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Across the United States, increased air pollution
corresponded to increased queries for itch. The SVI
for the term itchwas correlated with concentration of
atmospheric PM2.5 (R2 ¼ 0.30; P \ .001) (Fig 1),
whereas the control SVI for the term acne was not
(R2 ¼ 0.016; P ¼ .394) (Fig 1). After adjustment for
temperature, seasonality, and population density
factors, itch SVI and PM2.5 concentration still
demonstrated a strong correlation (� ¼ 2.07,
P ¼ .016, R2 ¼ 0.6494). Carbon dioxide emission
levels were used as a negative control to demonstrate
specificity between PM2.5 and itch; no significant
association between carbon dioxide levels and SVIs
for any search terms was found.

Our results demonstrate that increasing levels of
fine particulate matter air pollution are associated
with higher search interest in itch, highlighting the
potential role of environmental modulation in these
conditions. In contrast, PM2.5 air pollution did not
show a similar correlation with search interest in
acne. These findings may be explained by pollutant-
induced sensitization and activation of cutaneous
sensory nerves mediated by neurotrophin release
from epidermal keratinocytes.4 In addition, expo-
sure to particulate matter was shown in an in vitro
study of human epidermal keratinocytes to cause
increased release of proinflammatory cytokines,
which play a central role in itch transmission.1

Lastly, itch was shown to result from ligand-
mediated activation of the aryl hydrocarbon receptor
pathway by particulate matter in an animal model of
atopic dermatitis.5 Future work in epidemiologic and
clinical research can help further confirm the asso-
ciation between particulate matter air pollution and
increased itch that was demonstrated in this study.
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Timing of mucocutaneous
symptoms and medication
discontinuation in patients with
Stevens-Johnson syndrome and
toxic epidermal necrolysis in the
United States
To the Editor: Stevens-Johnson syndrome (SJS) and
toxic epidermal necrolysis (TEN) are severe
mucocutaneous reactions commonly triggered by
medications. Although small single-institution
studies have demonstrated improved outcomes
with shorter time to admission and earlier discontin-
uation of the causative drug, the precise timing of
initiation and discontinuation of suspected medica-
tions has not been evaluated in a large cohort.1,2 We
conducted a retrospective cohort study using amulti-
institutional cohort of patients from the United States
in whom SJS/TEN had been diagnosed, as previously
described.3 The causative drug was determined by
expert clinical judgment at the time of dermatology
consultation. Available criteria from the algorithm of
drug causality for epidermal necrolysis were used to
exclude cases with unlikely or doubtful causality on
the basis of ‘‘delay from initial drug component
intake to onset of reaction’’ and ‘‘drug present in the
body on index day’’ (n ¼ 50).4 Descriptive statistics
were used to evaluate timing between medication
initiation, symptom onset, and medication discon-
tinuation. Univariate logistic regression was used to
identify factors associated with discontinuation of
the medication at the time of symptom onset and to
examine the relationship between drug discontinu-
ation and mortality, adjusted for age and sex.
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Fig 1. Days from start of the suspected culprit medication
to onset of mucocutaneous symptoms.

Fig 2. Days from onset of mucocutaneous symptoms to
discontinuation of the suspected culprit medication.
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Of the 255 patients, 51.8% were female, with a
mean age of 49.3 years (standard deviation, 19.6).
The median body surface area of involvement at
admission was 15% (interquartile range [IQR],
5%-30%), and the in-hospital mortality rate was
12.6%. The median duration between medication
initiation and symptom onset was 12 days (IQR,
5e21 days) (Fig 1). Therewas amedian of 1 day (IQR,
0-3 days) between symptom onset and medication
discontinuation; however, 156 individuals (61.2%)
continued the suspected culprit medication after the
initial day of symptoms (day 0). In 56 people (22.0%),
the medication was continued for more than 3 days
after onset of symptoms (Fig 2). Overall, 42 individ-
uals (16.5%) discontinued the suspected medication
before symptom onset. Discontinuation of the medi-
cation at the time of or before symptomonset was not
associated with decreased mortality (odds ratio [OR],
0.98; 95% confidence interval [CI], 0.88-1.10).
Similarly, there was no association when adjusting
for medication class, medication half-life, or year of
hospitalization. Female sex was the only factor
associated with prompt medication discontinuation
(OR. 1.92; 95% CI, 1.15e3.21).

In conclusion, we did not find an association
between medication discontinuation and survival,
contradicting previous research identifying an
increased likelihood of survival (OR, 0.69 for each
day; 95% CI, 0.53-0.89) with earlier discontinuation.1

This difference may be due to an increased
awareness of the importance of discontinuation by
providers, causing the study to be underpowered to
detect small differences. Our results show that most
causative drugs were started within 2 weeks of
symptom onset and some were discontinued before
symptom onset, which is information that may help
providers take a focused drug history in patients
presenting with SJS/TEN. Limitations of this study
include its retrospective design and lack of a
systematic method for determining the causative
drug, leading to possible misclassification bias.
Replication in a prospective multicenter trial is
necessary to confirm these findings.
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Identifying a patient cohort
responsible for a disproportionate
number of lost opportunities for
dermatologic care at a Veterans
Affairs Medical Center
To the Editor: No-shows for dermatology appoint-
ments, reportedly as high as 17% to 31% in urban
academic practices,1 create lost opportunities for
care, exacerbate the scarcity of dermatology access,
and increase health care spending.2 We
hypothesized that lost opportunities may not be
equally distributed among an entire patient
population and thus sought to identify the cohort
of patients that accounts for a disproportionate
number of lost opportunities for dermatologic care.
Identifying characteristics of the patients at highest
risk of creating lost opportunities can reveal
potential pathways amenable to intervention.

In this cross-sectional observational study of
missed appointments for in-person, outpatient
dermatology clinics at the main hospital of the
Providence Veterans Affairs Medical Center
(VAMC) between fiscal years 2015 and 2016,
we defined a lost opportunity as a no-show
(appointment neither completed nor cancelled by
the patient or the clinic) or last-minute cancellation
(within 24 hours of the appointment date).
Our primary outcome was ‘‘multiple lost
opportunities,’’ defined as 2 or more no-shows or
last-minute cancellations in the study period. Using
Stata 14.1 software (StataCorp LLC, College Station,
TX), we evaluated the associations between
multiple lost opportunities and patient character-
istics such as patient age, sex, race/ethnicity,
marital status, urban residence, distance to the
nearest VAMC, secondary insurance status, and
previous number of missed appointments. We
extracted data from the VHA Corporate Data
Warehouse (CDW).3

In fiscal years 2015 and 2016, 5598 patients had
24,938 appointments for dermatologic care at the
Providence VAMC. Of these, 16,668 appointments
(66.8%) were fulfilled, 1852 (7.4%) were last-minute
cancelled by the patient, and 1709 (6.9%) were
no-shows. There were 628 patients (10.6%) who
had multiple lost opportunities and accounted for
8676 appointments (34.8%), 1217 (65.8%) of all
last-minute cancellations by the patient, and 1062
(62.1%) of all no-shows (Table I). A disproportionate
number of dermatology appointments—particularly
no-shows and last-minute cancellations—appear to
be concentrated within a small cohort of patients.
This pattern continues as the number of lost
opportunities increases beyond 2.

Patients with multiple lost opportunities were
more likely to be 21 to 40 years old, black, or
nonmarried (Table II). This pattern is robust to
thresholds of 3 and 4 lost opportunities; 6 lost
opportunities was too small for significant
associations to be determined ( further data provided
upon request). As in other studies, younger,
unmarried, and historically underserved patients
were more likely to have multiple lost opportu-
nities,4,5 which may be explained by the presence of
complex social situations and cultural barriers to
accessing care. Surprisingly, distance from the VAMC
was not associated with multiple lost opportunities;
this may be due to the relatively small geographic
area served by the Providence VAMC as well as the
availability of transport services to many veterans.

Although our study is limited by our single-site
sample of a veteran population in a Northeastern
region, the finding that there are small cohorts of
patients responsible for a large proportion of lost
opportunities may be generalizable to other practice
settings. Practices interested in no-show behavior
may consider identifying patients who have missed
more than 1 appointment and eliciting barriers to
appointment fulfillment.
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