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Patients with psoriasis resistant to multiple
biological therapies: characteristics and
definition of a difficult-to-treat population

DOI: 10.1111/bjd.21048

DEAR EDITOR, Over the past two decades the proliferation of

biological therapies for moderate-to-severe psoriasis has

enabled dramatic response outcomes.1 As the number of

molecules has increased, so has the number of patients experi-

encing an increasing number of biological drugs over the

years, following initial therapeutic failures or secondary to

acquired resistance. These patients have been defined as

‘multi-failure patients’,2 yet no consensus on this definition

has been reached, as this term has been invariably attributed

to patients who have taken more than two, or more than four

biologics, with little or no success.1–3

Currently, 10 biological agents are available for the treat-

ment of psoriasis vulgaris, which act by inhibiting different

targets [i.e. interleukin (IL)-17, IL-23, IL-12 and tumour

necrosis factor-a] over a total of four generations of biologics.

According to these considerations and in the absence of a clear

guideline definition, it is our opinion that patients without

response to at least four biologics should fall into the category

of multi-failure (or multi-resistant) patients.4 Given the lim-

ited evidence reported for this population in the literature, we

report the experience of the Dermatologic Clinic of the

University of Turin.

Among 783 patients treated between November 2020 and

November 2021 we identified 10 multi-resistant patients. The

patients’ characteristics are summarized in Table 1. No signifi-

cant differences between these patients and the general popu-

lation without psoriasis were observed for sex (50% vs.

35�2% female, P = 0�33), age of psoriasis onset (34 vs.

34�3 years, P = 0�96), psoriatic arthritis (40% vs. 29�3%,
P = 0�46), body mass index (29 vs. 27 kg m�2, P = 0�27),
cardiovascular disease (70% vs. 44%, P = 0�12), diabetes mel-

litus (20% vs. 12�7%, P = 0�37) or initial Psoriasis Area and

Severity Index (PASI; 10�6 vs. 14�7, P = 0�07). The age at

analysis was significantly different, respectively mean 52�3 (SD

15�2) years in patients and 63�3 (SD 4) years in the general

population (P = 0�022). This difference may be related to the

fact that older patients are more likely to experience more

treatment options over time, also considering the similar age

of onset.

Three patients had difficult-to-treat variants of psoriasis

(one erythrodermic, one pustular and one inverse). All 10

patients had failed at least four biologics and are currently tak-

ing an additional monoclonal antibody. Eight of these 10

patients had failed to respond to four drugs, while one patient

had failed five and one had failed six. Anti-tumour necrosis

factor-a agents were the most commonly failed biologics (10

patients failed adalimumab, seven etanercept, seven infliximab,

and two certolizumab pegol). Ustekinumab failed in two

patients, efalizumab in one, ixekizumab in seven, secuk-

inumab in three and brodalumab in two. Among IL-23 inhibi-

tors, only guselkumab failed in this population, in two

patients. As for previous nonbiological systemic therapies,

seven patients had taken methotrexate, nine ciclosporin and

five acitretin. Currently, six patients are taking risankizumab,

two guselkumab, one brodalumab and one secukinumab.

The mean PASI at baseline of the last biological therapy was

10�2, and at 16 weeks the mean PASI dropped to 3. Three

patients on risankizumab reached ≥90% improvement in PASI

and all three had 100% improvement. Over the weeks, the

response was maintained: at 28, 40 and 52 weeks the mean

PASI was 2�8, 4 and 3, respectively. No safety concerns arose

during treatment. To date, the mean follow-up since the

beginning of the biological therapy for the 10 multi-resistant

patients is 102 months.

To the best of our knowledge, we describe the first study

dedicated to patients with psoriasis not responding to at least

four biological treatments. Data regarding these patients are

scarce in the literature, with a few good responses described

with brodalumab, ixekizumab and secukinumab.2,5,6 Herein

we report data regarding IL-23 inhibitors, in particular risan-

kizumab, which showed a remarkable response allowing

100% improvement in PASI to be reached at 16 weeks in

three of six patients. Our data are in line with the findings

reported by Megna et al. in a population of patients who had

failed to respond to at least one biological treatment.1

As for possible predictive factors on the causes of failure

and subsequent therapeutic switch, studies in the literature

identify smoking, body mass index and female sex as causes.7

In our population, no statistically significant demographic or

disease characteristics were identified, yet the low sample size
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limits the value of our observations. Overall, while the avail-

able therapeutic armamentarium allows a high number of

therapeutic attempts, multi-resistant patients represent an

increasing challenge for the clinician. In our experience, the

modern IL-23 inhibitors have proven to be a valid therapeutic

option. As the definition of predictive factors in this type of

patient is difficult, and literature data are conflicting, proof-of-

concept studies are definitely needed to better define this pop-

ulation, both in terms of predictive factors and in the identifi-

cation of appropriate therapeutic strategies.8 Future guidelines

should also guide parameters for therapeutic switches between

the same and different classes of biological drugs.
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Repetitive expanded T-cell receptor clonotypes
impart the classic T helper 2 S�ezary cell
phenotype

DOI: 10.1111/bjd.21061

DEAR EDITOR, S�ezary syndrome (SS) is an aggressive leukaemic

form of cutaneous T-cell lymphoma (CTCL), traditionally

characterized as a triad of erythroderma, generalized lym-

phadenopathy and a leukaemic count of neoplastic T cells in

the blood. Numerous theories for the cause of SS have been

proposed, including infectious agents, aberrant thymic devel-

opment, microenvironment shifts and impaired host immu-

nity.1 The T helper (Th)2-defining transcription factors,

including GATA3 and JunB, are notably upregulated in S�ezary

cells, which skews the cytokine milieu and serves as positive

feedback for self-perpetuating growth in the tumour microen-

vironment.2 However, the driving forces that influence this

S�ezary cell phenotype have remained unclear.

Particular attention has been focused on Staphylococcus species

as a tantalizing aetiology for initiating cutaneous lymphomas,

given the microbe’s ability to produce a wide array of super-

antigen toxins that force T-cell activation and proliferation.

For example, toxic shock syndrome toxin-1 (TSST-1) binding

to T-cell receptor (TCR)-Vb2 was shown to activate and

induce the proliferation of Vb2+ S�ezary cells in vitro.3 In turn,

antibiotic treatment among patients with SS or advanced-stage

CTCL with Staphylococcus aureus infection can lead to clinical

improvement, which correlates with a decreased number of

malignant T cells in the skin.4 Given the affinity of staphylo-

coccal toxins for specific TCRs, a corollary of this infectious

aetiology theory is that individuals sharing a common inciting

factor should possess overlapping malignant T-cell clonotypes.

We investigated this theory by performing high-throughput

TCR sequencing in parallel with single-cell transcriptomics on

peripheral blood mononuclear cells isolated from a cohort of

12 patients with SS. To accurately identify S�ezary cells that

harbour a high degree of transcriptional heterogeneity, a

logistic model based on an optimized weighting of 19 genes

was employed. The TCR repertoire of S�ezary cells was domi-

nated by three high-frequency clonotypes, with the remaining

clonotypes being of relatively low frequency, a typical feature

of a power-law distribution (Figure 1a). Only two TCRs were

found in more than one patient, but they collectively com-

prised approximately half of all TCR usage. Six patients out of

the 12 surprisingly shared one clonotype (TRAV13-1*01,
TRAJ49*01, TRBV20-1*01, TRBJ2-3*01). TRBV20-1*01 (also

known as Vb2), which binds TSST-1, was utilized by S�ezary

� 2022 British Association of Dermatologists. British Journal of Dermatology (2022) 187, pp246–273
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