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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 C65 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

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 Sjögren’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

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 T-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 t-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

C65 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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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

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, Sjögren’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 1 Demographics of

study population
Demographics Age 18–30 years Age C65 years p-value

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) 25.4 ± 3.6 71.7 ± 4.4

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

Presentation Age 18–30 years Age C65 years p-value

n 149 125

Diarrheaa 49% 50% 0.921

Anemia 7% 11% 0.275

Bone disease 3% 7% 0.151

Screening 13% 7% 0.096

Incidental 3% 9% 0.056

Otherb 24% 16% 0.096

a Diarrhea in elderly males versus young adult males, p = 0.006
b Other presentations include dermatitis herpetiformis, abdominal

pain, fatigue, neuropathy, and weight loss

Table 3 Histological findings

Pathology Age 18–30 years

n = 114 (%)

Age C65 years

n = 100 (%)

p-value

:IEL 4 (4) 1 (1) 0.248

PVA 51 (45) 43 (43) 0.977

STVA 16 (14) 12 (12) 0.758

TVA 42 (37) 44 (44) 0.231

:IEL intraepithelial lymphocytosis (Marsh I and II)

PVA partial villous atrophy: Marsh IIIa

STVA subtotal villous atrophy: Marsh IIIb

TVA total villous atrophy: Marsh IIIc

Table 4 Associated diseases

Associated diseases Age 18–30

years

No. (%)

Age C65

years

No. (%)

p-value

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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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

statistically significant. When we compared the BMD in

young adult females with celiac disease to sex-specific

population values, we found that T-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 T-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

Table 5 Frequency of autoimmune disease

Autoimmune diseasesa Age 18–30

years (No.)

Age C 65

years (No.)

Insulin-dependent diabetes mellitus 2 1

Raynaud’s disease 3 1

Systemic lupus erythematosus 2 1

Multiple sclerosis 1 0

Myasthenia gravis 1 0

Vitiligo 1 1

Hashimoto’s disease 1 2

Graves’ disease 1 0

Alopecia 1 0

Psoriasis 3 2

Autoimmune neutropenia 1 0

Inflammatory bowel disease 3 4

Polymyositis 0 1

Polymyalgia rheumatica 0 3

Rheumatoid arthritis 0 2

Sjögren’s syndrome 0 3

Pernicious anemia 0 2

Hypothyroidism 8 16

a Some patients had more than one autoimmune disease

Table 6 Bone disease

Age 18–30 years (%) Age C65 years (%)

n (%)a 46 (32) 38 (30)

Osteoporosis (Hip) 7 28

Osteopenia (Hip) 22 33

Normal DEXA scan 71 39

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

diagnosis
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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

contrasts with findings in the literature that female pre-

dominance tends to be greater in elderly patients compared

to young adults [20, 21]. One of the factors that could

account for this finding was a greater number of females in

the young adult group compared to the elderly cohort at

baseline, 79% versus 57%. While females are more fre-

quently diagnosed with celiac disease, serological screen-

ing studies reveal a similar male to female prevalence [22].

Autoimmune illness was similarly prevalent in the two

age groups. Up to 26% of patients had an autoimmune ill-

ness that is markedly higher than the 3% prevalence for

autoimmune disease in the general population [23]. One

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

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 C65 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

p-value

Young adults with celiac disease

Young male celiac vs. population expected (T-score) 0.11

Young male celiac vs. population expected (Z-score) 0.55

Young female celiac vs. population expected (T-score) \0.001

Young female celiac vs. population expected (Z-score) 0.06

Elderly with celiac disease

Elderly male celiac vs. population expected (T-score) \0.001

Elderly male celiac vs. population expected (Z-score) 0.5

Elderly female celiac vs. population expected (T-score) \0.001

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
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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 T-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

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.
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