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gluten-containing foods. However, these do not lead to overt
autoimmune enteropathy, which is characterized by villous
atrophy and crypt hyperplasia, which develop in patients
with celiac disease. Although the gastrointestinal (GI)
symptoms of patients with NCGS can resemble those asso-
ciated with celiac disease, NCGS is not accompanied by the
development of autoantibodies to TG2. Typically, a diag-
nosis is made by exclusion; an elimination diet and then
open challenge (monitored re-introduction of gluten-
containing foods) can be used to confirm the diagnosis,
based on the rapid reappearance of the intestinal or extra-
intestinal symptoms.

Interest in NCGS has increased as studies defined it more
clearly and proposed that its pathogenesis was distinct from
that of celiac disease, which involves an innate immune
response to gluten.6,8 However, an early description of NCGS
dates to almost 40 years ago, when Ellis and Linaker9 re-
ported a case of a 43-year-old woman in January 1978.
According to the investigators, she had the following:

A 4-month history of loose motions, 3 times a day with
no blood or mucus. The diarrhea was accompanied
initially by periumbilical colic, which recurred inter-
mittently, and abdominal distension, but she had not
lost weight and had retained her appetite. She had been
taking tetracycline for 6 years for acne conglobate.
Investigations, which included examination of feces for
ova, cysts, parasites, and occult blood, radiographs
(barium meal, small-bowel meal, barium enema),
sigmoidoscopy, and jejunal biopsy, were all normal
except for a hiatus hernia. She did not improve when
tetracycline was withdrawn or when antidiarrheal
agents or tranquillizers were tried. Her symptoms
continued for 2 years. However, when a gluten-free diet
was tried the diarrhea stopped within 4 days and the
patient felt very much better. Jejunal biopsy was
repeated after 6-week gluten challenge (accompanied
by recurrence of diarrhea) but was normal in every
way including normal intraepithelial lymphocyte
counts. Resumption of the gluten-free diet was followed

by a rapid disappearance of all her symptoms. We
consider it very likely that this woman’s symptoms were
due to gluten sensitivity. Her recovery is unlikely to be a
placebo response because other treatments had failed;
moreover, relapse during the gluten challenge was
followed by remission after the second withdrawal of
gluten from the diet.9

After this publication, NCGS disappeared from the liter-
ature with the exception of a few reports.10–12 A study in
20106 showed celiac disease and NCGS to be separate en-
tities with different mechanisms of pathogenesis. NCGS was
proposed to result from an innate immune response to
gluten-containing foods, whereas celiac disease was asso-
ciated with the adaptive immune response.4,5,8 Since this
report, there have been several articles published regarding
NCGS, attempting to define its clinical presentation, assess
its epidemiology, and describe its pathogenesis. Notably,
NCGS does not seem to be limited to intestinal symp-
toms—it includes extraintestinal pathology. We review our
limited knowledge about NCGS and the challenges to
defining it.

Definition
Since 2010, the definition of NCGS has been discussed

at 3 consensus conferences, which led to 3 pub-
lications.13–15 Given the uncertainties about this clinical
entity and the lack of diagnostic biomarkers, all 3 reports
concluded that NCGS should be defined by the following
exclusionary criteria: a clinical entity induced by the
ingestion of gluten leading to intestinal and/or extra-
intestinal symptoms that resolve once the gluten-
containing foodstuff is eliminated from the diet, and
when celiac disease and wheat allergy have been ruled
out. One of the most controversial and highly debated
discussions concerns the role of gluten in causing NCGS.
Recent reports have indicated that gluten might not be the
cause of NCGS, and some investigators still question
whether NCGS as a real clinical entity.

Figure 1. Classification of
gluten-related disorders.
WDEIA, wheat-dependent
induced anaphylaxis.
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Celiachia – definizione
Enteropatia auto-infiammatoria permanente 
con tratti di auto-immunità, scatenata in 
soggetti geneticamente predisposti, dal 
glutine.
Il glutine è la frazione proteica alcool-solubile 
di alcuni cereali, quali grano, segale ed orzo.  



CELIACHIA 

PREDISPOSIZIONE 
GENETICA 

ESPOSIZIONE  AL 
GLUTINE 

FATTORE COSTITUTIVO FATTORE AMBIENTALE

Altri fattori ?????????????

3% della popolazione esposta sviluppa 
prima o poi la celiachia



Celiachia potenziale

Celiachia silente

1-2 %



SINTOMATOLOGIA
Forma classica o tipica

ü   Diarrea cronica

ü   Scarso accrescimento

ü   Distensione addominale



Guandalini, JAMA Pediatr. 2014;168(3):272-278

SINTOMATOLOGIA
Forma atipica
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Sospetto clinico 

 

Dosaggio anticorpi anti tTG serici IgA 
(per bambini < 2 anni anche anticorpi anti dGP IgG) 

+ 
IgA totali seriche 

anticorpi anti transglutaminasi 
IgA nella norma 

+ 
IgA totali nella norma   

Dosaggio anticorpi anti 
transglutaminasi IgA sopra la 

norma 
+ 

IgA totali nella norma 

Dosaggio anticorpi anti transglutaminasi IgA  
nella norma 

+  
IgA totali < 5 mg/dl 

 

NO CELIACHIA  
  

 anti tG < 10 volte il cut-off 
 
 

 anti tG > 10 volte il cut-off 
 
 

Biopsia duodenale  
 

valutazione EMA 
valutazione DQ2/8 

 

EMA positivo, HLA compatibile 
 

CELIACHIA 
 
 
 

EMA negativi e/o HLA non 
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ALGORITMI DIAGNOSTICI  

 

Adulti 

Sospetto clinico 

Dosaggio anticorpi anti tTG plasmatici IgA + IgG  
Valutazione EMA  

 
 

Sopra la norma  
Nei limiti di norma  

Biopsia duodenale  
 

NO CELIACHIA  
 

CELIACHIA  
 



Follow up 
üun controllo entro 6-12 mesi dalla diagnosi e, 

successivamente, ogni 1-2 anni (salvo complicanze); 

üad ogni controllo: visita medica, valutazione dietetica, 
controllo dell’emocromo, della biochimica plasmatica, 
dosaggio anticorpi serici anti-transglutaminasi di classe IgA 
(o IgG se vi è deficit delle IgA). 



Follow up 
ü dosaggio TSH e anticorpi anti TPO alla diagnosi :
•entrambi nella norma à TSH ogni 3 anni
•entrambi alterati   à tireopatia autoimmune uno dei due alterato 
 à endocrinologo per valutare    
 tireopatia autoimmune 

ü Altri esami strumentali e specialistici vanno effettuati se la valutazione 
clinica lo suggerisce. 



Follow up 
ügli accertamenti ematici per la valutazione del metabolismo 

del ferro (sideremia e ferritinemia) e la folatemia vanno 
eseguiti solo al primo controllo e, se alterati, ripetuti ai 
successivi fino alla normalizzazione. 

ü il dosaggio di sideremia, ferritinemia e folatemia va eseguito 
in caso i valori di emoglobinemia e/o volume globulare 
medio risultino alterati.  



L’esclusione totale e permanente del glutine 
dalla dieta è attualmente l’unica terapia 
disponibile per il trattamento della celiachia.
La DSG permette una completa remissione dei 
sintomi, la normalizzazione della mucosa 
duodenale e degli auto-anticorpi e previene la 
comparsa delle complicanze.   

DIETA SENZA GLUTINE



Storia naturale della MC

autoanticorpilesioni mucosa sintomi complicanze

reversibili, glutine - dipendenti

GLUTINE

irreversibili, NON più glutine - dipendenti

DSG



üProdotti NATURALMENTE senza glutine
üProdotti trasformati/confezionati ADATTI 

AI CELIACI 
üProdotti trasformati/confezionati 

APPOSITAMENTE FORMULATI PER I 
CELIACI 

DIETA SENZA GLUTINE
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Celiac Disease in the Army

(i.e., beef stew, chicken and rice with vegetables, pinto stew
with ham, vegetarian chili, lentil stew, etc.) with labeling35

that clearly identifies potential food allergens and food intol-
erance substances (i.e., dairy, eggs, nuts, shellfish, wheat, soy,
etc.).

CONCLUSION
Celiac disease (CD) is an autoimmune disorder that results
in damage to the small intestine. Ingestion of gluten in a CD
patient is usually followed by villous atrophy in the small
intestine, often along with other GI symptoms. Around 1%
of patients diagnosed with CD can experience complications
if the gluten-free diet is not followed, including intestinal
lymphoma and hyposplenism.5 Therefore, a patient showing
possible symptoms should discuss the diagnostic process with
their healthcare providers to ensure adequate understanding of
serological and genetic tests along with the histological exam-
ination of intestinal biopsy. Patients should seek consults
with registered dietitians to structure their diets appropriately.
Considering the prevalence and incidence of CD and gluten
intolerances are increasing,5,36 the military should consider
providing gluten-free MREs as an option for all service mem-
bers. Given the successful retention of service members with
CD, subsequent admission of personnel with mild CD that
does not affect their military duties will allow the DoD access
to a growing population of fully capable servicemembers with
critical technical skills who are eager to serve the USA.
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The Underlying Effects of Celiac Disease and Subsequent
Implications on Deployment in the United States Army

CDT Grayson Seidel*; 2LT Halle Kotchman†; MAJ Erin Milner, PhD*,‡; Dr. Kevin J. O’Donovan*

ABSTRACT
Introduction:
The purpose of this review is to provide an overview of the etiology, pathology, and treatments for celiac disease (CD),
as well as to provide context as to how CD impacts the U.S. military.

Materials and Methods:
To conduct this review, the authors surveyed recent epidemiology and immunology literature in order to provide a detailed
summary of the current understanding of CD, its diagnosis, and the real-world impacts within the Department of Defense
(DoD).

Results:
We described the gluten proteins and both the immune response in CD. We further describe the underlying genetic risk
factors and diagnosis and pathogenesis of the disease and conclude the review with a discussion of how current DoD
regulations impact U.S. military readiness.

Conclusion:
Celiac disease (CD) is an autoimmune disorder that results in damage to the small intestine. Ingestion of gluten in a CD
patient is usually followed by villous atrophy in the small intestine, often along with other gastrointestinal symptoms.
Around 1% of patients diagnosed with CD can experience complications if gluten-free diet is not followed, including
intestinal lymphoma and hyposplenism. Therefore, a patient showing possible symptoms should discuss the diagnostic
process with their healthcare providers to ensure adequate understanding of serological and genetic tests along with the
histological examination of intestinal biopsy. Patients should seek consults with registered dietitians to structure their
diets appropriately. Considering the prevalence and incidence of CD and gluten intolerances are increasing, the military
should consider providing gluten-free Meals Ready-to-Eat as an option for all service members. Given the retention of
service members with CD, subsequent admission of personnel with mild CD that does not affect the duties will allow
the DoD access to a growing population of fully capable service members with critical technical skills who are eager to
serve the USA.

INTRODUCTION
Wheat is a major crop that is grown, traded, and consumed
worldwide. A wheat kernel contains 8–15% protein, of which
85–90% is classified as gluten.1 Gluten proteins are the pre-
cipitating factors for celiac disease (CD), an autoimmune
disorder that results in inflammation of the small intestine.2

Celiac disease (CD) is characterized by villous atrophy in
the small intestine, leading to malnutrition and other gas-
trointestinal (GI) symptoms such as abdominal discomfort,
bloating, loose bowel movements, and nausea.2 Symptoms
may range in severity from asymptomatic to a severe reaction
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†Case Western Reserve University School of Medicine, Cleveland, OH
44106, USA
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Published by Oxford University Press on behalf of the Association of
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Government employee(s) and is in the public domain in the US.

from ingestion of food containing limited quantities of gluten.
Individuals experiencing CD are recommended to adhere to a
strict gluten-free diet.3

A recent comprehensive meta-analysis estimated that in
the 21st century, the worldwide female incidence of CD was
found to be 17.4 per 100,000 person-years, while male inci-
dence was 7.8.4 Furthermore, CD incidence has increased
by more than 7% per year over the last several decades.4

Patients with CD have three key elements: a genetic predis-
position, a precipitating factor from the ingestion of gluten,
and specific autoantibodies in response to the enzyme trans-
glutaminase (TG2).3 Two genetic factors in CD, the human
leukocyte antigen (HLA) class II heterodimers, DQ2 and
DQ8, and the autoantigen TG2 contribute to what can be a
robust autoimmune response.5

Celiac disease (CD) can be problematic for the mili-
tary because the rations, Meals Ready-to-Eat (MREs),6 do
not have a gluten-free choice nor do dining facilities typ-
ically offer or highlight gluten-free choices. Service mem-
bers deployed in austere environments must often eat gluten,
resulting in a range of possible problems for individuals with
CD. Correct diagnosis and understanding of CD is important
to the military because it affects admission of personnel into

e322 MILITARY MEDICINE, Vol. 187, March/April 2022
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Abstract
Introduction and objective. Celiac disease (CD) affects the 1% of the general popula-
tion worldwide. Because of its clinical variability, roughly the 70% of CD patients are 
not correctly diagnosed and not adequately treated. Active military personnel represent 
an interesting cohort for a CD screening. Upon the enrollment in the Armed Forces, a 
complete health check is carried out to exclude any diseases. Aim of the present work is 
to assess the CD prevalence among the personnel of Carabinieri Corps, an Italian armed 
force, through a serological screening. 
Results and discussion. Out of 291 militaries (281 M, 10 F age range: 18.2-61.5) en-
rolled, 2 resulted affected by CD (prevalence: 0.7%); 1 to have high serological anti-TG 
and EMA level without duodenal mucosal lesions and 1 to have high serological anti-TG, 
but not EMA. 
Conclusion. These results show that the CD prevalence among a cohort of Italian mili-
taries is similar to that of the general population. 

INTRODUCTION
Celiac disease (CD) is a permanent in!ammatory 

enteropathy, triggered in genetically predisposed indi-
viduals, by dietary gluten. Gluten is the alcohol protein 
fraction of some cereals, such as wheat, barley and rye. 
CD is the most frequent food intolerance worldwide, 
with a globally estimated prevalence of 1% [1]. 

CD is usually de"ned as a clinical chameleon. In fact, 
this condition might show up with a wide range of signs 
and symptoms, involving different organs and systems: 
anemia, hypertransaminasemia, oral aftosis, recur-
rent miscarriages, osteoporosis, and chronic fatigue 
are just some of these. In addition, the CD-associated 
symptoms can range for very mild to severe [1]. These 
forms of CD are diagnosed casually during a screening 
program in the healthy population or among the "rst-
grade relatives of CD patients, that are known to have 
a 10-fold risk to develop these conditions, respect to 
the general population [2]. Because of its clinical vari-
ability, CD is very under-diagnosed. The data from the 

Italian Ministry of Health report that in our Country 
roughly 200,000 patients are diagnosed with CD, out 
of 600,000 estimated to be affected. Therefore, the 70% 
of CD patients are not diagnosed and consequently are 
consuming gluten in their diet [3]. The long-lasting ex-
posure to dietary gluten maintains the symptoms and 
signs related to CD and, most of all, increases the risk 
to develop the life-treating complications of CD, such 
as intestinal adeno-carcinoma and T-cell lymphoma [4]. 

At the moment, the only effective treatment for CD 
is a strict a life-long withdrawal of gluten from the diet. 
A gluten-free diet (GFD) determines the remission of 
the CD-related symptoms and histological lesions in 
the duodenal mucosa and prevents the onset of the 
neoplastic complications [1]. 

Military personnel represent an interesting cohort 
for a screening of CD prevalence. At the moment of 
the enrollment in the Italian Armed Forces, a complete 
health check is carried out to exclude any diseases, in-
cluding CD. 
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Abstract
Introduction and objective. Celiac disease (CD) affects the 1% of the general popula-
tion worldwide. Because of its clinical variability, roughly the 70% of CD patients are 
not correctly diagnosed and not adequately treated. Active military personnel represent 
an interesting cohort for a CD screening. Upon the enrollment in the Armed Forces, a 
complete health check is carried out to exclude any diseases. Aim of the present work is 
to assess the CD prevalence among the personnel of Carabinieri Corps, an Italian armed 
force, through a serological screening. 
Results and discussion. Out of 291 militaries (281 M, 10 F age range: 18.2-61.5) en-
rolled, 2 resulted affected by CD (prevalence: 0.7%); 1 to have high serological anti-TG 
and EMA level without duodenal mucosal lesions and 1 to have high serological anti-TG, 
but not EMA. 
Conclusion. These results show that the CD prevalence among a cohort of Italian mili-
taries is similar to that of the general population. 

INTRODUCTION
Celiac disease (CD) is a permanent in!ammatory 

enteropathy, triggered in genetically predisposed indi-
viduals, by dietary gluten. Gluten is the alcohol protein 
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posure to dietary gluten maintains the symptoms and 
signs related to CD and, most of all, increases the risk 
to develop the life-treating complications of CD, such 
as intestinal adeno-carcinoma and T-cell lymphoma [4]. 

At the moment, the only effective treatment for CD 
is a strict a life-long withdrawal of gluten from the diet. 
A gluten-free diet (GFD) determines the remission of 
the CD-related symptoms and histological lesions in 
the duodenal mucosa and prevents the onset of the 
neoplastic complications [1]. 

Military personnel represent an interesting cohort 
for a screening of CD prevalence. At the moment of 
the enrollment in the Italian Armed Forces, a complete 
health check is carried out to exclude any diseases, in-
cluding CD. 
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Several epidemiological studies on CD have been 
performed among the military personnel, in active ser-
vice or retired. A !rst paper, in 1999, described retro-
spectively, the clinical features of 458 individuals, dis-
missed with the diagnosis of CD from the US military 
hospitals in the period 1986-1995 [5]. In 2011, Lan-
greden et al. reported the risk of developing a cancer 
in a cohort of 4,5 millions of US Veterans. Although 
this study did not investigate the CD prevalence in the 
cohort, it concluded that CD is a risk factor for intes-
tinal and esophagus cancer [6]. More recently, a case-
control analysis including 13,7 millions of US militaries 
in active service reported an increasing prevalence of 
CD over the years, ranging from 1.3/100,000 in 1999 
to 6.5/100,000 in 2008 [7]. While it is out of doubt that 
the prevalence of CD is raising worldwide, this paper is 
likely to over-estimate the dimension of CD prevalence. 
It did not take in account several confounding factors, 
such as the ascertainment bias and the different access 
to health services that the US militaries have in the dif-
ferent Region of service [8]. 

It is clear that, despite the body of evidence available 
on the CD epidemiology among military personnel, 
data on the real prevalence of CD lack. 

So, the aim of the present work is to assess the CD 
prevalence among the personnel of Carabinieri Corps, 
an Italian armed force, through a serological mass-
screening program. 

MATERIALS AND METHODS 
The study has been approved by the Ethical Com-

mittee of the Istituto Superiore di Sanità (protocol n. 
568/16) and the diagnosis of CD is made according 
to the National Guidelines of the Italian Ministry of 
Health – revision 2015 [9]. All the Carabinieri admit-
ted in the period February 2017-August 2018 to the 
Carabinieri Health Service (Infermeria Presidiaria 
della Legione Carabinieri Lazio) in Rome, Italy, were 
asked to enroll in the study. After signing the informed 
consent, a 5 ml blood sample was withdrawn form a 
peripheral vein and collected in a vacutainer blood-
tube containing a serum separating gel, centrifuged at 
1900 rpm for 15 minutes without brake to separate 
plasma from cells. The plasma was tested for the anti-
transglutaminase (tG) IgA levels by a commercially 
available ELISA kit (Eurospital, Trieste, Italy; normal 
level <9 UI/ml) at the laboratory of the Unit of Human 
Nutrition and Health of Istituto Superiore di Sanità. 
Those patients resulted to have an anti-tG plasma 

titre above the positivity cut-off, are investigated for 
plasma EMA and eventually, undergo to duodenal bi-
opsy. These two examinations were performed at the 
Department of Gastroenterology, Columbus Hospital 
– Catholic University, Rome.

 
RESULTS 

In the study, 291 militaries (281 M, 10 F; age range: 
18.2-61.5) were enrolled. Out of them, 3 patients re-
sulted to have the anti-TG plasma titre above the cut-
off (Table 1). 

Patient 1 was a 39.8-years old, male military, that at 
the moment of the enrollment in the study did not re-
port any symptom or disease. When interviewed more 
in depth after the result of the anti-TG determination, 
he reported to suffer from frequent oral aphthosis and 
mild dyspepsia. After the CD diagnosis, he was put on 
a GFD with a complete remission of the above-men-
tioned symptomatology. 

Patient 2 resulted positive to both anti-TG and EMA, 
but he did not show the diagnostic alteration of celiac 
duodenal mucosa. He was diagnosed with potential CD 
and according with the guidelines, he is still consuming 
gluten in the diet and undergoes periodically to clinical 
and serological examination. 

Patient 3 showed an anti-TG titre slightly positive. 
He did not perform the duodenal biopsy since the 
EMA negativity and the anamnestic record that he was 
affected by an autoimmune chronic kidney disease. So, 
the serum presence of the anti-TG is likely to be related 
to the concomitant auto-immune nephropathy. 

Finally, we included in the series a military already di-
agnosed with CD, treated with a GFD. His serum anti-
TG levels resulted below the cut-off, showing a clinical 
remission of the condition. 

The overall prevalence of overt CD in our cohort re-
sulted to be 0.7% (2/291). 

DISCUSSION
The main result of this study is that the prevalence 

of CD among the military personnel in service is quite 
similar to that of the general population [10]. This result 
is surprising, at the light of the fact that all the militaries 
undergo a complete health check-up upon the enroll-
ment, that excludes, among the other conditions, the 
present of overt CD and CD autoimmunity. So, the 2 
celiac militaries developed the CD after the enrolment 
in the Arma of Carabinieri, that occurred when they 
were 19 and 21 years old, respectively. 

Table 1
Clinical features of patients with overt celiac disease (CD) or CD-autoimmunity

Patient 
(n)

Sex Age
(years/months)

anti-tG (UI/ml) EMA Mucosal histology 
(Marsh classi!cation)

1 M 39.8 53 +++ IIIa

2 M 45.4 50 + I

3 M 41.9 20 - Not performed

4* M 45.1 <9 - Not performed

*Patient diagnosed with CD out of this study, already on a gluten free diet at the moment of enrolment in the study.
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