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In our era, cereals have a very important role in nutri-
tion for mankind. Gluten is a protein found in cereals, 
mainly including wheat, barley, and rye. Currently, gluten 
has become a nutrient that is frequently being mentioned 
because of its relationship with different diseases. At the 
present time, celiac disease is the first disease that comes 
to mind and the most widely known disease among 
gluten-related diseases. Although the prevalence of celiac 
disease varies from country to country, it is generally es-
timated to be about 1/100–200, which is similar to the 
prevalence in our country (1, 2). It is known that this dis-
ease occurs more frequently in some risk groups (close 
relatives of patients, juvenile diabetes, Down syndrome, 
HLA DQ2 and/or DQ8-positive individuals) (3). Chronic 
diarrhea and related growth and developmental delay are 
the most important manifestations; however, most pa-
tients may be asymptomatic. This may cause diagnostic 
and therapeutic difficulty (1, 3). 

A gluten-free diet has constituted the most important 
part of treatment in celiac disease since the day the role 
of gluten consumption in the development of this disease 
was understood (4). In a gluten-free diet, consumption of 
all nutrients containing wheat, barley, and rye flour is for-
bidden. Corn and rice are not harmful and may be used 
in place of the others. Currently, there is a consensus that 
all patients with celiac disease should strictly adhere to 
gluten-free diets and continue this lifelong. It has been 
shown that short stature, various vitamin deficiencies, 
rickets, osteomalacia, and some autoimmune diseases 
may develop in patients with celiac disease who do not 
adhere to a gluten-free diet (5).

The second gluten related disease is gluten allergy. 
Although the name ‘gluten’ is mentioned very frequently 
among nutrients that most commonly cause allergy, 
gluten allergy is not actually observed so frequently. In 
the United States of America, the rate of celiac disease 
diagnosed by physicians has been reported as 0.4% in 
children, though gluten has been defined to be one of 
the most common causes of allergy (6). Immediate hy-
persensitivity reaction (angioedema, shock) or late skin 
manifestations (rash, urticaria), gastrointestinal symp-
toms (vomiting, diarrhea) or respiratory symptoms (rhini-
tis, bronchitis, asthma) may be observed with gluten in-
take. The gluten challenge test, which is characterized by 
improvement of symptoms with the elimination of foods 
that contain flour from the diet and recurrence of symp-
toms when these foods are reintroduced, confirms the 
diagnosis (7). In contrast to celiac disease, gluten allergy 
improves in years. In a study conducted with a large se-
ries of children, it was found that flour allergy improved 
in 29%, 56% and 65% of children at the ages of 4 years, 8 
years and 12 years respectively (8).

Non-celiac gluten sensitivity is characterized by sero-
logic findings that are incompatible with celiac disease 
in patients who have clinical symptoms similar to celiac 
disease (negative tissue transglutaminase and nega-
tive anti-endomisium antibodies) and improvement of 
symptoms with a gluten-free diet despite normal in-
testinal biopsy findings (9). Although there are no com-
prehensive epidemiologic studies, it is estimated that 
the prevalence in adults is about 3–6% (10). Non-celiac 
gluten sensitivity does not occur very frequently in chil-
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dren and there is a limited number of studies and pub-
lications on this subject (11).

Although the pathogenesis of gluten sensitivity is not well 
known, symptoms occur with gluten intake and disappear 
when gluten is eliminated from the diet. The most com-
mon clinical symptoms include abdominal pain, abdom-
inal distension, excessive gas, diarrhea or constipation. In 
addition, fatigue, leg pain, headache, rash and depression 
may also be observed. Although gluten-free diet is use-
ful in these patients, it is still not fully clear how long a 
gluten-free diet should be continued (12).

Dermatitis herpetiformis is a skin disease that was de-
fined for the first time by Duhring in 1884 (13). It occurs 
with pruritic papulovesicular lesions. It may be accompa-
nied by intestinal involvement. Its prevalence has been 
reported to range between 0.8/100 000 and 75/100 000 
in different studies (14). Although the pathogenesis is not 
well known, the lesions may improve when gluten is re-
moved from the diet. Serologic diagnostic tests including 
tissue transglutaminase and anti-endomisium antibodies 
are positive, and similar to celiac disease, intestinal biopsy 
reveals villus atrophy in 75% of patients. Human leuko-
cyte antigen (HLA) DQ2 and DQ8 are positive in 90% of 
patients (15). In conclusion, dermatitis herpetiformis may 
be considered as a form of celiac disease that is mani-
fested by skin symptoms, and a gluten-free diet should be 
used in treatment. 

Gluten ataxia is a sporadic ataxia that occurs without an 
apparent reason and constitutes 30–40% of all ataxias (16). 
Celiac disease serology positivity, and in some cases, in-
testinal biopsy showing villus atrophy, may also be found. 
It generally occurs after the age of 50 years. A gluten-free 
diet is essential in treatment (17). 

Autism is a complex developmental disorder that occurs 
in the first three years of life and continues lifelong. It 
is manifested by problems in social interaction and ver-
bal and non-verbal communication, repetitive behavior, 
and restricted areas of interest. Currently, its prevalence 
has been reported to have reached 1/68 (18). The actual 
cause is not well known. It has been argued that intestinal 
permeability is increased in a portion of autistic children 
and some nutrients including casein and gluten may be 
responsible for the occurrence of this disease. Therefore, 
21–66% of families tried gluten-free and casein-free diets 
(19, 20). When 24 articles published on this subject since 
1970 were examined, however, a low level of scientific ev-
idence could be observed in only 4 articles (21). Consider-
ing the negative effects of diet on nutrition, it was con-
cluded that this type of diet should only be used if allergy/

intolerance could be shown. Otherwise, a gluten-free diet 
could do more harm than good.

A tendency to gluten-free diets has emerged with a rate 
reaching 30% in developed Western countries due to 
the widely accepted idea that gluten has negative effects 
on health, even if no gluten-associated disease is found. 
Sometimes, a gluten-free diet is being preferred even 
for losing weight. The gluten-free product market size 
is rapidly expanding in these communities. Gluten-free 
products are considerably more expensive and cause a 
heavy burden on family budgets (22, 23). 

For maintaining a gluten-free diet, patients can easily 
consume gluten-free foods including milk, meat, veg-
etables, and fruit, but they need to consume gluten-free 
foods containing specially prepared flour produced by 
industry, in place of foods prepared with cereal flour in-
cluding bread and pasta. It is known that these specially 
produced gluten-free foods contain lower levels of pro-
tein, fiber, iron, and vitamins including folic acid, niacin, 
thiamin and riboflavin, and more carbohydrates and thus 
more calories. It has been shown that gluten-free bread 
contains a 2-fold higher fat content compared with regu-
lar bread and gluten-free pasta contains higher levels of 
carbohydrates and sodium (24). 

In this context, inadequate intake of iron, folic acid, cal-
cium, selenium, magnesium, zinc, niacin, thiamin, and 
vitamin A and D has been shown in individuals who con-
sume gluten-free diets. A high level of homocysteine was 
found in patients with celiac disease after a ten-year period 
of a gluten-free diet, though the mucosa was improved. 
This showed deficiency of folic acid, vitamin B6, and vi-
tamin B12 (25). In addition, it was reported that metabolic 
syndrome could develop in periods as short as one year 
after following a gluten-free diet in adult patients with 
celiac disease (26). In previous years, it was thought that 
the frequency of gut-associated lymphoma-like malignant 
diseases increased in patients with celiac disease who did 
not adhere to a gluten-free diet. Currently, however, it is 
known that there is an increased risk of mortality because 
of cardiovascular diseases (27, 28). This may be related to 
the excessive consumption of gluten-free nutrients.

Due to these reasons, a gluten-free diet should not be 
used to lose weight or to become healthier, unless there is 
a gluten-associated disease confirmed by a physician. In 
the event of medical necessity (e.g. allergy, celiac disease, 
gluten sensitivity), a gluten-free diet should be used un-
der the supervision of a dietitian who is experienced on 
this subject, in order to prevent deficiency of macro- and 
micronutrients.



Kutlu T. Gluten-free diet: is it really always beneficial?

75

Turk Pediatri Ars 2019; 54(2): 73–5

References
1. Lindfors K, Ciacci C, Kurppa K, et al. Coeliac disease. Nat 

Rev Dis Primers 2019; 5: 3. 
2. Dalgic B, Sari S, Basturk B, et al. Prevalence of celiac dis-

ease in healthy Turkish school children. Am J Gastroen-
terol 2011; 106: 1512−7. 

3. Guandalini S, Assiri A. Celiac disease: a review. JAMA Pe-
diatr. 2014; 168: 272-8. 

4. Losowsky MS. A history of coeliac disease. Dig Dis 2008; 
26:112−20. 

5. Goddard CJ, Gillett HR. Complications of coeliac disease: 
are all patients at risk? Postgrad Med J 2006; 82: 705−12.

6. Zuidmeer L, Goldhahn K, Rona RJ, et al. The prevalence 
of plant food allergies: a systematic review. J Allergy Clin 
Immunol 2008; 121: 1210−8.

7. NIAID-Sponsored Expert Panel, Boyce JA, Assa’ad A, et al. 
Guidelines for the diagnosis and management of food 
allergy in the United States: report of the NIAID-spon-
sored expert panel. J Allergy Clin Immunol 2010; 126: 
1−58. 

8. Keet CA, Matsui EC, Dhillon G, Lenehan P, Paterakis M, 
Wood RA. The natural history of wheat allergy. Ann Al-
lergy Asthma Immunol 2009; 102: 410−5.

9. Catassi C, Bai JC, Bonaz B, et al. Non-Celiac Gluten sensi-
tivity: the new frontier of gluten related disorders. Nutri-
ents 2013; 5: 3839−53. 

10. Leonard MM, Sapone A, Catassi C, Fasano A. Celiac 
Disease and Nonceliac Gluten Sensitivity: A Review. 
JAMA 2017;318: 647−56. 

11. Francavilla R, Cristofori F, Verzillo L, Gentile A, Castellan-
eta S, Polloni C, et al. Randomized Double-Blind Place-
bo-Controlled Crossover Trial for the Diagnosis of Non-
Celiac Gluten Sensitivity in Children. Am J Gastroenterol 
2018;113: 421−30. 

12. Catassi C, Elli L, Bonaz B, et al. Diagnosis of Non-Celiac 
Gluten Sensitivity (NCGS): The Salerno Experts’ Criteria. 
Nutrients 2015; 7: 4966−77. 

13. Duhring LA. Landmark article, Aug 30, 1884: Dermati-
tis herpetiformis. By Louis A. Duhring. JAMA 1983; 250: 
212−16.

14. Collin P, Salmi TT, Hervonen K, Kaukinen K, Reunala T. 
Dermatitis herpetiformis: a cutaneous manifestation of 
coeliac disease. Ann Med 2017;49: 23−31.

15. Salmi TT. Dermatitis herpetiformis. Clin Exp Dermatol. 

2019 May 15. doi: 10.1111/ced.13992. [Epub ahead of print]
16. Hadjivassiliou M, Grünewald RA, Chattopadhyay AK, et 

al. Clinical, radiological, neurophysiological, and neu-
ropathological characteristics of gluten ataxia. Lancet 
1998; 352: 1582−5.

17. Hadjivassiliou M, Sanders DD, Aeschlimann DP. Gluten-
related disorders: gluten ataxia. Dig Dis 2015; 33: 264−8. 

18. Sanchack KE, Thomas CA. Autism Spectrum Disorder: 
Primary Care Principles. Am Fam Physician 2016; 94: 
972−9.

19. Harrington JW, Rosen L, Garnecho A, Patrick PA. Parental 
perceptions and use of complementary and alternative 
medicine practices for children with autistic spectrum 
disorders in private practice. J Dev Behav Pediatr 2006; 
27: 156−61.

20. Bandini LG, Anderson SE, Curtin C, et al. Food selectivity 
in children with autism spectrum disorders and typically 
developing children. J Pediatr 2010; 157: 259−64. 

21. Marí-Bauset S, Zazpe I, Mari-Sanchis A, Llopis-González 
A, Morales-Suárez-Varela M. Evidence of the gluten-free 
and casein-free diet in autism spectrum disorders: a sys-
tematic review. J Child Neurol 2014; 29: 1718−27.

22. Aziz I, Lewis NR, Hadjivassiliou M, et al. A UK study as-
sessing the population prevalence of self-reported gluten 
sensitivity and referral characteristics to secondary care. 
Eur J Gastroenterol Hepatol 2014; 26: 33−9. 

23. Carroccio A, Giambalvo O, Blasca F, Iacobucci R, D’Al-
camo A, Mansueto P. Self-Reported Non-Celiac Wheat 
Sensitivity in High School Students: Demographic and 
Clinical Characteristics. Nutrients 2017; 9: 771. 

24. El Khoury D, Balfour-Ducharme S, Joye IJ. A Review on 
the Gluten-Free Diet: Technological and Nutritional 
Challenges. Nutrients 2018;10: 1410. 

25. Hallert C, Grant C, Grehn S, et al. Evidence of poor vita-
min status in coeliac patients on a gluten-free diet for 10 
years. Aliment Pharmacol Ther 2002; 16: 1333−9.

26. Tortora R, Capone P, De Stefano G, et al. Metabolic syn-
drome in patients with coeliac disease on a gluten-free 
diet. Aliment Pharmacol Ther 2015; 41: 352−9. 

27. Mathus-Vliegen EM. Lymphoma in coeliac disease. J R 
Soc Med 1995; 88: 672−7.

28. Anania C, Pacifico L, Olivero F, Perla F, Chiesa C. Car-
diometabolic risk factors in children with celiac disease 
on a gluten-free diet. World J Clin Pediatr 2017; 6: 143−8.


