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Abstract

Celiac Disease (CD) is a chronic immune-mediated disease that is triggered by 
the consumption of gluten present in wheat, barley and rye in genetically predisposed 
individuals. The increment in the prevalence and incidence of CD in recent years may 
reflect a true increment, rising awareness among physicians or use of highly sensitive 
serologic tests. The clinical presentation of pediatric CD has changed in recent years 
and a number of patients are presenting with “atypical” and “silent” forms. Physicians 
should be aware of these unique presentations and high-risk populations in order to 
avoid under-diagnosis of CD. Recent European guidelines suggested that the diagnosis 
can be made without biopsy. These new guidelines should be followed with caution as 
persistent villous atrophy may be associated with a risk of morbidity and mortality. 
Initial screening at the time of diagnosis should include checking for autoimmune 
disorders (hepatitis and thyroiditis) and inadequate response to Hepatitis B Virus 
(HBV) vaccination. However, evaluation for vitamin deficiencies and low bone mineral 
density (BMD) may not be necessary.  All first-degree relatives should be screened 
by serologic testing owing to the higher risk of CD. Human leukocyte antigens (HLA)-
DQ2 and DQ8 are important but not sufficient to predispose to CD. However, HLA 
testing could be utilized in screening infants born to families with CD. Compliance to 
gluten free diet (GFD) is particularly difficult for teenagers because of social and 
psychological factors. Novel therapeutic strategies which may improve quality of life 
for these patients include gluten detoxification, modulation of intestinal permeability 
and modulation of aberrant immune response.

ABBREVIATIONS
CD: Celiac Disease; GFD: Gluten Free Diet; HLA: Human 

Leukocyte Antigen; Ig: Immunoglobulin; TTG IgA: Tissue 
Transglutaminase Immunoglobin A; EMA: Endomysial 
Antibodies;GI: Gastrointestinal; HBV: Hepatitis B Virus; HBsAg: 
Hepatitis B surface Antigen; BMD: Bone Mineral Density; AGA: 
Anti Gliadin Antibodies; DGP: Deamidated Gliadin Peptide

INTRODUCTION
Celiac Disease (CD) is a chronic immune-mediated disease 

that is triggered by consumption of gluten present in wheat, 
barley and rye [1]. It occurs in individuals carrying specific 
Human Leukocyte Antigens (HLA)-DQ2 or DQ8 and is associated 
with an inconsistent combination of elevated titers of CD-specific 
antibodies, an inflammatory enteropathy of variable severity 
and a wide range of extra-intestinal manifestations [2]. Lifelong 
adherence to a strict gluten free diet (GFD) remains the only 
available treatment for patients with CD [3]. Occurrence of CD 
is not age-restricted but adolescents seem to have the greatest 
trouble in coping with this disease [4]. This may be related to 

compliance with a GFD which may be difficult for teenagers 
because of social and psychological factors [5]. 

CD follows the iceberg model of diseasewhere classic 
malabsorption represents the tip of the iceberg whereas less 
typical manifestations of the disease are below the waterline 
and are thus invisible [6]. CD affects about 1% of the American 
population [7]. Recent data suggest that for every patient 
identified as having CD, 7 to 8 remain undiagnosed [8]. The 
prevalence of CD has increased dramatically in the United States 
during the last 50 years [9]. It has also been demonstrated that 
the incidence of CD has increased both in adults and children 
over the last decade [10]. The increment in the prevalence and 
incidence of CD in recent years may reflect a true increment, 
rising awareness among physicians or use of highly sensitive 
serologic tests

Clinical Presentation 

“Typical” CD is characterized by the presence of obvious 
intestinal manifestations characterized by malabsorption, 
while “atypical” and “silent” CD are associated with extra-
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intestinal manifestations and  asymptomatic presentation 
respectively [11]. Atypical CD is characterized by few or no 
gastrointestinal (GI) symptoms, and predominantly extra-
intestinal features including but not limited to osteoporosis, iron 
deficiency anemia, delayed puberty, short stature, infertility, 
and recurrent spontaneous abortions [12]. In recent years, the 
proportion of children presenting with diarrhea, weight loss and 
abdominal distension (typical CD) has decreased while patients 
presenting with extra-intestinal manifestations (atypical CD) 
and asymptomatic patients (silent CD) identified by targeted 
screening of high-risk groups (positive family history of CD, 
presence of type 1 diabetes mellitus, immunoglobulin A (IgA) 
deficiency, and Down syndrome) have increased [13]. Since 
increasing number of patients are presenting with atypical and 
silent forms of CD, physicians should be aware of these unique 
presentations and high-risk populations in order to avoid under-
diagnosis of the disease.

Diagnostic Criteria

The guidelines from North American Society for Pediatric 
Gastroenterology, Hepatology and Nutrition (NASPHGAN) for CD 
diagnosis recommend screening with serologic testing using anti 
Tissue Transglutaminase Immunoglobin A (TTG IgA) followed 
by confirmatory small bowel biopsy [14]. However, recent 
European guidelines suggest that the diagnosis of CD can be 
made without duodenal biopsy in a select group of patients when 
the likelihood of villous atrophy is high [15]. This group consists 
of individuals who have manifestations suggestive of CD and high 
titers of anti TTG IgA (>10 times upper limit of normal). However, 
to avoid life-long mislabeling of a patient with CD due to false 
positive serology, an anti-endomysial antibody immunoglobulin 
A (EMA) test should be conducted to confirm positivity of CD-
specific antibodies in these patients [15]. In most patients with 
CD, symptomatic improvement is observed in the few weeks 
after starting GFD [16]. This surprisingly quick clinical response 
with GFD is not always associated with mucosal recovery [17]. 
The latest data suggest that the rate of mucosal healing in 
treated children is only 64% after a period of 24 months [18]. 
More importantly, persistent villous atrophy has been found 
to be associated with an increased risk for lymphoproliferative 
disorders [19]. Hence, a prospective assessment of the true rate 
of mucosal healing in treated children with CD or developing 
a noninvasive test that can assess the mucosal healing is very 
important before omitting the need for duodenal biopsy.

Antigliadin antibodies (AGAs) are produced in the small 
intestine and have been used in the past as an adjunct for 
diagnosis of CD. However, AGAs are not very specific which led 
to the development of deamidated gliadin peptide (DGP) assay 
which is more specific for CD.Most recent data suggests that a 
new time-resolved immunoflurometric assay for detecting anti-
deamidated gliadin peptide (DGP) antibodies is associated with 
high sensitivity and specificity for the diagnosis of CD in children 
[20]. 

Role of “bulb” biopsy

Involvement of the smallintestine in pediatric CD is often 
patchy and may be associated with variable severity even within 
a single biopsy fragment which cannot be predicted clinically 

[21]. It has also been shown that mucosal injury associated with 
CD may be limited to the duodenal bulb [21,22]. Recent European 
and American guidelines suggest that multiple endoscopic 
biopsies, including the duodenal bulb, should be obtained in 
patients when there is suspicion of CD to maximize the diagnostic 
yield [15,23]. 

Recommended screening in pediatric patients with 
newly diagnosed Celiac Disease

Autoimmune thyroid diseases such as Hashimoto thyroiditis 
and Graves’ disease are associated with CD [24]. A recent 
study showed an increased prevalence (~3 fold) of thyroid 
autoimmunity among children with CD compared to healthy age 
and sex-matched controls and GFD did not seem to be protective 
in these patients [25]. Thus, all newly diagnosed pediatric 
patients with CD should be checked for the presence of thyroid 
autoimmunity.

The most common liver abnormality in patients with classic 
CD is hypertransaminasemia which responds rapidly to a GFD 
[26]. In addition to this celiac hepatitis, CD may be associated with 
other autoimmune liver disorders such as autoimmune hepatitis, 
primary biliary cirrhosis, and primary sclerosing cholangitis all 
of which do not respond GFD [27]. It can be recommended that all 
newly diagnosed pediatric patients with CD should be evaluated 
for liver disease

CD has been historically associated with malabsorption that 
can result in deficiency of fat-soluble vitamins (A, E, D and K) 
and other trace elements [28]. A recent study showed that fat-
soluble vitamin deficiencies seem to be uncommon in pediatric 
patients with CD, and the cases of mild deficiencies are corrected 
with GFD and vitamin supplements [29]. This may be due to an 
increase in the prevalence of “atypical” CD which is not associated 
with malabsorption.  It can thus be suggested that routine 
measurement of fat-soluble vitamins levels in newly diagnosed 
pediatric CD patients may not be necessary unless there are 
symptoms of malabsorption [29]. 

The response rate to Hepatitis B Virus (HBV) vaccination in 
CD patients is found to be lower than the response inthe general 
population [30]. Both hepatitis B surface antigen (HBsAg) protein 
fragments and gliadin peptides bind to HLA-DQ2 molecules, and 
the resulting competition may lead to aberrant antibody response 
to the recombinant HBsAg vaccine in patients with “active” CD 
[31]. This problem of unresponsiveness to HBV in CD patients 
with “active” disease could represent a global problem [32]. It 
can be recommended that all children with a new diagnosis of 
CD should be tested for adequate response to HBV vaccination. 
Those who have inappropriate response should be revaccinated 
only after the decrease of CD-specific antibodies which usually 
occurs after one year of strict GFD so that adequate response to 
vaccination can be obtained [32].

Low bone mineral density (BMD) of the skeleton is a 
common complication of untreated pediatric CD [32-34]. This 
may be related to bone resorption due to increased secretion of 
parathyroid hormone as a compensatory response to negative 
calcium balance [35]. However, low BMD in children responds 
after short term treatment with GFD [33,36]. Thus, early 
diagnosis and treatment of CD should protect pediatric patients 
from osteopenia. It can be recommended that routine evaluation 



Central

Absah et al. (2015)
Email: 

JSM Gastroenterol Hepatol 3(2): 1044 (2015) 3/4

of BMD in children with a new diagnosis of CD may not be 
necessary.

Screening of family members of patients with Celiac 
Disease

Genetics plays a crucial role in the predisposition to CD. The 
frequency of CD is significantly increased in patients who have a 
first-degree relative affected with CD [37]. The latest American 
guidelines suggest that all newly diagnosed patients with CD 
should inform their first-degree relatives and recommend 
them for testing owing to the risk of CD [23]. Routine testing of 
symptomless first-degree relatives is reasonable but debatable 
[23]. However, it is important to note that even those patients 
who initially thought themselves to be without symptoms 
will often report improved health after starting GFD [38]. It 
was thus suggested that untreated children with CD may have 
minor symptoms that are recognized only retrospectively after 
initiation of GFD [38]. Although 30%–40% of Caucasians carry 
the HLA-DQ2 or DQ8, less than 3% of these individuals will suffer 
from CD [39]. Thus, the result of DQ2 and DQ8 testing is only 
helpful when it is negative because it will help rule out CD. Based 
on aforementioned reason, the recommended test for screening 
first-degree relatives of patients with CD is TTG IgA.

Different approach could be suggested for infants born into 
family with CD, because the latest data showed that neither the 
timing of gluten introduction nor breast-feeding modified the 
risk of CD genetically predisposed infants to CD[40].The only 
predictiverisk factor in infants is the genetic predisposition to CD 
which results from carrying the HLA-DQ2 [40]. Based on that, it 
may be reasonable to recommend the genetic testing for infants at 
higher risk of CD and consider delaying gluten introduction until 
age of 2 years when vital organs like the brain have completely 
developed.

Novel Therapeutic Strategies
Treatment based on GFD is troublesome for patients and 

is associated with poor compliance in some people.This has 
led to the development of new therapeutic strategies which 
may improve quality of life in these patients including gluten 
detoxification, modulation of intestinal permeability and 
modulation of immune response[41].

Gluten detoxification is a process by which the gluten present 
in food is removed or degraded, thus decreasing the pathologic 
immune response which is responsible for CD. This can be 
achieved by genetic engineering of grains with deletion of a 
specific gene (alpha- gliadin locus) which reduces the amount of 
gluten present in the grains [42]. Moreover, a protease (ALV003) 
which degrades gluten present in diet into non-immunogenic 
fragments before it can cross the intestinal epithelium is in 
clinical trials [43]. 

Modulation of intestinal permeability could also help treat 
CD as immunogenic particles cross the mucosal barrier by both 
trans-cellular and para-cellular mechanisms. Larazotide acetate 
has been shown to inhibit translocation of gliadin in in vitro 
studies [44]. A phase II clinical trial has also shown Larazotide 
acetate to be safe candidate for the treatment of CD [45].

Gluten specific vaccination could induce tolerance in patients 
with CD. Nexvax 2 is a therapeutic vaccine that has been shown 
in a randomized clinical trial to be well tolerated (Clinical Trials 

registration number NCT00879749).  Moreover, pathogenesis 
of CD involves production of cytokines (TNF-alpha and 
interleukin-15) which could be a target for monoclonal antibodies. 
Humanized HuMikBeta antibody that blocks interleukin-15 
signalling is under study in patients with complicated CD (Clinical 
Trials registration number NCT01893775).

CONCLUSION
Prevalence and incidence of CD is increasing. However, the 

exact cause of this increment is unknown. Physicians should be 
aware of “atypical” and “silent” forms of CD in order to avoid under-
diagnosis of the disease. Although recent European guidelines 
suggested that the diagnosis of CD can be made without biopsy, 
these guidelines should be followed with caution as persistent 
villous atrophy may be associated with a risk of morbidity and 
mortality. Initial screening at the time of diagnosis of pediatric 
patients with CD should include checking for autoimmune 
disorders and inadequate response to HBV vaccination.  All first-
degree relatives of patients with CD should be tested for possible 
CD with serology. HLA testing may be utilized in evaluating 
infants born to families with CD. Compliance to gluten free diet 
(GFD) is particularly difficult for teenagers because of social 
and psychological factors. Novel therapeutic strategies that may 
improve quality of life for these patients are currently being 
tested in clinical trials.

REFERENCES
1. Selimoğlu MA, Karabiber H. Celiac disease: prevention and treatment. 

J Clin Gastroenterol. 2010; 44: 4-8.

2. Koletzko S, Niggemann B, Arato A, Dias JA, Heuschkel R, Husby S, et al. 
Diagnostic approach and management of cow’s-milk protein allergy 
in infants and children: ESPGHAN GI Committee practical guidelines. J 
Pediatr Gastroenterol Nutr. 2012; 55: 221-229.

3. Norström F, Sandström O, Lindholm L, Ivarsson A. A gluten-free 
diet effectively reduces symptoms and health care consumption in a 
Swedish celiac disease population. BMC Gastroenterol. 2012; 12: 125.

4. Guandalini S, Assiri A. Celiac disease: a review. JAMA Pediatr. 2014; 
168: 272-278.

5. Panzer RM, Dennis M, Kelly CP, Weir D, Leichtner A, Leffler DA. 
Navigating the gluten-free diet in college. J Pediatr Gastroenterol Nutr. 
2012; 55: 740-744.

6. Rostom A, Murray JA, Kagnoff MF. American Gastroenterological 
Association (AGA) Institute technical review on the diagnosis and 
management of celiac disease. Gastroenterology. 2006; 131: 1981-
2002.

7. Not T, Horvath K, Hill ID, Partanen J, Hammed A, Magazzu G, et al. 
Celiac disease risk in the USA: high prevalence of antiendomysium 
antibodies in healthy blood donors. Scand J Gastroenterol. 1998; 33: 
494-498.

8. Fasano A, Catassi C. Current approaches to diagnosis and treatment 
of celiac disease: an evolving spectrum. Gastroenterology. 2001; 120: 
636-651.

9. Rubio-Tapia A, Kyle RA, Kaplan EL, Johnson DR, Page W, Erdtmann 
F, et al. Increased prevalence and mortality in undiagnosed celiac 
disease. Gastroenterology. 2009; 137: 88-93.

10. Ludvigsson JF, Rubio-Tapia A, van Dyke CT, Melton LJ 3rd, Zinsmeister 
AR, Lahr BD, et al. Increasing incidence of celiac disease in a North 
American population. Am J Gastroenterol. 2013; 108: 818-824.

http://www.ncbi.nlm.nih.gov/pubmed/20027009
http://www.ncbi.nlm.nih.gov/pubmed/20027009
http://www.ncbi.nlm.nih.gov/pubmed/22569527
http://www.ncbi.nlm.nih.gov/pubmed/22569527
http://www.ncbi.nlm.nih.gov/pubmed/22569527
http://www.ncbi.nlm.nih.gov/pubmed/22569527
http://www.ncbi.nlm.nih.gov/pubmed/22984893
http://www.ncbi.nlm.nih.gov/pubmed/22984893
http://www.ncbi.nlm.nih.gov/pubmed/22984893
http://www.ncbi.nlm.nih.gov/pubmed/24395055
http://www.ncbi.nlm.nih.gov/pubmed/24395055
http://www.ncbi.nlm.nih.gov/pubmed/22732896
http://www.ncbi.nlm.nih.gov/pubmed/22732896
http://www.ncbi.nlm.nih.gov/pubmed/22732896
http://www.ncbi.nlm.nih.gov/pubmed/17087937
http://www.ncbi.nlm.nih.gov/pubmed/17087937
http://www.ncbi.nlm.nih.gov/pubmed/17087937
http://www.ncbi.nlm.nih.gov/pubmed/17087937
http://www.ncbi.nlm.nih.gov/pubmed/9648988
http://www.ncbi.nlm.nih.gov/pubmed/9648988
http://www.ncbi.nlm.nih.gov/pubmed/9648988
http://www.ncbi.nlm.nih.gov/pubmed/9648988
http://www.ncbi.nlm.nih.gov/pubmed/11179241
http://www.ncbi.nlm.nih.gov/pubmed/11179241
http://www.ncbi.nlm.nih.gov/pubmed/11179241
http://www.ncbi.nlm.nih.gov/pubmed/19362553
http://www.ncbi.nlm.nih.gov/pubmed/19362553
http://www.ncbi.nlm.nih.gov/pubmed/19362553
http://www.ncbi.nlm.nih.gov/pubmed/23511460
http://www.ncbi.nlm.nih.gov/pubmed/23511460
http://www.ncbi.nlm.nih.gov/pubmed/23511460


Central

Absah et al. (2015)
Email: 

JSM Gastroenterol Hepatol 3(2): 1044 (2015) 4/4

11. Celiloğlu C, Karabiber H, Selimoğlu MA. Atypical presentations of 
celiac disease. Turk J Pediatr. 2011; 53: 241-249.

12. Corazza GR, Gasbarrini G. Coeliac disease in adults. Baillieres Clin 
Gastroenterol. 1995; 9: 329-350.

13. Ravikumara M, Tuthill DP, Jenkins HR. The changing clinical 
presentation of coeliac disease. Arch Dis Child. 2006; 91: 969-971.

14. Hill ID, Dirks MH, Liptak GS, Colletti RB, Fasano A, Guandalini S, et al. 
Guideline for the diagnosis and treatment of celiac disease in children: 
recommendations of the North American Society for Pediatric 
Gastroenterology, Hepatology and Nutrition. J Pediatr Gastroenterol 
Nutr. 2005; 40: 1-19.

15. Husby S, Koletzko S, Korponay-Szabo IR, Mearin ML, Phillips A, Shamir 
R, et al. European Society for Pediatric Gastroenterology, Hepatology, 
and Nutrition guidelines for the diagnosis of coeliac disease. J Pediatr 
Gastroenterol Nutr. 2012; 54: 136-160.

16. Murray JA, Watson T, Clearman B, Mitros F. Effect of a gluten-free diet 
on gastrointestinal symptoms in celiac disease. Am J Clin Nutr. 2004; 
79: 669-673.

17. Bardella MT, Velio P, Cesana BM, Prampolini L, Casella G, Di Bella C, 
et al. Coeliac disease: a histological follow-up study. Histopathology. 
2007; 50: 465-471.

18. Ghazzawi Y, Rubio-Tapia A, Murray JA, Absah I. Mucosal healing in 
children with treated celiac disease. J Pediatr Gastroenterol Nutr. 
2014; 59: 229-231.

19. Lebwohl B, Granath F, Ekbom A, Smedby KE, Murray JA, Neugut AI, 
et al. Mucosal healing and risk for lymphoproliferative malignancy 
in celiac disease: a population-based cohort study. Ann Intern Med. 
2013; 159: 169-175.

20. Lammi A, Arikoski P, Simell S, Kinnunen T, Simell V, Paavanen-Huhtala 
S, et al. Antibodies to deamidated gliadin Peptide in diagnosis of celiac 
disease in children. J Pediatr Gastroenterol Nutr. 2015; 60: 626-631.

21. Weir DC, Glickman JN, Roiff T, Valim C, Leichtner AM. Variability 
of histopathological changes in childhood celiac disease. Am J 
Gastroenterol. 2010; 105: 207-212.

22. Bonamico M, Thanasi E, Mariani P, Nenna R, Luparia RP, Barbera C, 
et al. Duodenal bulb biopsies in celiac disease: a multicenter study. J 
Pediatr Gastroenterol Nutr. 2008; 47: 618-622.

23. Rubio-Tapia A, Hill ID, Kelly CP, Calderwood AH, Murray JA, American 
College of Gastroenterology. ACG clinical guidelines: diagnosis and 
management of celiac disease. Am J Gastroenterol. 2013; 108: 656-
676.

24. Counsell CE, Taha A, Ruddell WS. Coeliac disease and autoimmune 
thyroid disease. Gut. 1994; 35: 844-846.

25. van der Pals M, Ivarsson A, Norström F, Högberg L, Svensson J, 
Carlsson A. Prevalence of thyroid autoimmunity in children with 
celiac disease compared to healthy 12-year olds. Autoimmune Dis. 
2014; 2014: 417356.

26. Vajro P, Paolella G, Maggiore G, Giordano G. Pediatric celiac disease, 
cryptogenic hypertransaminasemia, and autoimmune hepatitis. J 
Pediatr Gastroenterol Nutr. 2013; 56: 663-670.

27. Rubio-Tapia A, Murray JA. The liver in celiac disease. Hepatology. 
2007; 46: 1650-1658.

28. Wierdsma NJ, van Bokhorst-de van der Schueren MA, Berkenpas M, 

Mulder CJ, van Bodegraven AA. Vitamin and mineral deficiencies are 
highly prevalent in newly diagnosed celiac disease patients. Nutrients. 
2013; 5: 3975-3992.

29. Imam MH, Ghazzawi Y, Murray JA, Absah I. Is it necessary to assess 
for fat-soluble vitamin deficiencies in pediatric patients with newly 
diagnosed celiac disease? J Pediatr Gastroenterol Nutr. 2014; 59: 225-
228.

30. Park SD, Markowitz J, Pettei M, Weinstein T, Sison CP, Swiss SR, et 
al. Failure to respond to hepatitis B vaccine in children with celiac 
disease. J Pediatr Gastroenterol Nutr. 2007; 44: 431-435.

31. van Heel DA, West J. Recent advances in coeliac disease. Gut. 2006; 
55: 1037-1046.

32. Vitaliti G, Praticò AD, Cimino C, Di Dio G, Lionetti E, La Rosa M, et al. 
Hepatitis B vaccine in celiac disease: yesterday, today and tomorrow. 
World J Gastroenterol. 2013; 19: 838-845.

33. Kavak US, Yüce A, Koçak N, Demir H, Saltik IN, Gürakan F, et al. Bone 
mineral density in children with untreated and treated celiac disease. 
J Pediatr Gastroenterol Nutr. 2003; 37: 434-436.

34. Mora S, Weber G, Barera G, Bellini A, Pasolini D, Prinster C, et al. Effect 
of gluten-free diet on bone mineral content in growing patients with 
celiac disease. Am J Clin Nutr. 1993; 57: 224-228.

35. Corazza GR, Di Sario A, Cecchetti L, Tarozzi C, Corrao G, Bernardi 
M, et al. Bone mass and metabolism in patients with celiac disease. 
Gastroenterology. 1995; 109: 122-128.

36. Mora S, Barera G, Beccio S, Menni L, Proverbio MC, Bianchi C, et al. 
A prospective, longitudinal study of the long-term effect of treatment 
on bone density in children with celiac disease. J Pediatr. 2001; 139: 
516-521.

37. Rubio-Tapia A, Van Dyke CT, Lahr BD, Zinsmeister AR, El-Youssef 
M, Moore SB, et al. Predictors of family risk for celiac disease: a 
population-based study. Clin Gastroenterol Hepatol. 2008; 6: 983-987.

38. Kinos S, Kurppa K, Ukkola A, Collin P, Lähdeaho ML, Huhtala H, et al. 
Burden of illness in screen-detected children with celiac disease and 
their families. J Pediatr Gastroenterol Nutr. 2012; 55: 412-416.

39. Green PH, Jabri B. Celiac disease. Annu Rev Med. 2006; 57: 207-221.

40. Lionetti E, Castellaneta S, Francavilla R, Pulvirenti A, Tonutti E, Amarri 
S, et al. Introduction of gluten, HLA status, and the risk of celiac disease 
in children. N Engl J Med. 2014; 371: 1295-1303.

41. Castillo NE, Theethira TG, Leffler DA. The present and the future in the 
diagnosis and management of celiac disease. Gastroenterol Rep (Oxf). 
2015; 3: 3-11.

42. Spaenij-Dekking L, Kooy-Winkelaar Y, van Veelen P, Drijfhout JW, 
Jonker H, van Soest L, et al. Natural variation in toxicity of wheat: 
potential for selection of nontoxic varieties for celiac disease patients. 
Gastroenterology. 2005; 129: 797-806.

43. Siegel M, Garber ME, Spencer AG, Botwick W, Kumar P, Williams RN, et 
al. Safety, tolerability, and activity of ALV003: results from two phase 
1 single, escalating-dose clinical trials. Dig Dis Sci. 2012; 57: 440-450.

44. Gopalakrishnan S, Tripathi A, Tamiz AP, Alkan SS, Pandey NB. 
Larazotide acetate promotes tight junction assembly in epithelial 
cells. Peptides. 2012; 35: 95-101.

45. Kelly CP, Green PH, Murray JA, Dimarino A, Colatrella A, Leffler DA, 
et al. Larazotide acetate in patients with coeliac disease undergoing 
a gluten challenge: a randomised placebo-controlled study. Aliment 
Pharmacol Ther. 2013; 37: 252-262.

Rishi A, Absah I (2015) New Approaches to the Diagnosis and Management of Celiac Disease in Children. JSM Gastroenterol Hepatol 3(2): 1044.

Cite this article

http://www.ncbi.nlm.nih.gov/pubmed/21980803
http://www.ncbi.nlm.nih.gov/pubmed/21980803
http://www.ncbi.nlm.nih.gov/pubmed/7549030
http://www.ncbi.nlm.nih.gov/pubmed/7549030
http://www.ncbi.nlm.nih.gov/pubmed/16887861
http://www.ncbi.nlm.nih.gov/pubmed/16887861
http://www.ncbi.nlm.nih.gov/pubmed/15625418
http://www.ncbi.nlm.nih.gov/pubmed/15625418
http://www.ncbi.nlm.nih.gov/pubmed/15625418
http://www.ncbi.nlm.nih.gov/pubmed/15625418
http://www.ncbi.nlm.nih.gov/pubmed/15625418
http://www.ncbi.nlm.nih.gov/pubmed/22197856
http://www.ncbi.nlm.nih.gov/pubmed/22197856
http://www.ncbi.nlm.nih.gov/pubmed/22197856
http://www.ncbi.nlm.nih.gov/pubmed/22197856
http://www.ncbi.nlm.nih.gov/pubmed/15051613
http://www.ncbi.nlm.nih.gov/pubmed/15051613
http://www.ncbi.nlm.nih.gov/pubmed/15051613
http://www.ncbi.nlm.nih.gov/pubmed/17448022
http://www.ncbi.nlm.nih.gov/pubmed/17448022
http://www.ncbi.nlm.nih.gov/pubmed/17448022
http://www.ncbi.nlm.nih.gov/pubmed/24691402
http://www.ncbi.nlm.nih.gov/pubmed/24691402
http://www.ncbi.nlm.nih.gov/pubmed/24691402
http://www.ncbi.nlm.nih.gov/pubmed/23922062
http://www.ncbi.nlm.nih.gov/pubmed/23922062
http://www.ncbi.nlm.nih.gov/pubmed/23922062
http://www.ncbi.nlm.nih.gov/pubmed/23922062
http://www.ncbi.nlm.nih.gov/pubmed/25522308
http://www.ncbi.nlm.nih.gov/pubmed/25522308
http://www.ncbi.nlm.nih.gov/pubmed/25522308
http://www.ncbi.nlm.nih.gov/pubmed/19809405
http://www.ncbi.nlm.nih.gov/pubmed/19809405
http://www.ncbi.nlm.nih.gov/pubmed/19809405
http://www.ncbi.nlm.nih.gov/pubmed/18979585
http://www.ncbi.nlm.nih.gov/pubmed/18979585
http://www.ncbi.nlm.nih.gov/pubmed/18979585
http://www.ncbi.nlm.nih.gov/pubmed/23609613
http://www.ncbi.nlm.nih.gov/pubmed/23609613
http://www.ncbi.nlm.nih.gov/pubmed/23609613
http://www.ncbi.nlm.nih.gov/pubmed/23609613
http://www.ncbi.nlm.nih.gov/pubmed/8020817
http://www.ncbi.nlm.nih.gov/pubmed/8020817
http://www.ncbi.nlm.nih.gov/pubmed/24592326
http://www.ncbi.nlm.nih.gov/pubmed/24592326
http://www.ncbi.nlm.nih.gov/pubmed/24592326
http://www.ncbi.nlm.nih.gov/pubmed/24592326
http://www.ncbi.nlm.nih.gov/pubmed/23434875
http://www.ncbi.nlm.nih.gov/pubmed/23434875
http://www.ncbi.nlm.nih.gov/pubmed/23434875
http://www.ncbi.nlm.nih.gov/pubmed/17969053
http://www.ncbi.nlm.nih.gov/pubmed/17969053
http://www.ncbi.nlm.nih.gov/pubmed/24084055
http://www.ncbi.nlm.nih.gov/pubmed/24084055
http://www.ncbi.nlm.nih.gov/pubmed/24084055
http://www.ncbi.nlm.nih.gov/pubmed/24084055
http://www.ncbi.nlm.nih.gov/pubmed/24625968
http://www.ncbi.nlm.nih.gov/pubmed/24625968
http://www.ncbi.nlm.nih.gov/pubmed/24625968
http://www.ncbi.nlm.nih.gov/pubmed/24625968
http://www.ncbi.nlm.nih.gov/pubmed/17414139
http://www.ncbi.nlm.nih.gov/pubmed/17414139
http://www.ncbi.nlm.nih.gov/pubmed/17414139
http://www.ncbi.nlm.nih.gov/pubmed/16766754
http://www.ncbi.nlm.nih.gov/pubmed/16766754
http://www.ncbi.nlm.nih.gov/pubmed/23430309
http://www.ncbi.nlm.nih.gov/pubmed/23430309
http://www.ncbi.nlm.nih.gov/pubmed/23430309
http://www.ncbi.nlm.nih.gov/pubmed/14508213
http://www.ncbi.nlm.nih.gov/pubmed/14508213
http://www.ncbi.nlm.nih.gov/pubmed/14508213
http://www.ncbi.nlm.nih.gov/pubmed/8424392
http://www.ncbi.nlm.nih.gov/pubmed/8424392
http://www.ncbi.nlm.nih.gov/pubmed/8424392
http://www.ncbi.nlm.nih.gov/pubmed/7797010
http://www.ncbi.nlm.nih.gov/pubmed/7797010
http://www.ncbi.nlm.nih.gov/pubmed/7797010
http://www.ncbi.nlm.nih.gov/pubmed/11598597
http://www.ncbi.nlm.nih.gov/pubmed/11598597
http://www.ncbi.nlm.nih.gov/pubmed/11598597
http://www.ncbi.nlm.nih.gov/pubmed/11598597
http://www.ncbi.nlm.nih.gov/pubmed/18585974
http://www.ncbi.nlm.nih.gov/pubmed/18585974
http://www.ncbi.nlm.nih.gov/pubmed/18585974
http://www.ncbi.nlm.nih.gov/pubmed/22614110
http://www.ncbi.nlm.nih.gov/pubmed/22614110
http://www.ncbi.nlm.nih.gov/pubmed/22614110
http://www.ncbi.nlm.nih.gov/pubmed/16409146
http://www.ncbi.nlm.nih.gov/pubmed/25271602
http://www.ncbi.nlm.nih.gov/pubmed/25271602
http://www.ncbi.nlm.nih.gov/pubmed/25271602
http://www.ncbi.nlm.nih.gov/pubmed/25326000
http://www.ncbi.nlm.nih.gov/pubmed/25326000
http://www.ncbi.nlm.nih.gov/pubmed/25326000
http://www.ncbi.nlm.nih.gov/pubmed/16143119
http://www.ncbi.nlm.nih.gov/pubmed/16143119
http://www.ncbi.nlm.nih.gov/pubmed/16143119
http://www.ncbi.nlm.nih.gov/pubmed/16143119
http://www.ncbi.nlm.nih.gov/pubmed/21948339
http://www.ncbi.nlm.nih.gov/pubmed/21948339
http://www.ncbi.nlm.nih.gov/pubmed/21948339
http://www.ncbi.nlm.nih.gov/pubmed/22401910
http://www.ncbi.nlm.nih.gov/pubmed/22401910
http://www.ncbi.nlm.nih.gov/pubmed/22401910
http://www.ncbi.nlm.nih.gov/pubmed/23163616
http://www.ncbi.nlm.nih.gov/pubmed/23163616
http://www.ncbi.nlm.nih.gov/pubmed/23163616
http://www.ncbi.nlm.nih.gov/pubmed/23163616

	New Approaches to the Diagnosis and Management of Celiac Disease in Children
	Abstract
	Abbreviations
	Introduction
	Clinical Presentation 
	Diagnostic Criteria
	Recommended screening in pediatric patients with newly diagnosed Celiac Disease
	Screening of family members of patients with Celiac Disease
	Novel Therapeutic Strategies


