The American Journal of Medicine (2006) 119, 355.€9-355.e14
THE AMERICAN

JOURNAL of
MEDICINE o

ELSEVIER
CLINICAL RESEARCH STUDY

Trends in the Presentation of Celiac Disease

S. Devi Rampertab, MD,? Nakechand Pooran, MD,” Pardeep Brar, MD,? Pankaj Singh, MD,® Peter H.R. Green, MD®

“Department of Medicine, College of Physicians and Surgeons, Columbia University, New York, NY; "Department of Gastroenterology,
Long Island Jewish Medical Center, New Hyde Park, NY; “Department of Gastroenterology, Central Texas VA Health System, Temple.

ABSTRACT

PURPOSE:  Screening studies have revealed that celiac disease is common in the United States; however,
there are scant data on the mode of presentation. We analyzed the trends in clinical presentation over the
last 52 years in a large cohort of biopsy-proven patients seen in 1 center.

SUBJECTS AND METHODS:  Patients (n = 590) were divided into 6 groups based on the year of diagnosis
(1952-2004). Groups were compared for trends in age at diagnosis, childhood diagnosis, duration of
symptoms, mode of presentation (diarrhea, bone disease, anemia, incidental at esophagogastroduodenos-
copy, screening), and presence of malignancy.

RESULTS:  Diagnosis was at an older age since 1980 (P = .007), and there was a significant negative
linear trend in patients presenting with diarrhea (P<<.001) over time and a positive linear trend in
asymptomatic patients detected on screening (P<<.001). There was a significant negative linear trend in
patients with a malignancy (P = .02) and duration of symptoms before diagnosis of celiac disease (P =
.001), although only the subgroup without diarrhea had improvement in delay of diagnosis of celiac disease
(assessed by a shorter duration of symptoms) (P = .05). Comparison of patients with and without diarrhea
showed no significant difference in age (42.9 years vs 43.7 years, P = .59), gender (29.3% M vs 34.6%,
P =.59), and presence of childhood disease (8.0% vs 9.8%, P = .43) or malignancies (9.8% vs 8.9%,
P = 71).

CONCLUSION:  There is a trend toward fewer patients presenting with symptomatic celiac disease
characterized by diarrhea and a significant shift toward more patients presenting as asymptomatic adults
detected at screening. © 2006 Elsevier Inc. All rights reserved.
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Celiac disease is caused by a genetic intolerance to gluten,
the main storage protein of wheat, and similar proteins in
rye and barley.! Celiac disease was originally described as
a pediatric syndrome of diarrhea, steatorrhea, and weight
loss.” This symptomatic presentation in which gastrointes-
tinal manifestations predominate is known as the “classic”
presentation. However, adult presentations are now more
common than pediatric presentations, and nondiarrheal
symptoms, referred to as silent or atypical presentations, are
becoming more frequently encountered.®*

Celiac disease, once considered a rare disease in the
United States, is now recognized to occur in approxi-
mately 1% of the population.’ The incidence of those
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diagnosed with celiac disease has increased,’ although
the majority of patients with the condition remain undi-
agnosed. To demonstrate trends in clinical presentation
of patients with celiac disease over time, we analyzed the
mode of presentation for a large cohort of patients diag-
nosed over the last 52 years.

METHODS
Study Design and Subjects

All patients presenting to the Celiac Disease Center at
Columbia Presbyterian Medical Center in New York City
between 1981 and 2004 were entered into a database that
was anonymized to protect patient privacy. Patients seen
before 1990 were retrospectively entered; subsequent data
were entered prospectively. Data including age, gender,
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date of diagnosis, age at initial diagnosis, presence or ab-
sence of small bowel biopsy, duration of symptoms before
diagnosis, and mode of presentation were collected. There
were 6 major modes of presentation: patients with the clas-
sic presentation of diarrhea; patients with iron-deficiency
anemia; patients with reduced

bone mineral density; patients di-

corrected chi-square test was used to compare dichotomous
variables. Fisher exact test was used where appropriate.
Continuous variables and categorical data in the 6 groups
were compared for linear trend.

RESULTS

agnosed because of recognition of
findings at endoscopy performed

of malabsorption/diarrhea or iron-
deficiency anemia; patients diag-

with diarrhea.

nosed as a result of screening ® More patients are asymptomatic, detected

family members of affected indi- by screening.
viduals; and patients presenting
with a variety of other clinical

manifestations including abdomi- has declined.

nal pain, constipation, weightloss, ¢ Fewer patients develop malignancies.

neurologic symptoms, dermatitis

CLINICAL SIGNIFICANCE

for reasons other than assessment o Fewer patients with celiac disease present

e The duration of presenting symptoms

Clinical Features and
Modes of Presentation of
Patient Population

A total of 590 patients with biop-
sy-proven celiac disease were in-
cluded in the study. The patients
were predominantly women (401
women and 189 men, ratio 2.1:1).
Mean age at diagnosis was 43.4 =
17.4 years (range 16-83 years).
The mean age at diagnosis was

herpetiformis, macroamylasemia,

hypoproteinemia, elevated sedi-

mentation rate, insulin-dependent diabetes mellitus, in-
creased thyroid hormone-replacement requirement, and
liver disease.

Patients included in the study were adults (age >16
years) with biopsy-proven celiac disease and in whom the
diagnosis was confirmed by a clinical or histologic response
to a gluten-free diet. Intestinal biopsies of patients not di-
agnosed at our institution were obtained and reviewed for
confirmation of the diagnosis. Patients were divided into 6
groups based on the year of diagnosis of celiac disease
(1952-2004):

Group 1, diagnosis before 1981;

Group 2, diagnosis between 1981 and 1985;
Group 3, diagnosis between 1986 and 1990;
Group 4, diagnosis between 1991 and 1995;
Group 5, diagnosis between 1996 and 2000;
Group 6, diagnosis after 2000.

The 6 groups were compared for trends in age at the time of
diagnosis, diagnosis of childhood celiac disease, duration of
symptoms before establishing the diagnosis, presenting
symptoms (diarrhea, bone disease, anemia, symptoms dis-
covered incidentally, symptoms discovered by screening,
and symptoms with other clinical manifestations), and pres-
ence of malignancy. Subgroup analysis was performed to
compare the trends in clinical presentation in patients with
and without diarrhea.

Statistical Analysis

Statistical analyses were performed using the SPSS soft-
ware package (SPSS Inc, Chicago, I1). One-way analysis of
variance was used to compare the continuous variables
between the 6 groups. If the difference was statistically
significant, then the least significance difference method
was used to detect difference in specific groups. Bonferroni
correction was applied for multiple comparisons. Yates’

similar in men and women (44.9

* 18.7 years and 42.7 = 16.8
years, respectively; P = 0.16). Of the 590 patients, 25.1%
had a known family history of celiac disease, and 9% were
initially diagnosed in childhood and subsequently rediag-
nosed as adults.

The mean duration of symptoms before diagnosis was
4.6 = 7.5 years (range 0-60 years). Although women had a
longer mean duration of symptoms when compared with
men, this difference was not statistically significant (4.9 =
7.7 years vs 3.8 £ 7.1 years, P = .08). Diarrhea was the
presenting manifestation in 46.7%. Patients presenting with
other symptoms including abdominal pain, constipation,
weight loss, neurologic symptoms, dermatitis herpetiformis,
macroamylasemia, hypoproteinemia, elevated sedimenta-
tion rate, insulin-dependent diabetes mellitus, increased thy-
roid hormone-replacement requirement, and liver disease
comprised 17.8% of the group. Bone disease and iron-
deficiency anemia constituted 7.1% and 10%, respectively.
Celiac disease diagnosed incidentally at upper gastrointes-
tinal endoscopy for conditions other than diarrhea or anemia
(mainly dyspepsia or gastroesophageal reflux) comprised
6.6% of the cases. Serologic screening of asymptomatic
relatives of patients with celiac disease detected 11.9% of
cases. Overall, malignancy was present in 55 (9.3%) of
patients. Thirty-five of these patients had a malignancy
diagnosed an average of 7.5 years (range: 0.25-26.83 years)
before the diagnosis of celiac disease. Five patients were
diagnosed simultaneously with celiac disease and a malig-
nancy. Fifteen patients had a malignancy diagnosed an
average of 5.78 years (range: 0.33-28.25 years) after receiv-
ing a diagnosis of celiac disease.

Trends Analysis of Changing Presentation
with Time

The majority of patients in our study were diagnosed after
1995 (Table 1). There was a significant negative linear trend
in the proportion of patients presenting with diarrhea over
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Table 1  Clinical Presentation of Patients with Celiac Disease between 1952 and 2002

Group 1: Group 2: Group 3: Group 4: Group 5: Group 6:

before 1981  1981-1985 1986-1990 1991-1995 1996-2000  after 2000  Trend P value
Number of patients 23 14 33 60 288 172
Age (y) 30.5 40.3 45.0 44.0 44.0 42.0 .007
Childhood celiac disease (%) 30.0 7.0 6.0 6.7 9.0 7.5 .03
Diarrhea (%) 91.3 71.4 72.6 58.3 42.4 37.2 .001
Incidental diagnosis (%) 0 0 6.1 5.0 9.0 4.6 3
Screening (%) 0 0 0 0 17.0 12.2 .001
Bone disease (%) 0 0 15.1 3.3 7.3 8.1 .27
Anemia (%) 4.3 7.1 3.0 11.7 9.4 12.7 .09
Others (%) 4.5 21.4 3.0 21.6 14.6 26.0 .9
Malignancy (%) 21.7 0 15.2 10.0 10.4 5.2 .02
Delay in diagnosis* (y) 11.0 10.6 6.4 4.6 4.2 4.0 .001

*Delay in diagnosis is defined as duration of symptoms before establishing the diagnosis of celiac disease.

time, with a steady decline from 91.3% of patients diag-
nosed before 1981 to 37.2% of patients diagnosed after
2000 (P<<.001) (Figure 1). Conversely, there was a statis-
tically significant positive linear trend in patients detected
on screening, 0% of patients in groups 1 to 4 and a mean of
15.2% for the last 2 groups (P<<.001). There was no statis-
tical significance over time in patients presenting with bone
disease, anemia, or incidentally at endoscopy. Although
there was wide variation between the groups with regard to
the percentage presenting with “other” clinical manifesta-
tions, this difference was not statistically significant (P =
.9). However, this group comprised 19.2% of patients in the
last 14 years. A summary of the presentations is shown in
Figure 2.

In addition, patients were diagnosed at an older age since
1980 (P = .007), and there was a significant negative linear
trend in the percentage of patients who had a childhood

Percentage
(3]
<

diagnosis (P = .03). Likewise, malignancy declined from
22% in group 1 to 5% in the latest period of the study,
resulting in a negative linear trend (P = .02) in the preva-
lence of malignancy over time. When comparing those with
malignancy with those without malignancy, there was no
statistical difference in the duration of symptoms in any of
the groups (Table 2).

On comparison of the 6 groups, there was a highly
significant negative linear trend in the duration of symptoms
before diagnosis of celiac disease (P = .001) (Figure 3).
Subgroup analysis also revealed that although there was a
statistically significant improvement in the delay of diagno-
sis of celiac disease (assessed by a shorter duration of
symptoms before the establishment of the diagnosis) in
patients without diarrhea (P = .05), there has been no
significant difference over time in delay of diagnosis in
patients with diarrheal symptoms (P = .3) (Table 3). Com-
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Figure 2 Summary of clinical presentation of celiac disease. The different modes of presentation as a percentage of the total patients in

each group. The other category includes those presenting with abdominal pain, constipation, weight loss, neurologic symptoms, dermatitis
herpetiformis, macroamylasemia, hypoproteinemia, elevated sedimentation rate, insulin-dependent diabetes mellitus, increased thyroid

hormone replacement requirement, and liver disease.

parison of patients with and without diarrhea showed no
statistically significant difference in age at presentation
(42.9 years vs 43.7 years, P = .59), male sex (29.3% vs
34.6%, P = .59), presence of childhood disease (8.0% vs
9.8%, P = .43), and presence of malignancies (9.8% vs
89%, P = .71).

DISCUSSION

Serologic screening studies from several countries have
demonstrated celiac disease to be common, occurring in
approximately 1% of the population.®® This far exceeds the
prevalence of clinically diagnosed celiac disease,’ indicat-
ing that the majority of those with celiac disease are cur-
rently undiagnosed. In addition, there have been only 2
recent studies describing the clinical presentation of celiac
disease in the United States.>* In each of these studies, there
was recognition that fewer patients are presenting with
diarrhea. This has been attributed to the increasing use of
serologic tests to facilitate diagnosis. These tests have only

been in clinical use in the United States since the early
1990s. However, we noted that the trend in the decrease in
the percentage of patients presenting with diarrhea started
before the widespread use of serologic testing.
Accompanying the trend toward a decreasing percentage
of patients presenting with diarrhea over time, there was an
increasing percentage of patients presenting with silent or
atypical celiac disease (ie, lacking diarrhea or malabsorp-
tion).'>!" This latter group included those diagnosed be-
cause of bone disease, anemia, and recognition at endos-
copy performed mainly for reflux-type symptoms. Also
included in this group were patients with even more atypical
symptoms such as constipation and neurologic symptoms,
which in fact comprised 19% of patients over the last 14
years of the study. In addition, we observed that a growing
number of celiac disease diagnoses occurred as a result of
screening first-degree relatives of affected individuals in the
absence of diarrhea. Most of these patients were truly
asymptomatic.® Overall, these patients with silent celiac

Table 2 Duration of Symptoms in Patients with Malignancy versus Patients without Malignancy

Malignancy No malignancy

N Duration of symptoms (y) N Duration of symptoms (y) P value
Group 1 5 17.0 = 11.7 18 8.1 = 10.6 .12
Group 2 0 14 8.6 £ 6.7 -
Group 3 5 5.0 £ 8.5 28 6.3 = 6.1 .67
Group 4 6 1.7 £ 15 51 49 = 7.7 .31
Group 5 29 5.5 £ 8.3 253 4.0+ 7.3 .30
Group 6 9 3.9 = 4.6 151 3.7 £7.2 .92
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disease were less sick because they did not have the classic
malabsorptive symptoms. It is unclear why the silent form
of celiac disease is the most common one observed but may
be related to the widespread use and duration of breastfeed-
ing in the United States and the relative delay in the age at
which gluten is introduced into the diet. Both of these
factors prevent the development of celiac disease in infancy
and most likely delay the presentation of the disease into
adulthood.'*'* Breastfeeding practices and delayed expo-
sure to gluten also may contribute to the older age of
diagnosis of celiac disease seen in patients presenting to our
center after 1980, as well as the statistically significant
decrease over time in the percentage of patients with celiac
disease bearing a childhood diagnosis.

Thus, these trends data demonstrate a change in the
presentation of celiac disease. Patients tend to be female,
older, and less likely to present with diarrhea. We also
recognize that since 1981, there has been a reduction in the
duration of symptoms and a marked trend toward earlier

I
Before 1981 1981-1985 1986-1990 1991-1995 1996-2000  After 2000
Group

Delay in diagnosis of celiac disease. There has been a declining trend in duration of symptoms before celiac disease diagnosis

diagnosis of celiac disease. On closer analysis, we noted
that the duration of symptoms before diagnosis of celiac
disease decreased in the subgroup who did not have diarrhea
on presentation. This can be attributed to a combination of
factors, including increased physician awareness of subtle
manifestations of the disease and more widespread use of
upper gastrointestinal endoscopy with biopsy and serologic
testing.'>'® The lack of reduction in duration of symptoms
for those presenting with diarrhea suggests that physicians
who see patients with diarrhea do not initially consider
celiac disease even when the classic presentation is present.

Previous studies have demonstrated an increased rate of
malignancies, including non-Hodgkin lymphoma, squa-
mous cell carcinoma of the esophagus, melanoma, and ad-
enocarcinoma of the small bowel in patients with celiac
disease when compared with the general population.'”'® In
our current study, we observed a negative linear trend in
malignancy rates when comparing patients who presented in
the earlier time periods with those in the latter part of the

Table 3  Subgroup Analysis of Delay in Diagnosis of Celiac Disease in Patients with Diarrhea versus Patients without Diarrhea
No diarrhea (P = .05)* Diarrhea (P = .3)*
N Duration of symptoms (y) N Duration of symptoms (y)
Group 1 2 10 = 14 21 10 = 11.3
Group 2 4 4.7 =3 10 10 = 7.2
Group 3 9 3.2 £ 4 24 7.2 £ 6.7
Group 4 23 3.7 £ 4.3 34 5.1 = 8.9
Group 5 160 2.3 = 4.8 122 6.6 = 9.2
Group 6 98 1.7 = 3 62 6.8 = 9.5

*P value = significance in trend relating to duration of symptoms before diagnosis of celiac disease.
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study. This occurred despite the trend toward later age of
presentation. Because there was no difference in the rate of
malignancy between those with and without diarrhea, the
reduced cancer rate over time cannot be attributed to the
presence of milder disease.

Thus, irrespective of the mode of presentation, the risk of
developing a malignancy for patients with celiac disease
decreased over the study period. This observation may,
however, be secondary to the shorter duration of observa-
tion for patients in the latter period of our study. However,
against this is the fact that the majority of the malignancies
in the earlier time periods occurred before the diagnosis of
celiac disease. Further evaluation of patients with malig-
nancy compared with those without malignancy revealed no
statistical difference in duration of symptoms in any of the
6 groups.

Currently all patients diagnosed with celiac disease are
advised to adhere to a gluten-free diet, irrespective of the
mode of presentation. This is mainly to prevent the devel-
opment of worsening symptoms such as diarrhea and com-
plications such as anemia, osteoporosis, and malignancies.
However, we noted in this study that the age of presentation
of those with and without diarrhea was similar, suggesting
that patients without diarrhea may not progress to a diar-
rhea-predominant syndrome. In addition, there seems to be
a decreasing risk for patients to develop a malignancy. It is
unclear why some individuals with celiac disease become
extremely ill and others remain totally asymptomatic. Our
data emphasize the need to develop a long-term study of
observing the natural history of silent celiac disease in
asymptomatic patients.

In recognition of the lack of clinical data on celiac
disease in the United States, our study represents a large
cohort of patients diagnosed over a relatively extensive
period of time (52 years). The major bias in our observa-
tions is because of our status as a tertiary referral center,
which may have resulted in us seeing more patients with
atypical presentations.

CONCLUSION

Celiac disease is becoming increasingly recognized in the
adult population without diarrhea, with a larger percentage
of patients presenting as asymptomatic individuals often

detected by screening affected families. The atypical forms
are, in fact, becoming the typical. The natural history of this
milder form of celiac disease has not been determined.

References

1. Green PH, Jabri B. Coeliac disease. Lancet. 2003;362(9381):383-391.

2. Gee S. On the Coeliac Affection. Saint Bartholomew’s Hospital Re-
ports. 1888;24:17-20.

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

4. Lo W, Sano K, Lebwohl B, et al. Changing presentation of adult celiac
disease. Dig Dis Sci. 2003;48(2):395-398.

5. NIH Consensus Development Conference on Celiac Disease. Available
at: http://www.consensus.nih.gov/2004/2004CeliacDisease118html.htm.
Bethesda, Washington, DC; 2004. Accessed February 22, 2006.

6. Maki M, Mustalahti K, Kokkonen J, et al. Prevalence of celiac disease
among children in Finland. N Engl J Med. 2003;348(25):2517-2524.

7. West J, Logan RF, Hill PG, et al. Seroprevalence, correlates, and
characteristics of undetected coeliac disease in England. Guz. 2003;
52(7):960-965.

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

9. Talley NJ, Valdovinos M, Petterson TM, et al. Epidemiology of celiac
sprue: a community-based study. Am J Gastroenterol. 1994;89(6):843-
846.

10. Bottaro G, Cataldo F, Rotolo N, et al. The clinical pattern of subclin-
ical/silent celiac disease: an analysis on 1026 consecutive cases. Am J
Gastroenterol. 1999;94(3):691-696.

11. Tursi A, Giorgetti G, Brandimarte G, et al. Prevalence and clinical
presentation of subclinical/silent celiac disease in adults: an analysis
on a 12-year observation. Hepatogastroenterology. 2001;48(38):462-
464.

12. Maki M, Kallonen K, Lahdeaho ML, Visakorpi JK. Changing pattern
of childhood coeliac disease in Finland. Acta Paediatr Scand. 1988;
77(3):408-412.

13. Ascher H, Krantz I, Rydberg L, et al. Influence of infant feeding and
gluten intake on coeliac disease. Arch Dis Child. 1997;76(2):113-117.

14. Ivarsson A, Hernell O, Stenlund H, Persson LA. Breast-feeding pro-
tects against celiac disease. Am J Clin Nutr. 2002;75(5):914-921.

15. Dickey W. Diagnosis of coeliac disease at open-access endoscopy.
Scand J Gastroenterol. 1998;33(6):612-615.

16. Saverymuttu SH, Sabbat J, Burke M, Maxwell JD. Impact of endo-
scopic duodenal biopsy on the detection of small intestinal villous
atrophy. Postgrad Med J. 1991;67(783):47-49.

17. Green PH, Fleischauer AT, Bhagat G, et al. Risk of malignancy in
patients with celiac disease. Am J Med. 2003;115(3):191-195.

18. Holmes GK, Prior P, Lane MR, et al. Malignancy in coeliac disease—
effect of a gluten free diet. Gut. 1989;30(3):333-338.


http://www.consensus.nih.gov/2004/2004CeliacDisease118html.htm
http://www.consensus.nih.gov/2004/2004CeliacDisease118html.htm

	Trends in the Presentation of Celiac Disease
	METHODS
	Study Design and Subjects
	Statistical Analysis

	RESULTS
	Clinical Features and Modes of Presentation of Patient Population
	Trends Analysis of Changing Presentation with Time

	DISCUSSION
	CONCLUSION
	References


