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Does IL-17F Blockade Elicit the Most Rapid 

and Effective Clearance in Severe PsO?

• Bimekizumab PASI100 success 

greater than secukinumab (IL-17A) 

and adalimumab (TNFa) at Week #4

Speed



Does IL-17F Blockade Elicit the Most Rapid 

and Effective Clearance in Severe PsO?

• Anecdotal case reports of PASI90-100 achieved in <2 weeks with bimekizumab

Speed

Week 0

Week 2

PASI90

Courtesy: Ron Vender, MD, FRCPC
https://dermsquared.com/case-studies/rash-decisions-

rapid-sustained-clearance-severe-psoriasis-il-17-

inhibition



Combination Topical + Systemics

• Literature is sparse, but likely we are 

doing this in real-world treatment

• NPF guidelines recommend topical 

treatment in combination with 

systemics for moderate-to-severe 

PsO

• Make sure that the indication of your 

topical treatment aligns with the 

indication of systemic tx (i.e. topical is 

mild-mod, systemic mod-severe, so in 

chart disease you should say 

moderate for coverage)

• Case of rapid remission of severe PsO 

in 4 weeks using

Combination



Combination Topical + Systemics

• Reduction in topical use over time 

due to systemic

• Complete clearance a/w less use

Combination



Systemic + SystemicCombination

• Combo Biologic (TNF, IL-17, IL-23) + MTX

• 2829 patients and 5441 treatment cycles, a 
total of 12,853 PYS

• No increase in the total number of 
infections or serious infections in patients 
receiving combined therapy was observed 
for any group

• TNF inhibitor combined with MTX was 
associated with an increase in the 
incidence of gastrointestinal AEs (aIRR 
2.50, 95% CI 1.57–3.98; P < 0.002).

• MTX 7.5mg weekly + Apremilast 

(PDE4i) vs MTX 7.5mg weekly

• Prospective, 12 weeks, adult pts (N=40)

• UVB + 

Etanarcept/Adalimumab/Ustekinumab

• Well tolerated 

• MTX + Etanarcept

• Acitretin + Etanarcept

• Cyclosporine + Etanarcept/Adalimumab

• Helpful for transition (especially 

hospital setting) to prevent flares

• Increased risk of malignancy*

• Biologic + MTX most commonly used

• Termination due to safety issues 
infrequently reported

• Risk for tuberculosis reactivation seems 
higher when (anti-TNFα) biologics are 
combined with MTX

• Safety data for combinations with 
acitretin, UVB and cyclosporin extensive 
safety data are lacking

• Limited studies on combination 

systemic treatments, especially 

biologic+biologic

• Can help to reduce dosing of 

conventional immunosuppressives 

(i.e. Methotrexate)



Development of Orally-Available 

PEPTIDE IL-23 RECEPTOR Antagonist

• JNJ-77242133

• IL-23 RECEPTOR blocker 

(extracellular domain), NOT 

cytokine blocker

• High Affinity

• Kd (dissociation constant) – 7.1 nM

• Highly bioavailable 

• Dose-dependent reduction in IFN-y 

induced by IL-23 in human whole 

blood assays

• Benefit: NO NEED FOR INJECTION

Oral Peptide



Development of Orally-Available 

PEPTIDE IL-23 RECEPTOR Antagonist

• FRONTIER-1 Phase 2 placebo-

controlled 16-week dose-finding 

study in adults with PsO completed 

February 2024

Oral Peptide



Development of Orally-Available 

PEPTIDE IL-23 RECEPTOR Antagonist

• FRONTIER-2 Phase 2b long-term 

extension of FRONTIER-1 (adults, 

weeks 16-52)

• Skin clearance maintained through 

week 52

• No evidence of dose-dependent 

AEs

• Most frequent AEs: 

nasopharyngitis, URI, COVID-19

Oral Peptide



Development of Orally-Available 

PEPTIDE IL-23 RECEPTOR Antagonist

• Upcoming Phase 3 trials

Oral Peptide

>= 12 years old

Co-primary Endpoint: PASI-90 & IGA 0/1

Contains WITHDRAWAL arm

>= 12 years old

Special Sites*

>= 18 years old

Deucravacitinib active comparator**

>= 12 years old

GPP



Disease Modification in PsO

• Recent efforts to defined “disease 

modification” internationally

• Delphi consensus in 2023 developed 

following definition and measurement 

criteria:
• A sustained improvement in the disease course of 

plaque psoriasis resulting from a change in 

pathophysiology that minimizes the need for 

treatment

• In patients with moderate-to-severe plaque psoriasis, in 

the absence of precise biomarkers, disease 

modification may be evaluated by sustained BSA <1% / 

PGA 0-1 for >12 months following treatment cessation

Modification



Disease Modification in PsO

• Mounting evidence shows that resolved 
psoriatic skin lesions contain a population of 
resident memory T cells (Trm) that are 
responsible for local relapse of psoriasis 

• Skin epithelial stem cells (EpSCs) that give 
rise to keratinocytes also exhibit 
inflammatory memory 
• Can mount robust inflammatory reaction upon 

challenge (i.e. Koebner effect)

• Imiquimod mouse model of PsO showed that 
EpSCs were long lived in the inflamed skin after 
the resolution of inflammation

• Exhibit chromatin epigenetic changes that lead to 
memory*

Modification



Time to Relapse After PsO Biologic 

Discontinuation
Modification

• General pattern 

that IL-23 & IL-17 

inhibition >>> 

TNFa, oral small 

molecules, PDE4i

• Longer median 

time to relapse 

overall seems to 

be related to 

biologics with 

greater half-lives



Pharmacokinetic Explanations for Differences 

Among IL-17 Class?

• Brodalumab has the quickest relapse time and the 
shortest half-life, bioavailability and lowest binding 
affinity for its target (IL-17 receptor)

• However, efficacy of Brodalumab is ~ to other IL-17 
inhibitors and half-life is ~ to Ixekizumab so difference in 
time to relapse remains elusive

• Perhaps explained by the relatively low binding affinity 
for its target resulting in increased clearance or 
diminished sustained efficacy 

• IL-17 cytokines still in milieu and may signal through 
alternate pathways

• Half-life appears to be a major factor in determining 
time to relapse given the ~40-fold difference in binding 
affinity between Secukinumab and Ixekizumab and 
similar bioavailability 

• Differences in target binding association (Kon) & 
dissociation constants (Koff) may explain the 
longest time to relapse seen with Bimekizumab 
among the IL-17 family 

• Bimekizumab has LOWEST Koff (<1.0 x 10-6 nM) 
amongst the IL-17A inhibitors means it binds the 
tightest

• Targeting IL-17F is also a unique variable to 
bimekizumab

Modification

Drug Half-

life 

(Days)

Bioavail

ability 

(%)

Binding Affinity 

(Kd) (nM)

Binding affinity (Kon) 

(M-1S-1)

Binding affinity (Koff) 

(S-1)

Secukinumab 27 73 IL-17A = 0.060 IL-17A = 4.3 x 105 IL-17A = 2.6 x 10-5

Ixekizumab 13 72 IL-17A = 0.0018 IL-17A = 7.5 x 106 IL-17A = 1.3 x 10-5

Bimekizumab 23 70.1 IL-17A 

= 0.003

IL-17F = 

0.023

IL-17A = 

9.21 x 105

IL-17F = 

7.23 x 

105

IL-17A = 

< 1.0 x 

10-6

IL-17F = 

1.01 x 10-4

Brodalumab 11 54.8 IL-17RA = 0.239 NA NA

Al-Tariq, K., Bunick, CG., Issa, N.T. (In Preparation)

~5 half-lives!



Does High Biologic Induction Dose Modify 

Disease Course?

• Effort by Dr. Andy Blauvelt

• Phase 2, double-blind, single-center 
KNOCKOUT study 

• N = 20 (16 completed 52 wks)

• Tx: Risankizumab 300mg or 600mg at 
Weeks 0, 4 and 16 without further 
dosing
• FDA approved dosing = 150 mg*

• Primary Endpoint: sPGA at weeks 16 & 52

• Exploratory: scRNA-seq of biopsy 
samples at week 0 & 52

Modification



Does High Biologic Induction Dose Modify 

Disease Course?

• At Week 16, sPGA 0/1 and sPGA 0 responses were achieved by  94.4% and 

66.7% of all patients, respectively

• At Week 52, 36 weeks after the last dose, sPGA 0/1 and sPGA 0 responses 

were achieved by 61.1% and 44.4% of all patients, respectively.

• In lesions of patients receiving the higher dose (600 mg) of risankizumab, the 

number of CD8+ tissue-resident memory T (TRM) cells was markedly 

reduced, with more marked suppression of the intercellular communication 

network between TRM and keratinocytes compared with the lower dose 

(300 mg) group.

Modification



Updates in Studies Focusing on 

Skin of Color Patients

• Diverse racial and ethnic representation in 
clinical trials has been limited

• Limited primary data on clinical response, 
genetics, and quality of life in populations 
with psoriasis and skin of color (SoC).
• SoC = race and/or ethnicity other than White

• Lack of correlation b/w race/ethnicity (social 
constructs) & FST 
• Race/ethnic groups can contain spectrum of FST

• FST (propensity to tan/burn) cannot be reliably 
approximated from skin tone

• Varying Skin Tones in Body and Scalp 
Psoriasis: Guselkumab Efficacy and Safety 
trial (VISIBLE)
• First large-scale, Phase 3b RCT dedicated to 

evaluating psoriasis and treatment outcomes 
in participants with SoC, including all skin 
tones, using a combination of objective and 
patient-reported parameters.

SOC



Updates in Studies Focusing on 

Skin of Color Patients

• Classic psoriasis and scalp 

predominant cohorts

• In both cohorts, PASI/PSSI 90 and 

IGA/ss-IGA 0/1 achieved by 

57.1%/65.8% and 68.4%/74.0%, 

respectively (data available by 

Janssen Immunology*)

SOC



Updates in Studies Focusing on 

PsO Involving High-Impact Sites

• Genital

• Palmoplantar

• Scalp

• Nails

• Intertriginous

Special Sites



Large Burden on QoL

• Current therapies for genital psoriasis have 

limitations3,4

• Risk of adverse reactions to topical 

treatments

• Limited options for patients who fail 

topical treatment

• Absence of published data and controlled 

studies

• Severe pruritus may lead to scratching, 

significant excoriations (abrasions), and 

lichenification (diffuse thickening of the 

epidermis)

• There is a need for dedicated trials 

examining the efficacy of treatments, 

including biologics, specifically in genital 

psoriasis

Genital

1. Buechner SA. BJU Int 2002;90:498-506

2. Welsh BM et al. Med J Aust 2003;178:391-5
3. Meeuwis KA et al. Acta Derm Venereol 2015;95:211-6

4. Meeuwis KA et al. Acta Derm Venereol 2011;91:5-11



Studies

Randomized, Double-Blind, 

Placebo-Controlled

• Apremilast – DISCREET (2024)

• Ixekizumab – IXORA-Q (2018/2020)

• Guselkumab – SPECTREM (2024)

Genital

Retrospective or Observational



Apremilast DISCREET TrialGenital

• Significantly greater 

response in apremilast 

group for modified 

genital PGA as early as 

week 4



Ixekizumab IXORA-Q TrialGenital

• Inclusion criteria:
• sPGA >= 3

• sPGA-G >=3

• BSA >= 1%

• Confirmation of plaque 
psoriasis in a non-genital 
area

• Failed or intolerant to >= 1 
topical tx

• Significantly greater 
response in ixekizumab 
group for static Physician’s 
Global Assessment of 
Genitalia (sPGA-G) as 
early as week 1

• Effects persisted through 
Week 52



Ixekizumab IXORA-Q TrialGenital

• Significantly greater 

response in ixekizumab 

group for static 

Physician’s Global 

Assessment of Genitalia 

(sPGA-G) as early as 

week 1

• Effects persisted 

through Week 52



Guselkumab SPECTREM TrialGenital

>70% achieved sPGA-G 0 

(complete clearance) by 

week 16



Ixekizumab vs Secukinumab Genital

• 2021 small-scale 1:1 

randomized trial over 24 

weeks

• Similar sPGA-G 

outcome between 

ixekuzmab and 

secukinumab (IL-17A 

inhibitors)

• No placebo control



Systematic Review of RCTs (2024)Genital

• Ixekizumab and 

apremilast were 

effective in alleviating 

genital psoriasis and 

improving sexual 

function

• Ixekizumab and 

secukinumab did not 

differ in efficacy or 

improvement of sexual 

dysfunction.



Ixekizumab vs Risankizumab Genital

• 2022 small-scale 1:1 randomized trial 

over 24 weeks

• N = 36

• Similar sPGA-G outcome between 

ixekizumab (IL-17A, 93.8%) and 

Risankizumab (IL-23, 95.0%)

• No placebo control



Viral 

Reactivation



Risk with Biologics?

• 2023 meta-analysis

• Patients with psoriasis carried a 

similar risk of HBVr with all types of 

cytokine inhibitors

• Among HBsAg+ patients without 

antiviral prophylaxis, the HBVr rate 

was 25%. However, this risk could be 

effectively eliminated with antiviral 

prophylaxis.

• Hepatitis B virus reactivation typically 

occurs with immune reconstitution 

and therefore antiviral therapy should 

continue for 6-12 months after 

stopping immunosuppression.

HBV 

Reactivation



Tuberculosis



Overview of Tuberculosis

• TB infection controlled via granuloma 
formation resulting in latent TB 
infection (LTBI)
• Th1 (TNF, IFN-gamma) process

• 25% of world population has LTBI

• 5-10% of immunocompetent patients 
with LTBI  will develop active infection

• Risk factors for reactivation:
• Medical Conditions (i.e. HIV, diabetes, 

malignancy, organ transplant)

• Immunosuppressive/immunomodulatory 
treatments (i.e. TNF inhibitors)

• Testing for LTBI:
• Interferon Gamma Release Assay (IGRA)

• Preferred method if >= 5 yrs of age who received BCG 
vaccine (less likely to produce false positives)*

• Tuberculin Skin Test (TST, PPD)
• False positives in BCG-vaccinated patients

• CXR
• Required for pts with +IGRA/+PPD to assess for active 

pulmonary TB

T B



Factors A/W Higher Risk for AEs 

with Anti-Tuberculosis Drugs

• Advanced age >60yrs

• Liver disease

• Pre-existing liver disease (i.e. 

HBV/HCV, cirrhosis)

• Liver disease risk factors (i.e. 

alcoholism, diabetes, obesity, 

hepatotoxic drugs)

• HIV infection

• Chronic renal disease

• Increases risk of isoniazid toxicity

• Pregnancy

• Polypharmacy

• Drug-drug interactions

TB

• Isoniazid:

• Cutaneous & GI AEs

• Peripheral neuropathy

• Hepatotoxicity (cases of fulminant 

hepatitis requiring liver transplantation)

• Rifampicin

• Many drug-drug interactions to 

consider

• Thrombocytopenia



IL-17A and IL-23 are Dispensable for IFN-gamma 

response against Mycobacterium in Models

• Absence of IL-23 p19 subunit has little effect 

on mycobacterial disease progression in early 

and chronic infection 

• In vitro study examined the effect of the anti-

tumor necrosis factor-α (TNFα) antibody 

adalimumab and secukinumab on dormant M. 

tuberculosis H37Rv in a novel human three-

dimensional microgranuloma model.
• Anti-TNFα treatment showed increased staining for Auramine-O, 

decreased Nile red staining and decreased rifampicin resistance, 

indicative of mycobacterial reactivation.

•  In contrast, secukinumab treatment was comparable to control 
indicating a lack of effect on M. tuberculosis dormancy.

TB



Risk of Latent TB Reactivation 

Among PsO Pts on Biologics

• Majority of prior clinical trials 
excluded patients with active TB or 
untreated LTBI**

• 2024 meta-analysis of PsO studies 
showed:
• No statistically significant difference 

in the LTBI reactivation rate after 
treatment with biologics, regardless 
of whether patients received 
prophylactic therapy or not

• Consistent with previous findings, 
TNF-α inhibitors had a higher 
reactivation rate of LTBI compared 
with IL-17 inhibitors and IL-23 
inhibitors, which had a lower or zero 
risk of triggering LTBI reactivation. 

TB



Risk of Latent TB Reactivation 

Among PsO Pts on Biologics

• 2024 real-world LTBI reactivation 
outcomes in multinational, multicenter 
study

• IL-17 & IL-23 inhibitors

• N = 405 patients

• Complete, incomplete, no 
chemoprophylaxis was administered in 
62.2%,10.1% and 27.7% of patients, 
respectively

• Mean duration of biological treatment was 
32.87 ± 20.95 months

• Only one case of active tuberculosis 
infection (ATBI) was observed, after 14 
months of treatment with ixekizumab. 
• Extrapulmonary TB (intestinal)

• Proportion of patients treated with 
ixekizumab who developed ATBI was 
1.64%

TB



Risk of Latent TB Reactivation 

Among PsO Pts on Biologics

• 129 PsO patients on IL-17A 

inhibitors secukinumab & 

ixekizumab

• 75% did not received TB preventive 

treatment

• 235 person-years of follow-up

• NO active TB cases identified 

among the 129 patients 

TB



Summary

• Avoid TNF-a inhibitors in LTBI who have NOT been adequately 

initiated/treated 

• Consider IL-17 and IL-23 inhibitors in PsO patients with LTBI who may not 

undergo chemoprophylaxis due to risk factors and/or patient preference

TB



Malignancy



Conceptualization

• Increased risk of 

developing NEW 

malignancy?

Malignancy

No Prior Hx +Prior Malig Active Malig

• Increased risk of 

malignancy 

RECURRENCE?

• Increase risk of 

NEW malignancy?

• Affect on 
METASTASIS and 
PROGRESSION-
FREE SURVIVAL?

• Affect on 
chemotherapy, XRT, 
targeted 
therapeutics, and 
immunotherapy?
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Risk of New/Recurrence?

• 2024 meta-analysis 

• Studies address new or recurrence 

of cancer

• 31 studies (17 inflammatory bowel 

disease, 14 rheumatoid arthritis, 2 

psoriasis, and 1 ankylosing 

spondylitis) contributing 24,328 

persons and 85,784 person-years 

(PY) of follow-up evaluation. 

• Median time to initiation of tx after 

index cancer = 5 years

• Comparison b/w initiation >5 yrs 

and <5 yrs showed no difference

Malignancy +Prior Malig

*Rates of cancer recurrence were similar among: NO immunosuppression (IS), 

anti-TNF, immunomodulators, combination IS

*Patients receiving ustekinumab and vedolizumab had numerically lower rates 

of cancer



Risk of New/Recurrence?Malignancy +Prior Malig

• No increased risk of NEW 

incident malignancy

• No increased risk of 

malignancy RECURRENCE



Risk of New/Recurrence?Malignancy +Prior Malig

• No increased risk of 

malignancy RECURRENCE 

when separated by HIGH-

RISK vs. LOW-RISK 

malignancy types



Biologics in Malignancy 

(Real-World)

• 2021 single-center Italian study, N=16 

(5 dx with cancer in previous 5 years)

• >= 96 weeks (some 144 wks) of 

biologic therapy

• TNF, IL-12/23, IL-23, IL-17A inhibitors

• NO cancer recurrence or new 

malignancy noted 

Malignancy +Prior Malig



Secukinumab (IL-17Ai) in Malignancy 

(Real-World)

• Italian real-world study in PsO patients with malignancy history 

within 10 years with median interval between cancer diagnosis and 

initiation of secukinumab of 3.5 years

• Absence of recurrence and progression over a mean of 56 ± 31.7 

weeks of secukinumab treatment

• Three patients developed a second malignancy during treatment, in 

two cases unrelated to the previous neoplasm. In all three patients, 

we were able to recognize high-risk factors for cancer development, 

such as a strong family or personal history of cancer and exposure 

to environmental risk factors.

Malignancy +Prior Malig



IL-17A Inhibitors in Malignancy 

(Real-World)

• Observational retrospective analysis 
in pts with prior malignancy in clinical 
remission (N=9) or 
advanced/metastatic disease (N=3) at 
University Hospital of Verona

• Median time between the diagnosis of 
malignancy and the initiation of IL-17A 
inhibitor was 15 months, IQR 13.5-
22.5.

• No cancer recurrence was found 
within a median of 46 months follow 
up (IQR 36-48) in the patients with 
history of malignancy in clinical 
remission (n = 9)

• Cancer progression was observed in 
two out three patients with 
advanced/metastatic disease.

Malignancy +Prior Malig



IL-23/IL-23R Axis and 

Tumor Microenvironment

• Milestone 2024 Nature paper 

• Unexpected immunosuppressive 

property of IL-23 which is an 

otherwise proinflammatory 

cytokine

• IL-23 signaling stabilizes effector 

Treg, which reduce anti-tumor 

immunity

Malignancy +Active Malig



IL-23/IL-23R Axis and 

Tumor Microenvironment

• Interleukin (IL)-23 concentrations were 

markedly elevated in the serum of 

patients with irAEs compared with those 

without. 

• Prophylactic blockade of IL-23 

ameliorated hepatitis, myocarditis, 

splenitis, and lung inflammation colitis 

induced by dual cytotoxic T-lymphocyte 

associated protein 4 and programmed cell 

death protein-1 immunotherapy in irAEs 

murine models, and moreover, did not 

impair the antitumor effects. 

• IL-23 blockade may dissociate efficacy 

and toxicity in combined ICI***

Malignancy +Active Malig



IL-23 Inhibitor Guselkumab  in 

Malignancy (Real-World)

• Multicenter, retrospective study

• Target population was patients >18 

years of age who came to the 

dermatology clinic and were being 

treated with guselkumab and had a 

diagnosis of neoplasm in the last ≤5 
year

• 14 out of 20 pts had ACTIVE cancers

• No AEs, neither serious AEs nor 

dropouts related to guselkumab 

safety profile, were detected in the 

nonactive cancer group or in the 

active-cancer group of patients

Malignancy +Active Malig



IL-17 Promotes Malignancy/Metastasis 

in Some Cancers

• Breast tumor-induced, IL-17-producing gd-T cells drive 
expansion of neutrophils that SUPPRESS CD8+ T cells  
subsequent distant-organ metastasis

• Hepatocellular Carcinoma: IL-17-producing CD8+ T cells 
infiltrated Treg cells (immunosuppressive), higher density 
correlated with poorer prognosis

• Osteosarcoma: IL-17 essential to maintain cells in 
undifferentiated state; IL-17 deficient mice with human 
xenograft osteosarcoma transplanted exhibited prolonged 
survival, but NOT IL-17RA deficient mice (this is b/c 
osteosarcoma cells exhibited IL-17RA+)

• Colon cancer: IL-17RA expression elevated in CRC cells vs 
adjacent normal tissues, correlated with Stage (i.e. IL-
17RA expression highest in Stage IV vs Stages I & II). 
Mouse Knock-down experiments of IL-17RA significantly 
repressed tumor growth, vascularity, and infiltrating Tregs

Malignancy +Active Malig



IL-17 May Have Anti-Tumor Effects 

in some Cancers

• Increased IL-17 expression correlated with higher 5-year 
survival rate for:
• Gastric adenocarcinoma

• Esophageal squamous cell carcinoma

• Ovarian cancer

• Chronic lymphocytic leukemia

• Cervical adenocarcinoma

• IL-17 expression expression inversely proportional to 
depth of tumor invasion in cervical adenocarcinoma and 
esophageal cancer

• Ovarian tumor cells implanted in normal mice transfected 
with IL-17 cDNA resulted in tumor growth

• Observations indicate that IL-17 exerts antitumor 
immunity by recruiting T lymphocytes. 
• IL-17 can induce tumor cells to release chemokines CXCL9 

and CXCL10 to attract effector CD8+ T cells and NK cells 

• IL-17 also recruits/promotes neutrophil infiltration

• Whether IL-17 promotes or inhibits tumorigenesis likely 
depends on the cell or tumor type and the nature of the 
cytokines present at the tumor site

Malignancy +Active Malig



IL-17 Malignancy Summary: 

Controversial

• Double-edged cytokine that acts in a 
cancer-type depending manner as an 
anti- or pro-tumor cytokine

• Controversial role of IL-17 in cancer 
comes from the heterogeneity in how 
the IL-17 is measured in the different 
reports: as IL- 17 mRNA or protein 
levels by western blotting and/or 
ELISA, as the presence of Th17 tumor-
infiltrating T cell.

• Role of IL-17 in different human 
cancers has been studied mostly in in 
vitro cell models and human 
xenografts 
• Much more complex study models needed

Malignancy +Active Malig



ICI-Induced PsO Treatment 

(Real-World)
• 2020 multi-center retrospective study 

focusing on ICI-driven PsO

• Anti-PD1 or anti-PD-L1

• Psoriasis affecting more than 10% of 

the body surface area as well as 

pustular psoriasis increase the risk of 

treatment modification/interruption. 

• Treatments: phototherapy, orals, 

biologics

• No unpredicted adverse events*

• Acitretin does not harbor 

immunosuppressive properties thus 

does not interfere with ICI treatment

• Algorithmic approach for systemics 

in ICI-induced PsO

• nbUVB  Acitretin  

Apremilast/MTX  Biologics

Malignancy +Active Malig



Malignancy Expert Opinion

(1) Discussion with Oncology needed 

(2) Individual patient/tumor profile must be taken into account

(3) Treatment course (i.e. dual-ICI, anti-PD-1 monotherapy, etc.) must be taken into 
consideration and timeline of introduction IL-17 class biologic. IL-23 blockade may be 
first-line biologic due to in vivo data showing uncoupling of efficacy & toxicity in ICI. 

(4) Acitretin should always be of consideration due to non-immunomodulating effect 
that could interact with ICI or other oncologic therapies. 

(5) nbUVB phototherapy is safe in all instances. 

(6) May consider TNF-i and methotrexate (even in combination) given 2024 data 
reflecting similar rates of cancer recurrence compared to NO immunosuppression.

Malignancy
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DR. ISSA’S RECOMMENDATION:

1) IL-23 INHIBITOR

2) ACITRETIN

3) NB-UVB
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Do PsO Biologics Increase Risk of 

Depression/Suicidality?

• No completed suicides throughout 

the 6 years

• No new suicide attempts in year #6

• Depression rate over 6 years ~1.13 

per 100 pts

Suicidality



Does Bimekizmuab Increase Risk of 

Depression/Suicidality?

• Over 7166 PY of bimekizumab 

exposure, the EAIRs of adjudicated 

SIB, suicidal ideation, and suicidal 

behavior were 0.13/100 PY, 

0.08/100 PY, and 0.06/100 PY, 

respectively, and the EAIR of 

depressive disorders TEAEs was 

0.5/100 PY

• Adjudicated SIB rate was in the 

same range as the general 

psoriasis population and patients 

receiving anti-IL-17A antibody 

and anti-IL-23 therapies. 

Suicidality
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Candidiasis Pathophysiology

• IL-17A & IL-17F are essential for 
mucocutaneous immunity against Candida 
spp. (C. albicans most commonly)

• IL-23-deficient mice with impaired IL-17A and 
IL-17F expression also vulnerable

• Chronic mucocutaneous candidiasis (CMC) = 
recurrent or persistent infection in skin, nails, 
and oral & genital mucosa
• CMC Disease (CMCD) = absence of any other 

clinical signs

• Syndromic  = infectious phenotype in patients 
with inherited or acquired T-cell deficiency (i.e. 
APECED)

• All a/w impaired IL-17 immunity*

• IL-17 produced by Th17 cells, RORyT+ yT-cells, 
group 3 innate lymphoid cells   all have 
essential roles in host defense against 
mucocutaneous candidiasis

• Neutrophilic deficiency disorders implicated 
in INVASIVE FUNGAL INFXN*

Candidiasis



Mucosal Immunity

• Oral, pharyngeal, esophageal, 
vulvovaginal

• IL-17A/F produced by Th17, CD8+ T 
cells, ILC3, and yd-T cells. IL-17R 
(RA/RC) found on epithelial cells.

• IL-17A/F bind to epithelial cell IL-17R  
antimicrobial peptide (APM 
production  restrict Candida growth

• IL-22 also produced by Th17 cells  
binds epithelial cells  STAT3 
signaling to cause proliferation and 
repair

• Mucosal CD4+ TH1 cells and CD8+ T 
cells locally produce increased levels 
of interferon-γ (IFNγ), which also 
maintains barrier integrity

Candidiasis



IL-17C & IL-17RE are Dispensable for 

Immunity
• IL-17C and IL-17RE are expressed in 

the skin and have been shown to be 
pathogenic in mouse models of 
dermal inflammation
• IL-17C produced by epithelial cells (i.e. 

keratinocytes), NOT lymphocytes

• IL-17C mRNA is induced in mucosal 
epithelia by Candida

• IL-17C -/-  and IL-17RE -/- mice are 
resistant to candidiasis:
• Cutaneous

• Oropharyngeal

• Disseminated

• IL-17RC (co-receptor for IL-17RA) is 
required, and IL-17RC -/- mice exhibit 
delayed healing

Candidiasis



IL-17 Inhibition and Risk of Candidiasis

• Phase 2/3 trials and pooled safety 

analyses

• Brodalumab: 4.0-6.5%

• Secukinumab: 1.7-4.7%

• 300mg: 3.55 per 100 PYs

• 150mg: 1.85 per 100 PYs

• Ixekizumab: 3.3-3.6%

Candidiasis

• Bimekizumab
• Incidence decreased with longer duration of 

exposure



Managing Candidiasis

• Clotrimazole, nystatin and miconazole 

were the most studied topical drugs and 

demonstrated similar efficacy with 

complete cure rates of 73%-100%.

•  Single-drug therapy was as effective as 

combinations of antifungal, antibacterial 

and topical corticosteroid. 

• Four studies investigated systemic 

therapy, and oral fluconazole 

demonstrated similar efficacy to oral 

ketoconazole and topical clotrimazole.

Candidiasis

Keep it simple!



Cutaneous CandidiasisCandidiasis

- Generalized cutaneous

- Intertrigo

- Erosio interdigitalis blastomycetica

- Candidal folliculitis

- Angular cheiltis

- Candidal balanitis

- DDx: impetigo, HSV, exanthematous drug 

eruption, lichen sclerosis



Cutaneous Candidiasis

• Rx Topical

• Nystatin 100,000 U/gram cream, ointment, or powder q8-12 hrs until healed

• Azoles

• Miconazole 2% cream and/or powder BID until healed

• Ketoconazole 2% cream/shampoo QD for at least 2 weeks

• Econazole

• Efinaconazole (nails)

• Oral PO

• Fluconazole 150mg once weekly for 2-4 weeks

• Terbinafine

• Griseofulvin

Candidiasis



Oropharyngeal Candidiasis

• Rx Topical
• Miconazole 2% oral gel – 4x/d

• Be aware of drug-drug interactions as may get 
systemically absorbed!

• Rx Oral Lozenge/Troche
• Clotrimazole 10mg 5x/d for 10 days

• Oral Swish/Spit
• Nystatin 100,000 U/mL 5mL 3-4x/day

• Has sucrose so may develop dental caries in patients 
with dry mouths (i.e. head & neck radiation, Sjogren)*

• Amphotericin B 50-100mg/ml (compounded*) 3-
4x/d for weeks

• Oral Swish/Ingested
• Nystatin 100,000 U/mL 

• Itraconazole solution – 200mg QD for 1-4 weeks, 
held in mouth prior to swallowing

• Oral PO
• Fluconazole – 200mg on day 1, then 100 mg QD 

for 6 days

• Posaconzaole, voriconazole, or amphotericin B for 
resistant cases

Candidiasis



Esophageal Candidiasis

• Oral

• 1st-Line: PO Fluconazole 200-400mg QD for 14-21 days

• PO itraconazole 200mg QD for 14-21 days

• PO voriconazole 200mg BID for 14-21 days

• Refractory:

• Amphotericin B deoxycholate 0.3 to 0.7 mg/kg per day

• Posaconazole 400mg BID 

Candidiasis

Diagnose with help from ENT

 (will need endoscopy + culture)



Managing Vulvovaginal CandidiasisCandidiasis

• OTC Intravaginal Agents

• Boric Acid, Clotrimazole, Miconazole, 

Tioconazole

• Rx Intravaginal Agents

• Butoconazole, Nystatin, Terconazole

• Oral

• Fluconazole 150mg tablet single dose

• Ibrexafungerp 150mg BID for 1 day

• Triterpenoid class – similar MoA to echinocandins 

(targets same enzyme)

•  Inhibit glucan synthesis of fungal wall



PregnancyCandidiasis

• Oral Azoles (Fluconazole)

• Single 150mg dose of fluconazole has been 

a/w spontaneous abortion and congenital 

anomalies

• Topical Azoles

• Butoconazole

• Clotrimazole

• Miconazole

• Teraconazole

• Tioconazole

• Nystatin

• Boric Acid

Current guidelines state that only topical azole therapy 

should be used to treat VVC in pregnancy.****

Oral fluconazole safe during breastfeeding.***



Dr. Issa’s Pearls

• IL-17A/F signaling through IL-17RA is critical for mucocutaneous fungal immunity

• Relatively low frequency of OPC and the lack of CMC in these patients likely reflect 

that mucosal IL-17 responses are not completely inhibited by these biologics and are 

consistent with the notion that profound and sustained inhibition of the IL-17 pathway 

is required for the development of mucosal fungal disease

• There appears to be dose-dependent candidiasis AE event rate as observed with 

secukinumab and when considering bimekizumab reduction in AE rate after year 1 

(after reduction in dose)

• Collaborate with PCP, ENT and/or Infectious Disease specialist for treatment of 

complicated cases (e.g. recurrent, immunosuppressed [e.g. HIV], treatment-resistant, 

non-C. Albicans)

Candidiasis



Thank You!

Email: 

drnaiemissa@gmail.com
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