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Abstract

Background/Aims  Studies have shown that celiac disease
can affect individuals in all age groups. However, few
studies have described the disease in the elderly. The goal
of this study is to characterize celiac disease in the elderly
by comparing to a population of young adults with celiac
disease.

Methods Review of a tertiary center database of patients
with celiac disease was performed to identify two groups of
patients, an elderly cohort >65 years and a young adult
cohort aged 18-30 years, with biopsy-confirmed celiac
disease. Information obtained included symptom duration,
clinical presentation, small intestinal pathology, associated
conditions, and the presence of bone disease.

Results Included in the study were 149 young adult and
125 elderly patients; the latter represented 12.4% of the
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patients in our database. The duration of symptoms prior
to diagnosis was similar, 5.8 £ 12 years and 6.14 £
12.6 years in the young adult and elderly cohorts, respec-
tively (p = 0.119). There was no significant difference in
the mode of presentation of illness. Diarrhea was the main
presenting symptom (49% in young adults vs. 50% in the
elderly, p = 0.921). There was a similar prevalence of
autoimmune disease (19% in young adults vs. 26% in the
elderly, p = 0.133). Thyroid disease and neuropathy were
more prevalent in the elderly (p = 0.037 and p = 0.023,
respectively). The degree of villous atrophy and prevalence
of bone disease were similar in each group.

Conclusions Surprisingly, the presentation of celiac dis-
ease both clinically and histologically is similar in elderly
and young adult patients. The factors triggering disease at
any given age remain unclear and warrant further study.
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Introduction

Celiac disease is an autoimmune enteropathy with multi-
system involvement triggered by the ingestion of gluten
and other related proteins in genetically predisposed indi-
viduals [1]. It is a common disorder affecting up to 1% of
the general population, [2, 3] and has been described pri-
marily in children and young adults. The clinical presen-
tation can be variable, ranging from classic symptoms of
malabsorption, commonly seen in children, to more subtle
findings typically seen in adults [4]. Intestinal symptoms
have been reported to be less prominent in elderly celiac
patients who may present with only nutritional deficiencies
[5]. Celiac disease often co-exists with autoimmune dis-
eases such as insulin-dependent diabetes, autoimmune
thyroiditis, and Sjogren’s syndrome [6, 7].

Among adults, the peak age of diagnosis is between 40
and 60 years, and women constitute the majority of adult
cases [8]. Data suggest that the incidence of celiac disease is
increasing in the adult population, particularly among the
elderly. Recent studies report that the incidence ranges from
19% to 34% in this age group [9, 10]. Data from Murray et al.
[8] suggest that the incidence rates are continuing to rise in
the elderly. Moreover, it has been shown that celiac disease
may actually develop de novo in elderly patients [11].

To date, there are no studies that have compared the
characteristics of celiac disease in the elderly with young
adults. The goal of our paper is to analyze a large cohort of
patients from a similar geographic region treated at a
university-based celiac disease center in the US to compare
clinical and histological features of celiac disease in the
elderly with a population of young adults.

Materials and Methods

Clinical data of all patients with celiac disease (n = 1,008)
were reviewed from a prospectively generated database at a
university-based referral center. We only included patients
who had biopsy conformation of the diagnosis. Patients were
divided into two cohorts: young adults aged 18-30 years and
elderly patients diagnosed at >65 years. Both groups were
derived from similar geographic locales. Data from each
patient group were analyzed for various clinical features of
celiac disease. These features included mode of presentation
of illness such as diarrhea, anemia, bone disease, screening,
incidental diagnosis during endoscopy, abdominal pain,
weight loss, and chronic fatigue. Other clinical factors that
were analyzed included duration of symptoms prior to
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diagnosis and presence of associated diseases including
dermatitis herpetiformis, neuropathy, and autoimmune
conditions.

We also assessed for bone disease in patients who had
dual-energy x-ray absorptiometry scans (DEXA) within
1 year of diagnosis. We compared the mean bone mineral
density (BMD) of patients with celiac disease to age and
gender-matched values reported by one DEXA equipment
manufacturer (Hologic Corporation, Bedford, MA) by cal-
culating the T-score (deviations from sex-specific peak bone
mass in standardized units) and Z-score (deviations from sex-
specific and age-matched peak bone mass in standardized
units). Both the T-score and Z-score are normally distributed
with a population expected mean of 0.00 and a standard
deviation of 1.00. We calculated 7T-scores and Z-scores at the
hip to classify patients with osteopenia or osteoporosis.

Other data collected for each patient included small-
intestinal biopsies that were reviewed and scored using the
modified Marsh criteria [12, 13]. In the young adult cohort,
there were 114 patients and in the elderly group there were
100 patients who had pathology available for review.

Patients were excluded if they did not meet age criteria
or lacked biopsy data consistent with a diagnosis of celiac
disease.

The data were analyzed using 7-tests and Mann—Whitney
rank sum tests to compare the two cohorts and determine
whether observed differences achieved statistical signifi-
cance. This study was approved by the institutional review
board.

Results
Demographics

We identified 125 patients who were diagnosed at age
>65 years and 149 patients diagnosed between the ages of
18-30 years, comprising 12.4% and 14.8% of the study
population, respectively. There was a predominance of
females in both groups. This finding was less marked in the
elderly population, F:M—1.3:1 in the elderly cohort com-
pared to 3.8:1 in the young adults (p < 0.001; Table 1).
The mean age at diagnosis of celiac disease in the elderly
cohort was 71.7 £ 4.4 years. The duration of illness prior
to diagnosis was similar in each age group, 5.8 £
12.0 years in the young adult group and 6.1 £ 12.6 years
in the elderly cohort, (p = 0.119).

Presentation of Illness
The mode of presentation of celiac disease in our study is

shown in Table 2. The majority of patients in both groups
presented with the classic symptom of diarrhea, 50% in the
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'It‘agle 1 Dle I:}ograp hics of Demographics Age 18-30 years Age >65 years p-value
study population No. (%) No. (%)

n 149 (15%) 125 (12%)

Sex

Male 21% 43% <0.001
Female 79% 57% <0.001

Ratio (M/F) 1:3.8 1:1.3

Mean age, diagnosis (years = SD) 254 £ 3.6 717 £ 44

Range 18-30 65-83

Symptom duration (mean, years £ SD) 5.8 £ 12.0 6.14 + 12.6 0.119
Table 2 Modes of presentation of illness Table 3 Histological findings
Presentation Age 18-30 years Age >65 years p-value Pathology Age 18-30 years Age >65 years p-value

n =114 (%) n = 100 (%)

n 149 125
Diarrhea® 49% 50% 0.921 TIEL 44 1 (1) 0.248
Anemia 7% 11% 0.275 PVA 51 (45) 43 (43) 0.977
Bone disease 3% 7% 0.151 STVA 16 (14) 12 (12) 0.758
Screening 13% 7% 0.096 TVA 42 (37) 44 (44) 0.231
Incidental 3% % 0.056 TIEL intraepithelial lymphocytosis (Marsh I and II)
Other” 24% 16% 0.096

? Diarrhea in elderly males versus young adult males, p = 0.006

® Other presentations include dermatitis herpetiformis, abdominal
pain, fatigue, neuropathy, and weight loss

elderly cohort and 49% in the young adult group
(p = 0.921). The majority of patients who presented with
diarrhea in each age group were female, 85% and 63% in
the young adult and elderly cohorts, respectively. A greater
percentage of men in the elderly group presented with
diarrhea compared to the young male adults, 37% versus
15%, respectively (p = 0.006). There were otherwise no
gender differences in the mode of presentation of celiac
disease.

Diagnosis

Serologic data were available for 87% of the patients in the
young adult group and 85% of the patients in the elderly
cohort. The specific serologic assay used in this study was
the tissue transglutaminase (tTG) IgA antibody assay.
Seventy percent of the younger cohort had positive tTG-
IgA antibodies compared to 60% of the elderly group.
Review of the biopsies revealed no statistically significant
difference in the degree of villous atrophy between each
group (Table 3).

Associated Diseases

The prevalence of diseases associated with celiac disease is
shown in Table 4. Autoimmune disease was similarly

PVA partial villous atrophy: Marsh Illa
STVA subtotal villous atrophy: Marsh IIIb
TVA total villous atrophy: Marsh Illc

prevalent in the elderly and young adult groups, 26%
versus 19% (p = 0.133). A further break-down of the
frequency of autoimmune disease by specific illness is
shown in Table 5. Thirty-three patients in the elderly
cohort had one or more autoimmune condition compared to
28 patients in the young adult group. Among the listed
conditions, Raynaud’s disease occurred more often in the
young adults while polymyalgia rheumatica, rheumatoid
arthritis, Sjogren’s disease, and pernicious anemia were
more common among the elderly. We found that thyroid
disease occurred with greater frequency in the elderly age
group compared to the young adults, at 14% versus 7%
(p = 0.037). Neuropathy was also more common in the
elderly compared to young adults, at 11% versus 4%
(p = 0.023). The proportion of patients with dermatitis

Table 4 Associated diseases

Associated diseases Age 18-30 Age >65 p-value
years years
No. (%) No. (%)
Autoimmune disease (total) 28 (19) 33 (26) 0.133
Neuropathy 6 (4) 12 (11) 0.023
Thyroid disease 10 (7) 18 (14) 0.037
Dermatitis herpetiformis 10 (7) 10 (8) 0.392
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Table 5 Frequency of autoimmune disease

Autoimmune diseases® Age 18-30

years (No.)

Age > 65
years (No.)

Insulin-dependent diabetes mellitus
Raynaud’s disease

Systemic lupus erythematosus
Multiple sclerosis
Myasthenia gravis

Vitiligo

Hashimoto’s disease

Graves’ disease

Alopecia

Psoriasis

Autoimmune neutropenia
Inflammatory bowel disease
Polymyositis

W = KA O N O O N = O O = = =

Polymyalgia rheumatica
Rheumatoid arthritis

Sjogren’s syndrome

N W N

Pernicious anemia

0 O O O O O W = W = === == N W

—
o)}

Hypothyroidism

* Some patients had more than one autoimmune disease

herpetiformis was similar in each group, 7% and 8%, for
the young adults and elderly, respectively,

Bone Disease

The frequency of bone disease in our study population is
shown in Table 6. We only included patients who under-
went DEXA scans within 1 year of diagnosis of celiac
disease. Among the 46 patients in the young adult group
and 38 patients in the elderly cohort, 29% of the young
adults and 61% of the elderly patients had BMD findings
consistent with osteopenia or osteoporosis. When we
compared the bone density results to sex-specific popula-
tion-values, we found that in the young adult group, males
had T-scores at the hip that were 0.64 &+ 1.52 SD below
the peak BMD for this population (p = 0.11). Similarly,
Z-scores were 0.22 £ 1.02 SD (p = 0.55) below the peak
BMD in sex- and age-matched controls; neither finding was

Table 6 Bone disease

Age 18-30 years (%) Age >65 years (%)

n (%)* 46 (32) 38 (30)
Osteoporosis (Hip) 7 28
Osteopenia (Hip) 22 33
Normal DEXA scan 71 39

? n total number of patients with a DEXA scan within 1 year of

diagnosis
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statistically significant. When we compared the BMD in
young adult females with celiac disease to sex-specific
population values, we found that 7-scores at the hip were
0.74 + 1.28 SD units below the norm (p = <0.001) and
Z-scores were 0.41 & 1.00 SD units below peak BMD for
this population (p = 0.06; Tables 7, 8).

When the BMD scores for elderly patients with celiac
disease were compared to population-expected values,
elderly males had a mean hip T-score of 1.50 + 1.83 SD
units below the expected sex-specific peak BMD
(p = <0.001). However, their sex- and age-specific Z-score
of —0.20 % 1.32 did not differ significantly from the ref-
erence group (p = 0.50). In elderly female patients with
celiac disease, the mean hip 7-score was 2.16 + 1.03 SD
units below the sex-matched peak BMD (p = <0.001),
although the age- and sex-specific mean total hip Z-score of
0.08 £ 1.58 did not differ significantly from a healthy
reference group (p = 0.80). When Z-scores at the hip were
compared between elderly and young adults with celiac
disease, there was no statistically significant difference by
age or gender (Table 8).

Discussion

Few studies have rigorously analyzed the clinical charac-
teristics of celiac disease in the elderly, and no prior study
has compared the presentation of celiac disease in the
elderly with young adults. Studies reveal that celiac disease
occurs in about 1% of both adults and children [14, 15].
Based on this prevalence data, we can assume that the
majority of adults most likely had disease in childhood.
One would expect elderly patients to have more severe
disease given their longer duration of illness. However, the
development of new disease in the elderly who were pre-
viously without celiac disease [16] argues for the devel-
opment of de novo celiac disease in the elderly. In the
screening study performed in Finland by Vilppula et al.
[16] biopsy-proven celiac disease was present in 2.34% of
2,216 individuals >55 years of age. Five of the newly
diagnosed patients in their study were previously negative
on testing.

Overall, we found no significant difference in the pre-
sentation of celiac disease in elderly patients compared to
young adults. There was a similar duration of symptoms,
which was a surprising result. We had expected a longer
duration of symptoms in older patients. The factors
accounting for a delay in diagnosis are likely multi-facto-
rial: physicians may lack awareness of celiac disease and
not test for it and patients may present with atypical
symptoms or asymptomatic disease. Another factor that can
potentially delay diagnosis is if a patient has previously
been tested for celiac disease and found to be negative. A
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Table 7 Deviation of observed T-scores and Z-scores in patients with celiac disease compared to population-expected values, by age group

Gender Group N 18-30 years N >65 years
T-score Z-score T-score Z-score
Mean + SD Mean + SD Mean + SD Mean + SD
Male Population expected 0.00 £ 1.00 0.00 £ 1.00 0.00 £ 1.00 0.00 £ 1.00
Celiac observed 9 —0.64 £ 1.52 —-0.22 £ 1.02 18 —1.50 + 1.83 —0.20 £ 1.32
Female Population expected 0.00 £ 1.00 0.00 £+ 1.00 0.00 £ 1.00 0.00 £ 1.00
Celiac observed 37 —0.74 + 1.28 —0.41 £+ 1.00 20 —2.16 = 1.03 0.08 + 1.58
All patients Population expected 0.00 + 1.00 0.00 £ 1.00 N/A N/A
Celiac observed 46 —-0.72 £ 1.31 —0.37 £ 0.99 38 —1.85 £ 1.48 —0.05 £ 1.45
Table 8 Bone disease comparisons, by age group contrasts with findings in the literature that female pre-
p-value dominance tends to be greater in elderly patients compared
to young adults [20, 21]. One of the factors that could
Young adults with celiac disease account for this finding was a greater number of females in
Young male celiac vs. population expected (7-score) 0.11 the young adult group compared to the elderly cohort at
Young male celiac vs. population expected (Z-score) 0.55 baseline, 79% versus 57%. While females are more fre-
Young female celiac vs. population expected (T-score) ~ <0.001  quently diagnosed with celiac disease, serological screen-
Young female celiac vs. population expected (Z-score) ~ 0.06 ing studies reveal a similar male to female prevalence [22].
Elderly with celiac disease Autoimmune illness was similarly prevalent in the two
Elderly male celiac vs. population expected (T-score) <0.001 age groups. Up to 26% of patients had an autoimmune ill-
Elderly male celiac vs. population expected (Z-score) 0.5 ness that is markedly higher than the 3% prevalence for
Elderly female celiac vs. population expected (T-score)  <0.001 autoimmune disease in the general population [23]. One

Elderly female celiac vs. population expected (Z-score) 0.8
Elderly vs. young adults with celiac disease
Elderly male celiac vs. young male celiac (Z-score) 0.97

Elderly female celiac vs. young female celiac (Z-score)  0.16

study by Collin et al. [17] illustrated this point. They found
that 28% of patients with potential celiac disease eventually
developed various degrees of villous atrophy on follow-up
endoscopy performed between 1 and 7 years after the initial
negative endoscopy. Similarly, Vilppula et al. [16] found
five new cases among patients who had previously been
seronegative; two had minor abdominal symptoms and
three were asymptomatic. Thus, a negative biopsy does not
preclude the subsequent development of celiac disease.

Our data did not show that disease severity is increased
in elderly patients compared to young adults. In fact, the
modes of presentation of illness were remarkably similar
between the two groups. Diarrhea was the major presenting
symptom in both groups. This was an unexpected finding in
the elderly celiac patients since they have been reported to
typically present with milder gastrointestinal complaints
such as bloating and even constipation as opposed to
classic symptoms of malabsorption [18].

In terms of gender differences, our study showed a
female predominance for celiac disease, as reported in the
literature [19], but this was more marked in the young adult
group, 3.8:1 compared to 1.3:1 in the elderly cohort. This

significant difference was that neuropathy and thyroid dis-
ease were more common in the elderly cohort. It has been
extensively reported in the literature that thyroid disease,
specifically hypothyroidism, is increased in adult patients
with celiac disease compared to the general population [24—
29]. In our study, 14% of the elderly had thyroid disease.
This correlates with prevalence data for thyroid disease
from other studies, which are similarly increased. For
example, a Brazilian study of adult patients with celiac
disease found that 19.2% of the patients had thyroid disease
[30]. In contrast, the prevalence of thyroid disease in non-
celiac elderly in the general population is around 10%
[24-29], which is only slightly lower than the prevalence of
14% observed in the elderly celiacs in our study. Even in
our young adult population, the prevalence of thyroid dis-
ease was 7%, which is higher than the 3-5% prevalence
seen in the non-celiac adult population [24-29]. These
findings suggest that the increased prevalence of thyroid
disease in celiac patients, both young and old, is a function
of the underlying disease process as opposed to age effect
alone, particularly in the elderly. It is striking that there was
a similar rate of autoimmune diseases in the young adult and
elderly cohort since it is often considered that the elderly
have an increased rate of autoimmune diseases.

Similar to autoimmune disease, we found that dermatitis
herpetiformis was equally prevalent in the two groups.
However, based on the literature, its prevalence tends to be
increased in elderly men [31, 32]. We did not observe such
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a finding. Instead, more women than men in both age
groups had dermatitis herpetiformis.

There was no difference in the degree of villous atrophy
in the young adult and elderly cohorts, which suggests that
the elderly patients in our study may have had milder, long-
standing disease or, possibly, de novo illness. The number
of patients with increased intraepithelial lymphocytosis, the
mildest pathological lesion, was quite small. Interestingly,
four out of these five patients presented with diarrhea. This
finding underscores the fact that clinical symptoms in
celiac disease often do not correlate with the degree of
villous atrophy [33, 34].

In general, we were confident in our diagnosis of celiac
disease because all were biopsy-proven and we had sero-
logic data to confirm our biopsy results. Serologic data
were available for 85% and 87%, respectively, of our
elderly and young adult patients, and there was minimal
difference in the degree of positive tTG-IgA by age group.
This helps to support the fact that seroprevalence is not
diminished in elderly patients. In fact, there is no data to
suggest that the serologic response in elderly patients is
different from that of young adults [8].

Numerous studies have shown that bone disease, spe-
cifically osteoporosis, is more common in patients with
celiac disease compared to the general population. As such,
screening for osteoporosis and osteopenia is recommended
in this patient population [35-37]. Various etiologies have
been raised to explain this observation including deficien-
cies in calcium and vitamin D secondary to malabsorption
as well as the presence of circulating anti-bone auto-anti-
bodies [38]. We analyzed the mean BMD of patients with
celiac disease using DEXA scan measurements. As expec-
ted, bone disease was more common in elderly celiac
patients compared to younger celiac patients. However,
when we compared elderly celiac patients with elderly non-
celiac patients for the presence of bone disease, there was
no significant difference in terms of their Z-score. This was
a surprising finding since one would expect celiac disease to
confer an independent and/or additive risk for bone disease
separate from age-effect alone. The only statistically sig-
nificant difference was a lower-than-expected T-score for
elderly men with celiac disease. Interestingly, female
patients with celiac disease in both age groups had lower-
than-expected 7-scores that were statistically significant,
although their Z-scores were not significantly different.
Another unexpected finding was that the Z-score was sim-
ilar for both elderly and young celiac patients; one would
expect a greater degree of bone loss in the elderly celiac
cohort. While the reasons for this finding are not clear, one
possible explanation is that bone disease in celiac patients
may be related to an early onset of impaired bone formation
due to malabsorption, secondary to anti-bone auto-anti-
bodies, or a combination of these factors. This pathway
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could lead to an accelerated and early rate of reduced peak
bone mass as seen in younger celiac patients. In contrast, in
elderly celiac patients, bone remodeling activity may be less
affected by the underlying pathogenesis of celiac disease
and more subject to age-effect. However, there is scant
literature on this topic.

Our study has a few limitations that are worth noting.
Since we studied a highly selected population in a single
tertiary center, we were limited in our ability to generalize
our results to larger population samples. However, the
sample size of elderly patients in this study is the largest
reported in the literature. Another limitation in our bone-
disease analysis is that not every patient was scanned using
the same bone densitometry scanner from which the pop-
ulation reference values were derived.

Despite these limitations, our study provides important
and novel data on an under-reported population of patients
with celiac disease and highlights the fact that there is still
much to be learned about this disease process. Given that
the prevalence of celiac disease continues to rise in the
elderly age group, it is imperative that physicians have a
high index of suspicion for this illness to prevent further
morbidity and mortality in their older patients. Indeed,
larger multi-center studies are required to further discern
the effect of age on disease presentation and the factors that
trigger disease at any given age. Our data of similar clinical
and histological manifestations of celiac disease in the
elderly as well as young adults argue for the de novo
development of celiac disease in the elderly.

References

1. Green PH, Cellier C. Celiac disease. N Engl J Med. 2007;357:
1731-1743.

2. Fasano A, Berti I, Gerarduzzi T, et al. Prevalence of celiac dis-
ease in at-risk and not-at-risk groups in the United States: a large
multicenter study. Arch Intern Med. 2003;163(3):286-292.

3. Cook HB, Burt MJ, Collett JA, et al. Adult coeliac disease:
prevalence and clinical significance. J Gastroenterol Hepatol.
2000;15(9):1032-1036.

4. Baroni F, Ghisla MK, Leonardi R, Grassi V. Celiac disease in the
elderly: a case report. Ann Ital Med Int. 2005;20(4):253-257.

5. Freeman HJ. Adult celiac disease in the elderly. World J Gas-
troenterol. 2008;14(45):6911-6914.

6. Talal AH, Murray JA, Goeken JA, et al. Celiac disease in an adult
population with insulin-dependent diabetes mellitus: use of end-
omysial antibody testing. Am J Gastroenterol. 1997;92(8):1280-
1284.

7. Counsell CE, Ruddell WS. Association between coeliac disease
and autoimmune thyroid disease. Gut. 1995;36(3):475-476.

8. Rashtak S, Murray JA. Celiac disease in the elderly. Gastroen-
terol Clin N Am. 2009;38:433-446.

9. Hankey GL, Holmes GK. Coeliac disease in the elderly. Gut.
1994;35(1):65-67.

10. Johnson MW, Ellis HJ, Asante MA, Ciclitira PJ. Celiac disease
in the elderly. Nat Clin Pract Gastroenterol Hepatol. 2008;5:
697-706.



Dig Dis Sci (2010) 55:3147-3153

3153

11.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Lohi S, Mustalahti K, Kaukinen K, et al. Increasing prevalence of
coeliac disease over time. Aliment Pharmacol Ther. 2007;26(9):
1217-1225.

. Marsh MN. Gluten, major histocompatibility complex, and the

small intestine. A molecular and immunobiologic approach to the
spectrum of gluten sensitivity (‘celiac sprue’). Gastroenterology.
1992;102:330-354.

Oberhuber G, Granditsch G, Vogelsang H. The histopathology of
coeliac disease: time for a standardized report scheme for
pathologists. Eur J Gastroenterol Hepatol. 1999;11:1185-1194.
West J, Logan RF, Hill PG, et al. Seroprevalence, correlates, and
characteristics of undetected coeliac disease in England. Gut.
2003;52:960-965.

Bingley PJ, Williams AJ, Norcross AJ, Unsworth DJ, Lock RJ,
Ness AR, Jones RW. Undiagnosed coeliac disease at age seven:
population-based prospective birth cohort study. BMJ. 2004;
7:328(7435):322-323.

Vilppula A, Kaukinen K, Luostarinen L, et al. Increasing prev-
alence and high incidence of celiac disease in elderly people: a
population-based study. BMC Gastroenterol. 2009;9:49.

Collin P, Helin H, Maki M, Hallstrom O, Karvonen AL. Follow-
up of patients positive in reticulin and gliadin antibody tests with
normal small-bowel biopsy findings. Scand J Gastroenterol.
1993;28(7):595-598.

Marmouz F. Adult coeliac disease. Eur Ann Allergy Clin Immu-
nol. 2007;39:23-25.

Ivarsson A, Persson LA, Nystrom L, Hernell O. The Swedish
coeliac disease epidemic with a prevailing twofold higher risk in
girls compared to boys may reflect gender specific risk factors.
Eur J Epidemiol. 2003;18:677-684.

Murray JA, Van Dyke C, Plevak MF, et al. Trends in the iden-
tification and clinical features of celiac disease in a North
American community, 1950-2001. Clin Gastroenterol Hepatol.
2003;1(1):19-27.

Swinson CM, Levi AJ. Is coeliac disease underdiagnosed? Br
Med J. 1980;281(6250):1258-1260.

Rubio-Tapia A, Kyle RA, Kaplan EL, Murray JA, et al. Increased
prevalence and mortality in undiagnosed celiac disease. Gastro-
enterology. 2009;137(1):88-93.

Jacobson DL, Gange SJ, Rose NR, Graham NM. Epidemiology
and estimated population burden of selected autoimmune diseases
in the United States. Clin Immunol Immunopathol. 1997;84:
223-243.

Elfstrom P, Montgomery SM, Kampe O, et al. Risk of thyroid
disease in individuals with celiac disease. J Clin Endocrinol
Metabol. 2008;93(10):3915-3921.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Vanderpump MPJ, Tunbridge WMG, French JM, et al. The
incidence of thyroid disorders in the community: a 20-year fol-
low-up of the Whickham survey. Clin Endocrinol. 2005;43(1):
55-68.

Sundbeck G, Lundberg PA, Lindstedt G, Jagenburg R, Eden S.
Incidence and prevalence of thyroid disease in elderly women:
results from the longitudinal population study of elderly people in
Gothenburg, Sweden. Age Ageing. 1991;20:291-298.

Bemben DA, Winn P, Hamm RM, Morgan L, Davis A, Barton E.
Thyroid disease in the elderly. Part 1. Prevalence of undiagnosed
hypothyroidism. J Fam Pract. 1994;38:577-582.

Bemben DA, Hamm RM, Morgan L, Winn P, Davis A, Barton E.
Thyroid disease in the elderly. Part 2. Predictability of subclinical
hypothyroidism. J Fam Pract. 1994;38:583-588.

Muller GM, Levitt NS, Louw SJ. Thyroid dysfunction in the
elderly. S Afr Med J. 1997;87:1119-1123.

da Silva Kotze LM, Nisihara RM, da Rosa Utiyama SR, Piovezan
GC, Kotze LR. Thyroid disorders in Brazilian patients with celiac
disease. J Clin Gastroenterol. 2006;40:33-36.

Gawkrodger DJ, Blackwell JN, Gilmour HM, et al. Dermatitis
herpetiformis: diagnosis, diet and demography. Gut. 1984;25(2):
151-157.

Oxentenko AS, Murray JA. Celiac disease and dermatitis her-
petiformis: the spectrum of gluten-sensitive enteropathy. Int J
Dermatol. 2003;42:585-587.

Brar P, Kwon GY, Egbuna I, et al. Lack of correlation of degree
of villous atrophy with severity of clinical presentation of coeliac
disease. Dig Liver Dis. 2007;39:26-29.

Murray JA, Rubio-Tapia A, Van Dyke CT, et al. Mucosal atrophy
in celiac disease: extent of involvement, correlation with clinical
presentation, and response to treatment. Clin Gastroenterol
Hepatol. 2008;6:186-193.

Armagan O, Uz T, Tascioglu F, Colak O, Oner C, Akgun Y.
Serological screening for celiac disease in premenopausal women
with idiopathic osteoporosis. Clin Rheumatol. 2005;24:239-243.
Stenson WF, Newberry R, Lorenz R, Baldus C, Civitelli R.
Increased prevalence of celiac disease and need for routine
screening among patients with osteoporosis. Arch Intern Med.
2005;165:393-399.

Meyer D, Stavropolous S, Diamond B, Shane E, Green PH.
Osteoporosis in a North American adult population with celiac
disease. Am J Gastroenterol. 2001;96:112—-119.

Shaoul R, Lerner A. Associated autoantibodies in celiac disease.
Autoimmune Rev. 2007;6(8):559-565.

@ Springer



	Celiac Disease: Similar Presentations in the Elderly and Young Adults
	Abstract
	Background/Aims
	Methods
	Results
	Conclusions

	Introduction
	Materials and Methods
	Results
	Demographics
	Presentation of Illness
	Diagnosis
	Associated Diseases
	Bone Disease

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


