night. After 2.4±0.1 months, 
the global severity score of patients treated by calcitriol decreased by 60.8±3.0%, with clinical improvements in 
erythema, plaque thickness and scaling. In comparison, patients treated by emollients (Vaseline) alone showed 
a decrease of 4.7±1.0% in global severity score. After 12 months of treatment, patients receiving calcitriol reported 
the decrease of erythema, plaque thickness, and scaling by 94.4±4.9%, 86.2±5.5%, and 75.0±4.1%, respectively. In 
comparison, patients receiving Vaseline alone had the improvements of 1.6±1.0%, 3.9±2.7%, 7.1±3.3% in erythema, 
plaque thickness, and scaling, respectively. No adverse event was reported during calcitriol treatment. However, the 
specific data of calcitriol on EP were not available.113 Notably, calcitriol monotherapy may induce skin irritation and EP 
deterioration. Thus, topical use or dilution before calcitriol application is recommended.

Although a series of clinical trials have investigated the efficacy and safety profile of topical GCs in severe plaque 
psoriasis, the data of these agents on EP are currently limited.114–116 Interestingly, two patients who received super potent 
topical corticosteroids under total body occlusion had a rapid clinical response, with significant improvements of 
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erythema and scaling after 3–4 days of treatment.117 The side-effects of corticosteroids must be addressed during 
application, as iatrogenic Cushing’s syndrome has been reported in an EP patient self-treated by topical 
corticosteroid.118 Furthermore, large amounts of topical GCs may also induce EP flares. Therefore, patients are suggested 
to avoid large areas of topical GC use to reduce the recurrence of EP.

Topical aryl hydrocarbon receptor (AHR) is a newly recognized target for immune regulation, which participates in 
autoimmunity, cancer, and infection.119 Topical tapinarof is the first AHR agonist approved in plaque psoriasis. However, 
evidence on the use of tapinarof in EP is still lacking.

Phototherapy
Phototherapy is an effective therapeutic option for plaque psoriasis. Both psoralen plus ultraviolet light A (PUVA) and 
ultraviolet B (UVB) were reported in EP management. A multicenter clinical trial investigated the efficacy and safety 
profile of PUVA in different types of psoriasis, including 30 patients with EP. Compared with guttate and plaque 
psoriasis, EP needed a higher energy and more treatment counts to clear the skin lesions. Patients required an average of 
16.4 weeks to achieve remission under the treatment of a mean total 368 J/cm2. The drop-out proportion was 29%, higher 
than the other two types of psoriasis. In addition, severe complications of cardiovascular disease and EP flares were 
observed during the PUVA treatment period.120 Another study concluded that only patients with plaque psoriasis reported 
clinical improvements after PUVA therapy. Instead, patients with other types of psoriasis showed worsening skin 
conditions after PUVA application, including 2 patients with EP.121 Therefore, it seemed that PUVA was not suitable 
for the management of EP.

Recently, Myers et al explored the value of the old-school Goeckerman therapy (UVB and crude coal tar) in the 
treatment of EP. A 46-year-old male with refractory EP was applied the Goeckerman regimen for 6 hours, 5 days a week. 
After application, he received a gradual increasing energy from 30 mJ of NB-UVB, as well as 2–10% crude coal tar. 
After 12 weeks of the Goeckerman therapy, a significant improvement was observed. The authors also emphasized the 
importance of a cool-down period using topical corticosteroids to reduce the skin inflammation prior to the initiation of 
phototherapy.122 After this case, the cool-down period perhaps will widen the application of phototherapy in EP.

Combination Therapy
The combination of different therapeutic options points to a new way to treat EP, especially when monotherapy loses 
effectiveness. As reported by individual cases and case series, different conventional systemic drugs are combined with 
biologics, other systemic agents, or topical agents.

Acitretin and secukinumab have been combined to treat 3 Turkish patients with severe psoriasis, including one with 
EP. The patient was first treated by 300 mg secukinumab every 4 weeks, which led to the achievement of PASI50 after 
16 weeks. However, residual plaques remained uncleared even when secukinumab was increased to 300 mg every 
2 weeks. Thus, acitretin with a dose of 0.1 mg/kg every two days was added, which resulted in almost complete skin 
clearance after another 6 weeks. No relapse of disease nor adverse event was observed during 1 year of follow-up.123

A case series presented the application of CSA combined with etretinate in 3 EP patients. All patients were 
unresponsive to monotherapy of CSA or etretinate. However, the combination of CSA and etretinate at an initial dose 
of 3.5 mg/kg and 0.5–0.6 mg/kg daily, respectively, has enabled the patients to reach a complete remission in 11–18 days. 
The doses of CSA and etretinate were then tapered and finally suspended. The patients reported no adverse events.124 In 
comparison, the clinical response to the combination of CSA and acitretin in 3 EP patients was unsatisfactory. All 
patients stopped treatment due to adverse events, including xerosis, elevated blood pressure, and increased serum 
creatinine. Interestingly, in one patient, the therapy was adjusted to the combination of CSA and topical calcipotriol, 
which resulted in significant clinical improvements after 6 weeks.125 The combination of CSA and calcipotriol has also 
successfully improved the skin condition of a 83-year-old male EP patient. However, CSA was discontinued due to the 
suspected adverse events of tremor and increased serum creatinine. Then, a low dose UVB was applied combined with 
calcipotriol, which also induced a satisfactory remission without side effects after 6 months of follow-up.126

Four patients with recalcitrant EP and comorbid psoriatic arthritis who had failed previous systemic treatment 
received the combination therapy of infliximab and MTX. In a dose of MTX 5–7.5 mg/week and infliximab 
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2.7–4.4 mg/kg every 6–8 weeks, significant clinical improvements were observed after 2–3 infusions of infliximab. The 
efficacy of this combination therapy maintained from 9 months to 5 years, respectively. During the maintenance 
treatment period, one case of severe skin bacterial infection was reported.127 MTX was also combined with adalimumab 
in a 36-year-old female EP patient, but no clinical response was seen after 4 weeks of treatment. Therefore, the efficacy 
of combination therapy seemed limited when systemic agent was started after the biologic failed.128

Management of Systemic Complications and Comorbidities of EP
Severe skin lesions associated with EP can lead to various systemic symptoms, including fever, skin exudation, lower 
extremity edema, and lymphadenopathy. These symptoms may progress to serious systemic complications, such as 
infections, electrolyte imbalances, anemia, and multiple organ failure—including renal impairment and heart failure— 
which pose a life-threatening risk to patients.39,40 Therefore, supportive medical care is indispensable. Patients without 
systemic involvement can be treated and regularly followed in the outpatient department. However, patients with 
systemic involvement may require hospitalization for general management including temperature regulation, fluid 
control, treatment of electrolyte imbalances, nutritional supports, and management of secondary infections.3 For skin 
lesions, emollients and cooling wet dressings may help relieve the uncomfortable feelings. For various comorbidities, 
patients may require multi-disciplinary treatment (MDT) so that they can receive specific treatments according to their 
comorbidities (Figure 3).

Recommendations for Therapeutic Options of EP
Several previous studies have examined the therapeutic options for EP and evaluated the quality of evidence. 
Unfortunately, the quality of evidence was unsatisfactory.3,129,130 These studies recommended the management of EP 
be based on the disease severity, the comorbidities, or the disease phases.3,129,130 However, the definition of disease 
severity was not clearly elucidated in these studies, limiting the popularization of the recommendations.

Figure 3 Recommendations for the management of EP. 
Abbreviations: MDT, multi-disciplinary treatment.
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Based on the currently available evidence of this review, we suggest the application of different therapeutic options by 
disease severity (Figure 3). Moderate-to-severe EP patients fulfill two or three of the criteria: fever (>37.3°C) at admission; 
swelling and exudation of at least 50% skin lesions, or lower extremity edema; superficial lymphadenopathy.45 For conven
tional systemic drugs, acitretin and methotrexate are recommended for patients with mild EP, while cyclosporin A is 
recommended for moderate-to-severe EP patients.50–52 If available, biologics, particularly IL-17 and IL-12/23 inhibitors, 
are recommended for EP patients of any severity.69,83,86 Combination therapies should be considered for patients with 
refractory EP.127 Besides, topical treatments may help reduce localized symptoms.113,117 However, it is important to note 
that skin irritation can occur after applying topical vitamin D derivatives, and sudden withdrawal of topical GCs may induce 
EP flares. Therefore, the application of these agents should be avoided over large areas. Generally, systemic GC and 
phototherapy are not recommended for EP management.17,120

Treatment-associated complications are adverse events or side effects of long-term treatment of EP. Different 
therapies entail diverse complications requiring monitoring. For CSA and MTX, routine blood tests every 1–3 months, 
including complete blood counts (CBC) and comprehensive metabolic panel (CMP), are recommended.59,131 Acitretin 
requires monthly monitoring of blood lipid levels, with strict avoidance of pregnancy during therapy.132 Biologics may 
reactivate latent systemic infections, especially tuberculosis (TB) and viral hepatitis. Prior to biological therapy, TB and 
viral hepatitis examinations are essential. The T-SPOT TB test and serum hepatitis B (HBV) DNA detection via real-time 
polymerase chain reaction (PCR) are recommended before biologic initiation and annually thereafter. Positive results 
necessitate careful evaluation of the infection activity and the necessity of biologic treatment. Biologics are contra
indicated in active TB and viral hepatitis. For latent infections, anti-TB or anti-HBV therapies are recommended before 
biologic initiation.133 For patients receiving apremilast treatment, regular blood tests and screening for TB and HBV are 
unnecessary.134 For patients receiving JAK inhibitors, CBC, CMZ, and blood lipid level should be monitored. Risks of 
reactivating latent infections and malignancy are also noted.135

Conclusion
Erythrodermic psoriasis is a rare disease with substantial disease burden, which is beyond solely a severe form of psoriasis 
vulgaris from both clinical presentations and pathogenesis. Compared to previous review articles and clinical guidelines, our 
review offers updates in three key areas.3,129,130 First, it incorporates new evidence on the use of acitretin, biologics, and JAK 
inhibitors for EP. Second, we propose practical criteria for evaluating EP severity, developed in alignment with our prior 
research. Third, using these newly proposed evaluation criteria, we present a practical management algorithm for the first time, 
providing guidance for the optimal treatment of EP. For conventional systemic treatments, acitretin and MTX are suggested 
for mild EP, while cyclosporin A is recommended for moderate-to-severe EP. For biologics, IL-17 and IL-12/23 inhibitors 
have shown benefits for EP patients, regardless of disease severity, when compared with TNF-α inhibitors. Combination 
therapies are considered when monotherapy proves ineffective. These approaches may involve combining a biologic agent 
with a conventional systemic drug or using two to three conventional systemic drugs together to improve efficacy. Supportive 
medical care and management of comorbidities are also crucial. However, it is important to note that the quality of the current 
evidence remains suboptimal. In the future, clinical trials involving more EP patients can investigate the efficacy and safety of 
mainstream therapies for EP and compare the effectiveness among various therapeutic options.
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