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Abstract. – OBJECTIVE: To assess the preva-

lence of celiac disease (CD) and the appropriateness of this diagnosis in the family medicine setting in Italy.
PATIENTS AND METHODS: The electronic
databases of 16 general practitioners working in
Rome (Italy) were analyzed. The prevalence of CD
according to the Italian pathology identification
code issued by the Italian National Health System
was assessed. In addition, patients registered as
having celiac disease without being assigned a
pathology identification code were interviewed.
RESULTS: Overall, a population of 22,064 patients was analyzed. 91 patients had a diagnosis
of CD (0.41%), 60 of whom had a pathology identification code (0.27%), and 31 did not (0.14%).
29 of these patients were interviewed, 16
(17.58% of the CD recorded patients) of whom reported being on a gluten-free or gluten restricted
diet, with reported improvement in their clinical
symptoms. Half of them further stated that they
would not agree to resume a restriction free diet
in order to make a definitive CD diagnosis, due to
the risk of symptom recurrence.
CONCLUSIONS: In a family medicine setting,
the prevalence of CD seems to be lower than expected, and one third of patients diagnosed with
CD do not fulfill all diagnostic criteria. Any effort
to improve the diagnostic work-up for CD should
also be made in this setting.
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Introduction
Celiac disease (CD) is a chronic small intestinal immune-mediated enteropathy triggered
by dietary gluten in genetically predisposed
people1. Gluten is a protein present in cereals
such as wheat, barley, rye and, probably, in
some types of oats2. The ingestion of gluten
causes damage to the mucosa of the small intestine, which hinders correct nutrient uptake,
and which causes several directly and indirectly
related intestinal and extraintestinal diseases3.
Currently, the only known treatment for CD
is to follow a strict life-long gluten-free diet
(GFD). Although CD is one of the most common chronic intestinal diseases4, its prevalence
depends on the frequency distribution among
the different populations of the HLA-DQ2 and
HLA-DQ8 haplotypes5. It was estimated that the
prevalence values for CD were 0.4% in South
America, 0.5% in Africa and North America,
0.6% in Asia, and 0.8% in Europe and Oceania,
with a higher prevalence in females and children6. However, these figures were drawn from
referral centers, and generally, a lower prevalence is estimated in primary care7. A minority
of people show the classic signs of CD, while
the majority are asymptomatic. Thus, CD is
difficult to diagnose in a definitive manner, explaining the significant underdiagnosis. Up to
90% of CD cases are being missed8.
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In Italy, the prevalence of CD has increased in
recent years. In 2019, the Italian National Health
System (SSN) reported 225,418 CD cases, an increase of over 11,000 diagnoses compared to the
previous year9,10. Since the prevalence of CD is
estimated to be 1% in Italy, this could mean that
more than 350,000 cases did not get a correct
diagnosis of CD. On the other hand, we know
that GFD is currently advised in managing several functional disorders, with a concrete risk of
over-diagnosis11. Consequently, the role of general medicine becomes fundamental in making the
correct diagnosis.
There are 6 million inhabitants in the Lazio region of central Italy, which is the second‑largest
Italian region in terms of the number of CD cases (more than 21,000)9,10. We performed a study
in a family medicine setting to assess the overall
prevalence of CD and the appropriateness of this
diagnosis.

Patients and Methods
We performed an observational study involving gastroenterologists and general practitioners
(GPs) in family medicine to assess the prevalence
of CD and the appropriateness of this diagnosis.
The study was conducted in the Local Health
Company “Azienda Sanitaria Locale (ASL) Roma
2”, (Rome, Italy), southeast of Rome, in the Lazio
region, with around 1,300,000 inhabitants.
Firstly, an assessment of the prevalence of CD
in primary care was undertaken, involving 16 GPs
living and working in the ASL institution. Using
either one or both their databases (Millewin/Medico 2000), we searched the International Classification of Diseases-Ninth Edition Revision-Clinical
Modification (ICD-9-CM) for CD (code 579.0)12.
We interrogated the database for patients with a
CD diagnosis who had the Italian exemption code
for people with celiac disease (codes RI0060 or
059). This code indicates that a gastroenterologist
expert in CD evaluated the patient, and that the diagnosis was made following the correct procedure
required by the Italian National Health System9,10.
The second step was to assess the appropriateness of this diagnosis. We identified patients with
a recorded CD diagnosis but who did not have the
exemption code for CD. All patients were contacted, and informed consent was obtained prior to
their participation in a telephone interview. Participants were asked which symptoms they had
experienced following gluten consumption and

which diagnostic evaluations had been performed
according to their symptoms. Interviewed participants answered anonymously a list of 9 questions,
some of which being multiple choice questions
and others free text answers.
The study was conducted according to the
World Medical Association Declaration of Helsinki of 1975 and adheres to the Belmont Report
principles. It was reviewed and approved by the
Ethics Committee of the “Sapienza” University,
Rome, Italy (protocol 456/12).
Statistical Analysis
Data were analyzed using MedCalc® Release
14.8.1 (Mariakerke, Belgium).

Results
Of the 22,064 patients who were analyzed,
91 (0.41%) had a diagnosis of CD recorded as
code ICD-9 CM 579.0. However, only 60 of them
(65.9%, 0.27% of the overall investigated population) had the correct exemption code for CD,
while 31 (34.1%, 0.14% of the overall investigated population) did not have the exemption code
for CD.
29 of these subjects underwent a telephone interview, while two patients could not be traced.
The interview results concluded that 9 subjects
did not fulfill CD diagnostic criteria but were
probably registered as having CD due to an error in the system. They currently consume gluten
without any trouble. Four subjects who followed
a GFD were confirmed as having CD and reported that they had forgotten to provide their exemption code to their family physician. 16 subjects
followed a partial or total GFD to control their
symptoms (Table I). Significantly, no gastroenterologist expert in CD suggested GFD in those
patients. GFD was recommended by a nutritionist in four subjects and a homeopath in another
two cases. However, in most cases, the patients
decided to start a GFD independently. All patients
found significant benefit from following a GFD
and were concerned about returning to an unrestricted diet. When asked whether they would
agree to stop their GFD and switch back to a free
diet to start a correct diagnostic approach for CD,
half of them (8 subjects) declined this opportunity
despite the benefits of an accurate disease diagnosis. Their refusal was based on the significant benefits derived from the GFD and they did not want
to risk renewed trouble with gluten ingestion. In
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Table I. Patients under GFD without an established diagnosis of celiac disease.
Patient

Main
symptom

EGD scopy
with biopsy

Serological
biomarkers
(EmA/t-TGA)

1

Abdominal pain

Not done

EmA - /t-TGA+

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Headache
Abdominal pain
Dermatitis
Diarrhea
Diarrhea
Abdominal pain
Weight loss
Anemia
Asthenia
Asthenia
Oral ulcers
Flatulence
Abdominal pain
Constipation
Diarrhea

Not done
Not done
Not done
Not done
Not done
Not done
Not done
Not done
Not done
Not done
Not done
Not done
Not done
Not done
Not done

EmA -/ t-TGA EmA -/ t-TGA Not done
EmA -/ t-TGA EmA -/ t-TGA EmA -/ t-TGA EmA -/ t-TGA EmA -/ t-TGA EmA -/ t-TGA EmA -/ t-TGA EmA -/ t-TGA EmA -/ t-TGA t-TGA+
Not done
Not done

Other
Who did
significant
CD diagnosis
diagnosis
Suspected CD in childhood,
Him/herself
never confirmed
Lactose malabsorption
Him/herself
Nickel allergy, Depression
Nutritionist
/
Him/herself
/
Him/herself
CD family history
Him/herself
/
Him/herself
Infertility
Homeopath
CD family history
Homeopath
/
Nutritionist
/
Nutritionist
Chrome allergy
Nutritionist
/
Him/herself
/
Him/herself
CD family history
Him/herself
Food allergy
Him/herself

Symptomatic
Do you agree to switch back
response
to free diet in order to start a correct
to GFD
diagnostic approach for CD?
Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
Yes
Yes
No
Yes
No
No
Yes
Yes
Yes
Yes
No
No
No

CD: Celiac disease; EGD scopy: Esophago-Gastro-Duodenoscopy; EmA: anti-endomysium antibodies; t-TGA: anti-tissue transglutaminase antibodies; GFD: Gluten-Free Diet.
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particular, the correct diagnostic approach was rejected by two patients with a history of anti-transglutaminase antibodies positivity but without an
intestinal biopsy.

Discussion
Since gluten exposure in CD can lead to severe complications13, it is essential to obtain the
correct diagnosis as soon as possible. Even considering the clinical pattern of the disease, which
increasingly appears with subclinical or absent
symptoms3, the prevalence in primary care seems
to be lower than the 1% expected, a prevalence
that only seems to be reached in the pediatric population14,15. This study was designed to assess the
real-life diagnosis of CD in primary care, leading
to the main findings which deserve commenting.
Firstly, we found the actual prevalence of CD to
be 0.41% in primary care. Although this prevalence
was higher than that reported by a study conducted
in the Aragòn Spanish region7, it was significantly
lower than the estimated 1%. This low prevalence
could mean that the part hidden below the waterline
of the “celiac iceberg” is much larger than estimated,
at least in primary care15. The clinical manifestations
of CD could likely justify this underdiagnosis. For
example, most patients are still considered to be suffering from Irritable Bowel Syndrome (IBS) without
any actual effort to identify other causes of the symptoms, despite the relationship between IBS and CD
being well known16, and the investigation for CD in
IBS patients being strongly advised1. Therefore, primary care specialists are called upon to make further
efforts to early identify suspicious symptoms which
will require further investigation17.
Secondly, there are too many false diagnoses
of CD in primary care which do not fit into the
official criteria for CD diagnosis. As reported, 16
patients were registered as having CD and following a partial or total GFD without ever having searched for antibodies or having undergone
an intestinal biopsy. These diagnoses are often
performed by professional figures other than gastroenterologists and are often a consequence of
non-validated tests for CD, such as the cytotoxic
test, the sublingual or subcutaneous provocation/
neutralization test. As a result, public healthcare
spending is being unnecessarily burdened in several countries (including Italy) by the growing
number of prescriptions for gluten-free diets17.
Moreover, it is often the patients themselves
who decide to start a GFD, with several reasons

justifying this approach such as having a family
history of CD, and therefore a fear of having CD18,
or the possible association between CD and nickel
allergy19, the hypothesized benefit of GFD on IBS
symptoms that can mimic a response to CD20 or
even the possibility of suffering from Non-Celiac
Gluten Sensitivity (NCGS)21. In fact, we cannot
exclude that some patients may either have CD22
or may suffer from NCGS. Still, the most disturbing fact is that patients refuse to follow a clear and
common path to reach a proper diagnosis of CD,
preferring to rely on an unconventional approach.
In this respect, mass media have had a negative impact when describing the “miraculous” properties
of the GFD. The story of a famous tennis player
saved by the gluten-free diet proposed by his nutritionist is well known23, and many other celebrities
have claimed to have had significant benefits on
their health after starting GFD24. Pity that all these
celebrities forget the serious effects that the GFD
can cause in non-CD or non-NCGS people25.

Conclusions
In conclusion, this large study in primary care
revealed that the prevalence of CD is lower than expected and that many CD diagnoses do not meet the
official diagnostic criteria. Therefore, family medicine is called upon to make an effort on improving
the CD diagnosis in patients with suspicious symptoms and also to discourage patients from following
a GFD without a proper medical diagnosis.
Authors’ Contributions
Conception and design of the study: A.T. Acquisition of data,
or analysis and interpretation of data: G.M.G., I.D.V., F.F., A.C.,
G.N., R.C., A.F., A.S., C.B., A.T. Drafted the article or revised it
critically for important intellectual content: W.E. and A.T. final
approval of the version to be submitted: G.M.G., I.D.V., F.F.,
A.C., G.N., R.C., A.F., A.S., C.B., W.E. and A.T.

Conflict of Interest
All the authors have no conflict of interest to declare.

Ethics Approval
The study was reviewed and approved by the Ethics Committee of the “Sapienza” University, Rome, Italy (protocol
456/12).

Funding
No financial support was obtained for this study.

5189

G.M. Giorgetti, I. De Vitis, F. Fabiocchi, A. Chiriatti, G. Nati, R. Cantarini, A. Fiorillo, A. Scarabotti et al.
Informed Consent
Informed consent was obtained prior to their participation
in a telephone interview.

References
1) Ludvigsson JF, Leffler DA, Bai JC, Biagi F, Fasano
A, Green PH, Hadjivassiliou M, Kaukinen K, Kelly
CP, Leonard JN, Lundin KE, Murray JA, Sanders
DS, Walker MM, Zingone F, Ciacci C. The Oslo
definitions for coeliac disease and related terms.
Gut 2013; 62: 43-52.
2) Spector Cohen I, Day AS, Shaoul R. To Be Oats or
Not to Be? An Update on the Ongoing Debate on
Oats for Patients with Celiac Disease. Front Pediatr 2019; 7: 384.
   3) Tursi A, Giorgetti G, Brandimarte G, Rubino E,
Lombardi D, Gasbarrini G. Prevalence and clinical presentation of subclinical/silent celiac disease
in adults: an analysis on a 12-year observation.
Hepatogastroenterology 2001; 48: 462-464.
   4) Fasano A, Berti I, Gerarduzzi T, Not T, colletti RB,
Drago S, Elitsur Y, Green PHR, Guandalini S, Hill
ID, Pietzoak M, Ventura A, Thorpe M, Kryszak D,
Fornaroli F, Wasserman SS, Murray JA, Horvath
K. Prevalence of Celiac disease in at-risk and notat-risk groups in the United States: A large multicenter study. Arch Intern Med 2003; 163: 286-292.
   5) Fasano A, Catassi C. Current approaches to diagnosis and treatment of celiac disease: an evolving
spectrum. Gastroenterology 2001; 120: 636-665.
   6) Singh P, Arora A, Strand TA, Leffler DA, Catassi C,
Green PH, Kelly CP, Ahuja V, Makharia GK. Global
Prevalence of Celiac Disease: Systematic Review
and Meta-analysis. Clin Gastroenterol Hepatol
2018; 16: 823-836.
   7) Fueyo-Díaz R, Magallón-Botaya R, Masluk B,
Palacios-Navarro G, Asensio-Martínez A, Gascón-Santos S, Olivan-Blázquez B, Sebastián-Domingo JJ. Prevalence of celiac disease in primary
care: the need for its own code. BMC Health Serv
Res 2019; 19: 578.
   8) Ravikumara M, Nootigattu V, Sandhu B. Ninety
Percent of Celiac Disease Is Being Missed. J Pediatr Gastroenterol Nutr 2007; 45: 497-499.
   9) Relazione annuale al Parlamento sulla Celiachia
2018. Direzione Generale per l’Igiene e la Sicurezza degli Alimenti e la Nutrizione (DGISAN). Ministero della Salute, 2019. Available at: https://www.
salute.gov.it/imgs/C_17_pubblicazioni_2902_allegato.pdf (access on September 18, 2021).
10) Relazione annuale al Parlamento sulla Celiachia
2020. Direzione Generale per l’Igiene e la Sicurezza degli Alimenti e la Nutrizione (DGISAN). Ministero della Salute, 2021. Available at: www. https://
www.salute.gov.it/imgs/C_17_pubblicazioni_3025_
allegato.pdf (accessed on September 18, 2021).
11) Gasbarrini G, Miele L, Malandrino N, Grieco A,
Addolorato G, Gasbarrini A, Cammarota G, Bonvicini F. Celiac disease in the 21st century: issues
of under- and over-diagnosis. Int J Immunopathol
Pharmacol 2009; 22: 1-7.

5190

12) International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM).  https://www.
https://www.cdc.gov/nchs/icd/icd9cm.htm (accessed
on September 18, 2021).
13) Goddard CJ, Gillett HR. Complications of coeliac
disease: are all patients at risk? Postgrad Med J
2006; 82: 705-712.
14) Fortunato F, Martinelli D, Cozza V, Ciavarella P,
Valente A, Cazzato T, Piazzolla R, Prato R, Pedalino B. Italian family paediatricians’ approach and
management of celiac disease: a cross-sectional
study in Puglia Region, 2012. BMC Gastroenterol
2014; 14: 38.
15) West J, Logan RF, Hill PG, Khaw KT. The iceberg
of celiac disease: what is below the waterline? Clin
Gastroenterol Hepatol 2007; 5: 59-62.
16) Irvine AJ, Chey WD, Ford AC. Screening for Celiac
Disease in Irritable Bowel Syndrome: An Updated
Systematic Review and Meta-analysis. Am J Gastroenterol 2017; 112: 65-76.
17) Nelsen DA, Jr. Gluten-Sensitive Enteropathy (Celiac Disease): More Common Than You Think. Am
Fam Physician 2002; 66: 2259-2266.
18) Tursi A, Elisei W, Giorgetti GM, Gaspardone A,
Lecca PG, Di Cesare L, Brandimarte G. Prevalence of celiac disease and symptoms in relatives
of patients with celiac disease. Eur Rev Med Pharmacol Sci 2010; 14: 567-572.
19) Borghini R, De Amicis N, Bella A, Greco N, Donato
G, Picarelli A. Beneficial Effects of a Low-Nickel
Diet on Relapsing IBS-Like and Extraintestinal
Symptoms of Celiac Patients during a Proper Gluten-Free Diet: Nickel Allergic Contact Mucositis in
Suspected Non-Responsive Celiac Disease. Nutrients 2020; 12: 2277.
20) Rej A, Aziz I, Sanders DS. Personalizing Dietary
Therapies for Irritable Bowel Syndrome: What Is
Gluten’s Role? Clin Gastroenterol Hepatol 2021;
19: 2270-2273.
21) Catassi C, Elli L, Bonaz B, Bouma G, Carroccio A,
Castillejo G, Cellier C, Cristofori F, de Magistris L,
Dolinsek J, Dieterich W, Francavilla R, Hadjivassiliou M, Holtmeier W, Körner U, Leffler DA, Lundin
KE, Mazzarella G, Mulder CJ, Pellegrini N, Rostami K, Sanders D, Skodje GI, Schuppan D, Ullrich
R, Volta U, Williams M, Zevallos VF, Zopf Y, Fasano A. Diagnosis of Non-Celiac Gluten Sensitivity
(NCGS): The Salerno Experts’ Criteria. Nutrients
2015; 7: 4966-4977.
22) Tursi A, Brandimarte G. The symptomatic and histologic response to a gluten-free diet in patients
with borderline enteropathy. J Clin Gastroenterol
2003; 36: 13-17.
23) https://www.moneycontrol.com/news/trends/a-decade-of-novak-a-decade-of-gluten-free-and-a-bizarre-test-7033801.html (accessed on September
18, 2021).
24) https://www.instyle.com/celebrity/gluten-free-stars
(accessed on September 2021).
25) Diez-Sampedro A, Olenick M, Maltseva T, Flowers
M. A Gluten-Free Diet, Not an Appropriate Choice
without a Medical Diagnosis. J Nutr Metab 2019;
2019: 2438934.

