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O
ne of my favorite lines from 
the movie Philadelphia is when 
Denzel Washington says, “Now, 
explain it to me like I’m a four-

year-old.” In the film, Washington plays the 
lawyer who begrudgingly takes on a client’s 
civil lawsuit against his former employer 
under the Americans with Disabilities Act 
for firing him when they found out he had 
AIDS. (That client was famously played by 
Tom Hanks, but I digress…)

The reason I mention my favorite line 
from this movie is that my article aims to 
explain the complex pathogenesis of psoria-
sis in an easy-to-understand manner.

The more we learn about the pathogen-
esis of psoriasis, the more interactions we 
observe between keratinocytes and the 
immune system. We consistently detect 
new molecules, new cells, and new feedback loops. Many 
of these discoveries have helped advanced therapies from 
the bench to the bedside. As a result, we now have treat-
ments that can clear 40 percent of patients with moder-
ate to severe psoriasis within 12 weeks, and at least 80 
percent of them can be maintained for years. (See Table 1. 
Also, read my article from the April edition to learn more: 
PracticalDermatology.com/2017/04)

THE EPIDERMIS
We know that epidermis in psoriasis grows seven times 

faster than normal epidermis. Histologically in psoriasis, we 
see a thickened epidermis, a loss of the granular layer, para-
keratosis (i.e nucleated cells within the stratum corneum), 
pustules of Kugoj, munro microabsesses (a collection of 
neutrophils in the stratum corneum), and a very irregular 
stratum corneum. In addition, Langerhans cells and melano-

cytes are present in both normal and psori-
atic epidermis. 

NORMAL VERSUS  
PSORIATIC DERMIS

Normal dermis and psoriatic dermis are 
composed of a collagen and fibrin matrix. 
Normal dermis has blood vessels, and some 
lymphocytes (most of which are non-differ-
entiated naive T-cells). Within the dermis, 
there are some macrophages and some 
dendritic cells that have Toll-like recep-
tors on their surface that can be bound by 
molecules like autologous DNA or RNA 
via koebnerization. This process activates 
the dendritic cells to synthesize and release 
various cytokines, namely IL-12 and IL-23. 
These cytokines activate lymphocytes and 
neutrophils.

In the psoriatic dermis, by contrast, there are a plethora 
of lymphocytes, mostly helper T-cells (CD-4) cells including 
Th1, IL-17, and IL-22. There are also many dendritic cells, 
dilated blood vessels, macrophages, and some neutrophils.

 
SO WHAT’S REALLY GOING ON HERE?

The red, raised plaques of psoriasis are caused by prolifera-
tion of leukocytes, an avascular response, and an enhanced 
keratinocyte proliferation, which decreases normal keratino-
cyte maturation. Keratin 16 is a marker that shows keratino-
cytes are not differentiating normally above the basal layer 
on psoriatic epidermis. 

When psoriatic plaques are treated adequately, however, 
Keratin 16 disappears. One current hypothesis is that der-
mal dendritic cells may be primed by such anti-microbial 
peptides as b-defensin and cathelicidin, which are expressed 
on the surface of psoriatic keratinocytes and subsequently 
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released into the dermis. Upon binding to dermal dendritic 
cells, keratinocytes are primed to activate when exposed to 
autologous DNA and/or RNA.

Activated dendritic cells produce IL-12 and IL-23. These 
interleukins are composed of two proteins that contain a 
p40 subunit. IL-12, however, contains a p35 subunit whereas 
IL-23 contains a p19 subunit.

IL-12 activates the innate immune system by increas-
ing the colonization of neutrophils, which are full of IL-17. 
Neutrophils travel to the epidermis, which are noted as 
collections of neutrophils (i.e pustules of Kugoj and Munro 
microabsesses). Neutrophils in the epidermis are one of the 
first histologic signs of psoriasis.

IL-17 induces the keratinocytes to produce and express 
anti-microbial peptides such as b-defensin and a host of 
cathelicidins on its surface. There is rarely impetiginization 
in psoriatic skin, due to the increased expression of anti- 
microbial peptides.

Anti-microbial peptides and Il-17 stimulate the keratino-

cytes to produce other molecules including IL-19 and IL-36, 
which directly induce keratinocyte proliferation and an 
aberrant epidermis. So in essence, psoriasis is a result of an 
activation of the innate and adaptive immune system. 

INNATE AND ADAPTIVE  
IMMUNE RESPONSES IN PSORIASIS

Let’s put it another way: The innate immune system deliv-
ers the first punch, and the adaptive immune system throws 
the second. Activated dermal dendritic cells produce IL-12 
which, in turn, directs neutrophils and activates naive T-cells 
to become Th1 cells. These cells produce TNF-alpha.

TNF has many functions. This cytokine sends naive T-cells 
to local lymph nodes where they activate naive T-cells 
and induce the proliferation of Th1 and Th17 cells. TNF-
alpha induces the synthesis of intercellular adhesion mole-
cules (ICAMs), which facilitates diapedesis, whereby activat-
ed T-cells in the lymph vessels and blood vessels can traverse 
the lumen into the dermis. This protein can also induce the 
synthesis of epidermal growth factor and vascular endothe-
lial growth factor, which enhances keratinocyte proliferation 
and blood vessel growth and dilation, respectively. TNF is 
also a co-factor in activating helper T-cells.

Activated dendritic cells also produce IL-23, which induc-
es the activation and proliferation of T helper cells, which 
produce both IL-17 and IL-22. Both IL-17 and IL-22 directly 
or indirectly induce the proliferation of keratinocytes. IL- 17, 
in conjunction with TNF, induces the transcription of many 
keratinocyte genes that result in the release of even more 
IL-17, TNF, cathelicidin, IL-37 (an autoantigen that is che-
motactic for Th17), and dendritic cells, plus IL-19, 36 and 22 
which induce keratinocyte proliferation.

REMISSION POSSIBLE?
In essence, the activation of the innate and adaptive 

immune system results in a self-perpetuating T-cell mediated 
disease marked by aberrant keratinocyte growth. There is no 
check in the pathogenic pathway, which is why psoriasis is 
chronic.

Many of the available biologic drugs already approved to 
treat psoriasis—and many in the pipeline—seek to block the 
cytokines involved in the pathogenesis of psoriasis at various 
steps along the the psoriatic inflammatory cascade. In the 
future, we may be able to put psoriasis into remission as a result 
of the research that is shining a light on its pathogenesis. n

Visit PracticalDermatology.com for a list of 
resources and references related to this topic.
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TABLE 1. BIOLOGIC THERAPIES  
FOR PSORIATIC DISEASE

Biologic Drug Indications

Cimzia (certolizumab 
pegol)

Psoriatic arthritis, rheumatoid arthritis, 
ankylosing spondylitis and Crohn’s 
disease

Cosentyx  
(secukinumab)

Plaque psoriasis, psoriatic arthritis, 
and ankylosing spondylitis 

Enbrel (etanercept) Psoriasis in patients 4 years and older, 
psoriatic arthritis, rheumatoid arthri-
tis, juvenile rheumatoid arthritis and 
ankylosing spondylitis

Humira (adalimumab) Psoriasis, psoriatic arthritis, ankylosing 
spondylitis and rheumatoid arthritis

Orencia (abatacept) Adult psoriatic arthritis, adult rheuma-
toid arthritis and juvenile idiopathic 
arthritis

Remicade (infliximab) Psoriasis, psoriatic arthritis, rheuma-
toid arthritis, ulcerative colitis, ankylos-
ing spondylitis and Crohn’s disease

Simponi (golimumab) Psoriatic arthritis, rheumatoid arthritis 
and ankylosing spondylitis

Stelara (ustekinumab) Plaque psoriasis and psoriatic arthritis

Taltz (ixekizumab) Plaque psoriasis 

Tremfya (guselkumab) Plaque psoriasis

—Adpated from The National Psoriasis Foundation
Psoriasis.org/about-psoriasis/treatments/biologics/resources


