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Atopic Dermatitis: Burden, Pathogenesis, 
and Treatment
Angelia Szwed

Recognizing the Burden of 
Atopic Dermatitis
Atopic dermatitis (AD) is a common inflam-
matory skin disease, that affected an estimated 
7 million to 8 million adults in the United 
States in 2014.1,2 AD presents as highly pruritus, 
eczematous lesions that differ in diagnostic 
features as they can be acute, subacute, or 
chronic. Acute and subacute lesions are 
characterized by erythema, papulovesicles, 
excoriations, and serous exudate. Chronic 
lesions are characterized by plaques with 
excoriations and lichenification.3,4

The disease may manifest at any age; the 
majority of early-onset cases of AD greatly 
improve or resolve in late childhood; how-
ever, up to 30% of patients may experience 
persistent AD into adulthood.4 Adult-onset 
AD may also occur, where patients present 
with initial symptoms in adulthood.5 The 
onset of AD may be a contributing factor in 
the duration of AD persistence. A prolonged 
disease course marked by persistence of 
AD is associated with risk factors including 
female gender, an older age of disease onset, 
and greater severity cases of AD, as well as a 
history of persistent disease.6

AD is a chronically relapsing skin con-
dition, and therefore, patients experience 
repeated episodes of flare-ups following 
episodes of remission.3,4 For some patients, 
achieving control of AD is a challenge; there is 
an unmet need for more effective therapeutics 
to control moderate to severe AD.7 Patients 
with moderate to severe AD suffer a high 
burden of disease characterized by highly 
pruritic, eczematous lesions in a chronic 
cycle of relapse (Figure3,4).8

Pathogenesis of AD
Abnormalities in skin barrier structure and 
function, and immune response mechanisms 
leading to cutaneous inflammation closely 
interact to contribute to the pathogenesis 
of AD.  Immune activation of type 2 helper 
T-cells (Th2) results in the production of 
key drivers of inflammation in AD. Inter-

leukins (IL)-4 and IL-13 affect downstream 
mediators of immune response and weak-
ened function of the epidermis. Increased 
circulating IL-4 and IL-13 will influence 
recruitment of infiltrating inflammatory 
cells, and activation of Th2 cells to stim-
ulate production of IL-4, IL-13 and other 
proinflammatory cytokines, chemokines, 
and IgE for allergic response.3,9

In some forms of AD, epidermal barrier 
defects are primarily driven through Th2 
polarized immune pathway dysregulation, 
which downregulates keratinocyte differ-
entiation and impairs epidermal integrity.3,9 
Increased expression of IL-4 and IL-13 is 
associated with alterations in structural 
components, such as lipid composition and 
organization, by decreasing the production 
of structural proteins, such as epidermal 
lipids and antimicrobial proteins, resulting 
in a weakened epidermal barrier function 
and increased susceptibility to infection.3 

Treatment of Moderate to Severe 
AD With Dupilumab 
Dupilumab is indicated for the treatment 
of adults with moderate to severe AD who 
are not adequately controlled with topical 
prescription therapies, or for patients not 
advised for treatment with topical therapies.10

As key mediators of immune response 
signaling, IL-4 and IL-13 are therapeutic 
targets for the treatment of AD. IL-13 and IL-4 
share signaling pathways through binding 
heterodimeric subunits on Type II cell surface 
receptor complexes. IL-4 specifically binds 
the IL-4Rα subunit of Type I and Type II cell 
surface receptors and activates signaling re-
sponsible for the release of proinflammatory 
cytokines, chemokines, and IgE.10

Dupilumab is a human monoclonal IgG4 
antibody that binds IL-4Rα, and blocks IL-4 
and IL-13 induced receptor activation. In 
this way, dupilumab inhibits downstream 
inflammatory signaling responsible for the 
proinflammatory response and skin barrier 
dysfunction in AD. Dupilumab inhibits both 
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IL-4 and IL-13 mediated activation of the Type 
I and Type II receptor complexes. Consis-
tent with IL-4Rα antagonism and receptor 
blockade, serum levels of IL-4 and IL-13 
increase following dupilumab treatment.10

Clinical Trial Data
The clinical efficacy of dupilumab was inves-
tigated across 3 randomized, double-blind, 
placebo-controlled trials (Table8,10,11). A 
total of 2119 adult patients with moderate 
to severe AD not adequately controlled by 
topical medication were enrolled.10

Dupilumab was investigated as a mono-
therapy in SOLO 1 (N = 448) and SOLO 2 
(N = 469), where patients were randomized 
(1:1) to receive subcutaneous injections with 
600 mg of dupilumab at week 0, followed 
by 300 mg every other week for 16 weeks 
or subcutaneous injections of placebo. 
The initial 600-mg dose is recommended 
to be administered as 2 dupilumab 300 mg 
injections at different injection sites.10,8

The efficacy and safety of dupilumab 
with concomitant topical corticosteroid 
(TCS) treatment was investigated in the 
phase 3 LIBERTY AD CHRONOS trial  
(N = 421). Patients with moderate to severe 
AD were randomized (1:3) to receive subcu-
taneous injections of dupilumab 300 mg or 
placebo every 2 weeks (following the initial 
600-mg dose) for 52 weeks in addition to 
background TCS therapy.10,11

Overall Improvements in  
AD Severity 
As the primary end point across all 3 trials, 
patients were assessed for overall disease 
severity based on the clinical signs and 
physical characteristics of AD from baseline 
to week 16. The 5-point scoring system, as 
defined by an Investigator’s Global Assess-
ment (IGA), globally scores AD lesions on a 
severity scale of 0 to 4. Investigators defined 
responders to therapy as patients with an 
IGA score of 0 or 1 with a reduction of ≥2 

points the IGA scale, or improvement in AD 
severity, from baseline to week 16. Patients 
with a score of 0 had clear skin, with no 
inflammatory signs of AD; patients with a 
score of 1 had almost clear skin indicated 
by morphologically minimal lesion eleva-
tion, papulation or infiltration, and barely 
perceptible erythema.8,10,11

In all 3 trials, a greater proportion of 
patients treated with dupilumab achieved 
improved disease severity compared with 
placebo-treated patients, defined by the 
IGA 5-point scoring system at week 16. The 
effect of dupilumab on disease severity was 
consistent across SOLO 1 and SOLO 2; 38% 
and 36% of patients in the dupilumab group 
responded to therapy, achieving scores of 
0 or 1 compared with 10% and 9% in the 
placebo group, respectively (P <.001).8,10

In LIBERTY AD CHRONOS, a signifi-
cantly greater proportion of patients in the 
dupilumab and TCS treatment group had 
IGA scores of 0 or 1 compared with the pla-
cebo and TCS treatment at week 16 (39% vs 
12%; P <.0001). In the 52-week efficacy results, 
the overall clinical responder rate was also 
significantly higher in the dupilumab and 
TCS treatment group, with 36% of patients 
achieving IGA scores of 0 or 1, compared 
with 13% in the placebo and TCS group (P 
<.0001).11 More than half (53%) of patients 
who achieved IGA scores of 0 or 1 at week 
16 with dupilumab treatment maintained 

Figure. Hallmarks of Atopic Dermatitis3,4

• Chronic relapse flare-up episodes
 ˨Cycle of highly pruritic, eczematous lesions

• Lesion characteristics 
 ˨Erythema, papulovesicles, serous exudate, plaques with excoriations and lichenification

• Risk factors for prolonged disease   
 ˨Older age of disease onset 
 ˨Severe cases of atopic dermatitis
 ˨History of persistent disease

Table. Efficacy of Dupilumab in the Treatment of AD Across Trials8,10,11

Efficacy end points

16-week Monotherapy Trials 52-week LIBERTY AD CHRONOS

Placebo Dupilumab Placebo + TCS Dupilumab + TCS

SOLO 1  
(N = 224) 

SOLO 2 
(N = 236)

SOLO 1 
(N = 224) 

SOLO 2 
(N = 233) (N = 264) (N = 89)

IGA 0 or 1 and ≥2 points 
from baselinea,b 10% (n = 23) 8% (n = 20) 38% (n = 85) 36% (n = 84) 13% (n = 33)  36% (n = 32)

≥75% improvement in EASI 
score from baselinec 15% (n = 33) 12% (n = 28) 51% (n = 115) 44% (n = 103) 22% (n = 57) 65% (n = 58)

≥90% improvement in EASI 
score from baselinec 8% (n = 17) 7% (n = 17) 36% (n = 80) 30% (n = 70) 16% (n = 41) 51% (n = 45)

Peak pruritus NRS score 
improvement ≥4 points  
from baselined

12% (n = 26/ 
N = 212)

10% (n=21/
N=221)

41% (n = 87/ 
N = 213)

36% (n = 81/ 
N = 225)

13% (n = 32/ 
N = 249)

51% (n = 44/ 
N = 86)

AD indicates atopic dermatitis; EASI, Eczema Area and Severity Index; IGA, Investigator’s Global Assessment; NRS, numerical rating scale; TCS, topical corticosteroids.
aIGA 0 = clear, or 1 = almost clear with a reduction of ≥2 points on a 0-4 IGA scale.
bP <.001, vs placebo treatment.
cA composite score of the severity of the AD lesions for the extent of whole body determined on a EASI score of 0 to 72 from assessments of erythema, infiltration/papulation, 
excoriation, lichenification.
dAnalysis for this end point was performed only for patients with baseline peak pruritus NRS score ≥4.
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clinical response at week 52. Additionally, 
24% of nonresponders (patients who did 
not achieve IGA scores of 0 or 1) at week 16 
with dupilumab treatment, had achieved 
this response to dupilumab by week 52.10

Clinical Extent and Severity of 
AD Lesions
As a key efficacy end point, investigators 
assessed the extent and severity of AD skin 
lesions for each region of the body affected 
using the Eczema Area and Severity Index 
(EASI) at week 16 (Table8,10,11). A composite 
score of the severity of the AD lesions for the 
extent of whole body is determined on an 
EASI score of 0 to 72, with increased disease 
severity at higher scores, from assessments 
of erythema, infiltration/papulation, exco-
riation, and lichenification.8,11

In SOLO 1 and SOLO 2, 51% and 44% of 
patients treated with dupilumab achieved 
improvements of at least 75% in EASI score 
from baseline by week 16 compared with 
15% and 12% of patients treated with place-
bo, respectively (P = .001, for both trials).8 
Moreover, a greater proportion of patients 
achieved improvements of at least 90% 
in EASI score from baseline by week 16 
with dupilumab treatment compared with  
placebo in SOLO 1 (36% vs 8%) and SOLO 2 
(30% vs 7%).8 In LIBERTY AD CHRONOS, 
69% of patients in the dupilumab and TCS 
treatment group achieved improvements of at 
least 75% in EASI score compared with 23% of 
patients in the placebo/TCS group by week 16  
(P < .0001); improvements were maintained 
by week 52 (65% vs 22%; P <.0001).11 In 
the 52-week assessment in LIBERTY AD 
CHRONOS, 51% of patients treated with 
concomitant TCS and dupilumab achieved 
improvements of at least 90% in EASI score 
compared with 16% of patients treated with 
placebo and TCS (P <.0001).10,11

Pruritus Symptom Relief 
The pruritus numerical rating scale (NRS) 
is a patient-reported measure that assesses 
maximum itch intensity in the previous 
24 hours rated on a scale scored from 0 to 
10, ranging from “no itch” to “worst itch 
imaginable.” Clinical response was defined 
as improvements of at least 4 points on the 

NRS, from baseline to a given time point, 
over the trial period (16 or 52 weeks).8,11

Across both SOLO trials, a significantly 
greater proportion of patients achieved clin-
ical response of prespecified pruritus relief 
compared with patients receiving placebo. 
At week 16, 41% and 36% of patients in the 
dupilumab groups achieved improvements 
of at least 4 points from baseline on the NRS 
compared with 12% and 10% of patients in 
the placebo groups from SOLO 1 and SOLO 
2, respectively (P <.001, for both trials).8 In 
LIBERTY AD CHRONOS, significantly  
(P <.0001) more patients achieved at least a 
4-point improvement in peak pruritus NRS 
with dupilumab and TCS compared with 
placebo and TCS from baseline at week 16 
(59% vs 20%) and week 52 (51% vs 13%).10,11

Safety of Dupilumab  
The safety of dupilumab was assessed in 
patients treated across the SOLO 1 and 
SOLO 2 16-week trials, and patients enrolled 
in a 16-week dose-finding study. Of the 1472 
patients treated with dupilumab with or 
without TCS, 739 received treatment for 
at least 1 year.10

During the 16-week trials, the most 
common adverse reactions occurring at 
an incidence of least 1% and occurring at a 
higher rate in the dupilumab groups com-
pared with placebo groups were: injection 
site reactions (10% vs 5%); conjunctivitis 
(10% vs 2%); oral herpes (4% vs 2%); herpes 
simplex virus infection including herpes 
simplex, genital herpes, herpes simplex 
otitis externa, and herpes virus infection 
(2% vs 1%); and eye pruritus (1% vs <1%).10 
The safety profile of dupilumab with TCS 
through week 52 was generally consistent 
with the safety profile observed at week 16. 
Notably, a few adverse reactions occurred 
in more than 1% of the treatment groups in 
LIBERTY AD CHRONOS, which were not 
observed in SOLO 1 and SOLO 2 outcomes; 
blepharitis occurred at a rate of 5% with 
dupilumab and TCS treatment compared to 
1% in placebo groups, and dry eye occurred 
in 2% and less than 1%, respectively.10 

In the 16-week monotherapy trials, kera-
titis was reported in less than 1% of patients 
in the dupilumab group, with no cases in 

the placebo group. From the 52-week safety 
analysis in LIBERTY AD CHRONOS trial, 
keratitis was reported in 4% of the dupilum-
ab and TCS group compared with no cases 
in the placebo and TCS group, translating 
to an incidence of 12 keratitis events per 100 
patient-years with dupilumab and TCS 
treatment. Most patients experiencing  
keratitis recovered or were recovering during 
the treatment period.10

Conjunctivitis was the most frequent-
ly reported eye disorder. During the 52-
week treatment period in LIBERTY AD  
CHRONOS, conjunctivitis including con-
junctivitis, allergic conjunctivitis, bacterial 
conjunctivitis, viral conjunctivitis, giant 
papillary conjunctivitis, eye irritation, and 
eye inflammation, was reported in 16% of 
patients treated with dupilumab and TCS 
compared with 9% in patients treated with 
placebo and TCS. This translates to an  
incidence rate of 20 conjunctivitis events per 
100 patient-years in patients treated with 
dupilumab with concurrent TCS treatment, 
and 10 eventes per 100 patient-years in 
patients receiving placebo with concurrent 
TCS treatment.10

Adverse events lead to discontinuation 
of study treatment in 1.9% of patients receiv-
ing dupilumab monotherapy and 1.9% of  
patients receiving placebo across the 16-week 
monotherapy trials. In the 52-week trial, a 
greater proportion of patients treated with 
placebo and TCS discontinued treatment 
due to an adverse event compared with 
those receiving dupilumab with concomitant 
TCS (7.6% vs 1.8%). Importantly, 2 patients 
discontinued treatment due to adverse 
reactions, including atopic dermatitis and 
exfoliative dermatitis (1 patient each).10

As with all therapeutic proteins, there 
is a potential for immunogenicity. In the 
16-week clinical trials, 7% of patients re-
ceiving dupilumab developed antibodies 
to dupilumab. Approximately 2% of all 
patients treated with dupilumab had neu-
tralizing antibodies in the 16-week trial.  
Approximately 7% of patients developed 
antibodies to dupilumab when receiving 
dupilumab and concomitant TCS in the 
52-week trial. Approximately 2% of those 
who developed antibodies to dupilumab 
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had persistent antibody responses and 1% of 
all patients receiving dupilumab and TCS 
had developed neutralizing antibodies.10

Across clinical trials, dupilumab offered 
improvements in pruritus symptom relief, 
and improvement in AD lesion clinical 
extent and severity. Given the estimated  
1.6 million patients with uncontrolled chron-
ic moderate to severe AD despite treatment, 
dupilumab provides an effective therapeutic 
option to treat patients with this chronically 
relapsing skin condition.  ●
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Review Finds Topical Corticosteroid Phobia in Atopic  
Dermatitis Contributes to Medication Nonadherence
Laura Joszt

A lthough topical corticosteroids (TCSs) 
are an effective therapy for patients 

with atopic dermatitis (AD), nonadherence 
to this treatment is common. A study in JAMA 
Dermatology sought to better understand 
TCS phobia, which is a major reason for 
treatment failure in patients with AD.

TCS phobia was originally described as 
an irrational fear of corticosteroids, but it has 
evolved to include descriptions of negative 
feelings and beliefs that patients hold about 
TCSs. The authors reviewed literature to 
investigate the prevalence of TCS phobia, 
causes of concern, sources of the phobia, 
and effects on treatment adherence.

“A better understanding of TCS phobia 
will enhance clinicians’ ability to provide 
personalized education for their patients 
and colleagues about the safety and efficacy 
of TCSs, thereby increasing adherence and 
decreasing morbidity related to AD,” the 
authors wrote.

The researchers identified 676 articles 
published between January 1, 1946, and 
October 31, 2016, that included combi-
nations of terms such as topical steroid, 

corticosteroid, phobia, atopic dermatitis, 
anxiety, and worry. Of those articles, only 
16 remained after exclusion criteria were 
applied. The 16 studies spanned 16 loca-
tions: Australia, Canada, Croatia, France, 
Germany, Hong Kong, Japan, Mexico, the 
Netherlands, Norway, Poland, Singapore, 
South Korea, Spain, the United Kingdom, 
and the United States.

In the articles being reviewed, 10 used 
the word “phobia,” but there was variation 
in how it was defined, including irrational 
and/or unwarranted fear of TCSs, the general 
fear related to TCS use, and concern and 
anxiety about TCS use. The prevalence of 
TCS phobia in these studies ranged from 
21% to 83.7%. The study with the lowest 
prevalence of TCS phobia included only 
caregivers of pediatric patients and the 
study with the highest prevalence included 
only adult patients.

In addition, only 2 studies compared 
nonadherence rates between patients with 
and without TCS phobia. They found a 
higher proportion of patients with phobia 
reported partial adherence or nonadherence.

“Assessing for TCS phobia at the onset 
of a new patient-physician relationship 
could provide a potential target for early 
intervention by physicians and an oppor-
tunity to increase patient adherence with 
focused counseling,” the authors wrote.

Interventions may also target the source 
of TCS phobia. Four of the studies found 
that physicians and healthcare workers were 
the top source of information about TCSs. 
One noted that insufficient information 
and conflicting opinions among providers 
about TCSs caused anxiety and confusion. 
The authors of the review suggest better 
educating physicians and pharmacists on 
safe TCS use.

“Future research endeavors should work 
toward the development of well-controlled 
studies assessing interventions that may 
reduce TCS phobia and improve treatment 
outcomes in AD,” the authors concluded.  ●
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Dermira Obtains Exclusive Rights for Commercialization of 
Atopic Dermatitis Drug
Lauren Santye

Biopharmaceutical company Dermira 
has entered into a licensing agreement 

with F. Hoffmann-L Roche and Genentech 
to obtain exclusive, worldwide rights for 
the development and commercialization 
of lebrikizumab.

Lebrikizumab is a monoclonal antibody 
designed to specifically target interleukin 13 
(IL-13) for patients with moderate to severe 
atopic dermatitis, according to a press release.

Atopic dermatitis is the most common 
form of eczema, characterized by patches 
of dry, red skin that may have scales and/or 
crust. It affects at least 28 million individuals 
of all ages in the United States, according 
to the American Academy of Dermatology.

Under the agreement, Dermira will make 
an initial payment of $80 million to Roche 
and payments totaling $55 million in 2018. 
Furthermore, the company is obligated to 
make additional payments upon achieving 
certain milestones.

These milestones comprise $40 mil-
lion upon the initiation of Dermira’s first 
phase 3 clinical trial, up to $210 million 
upon the achievement of regulatory and 
first commercial sale milestones in certain 
territories, and up to $1.025 billion based 
on the achievement of certain thresholds 
for lebrikizumab’s net sales for indications 
other than interstitial lung disease.

Dermira will make royalty payments 

representing percentages of net sales ranging 
from high single-digits to high teens upon 
potential regulatory approval.

“Atopic dermatitis is one of the most 
common skin diseases in the world, affect-
ing millions of adults and children, and 
moderate to severe forms of this condition 
present a tremendous burden for patients,” 
Tom Wiggans, chairman and CEO of Der-
mira, said in the release. “We believe atopic 
dermatitis is one of the greatest unmet 
needs in dermatology, and lebrikizumab, 
if successfully development and approved, 
could represent a meaningful advancement 
in the treatment of this disease.

Immune-Cell Numbers Determine Combination Immunotherapy 
Response in Melanoma Patients
Alison Rodriguez

T he Journal of Clinical Investigation In-
sight published a study that analyzed 

112 different melanoma tumors in attempt 
to correlate partially exhausted cytotoxic 
lymphocytes (peCTLs) and regulatory  
T lymphocyte (Treg) levels with response 
to combination immunotherapy.

The patients were treated with anti- 
programmed death 1 (PD-1) monotherapy or 
combination therapy and their responses, 
Treg levels, and demographics were com-
pared. PD-1 inhibition activates the peCTLs 
and can induce tumor regression.

“We previously showed that the peCTL 
fraction predicts response to anti–PD-1 
monotherapy,” the authors wrote. “Here, we 
sought to correlate peCTL and Treg levels 
with response to combination immunother-
apy, and with demographic/disease charac-
teristics, in metastatic melanoma patients.”

The study found that low peCTL correlat-
ed with the female sex and liver metastasis, 
but not with lactate dehydrogenase, tumor 

stage, or age. Patients with low peCTL who 
were given combination therapy showed 
higher overall response rates than patients 
who received the monotherapy. However, in 
patients with high peCTL, overall response 
rates to anti-PD-1 monotherapy and combi-
nation therapy were similar. The researcher 
had defined low versus high peCTL (≤20% 
vs >20%) during a previous study.

“Using this cutoff, derived from our 
previous analysis in patients treated with 
anti–PD-1 monotherapy, we found that 
low-peCTL patients had increased response 
rates with combination checkpoint blockade, 
while high-peCTL patients had equivalent 
response rates with either combination or 
monotherapy,” the researchers wrote. “Taken 
together, these results suggest that fewer 
tumor-infiltrating peCTLs are required to 
achieve a response to ipilimumab/nivolumab 
combination therapy.”

The research concluded that few-
er tumor-infiltrating peCTLs may be  

necessary to achieve a response to combina-
tion immunotherapy. The analysis revealed 
correlation of low peCTL among women 
with liver metastasis demonstrates the need 
for further studies for new specific therapies 
to be developed that are personalized for 
certain host factors.

“There is a complex interplay between 
the environment, the microbiome, the 
host immune system, and the tumor. The 
results presented here provide a framework 
with which we can begin to understand 
why specific patient subsets have a pau-
city of tumor-infiltrating peCTLs and 
thus a lower likelihood of responding 
to immune checkpoint blockade,” the  
authors concluded.  ●
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Psoriasis Linked to High Cholesterol Levels, Study Finds

P atients with psoriasis often also main-
tain high cholesterol levels because 

of a class of immune cells that link hy-
perlipidemia with the development of 
psoriasis symptoms.

In a new study, Chyung-Ru Wang, PhD, 
a professor of Microbiology-Immunology, 
and her team utilized a strain of mice with 
specific immune cells, called self-lipid–re-
active T-cells, and high levels of cholesterol, 
hyperlipidemia, in their blood. 

The researchers noticed the mice with 
hyperlipidemia began developing skin 
diseases mirroring the usual development 
of psoriasis in humans.

“To our surprise, these mice sponta-
neously developed skin lesions, which were 
caused by the activation of self-lipid-reactive 
T-cells only under conditions of hyperlip-
idemia,” Wang said in a statement. “The 
skin disease closely matched the symptoms 
and progression of psoriasis in humans.”

Scientists in the past have acknowledged 
a potential association between psoriasis 
and high cholesterol, but Wang’s study 
explores a new link that has not previously 
been explained or explored.

In another experiment by Wang and 
her team, blood samples of human pso-
riasis patients were investigated. The 
researchers found increased levels of 
the same self-lipid–reactive T-cells in 
the patients with psoriasis compared to 
those without. 

“As a large proportion of psoriatic pa-
tients are dyslipidemic, this finding is of 
clinical significance and indicates that 
self-lipid–reactive T-cells might serve as a 
possible link between hyperlipidemia and 
psoriasis,” the authors wrote in the study.

The study demonstrates why hyperlip-
idemia may be associated to certain auto-
immune diseases, including psoriasis. This 
link will continue to be explored through 

the targeting of antigens that provoke T-cells 
that will assist in providing the necessary 
research to develop new treatments for 
psoriasis and other diseases involved with 
high cholesterol.

“Overall, this study not only sheds light 
on the role of group 1 CD1–autoreactive  
T cells in a chronic inflammatory disease, 
but also identifies a potential cause of the 
inflammatory process that could serve 
as a link among psoriasis, hyperlipid-
emia, and cardiovascular diseases,” the 
researchers concluded.  ●
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Telehealth for Melanoma? Dermatologists Prove It Is Possible
Surabhi Dangi-Garimella, PhD

“S martphone microscopes” used 
by doctors in remote areas can 

potentially make it easier for specialists 
to assess whether a dermal patch could 
be malignant.

Dermatologists at the University of 
Texas Health Science Center at Houston 
(UTHealth) have conducted a research study 
that proves these devices can improve the 
detection of skin cancer in remote areas 
and in developing nations, where specialists 
are not as easily accessible to patients. The 
authors used the smartphone microscope 
to evaluate over a 1000 dermatopatholo-
gy cases, prospectively and in a blinded 
fashion. Standard light microscopy was 
simultaneously used on the specimens for 
comparison of results. The sensitivity and 
specificity for the diagnosis of melanoma, 
nonmelanoma skin cancers, and other 
miscellaneous conditions by the phone 

microscopy platform, as compared with 
traditional light microscopy, were calculated.

In their paper published in the Archives 
of Pathology & Laboratory Medicine, the 
authors report that the sensitivity and 
specificity of smartphone microscopy were 
95.6% and 98.1%, respectively, for basal cell 
carcinoma; 89.4% and 97.3%, respectively, 
for squamous cell carcinoma; and 60% and 
99.1%, respectively, for melanoma.

“We did a head-to-head comparison 
with a traditional light microscope and 
while the smartphone microscope wasn’t 
as accurate it resulted in the detection of 
about 90 percent of the non-melanoma 
skin cancers,” said Richard Jahan-Tigh, 
MD, assistant professor of dermatology at 
John P. and Kathrine G. McGovern Medical 
School at UTHealth and lead author of the 
study, in a statement. “This is a good first 
step to show that smartphone microscopy 

has a future in dermatology and patholo-
gy,” he added.

The authors write that their results 
demonstrate the potential for a high-per-
forming, low-cost smartphone microsco-
py system in the diagnosis of cutaneous 
disease and that additional studies could 
help improve this modality for point-of-
care diagnostics in resource-poor settings. 
They conclude that mobile phone–based 
microscopy has excellent performance 
characteristics for the inexpensive diag-
nosis of nonmelanoma skin cancers in a 
setting where a traditional microscope is 
not available.  ●
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Guselkumab Gains FDA Approval for Plaque Psoriasis
Lauren Santye

O n July 13, 2017, the FDA granted ap-
proval to guselkumab (Tremfya) for 

the treatment of adults with moderate to 
severe plaque psoriasis who are candidates 
for systemic therapy or phototherapy.

Guselkumab is a human monoclo-
nal antibody designed to selectively 
block interleukin (IL)-23. According to 
a press release, it is the first and only 
approved biologic that selectively blocks 
the IL-23 protein.

“Living with plaque psoriasis is challeng-
ing, especially the constant pain, itching, 
and burning,” Patti Janick, a guselkumab 
trial participant, said in a press release. “I am 
encouraged by the results I’ve experienced 
with Tremfya and the possibility it offers 
others living with plaque psoriasis to find 
similar relief and clearer skin.”

The approval is based on findings from a 
clinical development program that included 
more than 2000 patients in the phase 3 VOY-
AGE 1, VOYAGE 2, and NAVIGATE studies.

In the VOYAGE 1 and VOYAGE 2 stud-
ies, guselkumab demonstrated significant 
efficacy in patients with moderate to severe 
plaque psoriasis.

At 16 weeks, at least 7 of 10 patients 
administered guselkumab achieved at 
least 90% clearer skin, and more than 80% 
experienced clearer or almost cleared skin. 
Improvements were also observed on the 
scalp and in plaque psoriasis symptoms, 
including itching, burning, stinging, pain, 
and skin tightness.

Clearer skin results in patients admin-
istered guselkumab were also found to last, 
with nearly 9 of 10 patients in the gusel-

kumab arm who achieved PASI 90 at week 
28 maintaining the response at week 48.

When guselkumab was compared with 
adalimumab (Humira), more than 7 of 10 
patients in the guselkumab arm reported 
at least 90% clearer skin at week 24 com-
pared with more than 4 of 10 patients 
administered adalimumab.

“Tremfya represents a significant mile-
stone in the treatment of moderate to severe 
plaque psoriasis as evidenced by the proven 
skin clearance demonstrated in the majority 
of study patients receiving this IL-23-specific 
therapy at week 16 and up to week 48,” study 
investigator Andrew Blauvelt, MD, MBA, 
said in the release. “We continue to make 
progress in understanding the science of 
psoriasis and the important role IL-23 plays 

No Evidence Found of Plaque Psoriasis Medications Triggering IBD
Lauren Santye

A recent study squashed increasing 
concerns that plaque psoriasis 

medications trigger inflammatory bowel 
disease (IBD).

IBD and plaque psoriasis have significant 
genetic overlap, and prior studies show IBD 
occurs more frequently in patients with pso-
riasis. The underlying pathogenesis of this 
co-occurrence remains unknown, however.

In a study published in the American 
Journal of Dermatology, investigators sought 
to report adjudicated IBD cases in patients 
exposed to ixekizumab (Taltz). Ixekizumab 
is an antibody approved to treat plaque 
psoriasis. It is designed to target a cytokine 
believed to play a role in the develop-
ment of IBD.

To determine if there was a correlation 
between the 2 disease states, investigators an-
alyzed adverse events (AEs) integrated from 
7 randomized controlled and uncontrolled 
clinical trials. The data were analyzed for 
the controlled induction period, controlled 

maintenance period, and all patients treated 
with ixekizumab.

Cases suspected of IBD were reviewed 
by blinded external experts who used 
internationally recognized criteria.

Investigators included data from a total 
of 4029 patients with moderate to severe 
plaque psoriasis exposed to any dose of 
ixekizumab in the 7 ongoing and complete 
trials. According to the study, follow-up 
was up to 256 weeks, comprising 6480 
patient-exposure years. 

The results of the study from the over-
all safety population showed 29 patients 
reported suspected Crohn’s disease or 
ulcerative colitis. Nineteen were adjudicated 
as definite or probable.

The rates of new IBD cases were un-
common, only occurring in less than 1% 
of patients with plaque psoriasis who re-
ceived ixekizumab, according to the study. 
Furthermore, flares of preexisting disease 
were also found to be a rare occurrence.

Limitations to the study were the post-
hoc nature of the adjudication—which 
may have limited the data needed for IBD 
confirmation—and the case report forms 
lacked specific questions for patient and 
family IBD history.

“Moving forward, ongoing and future 
ixekizumab trials include a comprehensive 
data-collection process that will provide 
greater detail for evaluation of potential 
IBD cases,” the authors concluded. “This 
continued vigilance and postmarketing sur-
veillance will help improve understanding 
of IBD incidence rates during treatment 
with this IL-17A antagonist.”  ●
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Probiotics Do Not Have a Significant Impact on Preventing  
Eczema, Asthma in Infants
Alison Rodriguez

P robiotics are often believed to stimulate 
healthy immune function by increasing 

the defensive action of the cells that line 
the gut and inhibiting the growth of viral 
and bacterial pathogens. However, a new 
study from researchers at the University of 
California, San Francisco (UCSF), did not 
find significant evidence that a supplement 
of lactobacillus prevents eczema, which is 
a common precursor to asthma.

The study, published in Pediatrics, com-
pared the effects of the probiotic on children 
who received it within the first 6 months 
of life and those who had not in order to 
see if the probiotic would lessen the risk 
of eczema and asthma.

“On the basis of the hygiene hypothesis, 
which suggests that the absence of infec-
tious exposure at a critical point in immune 

system development could lead to greater 
risk of allergic disease, it is thought that 
probiotic exposure could theoretically affect 
immune system development and reduce 
the subsequent risk for the development of 
allergic disease,” the authors wrote.

All children included in the research had 
one or both parents with asthma, meaning 
they were at high risk of developing the 
disease as well—from either hereditary 
or environmental factors.

Pregnant women were recruited into the 
study and within 4 days of birth, the infant 
was randomly assigned to receive either a dai-
ly capsule of 10 billion colony-forming units 
of Lactobacillus rhamnosus GG supplement 
and 225 mg of inulin for the first 6 months 
of life or a daily capsule containing 325 mg 
of inulin for the same period of time. The 

control and intervention capsules appeared, 
tasted, smelled, and felt the same and parents 
were not told which they were receiving.

“One theory is that the absence of infec-
tious exposure at a critical point in immune 
system development leads to a greater 
risk for eczema and asthma. Additionally, 
lack of key bacteria in the infant intestinal 
microbiota has been associated with the 
later increased risk of allergic disease,” 
Michael Cabana, MD, director of the divi-
sion of general pediatrics at UCSF Benioff 
Children’s Hospital San Francisco, and 
the author of an accompanying editorial, 
said in a statement. “Supplementing with 
specific probiotic strains may modify the 
entire microbiota community patterns and 
decrease this risk.”

Comorbidities Associated With Psoriasis Create Burden  
Among Patients
Alison Rodriguez

P soriasis, an inflammatory skin disease, 
is often linked to many comorbidities 

that affect treatment decisions and the over-
all management of the disorder, according 
to new research.

A study published by the Journal of 
the American Academy of Dermatology  
uses the Truven Health Analytics Market-
Scan database to identify the prevalence of 
comorbidities among psoriasis patients. 
The database includes US administrative 
claims for commercially insured adults, 
their dependents, and those with Medicare 
supplemental insurance.

Patients at least 18 years old who were 
diagnosed with psoriasis between July 1, 
2008, and June 30, 2014, were included in 
the study and referred to as the psoriasis 
population. Patients with psoriasis enrolled 
in a continuous health plan 6 months before 

through 6 months following the index date 
of diagnosis were included as the continu-
ously enrolled population.

The review found 1.22 million patients 
had at least 1 claim of a psoriasis diagnosis 
between January 1, 2008, and December 31, 
2014. Of these, 469,097 adult patients (at 
least 18 years old) had at least 2 claims of 
psoriasis diagnosis, while 292,999 patients 
met the criteria for the continuously enrolled 
population and made up 4.1% of adult pso-
riasis patients in the United States in 2010.

The study analyzed the prevalence of 
24 comorbidities in the total 469,097 adult 
patients with psoriasis during the study 
period and found the most common co-
morbidities to be hyperlipidemia (45.6%), 
hypertension (42.2%), depression (17.9%), 
type 2 diabetes (17.5%), and obesity (14.4%).

“Medical insurance claims databases 

can be utilized to study large populations 
of patients and provide an effective means 
to assess comorbidity rates in real-world 
patients,” the study notes.

By detailing the high rates of comor-
bidities experienced by psoriasis patients, 
clinicians and healthcare professionals will 
be more knowledgeable and prepared to 
provide necessary care for patients.

“The use of very large insurance claims 
databases for determination of comorbidity 
prevalence may aid health care professionals 
in providing more comprehensive manage-
ment of psoriasis,” the study concludes.  ●
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Above-Label Doses for Treating Psoriasis Can Lead to Higher 
Annual Treatment Costs
Alison Rodriguez

P atients with psoriasis often have lower 
success treatments with biologic agents 

in clinical practice than clinical trials, lead-
ing to higher doses and therefore higher 
annual treatment costs.

A study recently published in the Jour-
nal of Managed Care & Specialty Pharmacy 
examined above-label use of adalimumab, 
etanercept, and ustekinumab in treating 
patients with psoriasis. A dose is considered 
above-label if it is at least 10% higher than 
what is indicated on the label, as defined 
in the study. This above-label use was con-
sidered extensive if it occurred for 180 days 
or more over a 12-month period.

The researchers performed a retro-
spective study, using data from a large US 
claims database to identify patients with 
psoriasis with at least 1 claim for either 
adalimumab, etanercept, or ustekinumab. 
The patient also had to have continuous 
pharmacy benefits for 12 months before and 

18 months after the first use of the biologic 
at its recommended dose.

During the analysis of the patients, an 
association between the mean number of 
days of above-label use and additional costs 
of extensive above-label use was discovered.

“Cost models frequently rely on the 
labeled dose of medication to determine 
cost-effectiveness,” the authors wrote. 
“Patients, however, are often treated with 
doses outside the standard labeling. Such 
dosing can have a large effect on the cost 
of the treatment.”

Of the 3310 patients in the study, extensive 
above label use averaged 282 (±55) days for 
etanercept, 279 (±57) days for adalimumab, 
and 305 (±43) days for ustekinumab. This 
equated to additional costs per patient per 
day of $69 for etanercept, $68 for adalim-
umab, and $64 for ustekinumab and total 
additional annual costs for extensive above 
label care use of $5,623,362 for etanercept, 

$701,964 for adalimumab, and $1,304,790 
for ustekinumab.

Prior to the introduction of biologics 
to treat psoriasis, patients relied or med-
ications that had considerable toxicity, 
such as methotrexate and cyclosporine. 
With those drugs, the goal of treatment 
was not to attain clearance of psoriatic 
plaque, but to attain a “reasonable degree 
of disease control improvement,” the 
authors wrote.

“Biologics have also revolutionized the 
cost of psoriasis treatment,” they added. “The 
high cost of these agents adds to the pressure 
for all parties to be wise and responsible 
stewards of limited medical resources.”  ●
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Study Finds Strongest Link Yet Between Tanning Beds and  
Cancer, Especially Among Teens
Mary Caffrey

A study published in JAMA Dermatology 
presents the strongest findings yet 

linking indoor tanning during the teen 
years with melanoma during young adult-
hood, especially among young women. 
Women who tanned indoors were 2 to 6 
times more likely to develop melanoma, 
the authors concluded.

The study examined a group of 681 
patients with melanoma and a comparison 
group of 654 patients. Compared with wom-
en aged 40 to 49 diagnosed with melanoma, 
those under age 40 with the disease started 
tanning at younger ages—between 16 and 
25—and tanned more often, with an average 
of 100 sessions versus 40.1.

One-third of the women diagnosed 
before age 30 had melanomas on their 
trunk, compared with one-quarter (24%) 
of those diagnosed between ages 40 to 
49. Just 2 of the women diagnosed with 
melanoma younger than age 30 reported 
tanning outdoors, not indoors.

An accompanying editorial, signed by a 
former acting surgeon general who sounded 
the alarm about rising skin cancer rates, 
called for further steps to keep teenagers 
out of tanning beds, warning that “deceptive 
advertising by the indoor tanning industry 
can mislead consumers.”2

That official, Boris D. Lushniak, MD, 
MPH; joined Gery P. Guy Jr, PhD, MPH; 

and Lisa Richardson MD, MPH, in calling 
for uniform measure to prevent melano-
ma. The FDA seeks a nationwide ban on 
indoor tanning use among those under 
age 18, which would mirror laws in 13 
states. Other states have bans on indoor 
tanning by teens at younger ages or require 
parental consent.

The rise in melanoma incidence, es-
pecially among young white women, has 
suggested a link to indoor tanning use, 
but this study is the first to examine spe-
cific age and gender associations to find 
trends associated with the age of melano-
ma diagnosis.
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“The addition of this program to our 
development portfolio represents an im-
portant step toward our goal of building 
a leading medical dermatology company 
dedicated to delivering differentiated, new 
therapies to the millions of patients living 
with chronic skin conditions.”

Upon the closing of the deal, Dermira 
expects to record a charge related to the 
acquisition of in-process research and 
development for $135 million, consisting 
of the $80 million initial payment and  
$55 million due in 2018, according to the 
release. The transaction is expected to close 
in the third quarter of 2017.

Additionally, the company estimates to 
incur up to $10 million in operating expenses 
in 2017 regarding costs related to transferring 
the lebrikizumab program to Dermira and 
prepping for the initiation of the phase 2b 
dose-ranging study, according to the release.

The company projects spending approxi-
mately $200 million to obtain topline results 

for the phase 2b study—this includes the 
payments to Roche and program-related 
costs. The phase 2b dose-ranging study 
will assess lebrikizumab in adult patients 
with moderate to severe atopic dermatitis. 
Dermira plans to initiate the study in the 
first quarter of 2018.

Preliminary design elements of the phase 
2b dose-ranging study include evaluating a 
loading dose and higher dose regimens of 
lebrikizumab than those explored in prior 
atopic dermatitis studies. The primary 
objective is to optimize the dose of lebrik-
izumab for the design of a phase 3 program.

“Lebrikizumab is a potent and specific 
inhibitor of IL-13 with a differentiated 
mechanism of action and attractive phar-
macokinetic properties,” Eugene Bauer, 
MD, chief medical officer of Dermira said 
in the release. “Data from preclinical and 
clinical studies, including pharmacokinetic 
and pharmacodynamics results from early 
clinical experience in atopic dermatitis, are 
encouraging and suggest higher doses of 
lebrikizumab could lead to greater efficacy 
in atopic dermatitis, while potentially of-
fering a less frequent and therefore more 
convenient dosing regimen relative to ex-
isting therapies. If successfully developed, 
we believe that lebrikizumab could be a 
best-in-class IL-13 inhibitor and could have 
a best-in-disease profile.” ●
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in the pathogenesis of this disease, which 
is another reason why today’s approval of 
Tremfya is exciting, both as a researcher 
and practicing dermatologist.”

The NAVIGATE study examined the 
efficacy of guselkumab in patients who 
had an inadequate response to treatment 
with ustekinumab (Stelara).

At week 28, the results of the study 
showed that 31% of patients in the guselkum-
ab arm were considered cleared or almost 
cleared compared with 14% of patients 
in the ustekinumab arm 12 weeks after 
randomization to continue ustekinumab 
or switch to guselkumab.

“Addressing the need for additional safe 
and effective plaque psoriasis therapies has 
been a critical area of focus at Janssen for 
more than 15 years,” Andrew Greenspan, 
MD, vice president of Medical Affairs at 
Janssen, said in a release. “Considering 
this, we applied a priority review voucher 
to the application of Tremfya to bring novel 
treatment to patients sooner.”

Janssen said it will work closely with 
providers, payers, and pharmacy bene-
fit managers to ensure that guselkum-
ab is widely accessible and affordable 
for patients.

“The approval of new and effective 
treatment options is always welcome news 
for the plaque psoriasis patient community, 

as not all patients respond similarly to cur-
rently available treatments,” Michael Siegel, 
PhD, vice president of research programs 
for the National Psoriasis Foundation. “For 
the more than 1 million Americans living 
with moderate to severe plaque psoriasis, 
the approval of Tremfya is a meaningful 

addition and offers physicians and patients 
an effective, new, first-in-class therapy that 
selectively inhibits IL-23.”  ●
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If successfully developed, we believe 
that lebrikizumab could be a best-in-
class IL-13 inhibitor and could have a 
best-in-disease profile.

Tremfya is a meaningful addition 
and offers physicians and patients an 
effective, new, first-in-class therapy 
that selectively inhibits IL-23.



12www.ajmc.com/compendium/dermatology

Of the 184 infants in the study, half of 
them received the probiotic capsules and 
the other 92 received placebo capsules. But, 
the researchers did not find a significant 
difference between the groups: 30.9% of 
the placebo recipients were diagnosed 
with eczema at age 2, while 28.7% of the 
probiotic group were diagnosed.

The study also notes that other factors 
may be contributing to the difficulty in iden-

tifying the protective effects of the probiotics. 
For instance, the researchers found that 51% 
of probiotic recipients and 45% of placebo 
recipients were breastfeeding. Therefore, it is 
more challenging to decipher if the benefits 
are a result of the breast milk or the probiotic.

“What we don’t know yet is which bacte-
ria are most beneficial, what they produce 
that mediates the benefit and how best to 
introduce them to babies,” said co-senior 
author Homer Boushey, MD, of the UCSF 

Department of Medicine. “What our study 
shows is the feasibility of introducing one 
potentially beneficial microbe. This is just 
an early step on what will likely prove a 
long journey.”  ●
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The authors, led by DeAnn Lazovich, PhD, 
acknowledged limitations of the small sample 
size, but nonetheless concluded, “Indoor tan-
ning is a likely factor for the steeper increase 
in melanoma rates in the United States among 
young women compared with men, given 
the timing of when women initiated indoor 
tanning relative to the diagnosis.”

“The melanoma epidemic can be ex-
pected to continue unless indoor tanning is 
restricted and reduced,” the authors wrote. 
The editorial writers concurred, saying that 
the industry was not strict in enforcing 
parental consent, and that “ongoing sur-
veillance” would be needed to learn the 
impact of policies to trim indoor tanning 
rates to prevent a deadly disease.  ●
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