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a b s t r a c t

Background: Erythrodermic psoriasis is an acute inflammatory condition presenting as er-

ythema and scaling involving more than 90% of body surface area in patients with a history

of psoriasis vulgaris. If not treated promptly, metabolic complications and infections due to

acute skin failure can cause significant morbidity and mortality in this condition. Inter-

leukin-17 (IL-17) is considered to be the key player in initiating the inflammatory cascade in

psoriasis. IL-17 blockers have been successfully used in the management of psoriasis

vulgaris. However, its use in unstable erythrodermic psoriasis is limited to isolated case

reports.

Methods: We hereby report an observational study of nine patients of unstable psoriatic

erythroderma successfully managed with injection secukinumab and followed up over the

next 24 months.

Results: Nine patients were managed during the study period, and a successful outcome

was noted in all the patients. The Psoriasis Area and Severity Index response rate improved

by at least 75% from baseline in 33.3% (3⁄9) at week 4 and improved to 88.9% (8⁄9) at week 12.

None of the patients had a recurrence of erythroderma till 24 months of followup.

Conclusion: The study concluded that secukinumab is quick, safe, and efficient in psoriatic

erythroderma, and there was no relapse of erythroderma in any of the patients in the 24

months of followup.
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Introduction

Erythroderma has pronounced erythema and extensive

scaling involving more than 90% of body surface area. It is

caused due to various dermatological and systemic disorders,

including erythrodermic psoriasis, which constitutes about

25e30% of all cases of erythroderma.1e3 There are two very

distinct forms of psoriatic erythroderma. In one stable form,

the long standing chronic plaques of psoriasis gradually

spread to involve a majority of body surface area. It can be

considered an extension of chronic plaque psoriasis vulgaris

extending to involve a majority of the cutaneous surface.4,5

There are usually areas of normal skin between the affected

plaques. The skin characteristics of psoriasis are retained, and

the prognosis is better as patients respond to topical agents as

well.

The second form of psoriatic erythroderma exists, which is

termed as “unstable psoriasis.” It can occur at any time during

the chronic course of psoriasis, either presenting unexpect-

edly and suddenly or be precipitated by a period of increasing

intolerance to UV phototherapy, local applications, and loss of

control over the disease. Generally, arthropathy is frequently

associated with this spectrum of psoriatic erythroderma.6

Generalized pustular psoriasis can also lead to eryth-

rodermic psoriasis due to infection, tar application, hypocal-

cemia, and most commonly due to withdrawal of oral

corticosteroids. In this spectrum of unstable erythroderma,

the whole skin is involved, and the basic characteristics of the

disease are often lost. The patient may be ill and febrile, re-

lapses are frequent, the disease course is often prolonged, and

there is significant mortality. In contrast to the stable form,

pruritus is often severe. The metabolic consequences of

erythroderma are marked, which include altered thermoreg-

ulation, hemodynamic dysregulation, intestinal malabsorp-

tion, hypoproteinemia and dyselectrolytemia.

Psoriatic erythroderma if not treated promptly can lead to

high rates ofmortality andmorbidity due to acute skin failure.

Loss of protective barrier of skin predisposes to secondary

infection, and loss of nutrients and proteins in the form of

scales leads to anemia and hypoproteinemia. Poikilothermic

is a known complication, and the patient needs good nursing

care in a barrier-controlled environment. The immunosup-

pressive agents used in the management of psoriasis also

predispose the patients to secondary infection and have

altered pharmacokinetics due to altered renal and cardiac

functions in an erythrodermic patient. The definitive man-

agement of underlying psoriasis has to be prompt, effective,

and with minimal immune suppression. Along with targeting

the key molecules with limited collateral damage, a detailed

understanding of the pathogenesis of psoriatic

erythroderma can significantly alter the outcome of this

dermatological emergency.

T lymphocytes are the key inflammatory cells in the

pathogenesis of psoriasis, which release several cytokines,

which finally lead to angiogenesis and keratinocyte prolifer-

ation. T helper 17 lymphocytes produce Interleukin-17 (IL-17)

that is a proinflammatory cytokine.7 It is mainly involved in

inflammatory responses, promoting angiogenesis and

neutrophilic chemotaxis. IL-17 induces keratinocytes to
express various chemokines that promote the recruitment of

Th17 cells, myeloid dendritic cells, and neutrophils at the site

of the lesion.8e11 Several studies have demonstrated that IL-17

is the key cytokine in the pathogenesis of psoriasis and pso-

riatic erythroderma and thus represents a crucial therapeutic

target.12

Secukinumab is a recombinant, fully humanized, mono-

clonal anti-IL-17A G1 kappa antibody.13 Selective targeting of

IL-17A and blocking its interaction with the IL-17 receptor

leads to inhibition of the downstream effects of this proin-

flammatory cytokine, thereby interfering with the key psori-

asis disease pathways and finally promoting normalization of

immune function and skin histology.13 With therapeutic

doses, which are used in psoriasis it fully neutralizes IL-17A

without neutralizing IL-17F. It does not affect other Th17

functions or the Th1 pathway. This target specificity offers the

potential for minimal adverse effects compared with other

currently available systemic therapies. Secukinumab was

approved by the US Food and Drug Administration (FDA) for

the treatment of moderate to severe plaque psoriasis (January

2015), ankylosing spondylitis (January 2016), and Psoriatic

arthritis (January 2016). The recommended dosage of secuki-

numab for plaque psoriasis is two 150 mg (300 mg) subcu-

taneous injections at weeks 0, 1, 2, 3, and 4, followed by 300mg

every 4 weeks.13 Infliximab has been used in cases with

extensive psoriasis, and so far, it has been the most reported

drug in literature in cases of erythroderma due to psoriasis.14

Here we report the results from prospective observational

study from a tertiary care center of patients with eryth-

rodermic psoriasis treatedwith Inj Secukinumab and followed

up for a period of two years thereafter.
Materials and methods

This was an observational study in a tertiary care center,

which had dedicated facilities to manage acute skin failure,

including a dermatological Intensive Care Unit (ICU). Although

this was an observational study using an approved drug,

ethical clearance was not mandated, but still, it was obtained

and attached. Over a period of two years nine patients with an

unstable variant of erythrodermic psoriasis were followed up

with Injection Secukinumab and subsidiary management of

erythroderma. Patients with stable chronic plaque psoriasis

progressing to erythroderma were not included as they could

be managed with conventional therapy for psoriasis and did

not necessitate a biologic for their management. Data of these

nine patients with erythrodermic psoriasis (defined as a

generalized erythematous inflammatory dermatosis, with

associated exfoliation or scaling involving at least 90% of the

body surface area, with the characteristic clinical and/or his-

tological features of psoriasis and the exclusion of the other

main differential diagnoses for erythroderma), treated with

standard doses of secukinumab between January 2016 and

December 2018 were included and followed up. Systemic

therapies (Disease-modifying antirheumatic drugs (DMARDs),

including methotrexate and leflunomide, immunosuppres-

sants, including oral and injectable corticosteroids, cyclo-

sporine, acitretin, and phototherapy) were prohibited

concurrent with Secukinamab throughout the treatment
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Table 1 e Baseline characteristics of the nine studied patients.

Patient Sex Age of onset of
psoriasis

Age at
present

Previous
treatment for

psoriasis (Topical
therapies not
included)

Last episode of
erythroderma

Duration of present
erythroderma

Baseline
PASI

PASI75
achieved

1 M 52 78 Cyclosporine,

NBUVB,

Methotrexate,

Etanercept

18 months back 3 weeks 57.6 12 weeks

2 M 49 65 Acitretin,

Etanercept,

Methotrexate,

Secukinumab

e 6 weeks 53 16 weeks

3 M 18 31 e e 2 months 34.2 12 weeks

4 F 14 35 Cyclosporine,

Infliximab, NBUVB

e 3 weeks 55.7 12 weeks

5 F 59 59 e e 2 weeks 32.4 5 weeks

6 M 46 48 Methotrexate,

Etanercept

6 months back 2 weeks 53 5 weeks

7 M 49 66 NBUVB,

Methotrexate

e 2 weeks 42 4 weeks

8 M 57 67 Methotrexate, NBUB e 3 weeks 36 4 weeks

9 M 21 55 Systemic

corticosteroids,

Etanercept,

Adalimumab,

Acitretin

8yrs, 5 yrs and

3 yrs back

4 months 40.2 4 weeks

Fig. 1 e Psoriasis area and severity index change over 24 months.
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period. Each patient was evaluated with the Psoriasis Area

and Severity Index (PASI) at baseline, every week till 4 weeks,

and then every four weeks till 24 weeks of initiation of treat-

ment. Thereafter, patients were followed up every 12 weeks

after stopping therapy for a total duration of 24 months. All

patients were managed with the standard regimen for psori-

asis, which included Inj secukinumab 300mg subcutaneous at

0, 1, 2, 3, and 4 weeks, and then 300 mg once a month for the

next 5 months. The patients were followed up to two years

post-therapy for recurrence of erythroderma or deterioration

of PASI. For no improvement or worsening of unstable psori-

asis during the treatment period or recurrence of unstable

erythroderma during the follow-up period, it was planned to
shift the patient to Inj Infliximab or Cap Cyclosporine for rapid

onset of action. For the development of plaque psoriasis or

pustular psoriasis during the follow-up period, patients were

planned for conventional topical therapy ± conventional

systemic therapy (methotrexate/Cyclosporine/Acitretin). All

patients were investigated prior to the institution of therapy,

which included a battery of tests to diagnose the skin condi-

tion, including a skin biopsy, test prior to Inj secukinumab,

including haemogram, liver, and renal function tests and

infection profile, including HIV, Hepatitis B, Hepatitis C and a

Chest radiograph for Tuberculosis. As most patients had

extensive skin involvement and there was difficulty in inter-

preting Mantoux intradermal test hence Interferon-Gamma
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Fig. 2 e Percentage of body surface area involvement.

Fig. 3 e 78 Years old male patient with generalized erythema and scaling.
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Release Assay (IGRA) was performed on the blood samples of

all the patients before initiating therapy. Investigations for

underlying erythroderma and its possible complications were

performed, including blood sugar, electrolytes, sepsis

screening, and protein levels. The patients were continuously

monitored and managed in a thermo-regulated setting with

nursing care as per the protocol for acute skin failure. Vital

parameters, including temperature and weight, were regu-

larly charted. The patients were evaluated on the basis of

clinical response and the time for resolution of erythroderma.

Complications of drug therapy, disease progression, and

erythroderma were noted. All patients were followed for a

period of two years for recurrence of psoriasis or eryth-

roderma. Concerning drug safety evaluation, the presence or

absence of any abnormal or unfavorable symptoms, signs, or

diseases, including general laboratory values, throughout the

study period was monitored. On the injection administration
day, a general physical examination was performed. Adverse

events that occurred during the injection from the start to 2 h

after administration of secukinumabwere defined as injection

reactions. The advent of adverse reactions along with reac-

tivation of any latent infection was noted at each follow-up

visit. A written informed consent was taken from all patients.
Results

Nine patients were managed during the study period, and a

successful outcome was noted in all the patients. Table 1 lists

the baseline characteristics of the patients and the likely

duration of chronic plaque psoriasis, the duration of present

erythroderma, and the past episodes of erythroderma. The

average age of the patients was 40.5 (±13.4) years. Regarding
the sex distribution of all nine patients, 77.8% (7 / 9) weremale
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Fig. 4 e 7 days after first dose of Injection Secukinumab.

Table 2 e Clinical response of all the patients (resolved in number of days).

Itching and
skin burning

Skin
redness

and scaling

Fever Hypoproteinemia Hospital
stay

Patient 1 1 7 3 10 18

Patient 2 2 5 2 8 14

Patient 3 1 6 1 11 20

Patient 4 1 10 2 12 20

Patient 5 2 10 4 15 20

Patient 6 5 12 7 21 25

Patient 7 4 5 2 12 18

Patient 8 3 7 2 6 18

Patient 9 4 8 6 20 24

Average 2.5 days 7.8 days 3.2 days 12.8 days 19.7 days
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and 22.2% (2 / 9) female. The average disease was 15.4 years.

Regarding the treatment history, two patients were treatment

naı̈ve patients, i.e. they had not received any systemic medi-

cine for psoriasis. Five patients had received biologics in the

form of Tumour Necrosis Factor alpha (TNF alpha) inhibitors,

and one patient among them had received secukinumab in

the past. PASI and body surface area improvement was

assessed in each visit, and this is shown in Figs. 1 and 2. All

patients had a significant reduction in body surface area

involvement. Figs. 3 and 4 show a 78 years old male patient

with dramatic response in erythroderma over a period of 7

days.

The drug efficacy was assessed by the PASI score. The PASI

75 response rate, indicating the proportion of patients whose

PASI score improved by at least 75% from baseline, was 33.3%

(3 / 9) at week 4, improved to 55.6% (5 / 9) at week 5, 88.9% (8 / 9)

at week 12 and 100% (9/9) at week 16. Thereafter, the PASI 75

response rate remained between 55.6% and 88.8% during the

period from weeks 20e48, and it was 88.8% (8/9) at the end of

48 weeks. The drug efficacy was also assessed based on the

reduction of erythema and scaling over the body surface area

involved, which is shown in Fig. 2. 77.8% (7/9) had more than

30% body surface area improvement after the third dose of

Secukinumab, and by eight weeks all patients had improve-

ment in erythroderma. Thereafter, the response rate of

improvement varied between 87.5% and 100.0%. The response
rate at week 48 was 87.5%, and four patients were rated as

“resolved,” five patients as “improved,” 0 patients as “un-

changed,” and no patients as “worsened.” Itching and burning

sensation of skin was the first clinical response noted with Inj

Secukinumab within the first 24e48 h in all the patients and

were a clinical sign of patient response. Erythema and hypo-

proteinemia resolved parallelly, and the patient was dis-

charged after an average stay of about 2e3 weeks. The

changes in the symptoms and laboratory parameters are

shown in Table 2.

None of the patients had a relapse of erythroderma during

the follow-up period. Two patients at the end of 60 weeks, and

the remaining seven patients by 72 weeks, required topical

therapy (corticosteroid/coaltar) for recurrence of chronic pla-

que psoriasis lesions involving less than <10% BSA or PASI

<10. Two patients required initiation of methotrexate by 94

weeks for failure to control of lesions (>10% BSA or >10 PASI)

with topical therapy alone and improved by the end of the

follow-up period by 106 weeks. No severe adverse effect or

life-threatening emergency was noted. 22.2% (2 / 9) patients

complained of sore throat and nasal congestion, which lasted

for 2e3 days after the first four injections and the symptoms

were self-limiting and did not require any added intervention.

No malignancy or reactivation of tuberculosis or any latent

infection was noted in any patient during the follow-up

period.
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Discussion

Erythrodermic psoriasis is a multifactorial inflammatory dis-

ease, whichmay transform frompustular psoriasis or psoriasis

vulgaris due to serious complications, infection or irregular

treatments. Management of this condition is not standardized,

difficult, and often inefficient. Traditionally employed systemic

therapies for erythrodermic psoriasis include cyclosporine,

methotrexate, oral retinoids, and systemic steroids have been

used in many cases. Both safety and efficacy of conventional

therapeutic options are unsatisfactory and unpredictable.

Although biologics have been studied in psoriasis vulgaris, their

use in erythrodermic psoriasis has been reported in the litera-

ture, including a few pilot studies.15e17 One clinical trial has

evaluated the safety and efficacy of an anti-IL17 biologic for the

treatment of erythrodermic psoriasis; Brodalumab (anti-IL17-

receptor antibody) was used in a cohort of Japanese patients.

Ixekizumab, a new humanized anti-interleukin-17A mono-

clonal antibody, has recently been evaluated for erythrodermic

psoriasis in a phase 3 study (UNCOVER-J) on a small cohort of

Japanese subjects. Results of these studies suggest that newer/

developmental antipsoriatic biological agents targeting the IL-

23/Th17 pathway, including anti-IL23p19 antibodies (Til-

drakizumab and Guselkumab), anti-IL17 agents (Secukinumab,

Ixekizumab, and Brodalumab), might play a positive role in the

therapy of erythrodermic psoriasis.16e18 IL-17A is considered a

key “driver” of proinflammatory cytokines in psoriasis patho-

genesis since it can activate keratinocytes and promote hyper-

proliferation, production of cytokines, chemokines, and anti-

microbial peptides and ensues further promoting the inflam-

mation cascade.19,20 Off late, more studies are emerging from

clinical experiences and trials suggesting that secukinumab

could become a treatment choice for erythrodermic psoriasis,

especially in patients that have had previous unsuccessful

therapies, even with biologics.15,21e27

Our study had the following key highlights.

1. The rapid onset of action of Secukinumab in erythrodermic

psoriasis.

2. Clinical response in the form of reduced burning and

itching sensation was observed as early as 24 h.

3. Secukinumab was a successful, safe, quick-acting alter-

native and reduced the duration of hospital stay.

4. It is efficient in the geriatric population (four of our patients

were aged more than 65 years: multisystem failure and

poor prognosis is expected in erythroderma of elderly)

5. All nine patients did not have a recurrence of erythroderma

in the 24 months observation period.

6. Psoriatic erythroderma responds to the same standard dose

of secukinumab that is advocated for psoriasis vulgaris.

7. Secukinumab also reduced the metabolic complications of

acute skin failure due to treatment of the underlying dis-

ease and arresting the inflammatory cascade.
Conclusion

Although the use of secukinumab in erythrodermic psoria-

sis has been limited to case reports, this study highlights
the successful outcome in nine patients with unstable

erythroderma, mostly in the geriatric age group. The key

observation of this study is the rapid reversal of symptoms

of erythroderma in all the patients with the clinical

response as early as 24 h of the institution of therapy. It

can be safely concluded that Secukinumab can be consid-

ered as safe option in erythrodermic psoriasis for quick and

safe results.
Limitations

1. Further studies with large sample sizes and well-designed

Randomized trials are required to formulate treatment

guidelines for erythrodermic psoriasis.

2. Patients need to be followed up further for long-term

complications of secukinumab and relapse rates.

3. Cost of secukinumab is a major limiting factor in a

resource-limited setup.
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