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S. aureus in Bullous Pemphigoid

SUPPLEMENTARY MATERIALS AND METHODS

Enrollment of healthy controls for assessment of
Staphylococcus aureus colonization and staphylococcal

toxic shock syndrome toxin-1 IgG titers as a function of age
Healthy individuals on routine visits to the Department of
Dermatology at the University of lowa Hospitals & Clinics
(lowa City), primarily for skin checks and evaluation of
benign lesions not known to affect the skin flora, were
offered enrollment (Institutional Review Board number
200701758). Patients with any history of autoimmune dis-
ease or treatment with antibiotics or immunosuppressive
medications in the 2 months before were excluded. Written
informed consent was obtained from 168 individuals aged
40-88 years, peripheral blood was collected, and
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demographic information was recorded. The number of
individuals in each age group are as follows (mean age +
SD, age range, sex): ages 40—49 years, a total of 19 (45.9 +
3.2, range = 40.7-49.9, 13 female/6 male); ages 50-59
years, a total of 20 (55.2 £ 3.1, range = 50.5-59.9, 12
female/8 male); ages 60—69 years, a total of 35 (65.5 £ 3.1,
range = 60.2—69.9, 14 female/21 male); ages 70-79 years,
a total of 60 (74.6 £+ 2.7, range = 70.3-79.1, 24 female/36
male); and ages 80—89 years, a total of 33 (83.9 + 2.8,
range = 80.1-88.4, 17 female/16 male). A Wilcoxon rank-
sum test revealed no correlation between toxic shock syn-
drome toxin-1 1gG titer and sex (P < 0.05). Bacterial swabs
were also obtained from a subset (n = 125, 66 female, 59
male) of these patients.
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Supplementary Figure S1. Disease activity and autoantibody levels of

patients with BP on the basis of lesional isolate. Staphylococcal colonization

of 28 BP lesions was characterized as no growth (n = 3) or growth of
coagulase-negative staphylococci (n = 1), S. aureus (n = 2), or TSST-1 !
S. aureus (n = 22). Disease activity was scored using the BPDAI, and
circulating cutaneous autoantibodies, (b) BP180 and (c) BP230 I1gG, were

determined by ELISA. Wilcoxon rank-sum test did not reveal any significant
differences in BPDAI or BP180/BP230 antibody levels on the basis of the type

of bacterial colonization. BP, bullous pemphigoid; BPDAI, Bullous
Pemphigoid Disease Area Index; TSST-1, toxic shock syndrome toxin-1.
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Supplementary Figure S2. TSST-1 68% 60% 57% 52% 47%
antibody levels decline with age. 640- .
TSST-1 IgG titers were evaluated as a |
function of age in 168 controls aged - 320+ oo . . .
o ]

40-89 years. When stratified by £ = 160 .o .o .o cssee oo
decades of age (40—49 years, 50—-59 ® o
ycars’ and Others), lho frequoncy Of 2"‘3 80— — e LA N KN ] LA R RN NN ] essssssseee LR NN N J
individuals with protective antibody E ;: 40- .s cessse
levels, % indicated above group, 0wz
declined gradually so that 68% (27/ @ 20 ceees eee ceee ceeeee Seereee
40) of Subjccts aged 40-49 years had 10+ ‘-LL‘D essee 20000000000 CHNNNNNNNNNG 00000000000
titers >40, whereas only 47% (16/34)

H I 1 1 1 I
of subjt.zcls :agod 80-89 years had 40-49 50-59 60-69 70-79 80-89
pl’OlCCtIVD titers (shaded area — (19) (20) (35) (60) (34)
nonprotective titers). *P = 0.0195
(adjusted) using Kruskal-Wallis test age by decade, years (n/group)

followed by Dunn’s multiple
comparisons test for the group aged
40—49 years versus the group aged
70-79 years. Each point represents the
average of triplicate wells for each
individual, and the horizontal line
represents the median value for that
group. LLD, lower limit of detection;
TSST-1, toxic shock syndrome toxin-1.
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Supplementary Table S2. BP Lesions Are Highly Colonized with TSST-1" Staphylococcus aureus

Sample Type S. aureus’ (% TSST-17) Coagulase-Negative Staphylococci No Growth
BP*

Lesion, n = 28 24, 85.7%" (22, 92%)* 1,3.6% 3, 10.7%
Unaffected skin, n = 11 3, 27.3% (3, 100%) 6, 54.5% 2, 18.2%
Nares, n =17 10, 58.8% (7, 70%) 6, 35.3% 1, 5.9%
Control

Skin n = 28 3, 10.7% (1, 33%) 14, 50% 11, 39.3%
Nares n = 28 3, 10.7% (1, 33%) 22, 78.6% 3, 10.7%

Abbreviations: BP, bullous pemphigoid; TSST-1, toxic shock syndrome toxin-1.

"Growth of gram-positive cocci on blood agar was confirmed as catalase-positive staphylococci and then categorized as coagulase-positive S. aureus or
coagulase-negative staphylococci.

“Swabs were obtained from patients with new-onset BP and sex- and age-matched controls.

*Data are expressed as the number and percentage of total samples obtained at each location.

*TSST-1 was detected by immunoblot of isolated colonies, and the numbers in parenthesis indicate the number and percentage of TSST-1" of the total
number of samples that grew S. aureus.
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