
IgA Anti-transglutaminase
Autoantibodiesat Type1DiabetesOnset
Are Less Frequent in Adult Patients and
Are AssociatedWith a General
Celiac-Specific Lower Immune Response
in ComparisonWith Nondiabetic Celiac
Patients at Diagnosis
CLAUDIO TIBERTI, ACD

1

FRANCESCA PANIMOLLE, BS
1

MARGHERITA BONAMICO, MD
2

BLEGINA SHASHAJ, MD
2

TIZIANA FILARDI, MD
1

FEDERICA LUCANTONI, BS
2

RAFFAELLA NENNA, MD
2

FRANCESCO COSTANTINO, MD
2

ANDREA LENZI, MD
3

SUSANNA MORANO, MD
1

OBJECTIVEdTo evaluate the celiac-associated humoral autoimmunity in child, adolescent,
and adult patients at type 1 diabetes (DM1) onset and to determine whether DM1 celiac-specific
humoral immunoreactivity occurs similarly to that in nondiabetic patients at celiac disease (CD)
diagnosis.

RESEARCH DESIGN ANDMETHODSdIgA anti-transglutaminase autoantibody (IgA-
tTGAb) was detected in 654 new-onset DM1 sera. IgA-tTGAb+ DM1 sera were subsequently
analyzed for IgG-tTG, deamidated gliadin (DGP), and actin antibodies, and results were com-
pared with those found in 83 screen-detected nondiabetic patients at CD diagnosis.

RESULTSdA total of 12.8%DM1 serawere IgA-tTGAb+, with a lower autoantibody frequency in
adult patients aged.18 years (6.8 vs. 15.1%, aged#18 years; P = 0.005). IgA-tTGAb titers, IgG-
tTGAb, and DGPAb frequency/titers and mean number of celiac-autoantibody positivities per pa-
tient were significantly lower in IgA-tTGAb+ DM1 compared with nondiabetic CD patients.

CONCLUSIONSdAge of diabetes onset is negatively associated with risk of CD. The celiac-
specific humoral immunoreactivity at DM1 onset is significantly lower compared with that found
in nondiabetic patients at CD diagnosis.
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Type 1a diabetes (DM1) is associated
with an increased risk of celiac dis-
ease (CD) (1). Usually DM1 precedes

the onset of CD,which, in diabetic patients,
often occurs in a silent or asymptomatic
form and may only be detected by sero-
logical autoantibody screening, in partic-
ular measuring IgA anti-transglutaminase
autoantibodies (IgA-tTGAb) (2,3). Literature

reports several studies aimed at evaluating
the IgA-tTGAb frequency in DM1. Most
of them were, however, targeted to ana-
lyze child, adolescent, and adult patients
with long-standing DM1 (4,5), but rarely
at disease onset, in which only young pa-
tients were investigated (6,7). In addition,
it is not knownwhether the celiac-specific
humoral immunoreactivity found at DM1

onset occurs with the same characteristics
shown by screen-detected nondiabetic
patients at CD diagnosis. On this basis,
our aims were 1) to establish the IgA-
tTGAb frequency and titer in a large co-
hort of Caucasian patients at DM1 onset;
2) to evaluate in the IgA-tTGAb+ DM1
sera the IgG-tTG, deamidated gliadin
IgA/IgG (DGPAb) (8), and IgA-actin
(ActA) (9) antibody levels; and 3) to com-
pare the celiac-specific humoral immune
response shown by screen-detected DM1
patients at onset and nondiabetic CD pa-
tients at diagnosis.

RESEARCH DESIGN AND
METHODSdSera from 654 DM1
patients diagnosed according to American
Diabetes Association criteria (10) from
1990 to 2010 at University of Rome
“Sapienza” (282 females; median and age
range: 11.8 and 1.0–69.2 years, respec-
tively) were tested for presence of IgA-
tTGAb. These samples, collected within
1 week from DM1 diagnosis, were subdi-
vided into group 1 (#18 years, n = 478,
283 females, median age 9.5 years) and
group 2 (.18 years, n = 176, 73 females,
median age 27.9 years) sera. Subsequently,
only IgA-tTGAb+ DM1 sera were analyzed
for presence of IgG-tTGAb, DGPAb, and
ActA and the results compared with those
found in 83 nondiabetic, biopsy-proved
IgA-tTGAb+ patient sera at CD diagnosis
(56 females; median and age range: 7.2
and 3.1–45.0 years, respectively). The 83
CD patients were identified in screening
programs on school children and CD
first-degree relatives. Serum IgA- and
IgG-tTGAb were detected by a fluid-phase
radioimmunoprecipitation method, which
was the most sensitive (93%) and specific
(100%) assay among the 20 laboratories
participating in the First International
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Transglutaminase Autoantibody Work-
shop for Celiac Disease (11). Serum
DGPAb and ActA were detected by ELISA
kits (Inova). SAS 9.2 software (SAS Insti-
tute) was used for statistical analyses.

RESULTSdOf 654 DM1 patients in-
vestigated, 84 (12.8%) were serum IgA-
tTGAb+, with a significantly higher
frequency in group 1 (#18 years) com-
pared with group 2 (.18 years) patients
(15.1%, 72 of 478 vs. 6.8%, 12 of 176;
P = 0.005). Most DM1 patients found to
be IgA-tTGAb+ were females (16.7%, 47
of 282 vs. males 9.9%, 37 of 372; P =
0.013). Most of these females were aged
#18 years (19.1%, 40 of 209 vs. 9.6%, 7
of 73 females aged.18 years; P = 0.001).
No IgA-tTGAb frequency differences were
found between males aged #18 and.18
years. Of 84 DM1 sera identified as IgA-
tTGAb+ (median age 10 years, 60% fe-
males), 33.3, 40.5, and 36.9% were
IgG-tTGAb, DGPAb, and ActA posi-
tive, respectively. Thirty-four of 84 IgA-
tTGAb+ DM1 patients were biopsied, and

33 of 34 (18 females) had CD. The com-
parison of celiac-specific humoral autoim-
munity shown by nonbiopsied DM1
(DM1A), biopsied DM1 (DM1B), and non-
diabetic CD patients at diagnosis is shown
in Fig. 1. Multivariate logistic regression
analysis demonstrated that age and gender
of DM1A, DM1B, and nondiabetic CD pa-
tients do not affect the frequency and titer
of the antibodies investigated.

CONCLUSIONSdCD is a well-
documented comorbidity of DM1. In
this study, we demonstrated that the IgA-
tTGAb frequency at DM1 onset is signifi-
cantly higher in patients aged #18 years,
2.2 times more than in adult patients. This
result reinforces previous findings that
showed a lower age of DM1 onset is asso-
ciated with a higher risk of developing CD
(12). It is possible that distinct genetic
susceptibility might contribute to the dif-
ferences between the two age-groups. Gen-
der biases in the susceptibility and severity
of autoimmune diseases are well recog-
nized, and a female prevalence of CD was

demonstrated in long-standing diabetes
(13). We found that also at DM1 diagno-
sis, celiac-specific IgA-tTG immunoreac-
tivity is prevalent in females, especially
when aged #18 years. The absence of
other gender associations in this study
may be explained by the limited number
of adult patients found autoantibody-
positive. The comparison of celiac-specific
humoral immunoreactivities shown by
IgA-tTGAb+ DM1 (biopsied or not) and
screen-detected nondiabetic CD patients
at diagnosis provided additional interest-
ing data. We found that the concomitant
presence of DM1 and CD strongly influ-
ences the quantitative and qualitative ex-
pression of the celiac-specific humoral
immunoreactivity that, at DM1 onset, is
significantly lower in comparison with
nondiabetic patients at CD diagnosis.
Only anti-actin autoantibody immunore-
activity, marker of CD intestinal damage
severity, did not differ between DM1 and
CDpatients. The impact of CD on the clin-
ical characteristics of DM1 patients is con-
troversial, probably because of the variable

Figure 1dComparison of celiac-specific autoantibody frequency, titers, and mean number of autoantibody positivities per patient in newly
diagnosed DM1 and nondiabetic CD patients at diagnosis. The y-axis indicates the percent of serum IgA-tTG, IgG-tTG, DGP, and actin autoan-
tibody-positive patients at diagnosis. The x-axis reports the groups of patients analyzed for each single celiac-specific autoantibody. Apart, on the
right of the figure, y-axis indicates, for the same set of patients, themean number of autoantibody positivities found in each group. At the bottom of the
figure for DM1A, DM1B, and CD patients, the mean Ab indexes relative to each celiac-specific autoantibody investigated and their eventual statistical
significances were reported. CD, biopsy-confirmed celiac patients; DM1A, nonbiopsied IgA-tTGAb

+ DM1 patients; DM1B, IgA-tTGAb
+ DM1 patients

confirmed as celiac by intestinal biopsy.
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severity of the disease process (14). How-
ever, most DM1 patients tend to develop
an asymptomatic, subclinical form of CD.
Even if they show the pathological
changes of the small bowel villi, they do
not show the classical CD symptoms
(2,13). On this basis, we suggest that a
general lower celiac-specific humoral
immune response reflects a slower CD
process development in DM1 patients,
characterized by subtle, if any, gastrointes-
tinal symptoms. To support this hypoth-
esis, the results of a study on autoimmune
diabetes show a direct correlation between
intensity of the humoral immune response
and more prominent characteristics of in-
sulin deficiency (15).
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