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Welcome to the sixth installment of Benchside Dispatch, a series of 
interviews with top researchers in the field of dermatology intended to 
highlight important advances in the care of medical skin disorders. Over 
the course of this series, prominent thought leaders will explore the bur-
geoning research in specific dermatologic disease states and how signifi-
cant advancements in basic science are fueling a healthy pipeline of new 
candidate therapeutics.

In this installment, Masayuki Amagai, MD, PhD, discusses pemphigus 
vulgaris (PV). Dr. Amagai is Professor and Chair of the Department of 
Dermatology and Vice Dean at the Keio University School of Medicine. One 
of the world’s foremost researchers in PV and autoimmune blistering diseas-
es, his work has been published in many high impact journals including Cell, 
the Journal of Clinical Investigation, Nature, and the New England Journal of 
Medicine. Dr. Amagai is an editor for numerous international dermatology 
journals, has received many of dermatology’s highest honors, and has served 
as president of the Japanese Society for Investigative Dermatology.

Pemphigus vulgaris (PV) is a chronic autoimmune blistering disease 
that can severely affect the skin and mucous membranes. Despite 
being a rarely occurring skin entity, there is a deep understanding 
of the pathogenesis of the disease, thanks in large part to luminar-
ies such as Professor Masayuki Amagai, MD, PhD, the subject of this 
installment of Benchside Dispatch. Over the course of his career, 
Dr. Amagai’s landmark research has characterized and redefined PV 
specifically as an anti-desmoglein autoimmune disease. This detailed 
understanding has provided powerful new avenues for more precisely 
targeted, mechanism-based therapies, both for PV in particular and 
as a paradigm for antigen-specific autoimmune diseases in general. 

William Ju, MD: How much is known about the pathogenesis of 
pemphigus vulgaris?

Masayuki Amagai, MD, PhD: Although it is a rare entity, pemphi-
gus vulgaris is one of best characterized autoimmune disease in terms 
of its pathophysiology. PV is mediated by IgG autoantibodies against 
desmogleins, which are cell-cell adhesion molecules of keratinocytes. 
IgG autoantibodies inhibit the adhesion function of desmoglein, which 
results in blister formation in the skin and mucous membranes. 

Dr. Ju: What are the current treatment strategies for this disease? 
Dr. Amagai: The mainstay for treatment is to use high-dose sys-

temic corticosteroids along with an immunosuppressive agent. For the 
latter, this can be azathioprine or mycophenolate mofetil, and here 
in Japan, we also use cyclosporine. If the disease is not well controlled 
with these measures, we can try plasma exchange or high-dose IVIG. 
Unlike plasma exchange, IVIG can be given outside large medical cen-
ters; and while it is immunomodulatory, unlike all the other therapies, 
IVIG is not as clinically immunosuppressive. More recently, rituximab 
has gained widespread use internationally. CD20 is a marker of B cells, 
and rituximab as an anti-CD20 monoclonal antibody eliminates B 
cells, including the ones that are producing the pathogenic IgG caus-

ing PV. Although effective, it is a slow-acting agent, because even if B 
cells are removed, the already formed IgG takes time to clear.

Dr. Ju: Having faster acting agents with reduced side effects from 
clinical immunosuppression is then an area of unmet need in pem-
phigus. What are your thoughts on approaching this?

Dr. Amagai: There is a need to suppress autoimmunity in a way that 
is antigen specific. Rituximab targets B cells in general, and not just the 
ones responsible for producing autoantibodies against desmoglein, 
which are responsible for the PV pathophysiology. Of course, what I am 
describing, antigen-specific immunosuppression, is something that is 
relevant to the entire field of autoimmune disease. PV may be the first 
condition where we may be able to achieve this goal. To do that, it will 
take additional basic science and pre-clinical research. Our laboratory 
has what we think is a good active disease model. By understanding the 
molecular basis of how healthy individuals normally suppress autoreac-
tive immunity, we should be able to develop more specific therapeutic 
modalities for treating autoimmune responses that cause diseases. 
Several companies are interested in this approach.

Dr. Ju: What are some of the most promising potential develop-
ments in the area of treatment? 

Dr. Amagai: A recent publication in Science by Aimee Payne and 
her colleagues from the University of Pennsylvania described the use 
of Chimeric Auto-Antibody Receptor T cell therapy (CAAR-T) in an in 
vivo model of PV. This is a very clever and very promising idea. Briefly, 
the investigators developed human T cells to express a chimeric auto-
antibody receptor with a PV autoantigen, desmoglein 3, as its extracel-
lular domain. These engineered T cells thus specifically recognize and are 
cytotoxic to B cells producing anti-desmoglein 3 pathogenic antibodies 
and eliminate them. This approach was successful in a mouse model 
of pemphigus. There are some issues to be clarified before human test-
ing, but this approach is unique and novel. PV could be the first disease 
treated for antigen-specific immunosuppression with CAAR-T, and this 
approach could be applied to other autoimmune diseases.

Dr. Ju: What did you think the future pemphigus treatment may 
look like?

Dr. Amagai: In the shorter term, one potentially interesting avenue 
is to explore using rituximab as initial therapy along with a reduced 
dose of systemic corticosteroids to bring active disease under control 
and avoid relapse, while having fewer side effects due to high dose sys-
temic steroids. So instead of 1mg/kg per day, perhaps corticosteroids 
can be reduced to 0.5 mg/kg per day when combined with rituximab 
from the start of therapy. In the longer term future, I mentioned 
CAAR-T cells that eliminate disease-specific B cells. Another approach 
is to attempt modulating T cells, because B cells producing pathogenic 
autoantibody need T cell help, without which the B cells causing the 
PV will die out, potentially curing the disease. Other areas that could 
provide tools to discover better therapies is further understanding 
what triggers PV disease onset and clarifying how immune tolerance—
both central, and peripheral in the skin—is normally established and 
maintained for desmogleins and then is lost in PV. n
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