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Summary

Introduction. Celiac disease is a chronic immune-mediat-
ed enteropathy precipitated by the ingestion of gluten con-
tained in wheat, barley and rye, which occurs in individu-
als with genetic susceptibility. These patients may have iron 
deficiency anemia as the only symptom. Aim. To determine 
the prevalence of newly diagnosed celiac disease in patients 
undergoing treatment for iron deficiency anemia. Material 
and methods. Cross-sectional study. Patients from the he-
matology outpatient clinic of a tertiary hospital in Brasília 
were included between October 2017 and March 2019. The 
patients were older than 18 years, with a diagnosis of iron 
deficiency anemia of unknown etiology. The sample consisted 
of 1,034 patients, and 184 met the inclusion criteria. Serum 
levels of IgA, IgA anti-transglutaminase, and IgA anti-endo-

mysial antibodies were measured. For each positive screen-
ing, intestinal biopsies were performed. Results. Of the 184 
patients, six (3.26%) presented celiac disease. These patients 
had a median age of 24 years, with an age range from 23 to 
49 years, all females. Conclusion. The prevalence of celiac 
disease in undiagnosed patients with iron deficiency anemia 
in Brasília, Federal District is high (1:33).

Keywords. Celiac disease, anemia, iron deficiency, trans-
glutaminases.

Prevalencia de enfermedad celíaca en 
pacientes con anemia por deficiencia 
de hierro en Brasilia, Brasil: un estudio 
de corte transversal
Resumen
Introducción. La enfermedad celíaca es una enteropatía 
crónica inmunológica precipitada por la ingestión del gluten 
contenido en el trigo, la cebada y el centeno, que ocurre en 
individuos con susceptibilidad genética. Estos pacientes pue-
den tener anemia por deficiencia de hierro como único sínto-
ma. Objetivo. Determinar la prevalencia de enfermedad ce-
líaca de reciente diagnóstico en los pacientes con anemia por 
deficiencia de hierro. Material y métodos. Estudio de corte 
transversal. Se incluyeron pacientes del servicio ambulatorio 
de hematología de un hospital terciario de Brasilia, entre 
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octubre de 2017 y marzo de 2019. Los pacientes inclui-
dos fueron mayores de 18 años, con diagnóstico de anemia 
por deficiencia de hierro de origen desconocido. La muestra 
consistió en 1.034 pacientes, de los cuales 184 cumplieron 
con los criterios de inclusión. Se determinaron los niveles de 
IgA en suero, IgA anti-transglutaminasa y anticuerpos anti-
endomisio IgA. Para cada resultado positivo, se realizaron 
biopsias intestinales. Resultados. De los 184 pacientes, seis 
(3,26%) presentaron enfermedad celíaca. Estos pacientes tu-
vieron una mediana de edad de 24 años, con un rango de 
edad de 23 a 49 años, todas mujeres. Conclusión. La preva-
lencia de enfermedad celíaca entre pacientes diagnosticados 
con anemia por deficiencia de hierro en Brasilia, Distrito 
Federal, es alta (1:33).

Palabras claves. Enfermedad celíaca, anemia, deficiencia 
de hierro, transglutaminasas.

Abbreviations

CD: Celiac Disease.
HLA: Histocompatibility leukocyte antigen.
IDA: Iron deficiency anemia.
BMI: Body mass index.
MCV: Mean corpuscular volume. 
IgA: Immunoglobulin A.
IgA-tTG: Tissue transglutaminases antibody.
IgA-EMA: Endomysial antibody.
ELISA: Enzyme-linked immunosorbent assay.
GI: Gastrointestinal.

Introduction

Celiac disease (CD) is a chronic immune-mediated 
enteropathy precipitated by the ingestion of the gluten 
contained in wheat, barley, and rye, in genetically suscep-
tible individuals. Histocompatibility leukocyte antigens 
(HLA) DQ2 and DQ8 are the main genetic predispos-
ing factors, and are found in at least 95% of patients 
with celiac disease. CD is currently a worldwide prob-
lem and one of the most common lifelong disorders, 
with an estimated seroprevalence of 1.4%, which varies 
from one continent to another. However, due to its low 
specificity, seroprevalence may overestimate the preva-
lence of CD. On the other hand, the prevalence of CD 
diagnosed by biopsy was estimated at 0.7%, also reveal-
ing continental and regional variations. This can be con-
sidered an underestimation of the condition, since not 
all individuals undergoing serological screening usually 
consent to a complete endoscopic evaluation.1 Current 

treatment is based on strict adherence to a gluten-free 
diet, which, although not successful in all patients, re-
sults in histological improvement and the remission of 
gluten-specific antibodies.2

Once a rare disorder, characterized primarily by mal-
absorption, CD has become more common and occurs 
at any age, from early childhood to older adults. Di-
agnosis of CD is quite difficult, as symptoms can vary 
significantly from patient to patient, affecting different 
age groups. Intestinal CD is detected more frequently in 
the pediatric population. The predominant symptoms 
are diarrhea, loss of appetite, abdominal distension and 
failure to thrive; other symptoms are vomiting, irritabili-
ty, anorexia and, less frequently, constipation. Adult CD, 
on the other hand, is generally associated with symptoms 
suggestive of irritable bowel syndrome and dyspepsia, fol-
lowed by nausea and, to a lesser extent, vomiting.3

Extraintestinal symptoms are common in children 
and adults. Short stature, fatigue and headache are the 
most common extraintestinal symptoms in children. In 
adults iron deficiency anemia (IDA), fatigue, headaches, 
and psychiatric disorders are common extraintestinal 
manifestations. Other manifestations detected only in 
adults, are alopecia, infertility, peripheral neuropathy, 
and osteoporosis.3, 4

IDA is the most common form of microcytic anemia. 
It is assumed that 50% of the cases are due to iron defi-
ciency.5 Occult intestinal bleeding, hypermenorrhea and 
reduced iron absorption are the most common causes of 
IDA.6 Anemia is one of the most frequent extraintesti-
nal manifestations of CD, often the main clinical feature 
of the disease.7, 8 IDA has been reported in up to 46% 
of cases of non-classic CD, with a higher prevalence in 
adults compared to children.9 The reported prevalence of 
CD in patients with IDA varies significantly worldwide. 
An extensive meta-analysis, spanning several countries,10 
found that biopsy confirmed CD in 1 out of 31 patients 
with IDA, on average, justifying the consensus that test-
ing should be performed in all IDA patients.11

IDA usually involves both increased iron loss and de-
creased iron absorption.7 Iron absorption occurs in the 
small intestine and depends on several factors, such as the 
integrity of the epithelial mucosa and intestinal acidity. 
Iron deficiency anemia usually is a microcytic and hy-
pochromic anemia. Patients characteristically have low 
serum iron levels, high total binding capacity, and low 
ferritin levels.12, 7 Iron deficiency in CD is primarily the 
result of impaired absorption of iron due to alterations of 
the mucosal epithelium. Occult gastrointestinal bleeding 
is another cause and has been detected in patients with 
CD, depending on the degree of villous atrophy.13, 14
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Undiagnosed CD can result in serious consequences 
and significantly high morbidity15 and mortality.16 The 
duration of CD diagnosis is still unacceptably long17 so 
many cases remain undetected without active serologic 
screening18. Generally, CD patients have long-standing 
symptoms and consult many physicians before diagnosis 
19. In a major study by Green et al.20, which included pa-
tients with biopsy-proved CD, the median delay to CD 
diagnosis was 11 years. Although IDA is often the initial 
complaint of a nonclassical/extraintestinal CD21, most 
physicians rarely include serologic testing for CD as part 
of their initial studies.22

Despite the aforementioned facts, the frequency of 
CD in the Brazilian population with IDA was never in-
vestigated, which justifies the purpose of this study. The 
aim was to determine the prevalence of CD, among un-
diagnosed patients, undergoing treatment for IDA in the 
hematology clinic of a tertiary hospital.

Methods

This was a cross-sectional observational study con-
ducted in IDA patients. The sample size (n = 184) was 
calculated using Epi Info version 3.5.2, considering a 
confidence interval of 95%, a margin of error of 5.1 and 
a predicted frequency of 14.6%.23

The research was carried out with consecutive IDA 
patients, who attended the hematology outpatient clinic 
of a tertiary hospital in Brasília. This hospital is part of 
the tertiary hospital network that predominantly serves 
the low-income population mostly dependent on the 
Brazilian Unified Health System.

The inclusion criteria were individuals with IDA and 
aged over 16 years. The hemoglobin level adopted for 
anemia was <13 g/dL in men and <12 g/dL in women, 
MCV < 80 fl (femtoliters) and ferritin levels < 30 ng/mL.24 
No previous examination was performed among eligible 
subjects for the presence of symptoms or conditions, com-
monly associated with CD.

Subjects who presented any of the following criteria 
were excluded: men with actively bleeding or recent his-
tory of melena, hematemesis, hematochezia, hemoptysis, 
recurrent epistaxis, hematuria, trauma, previous diagnosis 
of CD, history of cancer, chronic kidney, liver or heart 
diseases; and women with hypermenorrhea with a cycle 
longer than 7 days, history of metrorrhagia, previous gas-
trointestinal surgery and an ongoing pregnancy.

According to the Declaration of Helsinki, all pa-
tients received written and verbal information regarding 
the objective of the study and written informed consent 
was obtained from all participants. The study protocol 
was approved by the Ethics Committee of the Health 

Sciences Teaching and Research Foundation (CAAE: 
75375817.7.0000.5553).

The diagnosis of CD must meet the following cri-
teria positive IgA, IgA-tTG, and IgA-EMA test sug-
gest an intestinal biopsy. IgA tests were performed in 
a private laboratory using the turbidimetric immuno-
assay (COBAS MIRA™, Roche Diagnostic Systems). 
IgA-tTG test, used as the first-level screening step, was 
determined by enzyme-linked immunosorbent assay 
(ELISA) using a commercial kit (QUANTA Lite™ 
h-tTG IgA ELISA, INOVA Diagnostic Inc., San Di-
ego, CA, U.S.A.). All positive finding were confirmed 
by the IgA-EMA assay by indirect immunofluores-
cence (QUANTA LITE™ Endomysial Primate Distal 
Esophageous Slide kit, INOVA Diagnostic, Inc. San 
Diego, CA, USA) and two independent observers ex-
amined each slide. A flowchart displaying various stag-
es of the study is represented in Figure 1.

Figure 1. Flowchart showing the various phases that each 
patient with IDA underwent during the study.

1034 pts with 
anemia

184 included in 
study

IgA-tTG positive
n = 10 pts

IgA-tTG negative
n = 174 pts

IgA-EMA negative
n = 4 pts

Repeated serology 
at 6 months

IgA-EMA positive
n = 6 pts

biopsy

confirmed CD

Pts = patients.



416 Acta Gastroenterol Latinoam 2021;51(4):413-419

Prevalence of Celiac Disease in Patients with Iron Deficiency Anemia in Brasília, Brazil Wandregíselo Ponce de Leon Júnior et al.

These patients were advised to continue their normal diet 
and were scheduled for new serologic retesting within 
six months. They had a follow-up consultation every six 
months for one year. All had a negative IgA-EMA result 
and biopsies classified as Marsh 0. After this period, the 
diagnosis of CD was discarded.

Six patients (3.26%) were positive for both IgA-tTG 
(values > 100) and IgA-EMA. The results of the serologic 
tests are illustrated in Table 2. All six subjects positive for 
IgA-tTG and IgA-EMA underwent upper GI endoscopy. 
Biopsy results were graded according to the Marsh-Ober-
huberand classification and can be seen in Table 2.

The most frequent symptoms reported by the six 
CD positive patients were headache (66.7%), abdom-
inal pain (50%), and other gastrointestinal symptoms 
(flatulence, postprandial fullness, abdominal pain and, 
diarrhea) (33,3%). The median age of the patients diag-
nosed with CD was 24 years (range from 23 to 49 years), 
all of them female (100%). The mean duration of CD 
diagnosis among these 6 patients from the onset of ane-
mic symptoms to gastrointestinal symptoms was 5 years. 
Hemoglobin and BMI of patients with and without CD 
revealed no significant differences (Table 1).

All positive serologic test results (IgA-tTG and IgA-
EMA) underwent upper endoscopy to ensure higher 
sensitivity and specificity for the diagnosis of CD, due 
to strong evidence that both IgA-tTG and IgA-EMA are 
associated with high sensitivity and specificity, above 
95%.25 Duodenal biopsies were performed using an 
AOHUA® AQ-100 Endoscopic System appliance; five 
samples were taken under direct visualization, from the 
second portion of the duodenum. The biopsy samples 
were evaluated by a pathologist with extensive experi-
ence in gastrointestinal disorders and graded according to 
Marsh-Oberhuber classification.26

Patients with IGA-tTG levels between 20 and <90 
were instructed to continue the gluten diet and were re-
evaluated six months and one year later. After this period, 
IgA-EMA and IgA-tTG tests were repeated. If positive, 
biopsies were taken.

The Mann-Whitney test was performed and the p 
value of <0.05 was adopted for a significant association 
of hemoglobin, body mass index (BMI), and transgluta-
minase variables.

Results

A total of 1,034 patients were interviewed between 
October 2017 and March 2019.

Among the 1034 patients (see Figure 1), 184 consent-
ing participants after applying the exclusion criteria were 
included. Overall, they were 21 males and 163 females 
with a median age of 45 years (18-80). The ratio between 
female and male was 7.8.

Serologic Tests and Biopsy Results

All serum IgA levels were within normal limits. Ten 
patients had a positive IgA-tTG. Four of them had IgA-
tTG values >20 and <90 and were negative for IgA-EMA. 

Celiac	 variable	 Median	 IQ	 n	 P value

Yes	 HB	 10.50	 1.00	 6	 0.996

No	 HB	 10.00	 2.18	 178	

Yes	 BMI	 26.27	 6.08	 6	 0.907

No	 BMI	 24.76	 4.48	 178	

Table 1. Descriptive measurements of hemoglobin and 
BMI values

HB: Hemoglobin; IQ: Interquartile.

Patients	 Sex	 Age	 IgA-tTG 	 IgA-EMA	 Biopsy	 Hemoglobin	 BMI	 Delay of
		  (years)	 (>20 U)	 (positive)	 (Marsh)	 (g/dL)/ ferritin	 (Kg/m²)	 diagnosis
						      (ng/mL)		  (years)

1	 Female	 23	 110.21	 1:80	 IIIA	 11.2/4.9	 19.6	 5

2	 Female	 23	 130	 1:640	 IIIB	 10/20	 26.8	 10

3	 Female	 23	 128	 1:640	 IIIC	 11/6	 25.8	 7

4	 Female	 25	 163.50	 1:640	 IIIC	 11/18	 19.6	 3

5	 Female	 45	 200	 1:640	 IIIA	 9.3/4.6	 31.3	 3

6	 Female	 49	 124	 1:640	 IIIC	 10/20	 27.3	 2

Table 2. Data from the celiac patients with laboratory and serologic results

BMI: body mass index.
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Discussion
The study was conducted in a hematology outpa-

tient clinic of a tertiary hospital in Brasília, Federal 
District, Brazil and is geographically representative of 
people all over Brazil. In terms of race, it is a racially 
diverse study population with a considerable number of 
patients from European descent, with a variable inclu-
sion of other races, mainly black and to a lesser extent 
of Amerindians.

IDA is the most common form of anemia in the world 
and may or may not be associated with other diseases. 
CD is one of the diseases with a high prevalence of IDA, 
as reported in studies by Sansotta et al.27 and De Falco et 
al.28 with a prevalence of 48% and 45% respectively.

On the other hand, studies on the prevalence of CD 
in patients with IDA report a higher prevalence of CD 
in these patients than in the general population. This 
is confirmed in a systematic review and meta-analysis 
performed by Mahadev10 that identified eighteen stud-
ies with 2,998 patients (adults and children) reporting a 
prevalence of 3.1 to 5.5% of CD in patients with IDA. 
This finding is almost similar to that observed in our 
study on the prevalence of CD among patients with IDA, 
reported as 1:33 (3.26%).

Despite being like our study, the prevalence of CD in 
Brazil (Brasília) was 3,41 per 1,000 individuals.29 How-
ever, it was not performed in patients with anemia but in 
the general population.

Other studies on the prevalence of CD in anemic pa-
tients have alternate results, with values ranging between 
0 and 10.4%, as shown in studies performed in Iran and 
Turkey.30, 31 These differences with our study are proba-
bly explained by the regional peculiarities of each country 
and disparities in the diagnostic criteria used. Some stud-
ies consider biopsy to be the the gold standard method 
for diagnosing CD, even though they include IgA-tTG 
analysis but without IgA-EMA testing.

In this study, 2.17% of patients with IgA-tTG had 
positive values (>20 and <90). These patients were in-
structed to maintain their gluten diet and were re-evalu-
ated at six months and one year. All had a negative IgA-
EMA result and intestinal biopsies classified as Marsh 
0. After this period, the diagnosis of CD was discarded. 
This drew our attention to the false positive of IgA-tTG 
antibodies, as stated by Caio.3 Diseases such as liver dis-
ease, rheumatoid arthritis, giardiasis, and inflammatory 
bowel disease can lead to false positives in IgA-tTG test-
ing.30-32 Studies highlight that the sensitivity and speci-
ficity of IgA-tTG is considered one of the most sensitive 
serologies for the diagnosis of CD, while IgA-EMA is 
one of the most specific, therefore, it is used for diag-

nostic confirmation.33 A low antibody titer for IgA-tTG, 
not associated with duodenal mucosal damage, has been 
reported in some cases of autoimmune diseases, infec-
tions, tumors, myocardial lesions, psoriasis, some liver 
diseases, and rheumatoid arthritis.30, 34

Khatoon, Ahmed, and Yousaf35 described a 75% 
prevalence of CD in individuals under 40 years of 
age, with a predominance of CD in individuals be-
tween 20 and 30 years old, with a percentage of 
11.81%. The sociodemographic data (age and gen-
der) of our study do not differ from those presented 
in the current literature, with a predominance of CD 
in individuals between 21 to 30 years old, with a per-
centage of 66.7%.

CD is more common in women, with a ratio of 2:1 
or 3:1 compared with men, which is not different from 
other autoimmune diseases.36 In this study, we observed 
a total female predominance (100%) of CD. This may 
be explained by the fact that the sample was composed of 
88.6% of women.

Studies by Ganji et al.37 and Baghbanian et al.30 did 
not delineate a statistically significant correlation be-
tween hemoglobin and ferritin levels in patients with 
CD and their histopathological changes. This study is 
like those of Ganji et al.37 and Baghbanian et al.30 since 
it was not possible to establish a relationship between 
the severity of anemia and intestinal mucosa injury, ac-
cording to the Marsh classification. The study by Berry 
et al.38 confirmed the hypothetical correlation between 
the severity of anemia and the degree of intestinal atro-
phy, although it was not proven in this study probably 
due to some methodological differences and characteris-
tics of the population studied.

Zipser et al.39 conducted a nationwide survey in-
volving 1,032 respondents with a mean age of 46 years 
with CD at diagnosis. Adult participants reported 
some gastrointestinal symptoms and 21% reported 
symptoms for more than 10 years prior to diagnosis.39 
Another study conducted in Germany40 reported that 
the interval from the onset of symptoms to the first 
visit to the physician was greatly surpassed by the in-
terval between the first visit to the physician and time 
of diagnosis. Other authors also observed a long du-
ration of symptoms prior to definitive diagnosis of 
CD.19, 20, 40, 41 In this study, the patients reported bloat-
ing, headache, abdominal pain, and postprandial full-
ness, however, the main symptom prior to a definitive 
diagnosis was anemia. Paez et al.21 studied the duration 
of CD diagnostic among 101 adults, 52 with gastro-
intestinal symptoms and 49 symptomless. Anemia was 
reported in 11.5% of those presenting gastrointestinal 
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symptoms. The duration of diagnostic among subjects 
presenting with a gastrointestinal symptom was ap-
proximately 2.3 months.

The time between the onset of gastrointestinal symp-
toms and definitive diagnosis of CD, in this study, was 
a mean of five years, which is relatively long by current 
standards. Many reasons could account for this delay 
between symptoms onset and diagnosis; however, it is 
logical to assume that the lack of awareness of non-gas-
troenterologist physicians about a potential CD is likely, 
especially in monosymptomatic cases. CD is always con-
sidered the responsibility of gastroenterologists.

There could be a selection bias in this study since 
the study participants were only selected in the hospital 
premises, precisely the hematology sector, considering 
that women have more frequent disturbances in iron 
absorption, either by loss of iron or associated diseases 
compared to men.

Clearly, this study had a small sample size, given that 
only patients with IDA who were recruited from a local 
hospital hematology clinic within a limited time period 
and who met the inclusion criteria were included. Thus, 
the results are not representative of the national territory. 
For all these reasons, multicenter studies are recommend-
ed for a more representative sample.

Conclusion
In conclusion, the prevalence of undiagnosed/unin-

vestigated CD in patients with IDA in Brasília, Federal 
District, is high (1:33). Despite the evolution of modern 
medicine, there is still a huge gap between the onset of 
CD symptoms and definitive diagnosis, with the risk of 
future complications to the patient's health.

Key points

- IDA is the most common form of anemia in the world 
and may or may not be associated with other diseases.

- CD is one of the diseases with a high prevalence 
of IDA.

- We should always be suspicious of the possibility of 
CD in patients with IDA.
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