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guidelines in 2017 than in 2014, but there remains
room for improvement: 34.7% of products sold at the
largest retailer do not meet recommendations. In
addition, tanning and bronzing products continue to
fail to meet AAD criteria.
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Cumulative oral corticosteroid use
increases risk of glucocorticoid-related
adverse events in patients with newly
diagnosed pemphigus

To the Editor: Pemphigus is characterizedby acquired
autoantibodies to desmosomal cadherins. The only
US Food and Drug Administrationeapproved treat-
ment is corticosteroids (oftengivenchronically at high
doses).1 Although mortality rates have declined with
their use, corticosteroids are associated with serious
dose-dependent complications.2 To help physicians
ª 2017 by the American Academy of Dermatology, Inc. Published by

Elsevier, Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
assess the risks of oral corticosteroid (OCS) treatment
in this special patient population, we sought to
quantify glucocorticoid-related adverse event (GAE)
risk according to cumulative OCS exposure among
patients with newly diagnosed pemphigus and to
estimate the associated cost.

We conducted a retrospective cohort study with
the use of Truven Health MarketScan administrative
claims data. The study included patients$18 years of
age with newly diagnosed (no diagnosis in 6 months
before first observed) pemphigus, defined as $2
claims from July 1, 2010, to December 31, 2013, with
ICD-9-CM code of 694.43 and OCS use 6 months
before (baseline), to include empiric treatment, or
after first diagnosis. Enrollment occurred during
baseline and$1 year after first pemphigus diagnosis.
On the basis of expert input and literature review,4

11 GAE categories were selected: cardiovascular
events, opportunistic infection, cataract, osteopo-
rosis, fracture, ulcer, aseptic necrosis, glaucoma, type
2 diabetes, psychosis, and hypertension. Chronic
GAEs were counted if absent during baseline. We
used Cox proportional hazards to estimate GAE
risk with cumulative prednisone-equivalent grams
exposure (updated daily from start of baseline) as the
predictor variable. We adjusted for age, sex, and
number of chronic conditions. Mean first-year costs
were compared between patients with GAE and
those without GAE through the use of t tests.

For the 644 patients included, mean age was
59.5 years and 56.1% were female (Table I). Mean
total and daily OCS dose in the first year of follow-up
was 3.9 g (median, 2.2 g) and 29.0 mg (median,
20.0 mg), respectively. The overall GAE rate was 0.46
events per patient-year. GAE risk increased per 1 g
OCS exposure (hazard ratio [HR], 1.01; P ¼ .03), as
did the risk of cataract (HR, 1.02; P \ .001) and
fracture (HR, 1.01; P ¼ .03) (Table II). The risks of
infection, osteoporosis, necrosis of bone, psychosis,
glaucoma, and diabetes were not statistically signif-
icantly associated with OCS. In the first follow-up
year, patients with GAE compared with those
without GAE had greater overall healthcare costs
($46,250 vs $24,962; P \ .001), medical costs
($41,534 vs $21,528; P ¼ .002), and outpatient
pharmacy costs ($4716 vs $3433; P ¼ .018).

Our results show that pemphigus patients with high
OCS exposure have a greater risk of cataract and
fracture. Each gram of OCS increases the risk of any
GAE by 1%, risk of cataract by 2%, and risk of fracture
by1%.Previous studies in rheumatoid arthritis, asthma,
and systemic lupus found similarly increased risks of
fracture andcataracts aswell as diabetes and infection.5

Disease management that is focused on steroid-free
remissions or lower cumulative OCS exposure may



Table I. Baseline characteristics

All (n = 644)

Age, years, mean (SD) 59.5 (16.9)
18-49, n (%) 190 (29.5)
50-59, n (%) 145 (22.5)
60-69, n (%) 119 (18.5)
$70, n (%) 190 (29.5)

Sex, n (%)
Female 361 (56.1)

Plan type, n (%)
Commercial 416 (64.6)
Medicare Supplemental* 228 (35.4)

Charlson Comorbidity Index, mean (SD)y 0.9 (1.6)
No. of chronic conditions, mean (SD)z 2.7 (2.2)
Other autoimmune conditions, n (%) 65 (10.1)
Type 1 diabetes 39 (6.1)
Rheumatoid arthritis 15 (2.3)
Inflammatory bowel disease 12 (1.9)
Autoimmune thyroid disease 2 (0.3)
Myasthenia gravis 1 (0.2)

Total dose of OCS, mg,
median (IQR, mg)x

210.0 (0.0-871.0)

Total days of supply of OCS,
median (IQR, days)jj

10.0 (0.0-56.5)

Average daily dose of OCS, mg,
median (IQR, mg){

11.9 (0.0-25.0)

Baseline characteristics were measured during 6 months before

the index date.

IQR, Interquartile range; OCS, oral corticosteroids; SD, standard

deviation.

*Medicare-eligible retirees with employer-sponsored Medicare

Supplemental plans.
yCharlson Comorbidity Index range, 0-13.
zChronic Condition Indicator developed by the AHRQ HCUP.
xMean (SD), 827.1 (2388.3).
jjMean (SD), 35.3 (48.1).
{Mean (SD), 19.0 (35.2).
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reduce the detrimental effects observed. The mean
first-year cost among patients with GAE was nearly
double the costs for patients without GAE.

The lackof associationwithotherGAEscould result
from prophylactic treatment (eg, bisphosphonates
for osteoporosis), small sample size, or true lack of
association. Other limitations include the inability to
account for differences in disease severity, no formal
validation of the identification algorithm, inclusion of
only newly diagnosed patients, and reliance on
outpatient claims.
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