
Table II. Risk factors for migraines in the multi-
variable model

Variable

Odds ratio (95%

confidence interval) P value

Male sex 0.4 (0.29-0.55) \.001
Age 0.98 (0.96-0.997) .027
BMI 0.99 (0.97-01.02) .49
History of hypertension 1.23 (0.75-2.02) .38
History of smoking 1.22 (0.84-1.77) .28
History of diabetes mellitus 1.11 (0.66-1.87) .68
History of psoriasis 3.97 (1.76-8.95) .003

BMI, Body mass index (calculated as weight in kilograms divided

by height in meters squared).

Table I. Weighted baseline features of patients with and without psoriasis

Variable History of psoriasis (n = 77) No history of psoriasis (n = 3054) P value*

Age, mean ( y) 41 39 .19
Male sex (%) 48.6 49.2 .93
BMI (kg/m2), mean 31 28.1 .03
History of hypertension (%) 79.8 74.6 .59
History of smoking,y (%) 52.7 49.4 .51
History of diabetes mellitus, (%) 0.6 5.3 .18
History of migraines, (%) 31.6 25 .24

BMI, Body mass index (calculated as weight in kilograms divided by height in meters squared).

*Based on t test for continuous variables and �2 or Fisher exact test for categorical variables.
ySmoking at least 100 cigarettes in lifetime.
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Association between micronutrient
deficiency dermatoses and clinical
outcomes in hospitalized patients
To the Editor: Macronutrient deficiencies in the
hospital setting are highly prevalent and under-
diagnosed, and they increase patient mortality.1

There is a paucity of data on the prevalence and
impact of inpatient micronutrient deficiencies,
such as vitamins A, B2, B3, B6, and C; copper;
and zinc, which manifest cutaneously. Cutaneous
manifestations of micronutrient deficiencies are
likely underrecognized in hospitalized patients
because dermatologic conditions are frequently
misdiagnosed by nondermatologist inpatient pro-
viders.2,3 In this matched case-control study, we
evaluated the impact of micronutrient deficiencies
with cutaneous findings on hospitalized patient
outcomes.

Patients were queried from The Ohio State
University Wexner Medical Center Information
Warehouse. Inclusion criteria were (1) admission
date between January 1, 2011, through December
31, 2017; (2) admission to the main or ancillary
hospitals of the medical center; and (3) an
International Classification of Diseases revision 9
or 10 code for skin disease during hospitalization.

mailto:Roger.Ho@nyumc.org
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref1
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref1
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref1
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref2
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref2
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref2
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref3
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref3
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref3
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref3
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref3
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref4
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref4
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref4
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref5
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref5
http://refhub.elsevier.com/S0190-9622(19)32981-0/sref5
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaad.2019.10.057&domain=pdf
https://doi.org/10.1016/j.jaad.2019.10.050


Table I. Length of stay, readmission, and mortality rates by micronutrient deficiency

Vitamin or mineral deficiency

Length of stay, d,

mean (SD)

1-year readmission

rate, %

Inpatient mortality

rate, %

30-day mortality

rate, %

Vitamin A 24.1 (28) 77.8 0 11.1
Vitamin A matched controls 6.6 (7.3) 44 0 0
Vitamin B3 7.3 (5.7) 28.6 0 0
Vitamin B3 matched controls 11.1 (12.3) 28.6 28.6 28.6
Vitamin B6 18.6 (13.7)* 50.0 12.5 25
Vitamin B6 matched controls 6.6 (6.7) 50 0 12.5
Vitamin C 7.5 (5.1) 30.0 0 0
Vitamin C matched controls 6.6 (8.4) 40 10 10
Copper 28.4 (23.1)* 40.0 30 40
Copper matched controls 6.0 (8.4) 50 0 0
Zinc 24.2 (22.9)y 57.5 10.9 35*
Zinc matched controls 9.5 (9.4) 59 2.2 7.7
All micronutrient deficiency 21.0 (21.4)y 47.8 10 23.3*
All controls 8.3 (9.0) 47.2 4.5 7.9

SD, Standard deviation.

*P\ .05.
yP\ .0001.

Fig 1. The disproportionate growth in nutritional diagnoses between 2012 and 2017 relative to
dermatology consult volume. The numbers of dermatology consults (blue), patients with a
dermatologic diagnosis at discharge (gray), and cases of nutritional diagnoses (orange) made in
patients with laboratory evidence of a specific micronutrient deficiency (vitamins A, B3, B6, and
C; copper; or zinc) between 2012 and 2017 are shown. Unique patients (yellow) are included
because some patients had laboratory evidence of more than 1 micronutrient deficiency. In
2012, 3689 patients were discharged with a dermatologic diagnosis. Of those, 922 (25%)
patients received dermatology consults, and there were 5 (0.2%) unique patients with a
nutritional diagnosis. In 2017, 60.1% received inpatient dermatology consults (142% absolute
increase), and 16 unique patients (1.1%) had nutritional deficiencies (320% absolute increase).
The diagnosis of nutritional deficiencies increased 3-fold compared with a modest increase in
dermatology consult volume over this 5-year period.
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Using a keyword search within inpatient consult
notes, we identified 1023 patients from the
inpatient database with documented differential
diagnoses containing micronutrient deficiencies
(vitamins A, B3, B6, and C; copper; and zinc or
corresponding named syndromes such as acroder-
matitis enteropathica, scurvy) during hospitaliza-
tion. Patients were validated by laboratory
evidence of micronutrient deficiency within
1 year of hospitalization discharge date. There
were 90 cases of micronutrient deficiencies in 65
unique patients (deficiencies in vitamins A [n ¼ 9],
B3 [n ¼ 7], B6 [n ¼ 8], and C [n ¼ 10]; copper
[n ¼ 10]; and zinc [n ¼ 46]). There were 18
patients with evidence of more than 1 micro-
nutrient deficiency. Control individuals were
matched by age 6 3 years, sex, and comorbidity
index in a 1-to-1 manner (n ¼ 89).

Demographic characteristics of patients with
micronutrient deficiencies were well matched,
including age, sex, Charlson comorbidity index,
insurance status, and specific organ system comor-
bidities. Body mass index differed significantly be-
tween case patients (27.7 kg/m2) and control
individuals (34.1 kg/m2). Cases with micronutrient
deficiencies were associated with significantly
increased length of stay (LOS) (21 vs 8.3 days,
P \ .0001), 30-day mortality rates (23.3% vs 7.9%,
P\.05), and inpatient dermatology consults (98.9%
vs 40.4%, P\.001) (Table I). It is possible that these
patients had more prominent skin disease.
Alternatively, dermatology consultation may more
accurately identify micronutrient-related cutaneous
disease, consistent with reports of increased diag-
nostic accuracy and reduced LOS when dermatolo-
gists care for hospitalized patients with skin
findings.4,5 Diagnosis of micronutrient deficiencies
increased 3-fold (320%) compared with a modest
increase in dermatology consult volume (142%)
between 2012 and 2017 (Fig 1). Anecdotally, we
attribute this to increased diagnostic awareness and
value in the dedicated dermatologic inpatient
consultation services established in 2014.

This study had multiple limitations. The small
number of patients in each micronutrient deficiency
subgroup may have affected the analysis. Data were
obtained from a single institution and may lack
external validity. Future prospective studies should
evaluate the prevalence of micronutrient defi-
ciencies among hospitalized patients with skin dis-
ease and corroborate the associations described. In
conclusion, this study found associations
between micronutrient deficiencies in inpatients
with dermatologic conditions and poor outcomes,
including substantially increased LOS and mortality
rates. Micronutrient deficiencies are likely under-
diagnosed, and given the differences in outcomes,
increased awareness and testing should be consid-
ered in inpatients with dermatologic conditions.
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Response of alopecia areata of the
beard to oral tofacitinib
To the Editor: Alopecia areata of the beard (BAA)
affects 28% of men with alopecia areata.1 Janus
kinase inhibitors have recently emerged as a prom-
ising targeted treatment for alopecia areata. Although
most studies have focused on scalp hair regrowth,
there is, to our knowledge, only 1 case report
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