
the manifestations of different forms of
leprosy through their functional roles in
antigen presentation and inhibition of
T-cell responses.

Although predisposing major histo-
compatibility complex alleles may
exhibit inefficient antigen presentation,
the LYP-Trp620 allele may have a
pathogenic role in the hyporesponsive-
ness of T cells owing to anomalies in
early T-cell signaling, resulting in
clinical manifestations of leprosy. Con-
trary to our expectations, a significantly
higher number of tuberculoid patients
had PTPN22 1858CT, suggesting that
there may be early T-cell defects in
these patients. This results in a com-
promised immune response to the
infectious agent, which manifests in
the milder form of the disease. Most
healthy people exposed to M. leprae
are resistant to the infection, and with
an effective immune response they do
not develop the disease (Bongiorno
et al., 2008). Because the CT genotype
accounts for only 15–16% of leproma-
tous and tuberculoid patients, other
genes involved in the downregulation
of T-cell responses, such as CTLA-4
and Foxp3, should be investigated for
additional host factors that may be
detrimental in conferring anergy to
M. leprae antigens in lepromatous
leprosy patients.

CONFLICT OF INTEREST
The authors state no conflict of interest.

ACKNOWLEDGMENTS
The authors are thankful to Ravinder Goswami,
AIIMS, for control data from 193 healthy indivi-
duals. The technical assistance of Kapoor
Chand is gratefully acknowledged. The funds for
this study came from a National Institute of
Immunology (NII) core grant. The authors
acknowledge Chandrima Shaha, NII, for sugges-
tions.

Rajni Rani1, Anamika Singh1,
Neetu Israni1, Archana Singh1,
Pankaj Sharma2 and Hemant K. Kar 2

1Molecular Immunogenetics Group, National
Institute of Immunology, Aruna Asaf Ali Marg,
New Delhi, India and 2Department of
Dermatology, Dr Ram Manohar Lohia
Hospital, New Delhi, India
E-mail: rajni@nii.res.in

SUPPLEMENTARY MATERIAL

Supplementary material is linked to the online
version of the paper at http://www.nature.com/jid

REFERENCES

Begovich AB, Carlton VE, Honigberg LA, Schrodi
SJ, Chokkalingam AP, Alexander HC et al.
(2004) A missense single-nucleotide poly-
morphism in a gene encoding a protein
tyrosine phosphatase (PTPN22) is associated
with rheumatoid arthritis. Am J Hum Genet
75:330–7

Bongiorno MR, Pistone G, Noto S, Arico M (2008)
Tuberculoid leprosy and Type 1 lepra reac-
tion. Travel Med Infect Dis 6:311–4

Bottini N, Musumeci L, Alonso A, Rahmouni S,
Nika K, Rostamkhani M et al. (2004) A
functional variant of lymphoid tyrosine phos-
phatase is associated with type I diabetes.
Nat Genet 36:337–8

Chapman SJ, Khor CC, Vannberg FO, Maskell NA,
Davies CW, Hedley EL et al. (2006) PTPN22

and invasive bacterial disease. Nat Genet
38:499–500

Hasegawa K, Martin F, Huang G, Tumas D,
Diehl L, Chan AC (2004) PEST domain-
enriched tyrosine phosphatase (PEP) regula-
tion of effector/memory T cells. Science
303:685–9

Kawasaki E, Awata T, Ikegami H, Kobayashi T,
Maruyama T, Nakanishi K et al. (2006)
Systematic search for single nucleotide poly-
morphisms in a lymphoid tyrosine phospha-
tase gene (PTPN22): association between a
promoter polymorphism and type 1 diabetes
in Asian populations. Am J Med Genet A
140:586–93

Kyogoku C, Langefeld CD, Ortmann WA, Lee A,
Selby S, Carlton VE et al. (2004)
Genetic association of the R620W poly-
morphism of protein tyrosine phosphatase
PTPN22 with human SLE. Am J Hum Genet
75:504–7

Rani R, Fernandez-Vina MA, Zaheer SA, Beena
KR, Stastny P (1993) Study of HLA class II
alleles by PCR oligotyping in leprosy
patients from north India. Tissue Antigens
42:133–7

Rani R, Fernandez-Vina MA, Zhang S, Stastny P
(1995) HLA-DPB1 alleles in a population
from north India and description of a new
variant (DPB1*5601). Tissue Antigens 45:
264–9

Ridley DS, Jopling WH (1966) Classification of
leprosy according to immunity. A five-group
system. Int J Lepr Other Mycobact Dis
34:255–73

Vang T, Congia M, Macis MD, Musumeci L,
Orru V, Zavattari P et al. (2005) Auto-
immune-associated lymphoid tyrosine phos-
phatase is a gain-of-function variant. Nat
Genet 37:1317–9

Zheng W, She JX (2005) Genetic association
between a lymphoid tyrosine phosphatase
(PTPN22) and type 1 diabetes. Diabetes 54:
906–8

IgA Anti-Epidermal Transglutaminase Antibodies in
Dermatitis Herpetiformis and Pediatric Celiac Disease
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TO THE EDITOR
Recent studies have suggested epider-
mal transglutaminase (eTG) as the
autoantigen of dermatitis herpetiformis
(DH) (Sardy et al., 2002) (Donaldson
et al., 2007), but the patient cohorts in

published studies on its clinical utility
in DH have been small. IgA anti-eTG is
present in about 50% of adult celiac
disease (CD) (Hull et al., 2008); how-
ever, its prevalence in a large cohort of
pediatric CD has not been reported.

The primary objective of this study was
to confirm and expand on our pre-
viously published data, and to deter-
mine the clinical utility of IgA anti-eTG
in a large cohort of DH patients. Our
second objective was to further evalu-
ate the relative prevalence of IgA anti-
eTG in a larger cohort of pediatric CD
patients.

Abbreviations: Ab, antibody; CD, celiac disease; DH, dermatitis herpetiformis; eTG, epidermal
transglutaminase; tTG, tissue transglutaminase
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Serum from the following cohorts
was assessed for IgA antibodies (Abs)
against eTG and for traditional markers
associated with gluten-sensitive entero-
pathy (that is, tissue transglutaminase
(tTG) and deamidated gliadin peptides,
IgA and IgG) for comparison: 80 retro-
spective adult DH patients drawn dur-
ing their initial clinical evaluation (all
on a normal diet), 50 prospective adult
DH patients drawn post-diagnosis (7 on
a normal diet and 43 on some level of
gluten restriction), 54 pediatric CD
patients drawn during their initial clin-
ical evaluation (all on a normal diet;
26 males, 1.2–17.9 years, mean¼7.7
years; 28 females, 1.3–18.6 years,
mean¼ 8.5 years), and 49 adult and
77 pediatric normal controls. DH was
diagnosed by characteristic granular
IgA staining of the dermis of perile-
sional skin by direct immunofluores-
cence, and CD was diagnosed by
positive duodenal biopsy and/or posi-
tive serology. All CD patients with
negative biopsy were positive by serol-
ogy (IgA anti-endomysial Ab and anti-
tTG). There were no DH patients with
IgA deficiency (o7 mg per 100 ml).
Two of the pediatric CD patients had
partial IgA deficiency (7–68 mg per
100 ml).

Serum IgA Ab against eTG (human
recombinant) was measured semi-
quantitatively by enzyme immunoassay
as per the manufacturer’s (Immundiag-
nostik Bensheim, Germany) product
insert. As this assay has not yet been
approved in the United States for
in vitro diagnostic use in DH, a cutoff
value of 12 Units (þ 5 SD above the
mean) was established for this study on
the basis of the IgA anti-eTG values
in our normal controls. Serum IgA
and IgG Abs against tTG (human red
blood cells) and deamidated gliadin
peptides (synthetic) were measured
semi-quantitatively by enzyme immu-
noassay as per the manufacturer’s
(INOVA Diagnostics, San Diego, CA)
product insert. These assays have been
approved by the food and drug admin-
istration for in vitro diagnostic use
in gluten-sensitive enteropathy. The
cutoff values (o20 Units¼negative;
all assays) recommended by the manu-
facturer were used for statistical analy-
sis. Sensitivity, specificity, positive
and negative predictive values, and
the area under the receiver operating
characteristic curve were calculated
for each assay. Ninety-five percent
confidence intervals were also com-
puted for sensitivity, specificity, and

positive and negative predictive values.
All statistics were generated using
SAS software, version 9.1 of the SAS
system for Windows (SAS institute Inc.,
Cary, NC).

While identifying patients with DH
on a normal diet, IgA anti-eTG per-
formed better than any other single
marker associated with gluten-sensitive
enteropathy (Table 1). The sensitivity of
IgA anti-eTG was lower (60.0%) in our
cohort of prospective DH patients,
which is likely attributed to their gluten
restriction and/or treatment. When con-
sidering both retrospective and pro-
spective DH patients, there were 28
(21.5%) with IgA anti-eTGþ /IgA anti-
tTG� results, but only 1 (0.8%) having
IgA anti-eTG�/IgA anti-tTGþ results. A
negative result for IgA anti-tTG in a
patient suspected of having DH, how-
ever, does not rule out the diagnosis.
These results show that about 20% of
DH patients will be negative for IgA
anti-tTG Abs, but positive for IgA anti-
eTG, and only rare patients are positive
for IgA anti-tTG and negative for IgA
anti-eTG.

We did not have enough clinical
information on patients in the prospec-
tive DH cohort to correlate levels of IgA
anti-eTG with disease parameters

Table 1. Statistical comparison between IgA anti-epidermal transglutaminase (eTG) and other markers for gluten-
sensitive enteropathy in 80 retrospective sera from patients with dermatitis herpetiformis and 49 sera from normal
adults

eTG IgA tTG IgA tTG IgG DGP IgA DGP IgG

% Sensitivity (95% CI) 71.3 (60.1–80.8) 48.8 (37.4–60.2) 2.5 (0.3–8.7) 61.3 (49.7–71.9) 46.3 (35.0–57.8)

% Specificity (95% CI) 100 (92.8–100) 100 (92.8–100) 100 (92.8–100) 93.9 (83.1–98.7) 100 (92.8–100)

% PPV (95% CI) 100 (93.7–100) 100 (91.0–100) 100 (15.8–100) 94.2 (84.1–98.8) 100 (90.5–100)

% NPV (95% CI) 68.1 (56.0–78.6) 54.4 (43.6–65.0) 38.6 (30.1–47.6) 59.7 (47.9–70.8) 53.3 (42.6–63.7)

AUC 0.912 0.778 0.709 0.845 0.825

AUC, area under curve; CI, confidence interval; DGP, deamidated gliadin peptides; NPV, negative predictive value; PPV, positive predictive value; tTG,
tissue transglutaminase.

Table 2. Serology results for serial blood draws from a single DH patient on a strict gluten-free diet

eTG IgA tTG IgA tTG IgG DGP IgA DGP IgG

Pre Dx 76 209 1 210 90

60 days post Dx 14 58 2 44 75

12 months post Dx 2 12 1 7 6

DGP, deamidated gliadin peptides; DH, dermatitis herpetiformis; Dx, diagnosis; eTG, epidermal transglutaminase; tTG, tissue transglutaminase.
12 Units or greater for IgA anti-eTG=positive; 20 Units or greater IgA and IgG anti-tTG and DGP=positive.
The patient did not take dapsone.
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(degree and duration of gluten restric-
tion or dapsone/sulfapyridine dose);
however, future studies should attempt
to correlate levels of IgA anti-eTG with
parameters of disease activity, includ-
ing degree and duration of gluten
restriction, and dapsone/sulfapyridine
dose. The patient presented in Table 2
shows that the levels of each Ab assay
decreases over time with adherence to a
gluten-free diet. Although definitive con-
clusions cannot be made from one
patient, these results suggest that the
levels of IgA against eTG correlate with
dietary gluten intake. Prospective studies
should be designed to evaluate the levels
of IgA anti-eTG in DH patients over time
after initiation of a gluten-free diet.

IgA anti-eTG was present in only
11.1% of pediatric CD, which is
significantly lower than that reported
in adult CD (B50%) (Hull et al., 2008).
These results are similar to our pre-
viously published data showing a low
prevalence of IgA anti-eTG in pediatric
CD patients. This occurred in the
setting of significantly elevated concen-
trations of IgA anti-tTG (90.7%). The
majority of the six pediatric CD patients
with IgA anti-eTGþ results showed low
titers (13, 13, 14, 15, 20, and 96 Units)
and all were duodenal biopsy positive
(1 of 18 Marsh 3a (5.6%), 1 of 15 Marsh
3b (6.7%), and 4 of 16 Marsh 3c
(25.0%)). All six pediatric CD patients
were also positive for IgA anti-tTG (6 of
6), for IgA anti-deamidated gliadin

peptides (6 of 6), and for IgG anti-
deamidated gliadin peptides (5 of 6).
We will follow-up pediatric CD
patients with IgA anti-eTGþ results to
find out whether they develop symp-
toms of DH.

In conclusion, IgA anti-eTG was
more sensitive in detecting DH
than any other marker associated with
gluten-sensitive enteropathy and its
prevalence is significantly lower in
pediatric CD than that which has
been reported in adult CD. In a
patient suspected of having DH, the
present data support testing for IgA
anti-eTG, which may help in screening
and monitoring the response to a
gluten-free diet. We then recommend
a biopsy of uninvolved, perilesional
skin in an area of grouped vesicles or
erosions for direct immunofluores-
cence, which is the gold standard for
diagnosis.
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TO THE EDITOR
Lentigo simplex (LS) is a benign skin
lesion preferentially observed in young-
er people, although it may occur at any
age. The lesion measures a few milli-

meters in diameter, is brown to black,
and is clinically indistinguishable from
a melanocytic nevus. Histopathologi-
cally, LS shows a moderate elongation
of the epidermal rete ridges and basal

hyperpigmentation. The number of
melanocytes in the basal epidermal
layer may be slightly increased. In
contrast to LS, solar lentigo displays
markedly elongated rete ridges and
profound actinic elastosis in the dermis.
It has been proposed that LS mayAbbreviations: LS, lentigo simplex

2730 Journal of Investigative Dermatology (2009), Volume 129

C Hafner et al.
BRAF, FGFR3, and PIK3CA in Lentigo Simplex




