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Abstract
Background: Plaque psoriasis is a chronic immune-mediated skin disease for which biologic agents targeting tumor necrosis

factor-alpha, interleukin-12/23, interleukin-17, and interleukin-23 have progressively supplemented conventional systemic care.

Objective: This review compares the efficacy, safety, and practical positioning of biologic therapy against standard care, including

phototherapy, methotrexate, and cyclosporine, in adults with moderate-to-severe plaque psoriasis.

Methods: We synthesized pivotal randomized controlled trials, head-to-head biologic comparisons, network meta-analyses, and

long-term registry studies reporting Psoriasis Area and Severity Index response, drug survival, safety outcomes, and

cost-effectiveness.

Findings: Biologic agents consistently achieved higher rates of skin clearance than conventional systemic therapy, with response

rates rising across successive drug classes from tumor necrosis factor-alpha inhibitors through interleukin-17 and interleukin-23

inhibitors; long-term registry data showed comparable or better tolerability and longer treatment persistence for biologic agents

relative to conventional therapy, while acquisition cost remained the principal factor favoring standard care.

Conclusions: Biologic therapy offers superior and more durable disease control than standard care in moderate-to-severe plaque

psoriasis, and its comparative advantage over conventional systemic agents is now supported by a broad and consistent evidence

base, though cost and access continue to shape real-world treatment sequencing.
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1. Introduction

Plaque psoriasis is a chronic, immune-mediated

inflammatory skin disease affecting an estimated 2-3% of

the global population, with prevalence varying

substantially by geography and ancestry [1].

Population-based surveys in the United Kingdom and

comparable Western cohorts have repeatedly shown that

a large minority of affected patients carry

moderate-to-severe disease, defined variably by body

surface area, Psoriasis Area and Severity Index (PASI)

score, or the degree of functional and psychosocial

impairment the disease imposes [2]. The disease's clinical

burden extends well beyond the skin: patients with

extensive plaque disease report quality-of-life decrements

comparable to those seen in other major chronic illnesses,

and the Dermatology Life Quality Index has become the

standard instrument for capturing that burden in both

trials and everyday clinical decision-making [3]. A

European consensus effort formalized what "adequate"

treatment response should mean in this context,

proposing PASI 75 as a minimum acceptable outcome and

PASI 90 as the preferred target for patients on sustained

systemic therapy [4].

For three decades, standard systemic care for

moderate-to-severe plaque psoriasis rested on a narrow

set of conventional agents, methotrexate, cyclosporine,

acitretin, and narrowband ultraviolet B phototherapy,

each effective for a meaningful fraction of patients but

each constrained by cumulative toxicity, incomplete

responses, or the practical burden of repeated clinic visits

[5]. The clinical picture changed with the therapeutic

exploitation of the disease's underlying immunology: as

the central role of tumor necrosis factor-alpha, and later

the interleukin-23/T-helper-17 axis, became clear, a

succession of biologic agents entered practice that offered

levels of skin clearance conventional therapy rarely

achieved. This review compares the efficacy, safety, and

practical positioning of biologic therapy against standard

care in plaque psoriasis, synthesizing pivotal randomized

trials, head-to-head comparisons, long-term registry data,

and cost-effectiveness analyses to clarify where each

approach now fits in contemporary management.

2. Pathogenesis and Rationale for Targeted Biologic
Therapy

Plaque psoriasis arises from a self-amplifying interaction

between innate and adaptive immunity in genetically

susceptible skin. Dendritic cells activated by an initiating

stimulus produce interleukin-12 and interleukin-23,

which respectively drive T-helper-1 and T-helper-17

differentiation; the resulting interleukin-17 and

interleukin-22 output from T-helper-17 cells, together

with tumor necrosis factor-alpha from multiple cellular

sources, drives keratinocyte hyperproliferation, abnormal

differentiation, and the recruitment of further

inflammatory infiltrate that sustains the plaque [6]. Di

Cesare and colleagues detailed how the

interleukin-23/T-helper-17 axis in particular functions as

the dominant effector pathway in established plaque

disease, providing the mechanistic rationale for therapies

that block interleukin-23 or interleukin-17 signaling

further downstream than the older tumor necrosis

factor-alpha inhibitors [7]. This mechanistic clarity,

largely absent when methotrexate and cyclosporine were

first adopted empirically, is what allowed biologic

development to proceed rationally from target

identification to clinical trial with a specificity

conventional immunosuppressants never offered [5].

3. Standard Care in Plaque Psoriasis

Conventional systemic therapy remains the

recommended first step for many patients with moderate

disease under most contemporary guidelines, reflecting

decades of accumulated experience, low acquisition cost,

and oral or outpatient administration [8]. Narrowband

ultraviolet B phototherapy achieves PASI 75 in a

substantial proportion of adherent patients and remains

attractive where biologic access is limited, though

sustained clearance requires two to three clinic-based
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sessions weekly and relapse is common once treatment

stops [9]. Methotrexate, typically titrated to 15-25 mg

weekly, produces meaningful but generally modest

average PASI improvement relative to biologic agents, and

its use is constrained by hepatotoxicity, cytopenia, and the

need for regular laboratory monitoring over years of

continuous therapy [10]. A comprehensive meta-analysis

of randomized trials confirmed that conventional

systemic agents as a class achieve substantially lower PASI

75 response rates than biologic therapy, with cyclosporine

performing best among conventional options but limited

to short courses because of nephrotoxicity and

hypertension risk [11]. These constraints, rather than any

single dramatic failure, are what created the clinical space

biologic therapy subsequently filled.

4. TNF-alpha Inhibitors versus Standard Care

Tumor necrosis factor-alpha inhibitors were the first

biologic class to demonstrate that near-complete skin

clearance was achievable at scale. Etanercept

monotherapy produced PASI 75 responses clearly

exceeding placebo in the pivotal trial by Leonardi and

colleagues, establishing proof of concept for

cytokine-targeted therapy in psoriasis [12]. Adalimumab,

evaluated in the CHAMPION trial, achieved PASI 75 in the

majority of treated patients at 16 weeks and was directly

compared against methotrexate within the same study,

with adalimumab significantly outperforming

methotrexate on every efficacy endpoint measured [13].

Infliximab produced the fastest and most complete

responses among the early tumor necrosis factor-alpha

inhibitors in the EXPRESS trial, with most patients

achieving PASI 75 by week 10, though maintenance dosing

and infusion-related considerations shaped its later

positioning relative to subcutaneous alternatives [14].

Taken together, these trials established that tumor

necrosis factor-alpha blockade could roughly double or

triple the PASI 75 response rate achieved with

methotrexate, a gap subsequent meta-analyses confirmed

was neither a statistical artifact nor specific to any single

trial population [11].

Figure 1: PASI 75 response rates at week 12-16 across methotrexate,
the tumor necrosis factor-alpha inhibitors etanercept, adalimumab,
and infliximab, and the interleukin-17 inhibitor secukinumab, drawn
from pivotal randomized trials and a class-level meta-analysis
[11,13,14,18].

5. IL-12/23 and IL-17 Inhibitors

Ustekinumab, targeting the shared p40 subunit of

interleukin-12 and interleukin-23, extended the efficacy

gain further while reducing dosing frequency to once

every 12 weeks after induction. The PHOENIX 1 and

PHOENIX 2 trials both showed PASI 75 responses well

above placebo and numerically above the first-generation

tumor necrosis factor-alpha inhibitors, an advantage

sustained through extended follow-up [15,16]. Long-term

extension data through three years confirmed that efficacy

was durable rather than an early-trial artifact, with

response rates maintained in patients who continued

therapy without interruption [17]. The subsequent

generation of interleukin-17A inhibitors pushed clearance

rates higher still: secukinumab achieved PASI 90 in

roughly half of treated patients in the ERASURE and

FIXTURE trials, a magnitude of response conventional

care essentially never produced [18], and head-to-head

comparison in the CLEAR trial showed secukinumab

achieving statistically superior clearance to ustekinumab

at 52 weeks [19]. Ixekizumab, evaluated across the

UNCOVER program, achieved even higher PASI 90 and

PASI 100 rates than earlier interleukin-17 pathway agents,

with most treated patients reaching PASI 90 by week 12

[20]. Brodalumab, blocking the interleukin-17 receptor

rather than the ligand itself, outperformed ustekinumab
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directly on PASI 100 in the AMAGINE program, illustrating

that receptor blockade could extend clearance further

even within an already highly effective drug class [21].

6. IL-23 Inhibitors and Head-to-Head Comparisons

The most selective agents, blocking interleukin-23 at its

p19 subunit while sparing interleukin-12 signaling, have

set the current benchmark for sustained clearance.

Guselkumab outperformed adalimumab on both PASI 90

and Investigator's Global Assessment endpoints in the

VOYAGE 1 and VOYAGE 2 trials, with the advantage

widening through week 48 as adalimumab responses

attenuated while guselkumab responses were sustained or

improved [22,23]. Risankizumab produced an even larger

separation from adalimumab in the IMMvent trial, and

the UltIMMa program confirmed PASI 90 rates well above

70% at week 16 against both placebo and ustekinumab

comparator arms [24,25]. Tildrakizumab, evaluated in the

reSURFACE program, likewise demonstrated superiority

over both placebo and etanercept, reinforcing that

selective interleukin-23 blockade outperforms

first-generation tumor necrosis factor-alpha inhibition

directly rather than only against placebo [26]. Network

meta-analyses synthesizing this now-extensive

head-to-head evidence base consistently rank

interleukin-17 and interleukin-23 inhibitors above tumor

necrosis factor-alpha inhibitors, which in turn rank well

above conventional systemic agents, on both PASI 90 and

PASI 100 response [27,28]. No conventional agent

evaluated in these analyses approached the response rates

of any modern biologic class, a finding that has been

remarkably consistent across independent statistical

methodologies and patient populations.

Table 1: Representative biologic classes for plaque psoriasis,
mechanism of action, and approximate week 12-16 PASI 90 response
from pivotal and head-to-head trials [24,25,26,22].
Class Representative

agent
Target Approx. PASI

90

TNF-alpha
inhibitor

Adalimumab TNF-alpha ~45%

IL-12/23
inhibitor

Ustekinumab IL-12/23 p40 ~55-65%

Class Representative
agent

Target Approx. PASI
90

IL-17A
inhibitor

Secukinumab /
Ixekizumab

IL-17A /
receptor

~65-80%

IL-23p19
inhibitor

Risankizumab /
Guselkumab

IL-23 p19 ~75-90%

7. Safety, Tolerability, and Long-Term Drug
Survival

Efficacy alone does not determine a therapy's long-term

clinical value, and registry-derived drug survival, the

proportion of patients remaining on a given agent over

time, has become a key comparative metric because it

captures effectiveness, tolerability, and patient

satisfaction together. Long-term ustekinumab safety data

through five years of follow-up showed no unexpected

signal beyond the known infection and malignancy risks

associated with biologic immunosuppression as a class,

with serious adverse event rates remaining stable across

successive years of exposure [29]. Comparative registry

analyses have found that biologic agents as a class

demonstrate meaningfully longer drug survival than

conventional systemic therapy, reflecting both better

sustained efficacy and lower discontinuation for toxicity

[30]. Within the biologic class itself, drug survival differs by

mechanism: the BADBIR cohort study found that

ustekinumab and secukinumab both outperformed

adalimumab on multi-year drug survival, driven

predominantly by lower rates of secondary loss of efficacy

rather than by differences in acute toxicity [31].

Patient-reported satisfaction with biologic therapy is

correspondingly high in prospective registry cohorts, with

most patients continuing therapy specifically because of

perceived efficacy rather than tolerating it despite

reservations [32]. Standard care is not without its own

toxicity burden over comparable follow-up:

methotrexate's hepatic and hematologic monitoring

requirements and cyclosporine's renal and cardiovascular

effects impose a different, but not necessarily smaller,

cumulative risk profile than biologic therapy carries, a

distinction guideline bodies now weigh explicitly when
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framing treatment sequencing [8].

Figure 2: Five-year drug survival among patients started on a tumor
necrosis factor-alpha inhibitor, ustekinumab, or secukinumab in
prospective biologics registries, reflecting combined discontinuation
for loss of efficacy and for adverse events [30,31].

8. Cost-effectiveness, Access, and Quality of Life

Biologic therapy's acquisition cost remains the principal

argument in favor of retaining standard care as a first

option for eligible patients, and cost-effectiveness

analyses have generally found that biologics, despite

superior clinical response, do not achieve cost parity with

conventional agents on a straightforward

cost-per-responder basis at list pricing [33]. That calculus

shifts once quality-adjusted outcomes and indirect costs,

lost productivity, comorbidity management, and the

psychosocial burden of undertreated disease, are

incorporated, since the disability associated with

extensive, poorly controlled plaque psoriasis carries

substantial indirect economic cost of its own [34]. Large

prospective registries characterizing the real-world

population that ultimately receives biologic therapy show

these are disproportionately patients with more extensive

disease, higher baseline Dermatology Life Quality Index

impairment, and more treatment failures behind them,

precisely the population in whom the marginal clinical

benefit of biologic therapy over standard care is largest

[35]. Recognizing that PASI thresholds alone do not

capture this full picture, the International Psoriasis

Council's Delphi consensus recommended recategorizing

moderate disease using quality-of-life and

treatment-history criteria alongside body surface area, a

shift that in practice broadens eligibility for biologic

therapy beyond body-surface-area criteria alone [36].

Table 2: Standard care versus biologic therapy across key
decision-relevant domains in moderate-to-severe plaque psoriasis
[8,33,27,36].
Domain Standard care Biologic therapy

PASI 75 response Lower, variable by agent Consistently high
across classes

Monitoring burden Regular labs (MTX, CsA)
or clinic visits
(phototherapy)

Periodic
infection/TB
screening; less lab
monitoring

Acquisition cost Low High at list price

Cost-per-responder Favorable at list pricing Improves once
QoL/indirect costs
included

Typical positioning Milder or
contraindicated-biologic
disease

Moderate-to-severe
or QoL-limiting
disease

9. Conclusion

Across pivotal randomized trials, head-to-head

comparisons, network meta-analyses, and long-term

registry follow-up, biologic therapy consistently and

substantially outperforms standard care in plaque

psoriasis on every major efficacy endpoint, from PASI 75

through PASI 100, and this advantage has widened with

each successive drug class from tumor necrosis

factor-alpha inhibitors through interleukin-17 and

interleukin-23 inhibitors [27,28]. Long-term safety and

drug survival data have not identified a durability or

tolerability penalty that offsets this efficacy gain; if

anything, better sustained response translates into longer

treatment persistence than conventional agents typically

achieve [30,31]. The remaining barrier is economic rather

than clinical: acquisition cost and access constraints, not

comparative effectiveness, are what continue to justify

standard care as an appropriate first-line option for

patients with more limited disease, while biologic therapy

is increasingly positioned as the standard of care for

patients whose disease burden, whether measured by

body surface area or by quality-of-life impact, exceeds

what conventional agents can adequately control [8,36].
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As interleukin-23-directed agents continue to

demonstrate the deepest and most durable responses

reported to date, the comparative case for biologic

therapy over standard care in moderate-to-severe plaque

psoriasis is now supported by a breadth of evidence that

conventional systemic agents, whatever their continuing

role in milder disease, are unlikely to match.
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