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AIBD are rare diseases: need for 
standardized outcome measures

• The rarity of AIBD has traditionally 
hampered the performance of 
sizeable randomized controlled trials

• The development and validation of 
standardized outcome instruments 
and disease definitions is pivotal to: 
(i) performance of multicenter clinical 
trials, (ii) comparison of results from 
different trials, and (iii) informed 
therapeutic decision making





• Two outcome instruments for pemphigus, the Pemphigus Disease 
Activity Index (PDAI) and the Autoimmune Skin Disorder Intensity 
Score (ABSIS) were developed by the International Pemphigus 
Committee and the German blistering disease group, respectively

• The PDAI assigns scores to defined anatomical regions based on 
the lesion number and size, with about 45% of the score reflecting 
skin involvement and about 45% mucosal manifestations

• The ABSIS is a general AIBD outcome instrument, which includes 
an objective component scored using body surface area and lesion 
type as weighting factors, and a subjective component related to 
patient discomfort during eating and drinking (Pfutze M et al. Eur J 
Dermatol 2007;17:4-11)



PDAI scoring sheet
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ABSIS scoring sheet
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PDAI and ABSIS: validation

• Internal and external studies evaluated inter-rater and intra-
rater reliability of PDAI and ABSIS showing a good to very 
good reliability of both instruments (while Physician Global 
Assessment-PGA- proved much less reproducible), with 
PDAI having the higher inter-rater and intra-rater intraclass 
correlation coefficients

• Assessment of convergent validity with PGA: higher 
correlation with PDAI than ABSIS

• Need for (i) further longitudinal studies evaluating PDAI and 
ABSIS sensitivity to change, (ii) definition of clinically 
significant minimal change

Rosenbach M et al. J Invest Dermatol 2009;129:2404-10
Kamiya K et al. J Dermatol Sci 2013;70:190-5

Patsatsi A et al. Acta Derm Venereol 2014;94:203-6
Rahbar Z et al. JAMA Dermatol 2014;150:266-72



PDAI and ABSIS: calculation of cut off values
defining pemphigus activity subgroups

• A prospective multicenter (31 
dermatology departments  6 countries), 
enrolled 96 consecutive patients with 
newly diagnosed pemphigus vulgaris (77) 
or foliaceus (19) 

• Cut-off values defining moderate, 
significant and extensive subgroups were 
calculated based on the 25th and 75th 
percentiles of the ABSIS and PDAI 
scores

• Cut-off values distinguishing moderate, 
significant and extensive pemphigus 
were 15 and 45 for PDAI, and 17 and 53 
for ABSIS

• Usefulness in clinical trials and in the 
management of patients with pemphigus

Boulard C et al. Br J Dermatol 2016;175:142-9



PDAI and ABSIS: use in clinical trials
• Autoimmune Blistering Diseases Study (AIBD) (US, observational 

longitudinal study) (http://clinicaltrial.gov/, NCT02753777), primary 
outcome: PDAI, BPDAI, secondary outcomes: ABQoL, ABSIS

• Study of efficacy and safety of VAY736 (anti-BAFF antibody) 
pemphigus vulgaris (PV) (Novartis Phamaceuticals, 4 countries, 
phase II) (NCT01930175), primary outcome: change in PDAI at 
week 12, secondary outcome: change in ABSIS at week 12

• A randomized, double-blind study to evaluate the efficacy and safety 
of rituximab versus mycophenolate mofetil in PV (Hoffmann-La 
Roche, 12 countries, 60 centers, 124 patients, phase III) 
(NCT02383589). Inclusion criteria: moderate-to-severely active 
disease based on PDAI, primary outcome: proportion of pts who 
achieve a complete remission on 0 mg prednisone and maintaining 
response >16 consecutive weeks

• Study of PRN1008 (a selective BTK inhibitor) in PV (Principia 
Biopharma, Inc., Australia, phase II) (NCT02704429). Inclusion 
criteria: mild to moderate PV based on PDAI

http://clinicaltrial.gov/


Instruments to evaluate disease activity:
the bullous pemphigoid disease area index (BPDAI)





BPDAI and ABSIS: validation in BP

• Different studies evaluated 
the reliability, validity and
responsiveness of BPDAI 
and ABSIS in bullous 
pemphigoid

• BPDAI demonstrated 
excellent reliability, validity 
and responsiveness, while 
ABSIS had moderate to 
good reliability, validity and 
responsiveness 

Patsatsi A et al. Clin Dev Immunol 2012;2012:854795
Lévy-Sitbon C et al. Dermatology 2014;229:116-22
Wijayanti A et al. Acta Derm Venereol. doi: 10.2340/00015555-2473

Responsiveness to change



• Observational study assessing outcomes, treatment patterns and 
related costs in BP (France, multicenter) (http://clinicaltrial.gov/, 
NCT02837965), BPDAI calculated at each visit

• Evaluation of safety, efficacy and pharmacodynamic effect of 
bertilimumab (human Mab targeting eotaxin-1) in BP (Immune 
Pharmaceuticals, Israel, open label, phase II) (NCT02226146), 
secondary efficacy outcome based on BPDAI reduction

• Anti-IL-5 (mepolizumab) therapy in BP (Switzerland, randomized, 
placebo-controlled, phase II) (NCT01705795), secondary 
outcome: changes in BP severity score over time (ABSIS)

• Evaluation of fluid retention due to superpotent topical 
corticosteroid (France, open label, phase IV) (NCT02360202), 
secondary outcome: change from baseline in BPDAI

BPDAI and ABSIS: clinical trials on BP

http://clinicaltrial.gov/


Instruments to evaluate disease activity:
the mucous membrane pemphigoid disease area 

index (MMPDAI)



MMPDAI scoring sheet
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BP therapeutic ladder





Pemphigus: therapeutic algorithm
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Rituximab immunotherapy in pemphigus
• The anti-CD20 monoclonal antibody rituximab, first approved for 

use in B-cell malignancies, is increasingly used to treat cases of 
severe, therapy-resistant pemphigus forms

• A recent meta-analysis of 30 studies (comparative trials, n=4, and 
case series) including 578 pemphigus patients treated with 
rituximab, in most cases administered in an adjuvant setting, 
showed:
• complete remission in the large majority (77.5%) of 

pemphigus patients after one cycle of rituximab 
• mean time to disease control was 1.1 month and to remission 

5.8 months, with a remission duration of 14.5 months and a 
40% overall relapse rate

• Serious adverse events in 3.3%: infectious complications
(sepsis, pneumonia, osteomyelitis, etc.)

Wang HH et al. Acta Derm Venereol 2015; 95: 928–932



• Phase III, randomized, double-blind, active-comparator, 
parallel-arm multicenter study to evaluate the efficacy and 
safety of rituximab (1,000 mg X 2) compared with 
mycophenolate mofetil (1 g/day) (MMF) in patients with 
moderate-to-severely active pemphigus vulgaris requiring 
60-120 mg/day oral prednisone (or equivalent) 

• Hoffmann-La Roche: 12 countries, 60 centers;
estimated enrollment: 124 patients (https://clinicaltrials.gov/
NCT02383589) 

• Primary outcome: proportion of pts who achieve a 
complete remission on 0 mg prednisone and maintaining 
response ≥16 consecutive weeks [time frame: 52 weeks]

Rituximab as first-line adjuvant therapy in 
pemphigus vulgaris

https://clinicaltrials.gov/


Huang A et al. J Am Acad Dermatol 2016; 74: 746-53



• A randomized, partial-blind, placebo-controlled phase II 
trial evaluating the efficacy, safety, pharmacokinetics and 
pharmacodynamics of VAY736, a BAFF receptor 
modulator, in the treatment of patients with mild to 
moderate pemphigus vulgaris

• Novartis Pharmaceuticals, 4 countries, 6 center; 
Estimated Enrollment: 32 pts (https://clinicaltrials.gov/
NCT01930175)

• Primary outcome: efficacy of a single intravenous dose of 
VAY736 in reducing the clinical disease activity in 
pemphigus vulgaris patients. The effect of VAY736 on 
clinical disease activity will be measured by the change in 
PDAI between baseline and week 12

https://clinicaltrials.gov/


• Chimeric antigen receptors (CAR) are chimeric proteins combining 
an extracellular antigen-recognition domain (a single chain variable 
fragment –scFv- derived from a monoclonal antibody specific for a 
tumor antigen) with intracellular signaling domains of the T-cell 
receptor. The engineered receptor allows autologous transduced 
cytotoxic T cells to recognize and kill cells expressing the targeted 
antigen

• CAR T-cell immunotherapy directed against CD19 has shown 
remarkable activity against several B-cell malignancies. It is being 
developed for an increasing number of solid tumors

Science 2016; 353:179-84



CAR T-cell immunotherapy 

CAR T-cell immunotherapy 
designs for B cell malignancies 

Schematics of CAR T-cell immunotherapy 
Turtle CJ et al. Clin Pharmacol Ther 

2016; 100: 252-8



A chimeric autoantibody
receptor (CAAR) was created 
with the extracellular domains of 
desmoglein 3 (Dsg3) as the 
extracellular domain in order to 
engineer T cells to kill 
autoimmune B cells expressing 
anti-Dsg3 surface antibodies 
(BCR) in pemphigus vulgaris  

CAAR T-cell immunotherapy for pemphigus: 
the concept 

Ellebrecht CT et al. Science 2016; 353: 179-84



• Dsg3 CAAR-T cells were able to kill anti-Dsg3 B cells in vitro, as 
assessed using antibody secreting hybridomas that target the Dsg3 
EC1/EC2/EC3-4 domains and K562/Nalm6 cell lines expressing 
anti-EC1 or EC2 IgG cloned from patients

• The Dsg3 EC1-4 CAAR was selected as the best construct 
combining potency and breadth of target recognition  



In a PV mouse model, Dsg3 CAAR T cells injection resulted in 
drop of anti-Dsg3 serum autoantibodies, negative DIF and lack of 
blistering, and significantly delayed or no hybridoma/Nalm6 cells 
overgrowth  



• In pemphigus models, CAAR T cells expressing Dsg3 
specifically kill anti-Dsg3 B cells, even in the presence of 
circulating autoantibodies and, possibly, without off-target 
toxicity 

• CAAR T-cell immunotherapy represents a targeted therapy 
approach for pemphigus and, in a more general way, 
autoantibody-mediated autoimmune diseases. It has the 
potential for generation of curative long-term memory CAAR 
T cells

Limits
• Short-term observations of CAART safety and efficacy in 

preclinical models

• Risk/benefit ratio of a therapy approach based on T cell 
transduction with lentiviral vectors in autoimmune diseases 
versus relapsing/therapy refractory lethal cancers 

CAAR T-cell immunotherapy for pemphigus



Grazie dell’attenzione!
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