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Introduction

Celiac disease (CeD) is a complex autoimmune disorder triggered by gluten in-
gestion, presenting a diverse clinical spectrum that often leads to diagnostic chal-
lenges and delays [1]. The varied manifestations, ranging from classic gastroin-
testinal symptoms to subtle extra-intestinal signs, necessitate a high index of sus-
picion for timely identification [1]. Overlapping symptomatology with other gas-
trointestinal conditions, such as irritable bowel syndrome and inflammatory bowel
disease, further complicates the diagnostic pathway [2].

It is crucial to recognize that a significant proportion of individuals with celiac dis-
ease may exhibit atypical or silent presentations, underscoring the importance of
considering CeD in patients with unexplained iron deficiency anemia or persis-
tently elevated liver enzymes [2]. Extra-intestinal manifestations can often precede
overt gastrointestinal symptoms, making them significant confounding factors in
diagnosis [3]. These can include unexplained infertility, recurrent miscarriages,
dermatological conditions like dermatitis herpetiformis, and neurological disorders
such as ataxia and peripheral neuropathy [3].

The interpretation of serological tests, while central to screening, requires careful
consideration of the patient’s current gluten intake, as testing is only reliable in in-
dividuals consuming gluten [4]. In patients who have already adopted a gluten-free
diet, false-negative serology is a potential outcome, necessitating alternative diag-
nostic approaches such as a gluten challenge under medical supervision [4]. Fur-
thermore, IgA deficiency can affect the sensitivity of IgA-based assays, prompting
the use of IgG-based tests for anti-tissue transglutaminase (tTG) and endomysial
antibodies (EMA) [4].

Endoscopic biopsy of the duodenal mucosa remains the gold standard for con-
firming celiac disease, with key histopathological features including villous atro-
phy, crypt hyperplasia, and increased intraepithelial lymphocytes [5]. However,
the diagnostic accuracy can be influenced by the adequacy and location of biopsy
sampling, with challenges in obtaining sufficient material and recognizing patchy
villous atrophy [5]. Capsule endoscopy is also being explored for diagnosing celiac
disease in cases where standard endoscopy yields inconclusive results [5].

Non-celiac gluten sensitivity (NCGS) presents a distinct diagnostic challenge, of-
ten leading to confusion with celiac disease and irritable bowel syndrome [6]. The
diagnostic criteria for NCGS are based on symptom improvement with gluten with-
drawal and recurrence upon reintroduction, in the absence of celiac disease or
wheat allergy, but the lack of specific biomarkers and potential placebo effects
complicate definitive diagnosis [6].

The genetic predisposition to celiac disease, particularly the strong association
with HLA-DQ2 and HLA-DQS8 alleles, plays a pivotal role in diagnosis and risk as-
sessment [7]. Genetic testing is primarily useful in excluding the diagnosis, as
developing CeD without these alleles is extremely rare [7]. While not diagnostic

on its own, HLA typing can be a valuable adjunct in complex cases or when sero-
logical and histological findings are equivocal, guiding further investigations [7].

The cornerstone of celiac disease management is a strict lifelong gluten-free diet,
but achieving and maintaining adherence presents significant challenges [8]. Po-
tential gluten contamination in processed foods and the psychosocial burden of
the diet can impact patient well-being and diagnostic adherence [8]. Educating
patients and healthcare providers on hidden gluten sources and balanced dietary
strategies is essential for long-term health [8].

Pediatric celiac disease often exhibits a broad range of symptoms, from overt mal-
absorption to subtle growth abnormalities and iron deficiency anemia, complicat-
ing its diagnosis in children [9]. Updated European guidelines have streamlined di-
agnosis in pediatric populations by allowing for a biopsy-less approach in specific
scenarios with high serological titers, although biopsy remains crucial for atypical
presentations [9].

Advances in understanding the pathogenesis of celiac disease, including the roles
of the gut microbiome and immune dysregulation, are opening new avenues for
diagnostic and therapeutic interventions [10]. The complex interplay between ge-
netic predisposition, environmental factors like gluten exposure and gut micro-
biota, and immune responses contributes to the characteristic small intestinal dam-
age [10].

In conclusion, the diagnosis of celiac disease is multifaceted, requiring a compre-
hensive approach that integrates clinical presentation, serological testing, genetic
assessment, and histological examination, while also considering conditions like
non-celiac gluten sensitivity and the unique challenges in pediatric populations [1,
2,3,4,5,6,7,8,9,10].

Description

Celiac disease (CeD) presents a complex clinical landscape, often mimicking other
gastrointestinal disorders, which contributes to diagnostic delays. While classical
symptoms like diarrhea, weight loss, and abdominal pain are recognized, a sig-
nificant proportion of patients experience atypical or silent presentations. Rec-
ognizing these varied manifestations, including extra-intestinal symptoms such
as anemia, osteoporosis, and neurological issues, is crucial for timely diagnosis.
Diagnostic challenges stem from the variability in symptom presentation and the
need for specific serological markers and endoscopic biopsy for confirmation. Ad-
vances in understanding the genetic predisposition (HLA-DQ2/DQ8) and the im-
mune response to gluten have improved diagnostic approaches, but a high index
of suspicion remains paramount [1].

The diagnostic journey for celiac disease is often protracted due to overlapping
symptoms with irritable bowel syndrome and inflammatory bowel disease. This
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review highlights how subtle or absent gastrointestinal signs can lead to misdiag-
nosis or delayed identification, emphasizing the importance of considering CeD
in patients with unexplained iron deficiency anemia or persistently elevated liver
enzymes. The role of anti-tissue transglutaminase (tTG) IgA antibodies and en-
domysial antibodies (EMA) is central to serological screening, but false-negative
and false-positive results can occur, necessitating duodenal biopsy with villous
atrophy assessment for definitive diagnosis. The challenge lies in educating pri-
mary care physicians and gastroenterologists about the broad spectrum of CeD
presentations [2].

Extra-intestinal manifestations are a significant confounding factor in celiac dis-
ease diagnosis, often presenting before overt gastrointestinal symptoms. This pa-
per underscores the need to investigate celiac disease in patients with unexplained
infertility, recurrent miscarriages, dermatological conditions like dermatitis herpeti-
formis, and neurological disorders such as ataxia and peripheral neuropathy. The
diagnostic pathway requires careful integration of serological testing, genetic pre-
disposition assessment, and histological examination of the small intestine. How-
ever, the decision to biopsy can be complex, particularly in the absence of clear
symptoms or when serological markers are borderline [3].

The interpretation of serological tests in the diagnosis of celiac disease requires
careful consideration of the patient’s gluten intake. This article emphasizes that
while anti-tTG IgA is highly sensitive and specific, testing is only reliable in in-
dividuals consuming gluten. The challenge arises in patients who have already
adopted a gluten-free diet, potentially leading to false-negative serology. In such
cases, a gluten challenge under medical supervision or consideration of other diag-
nostic markers becomes necessary. Furthermore, IgA deficiency can also impact
the sensitivity of IgA-based assays, prompting the use of IgG-based tTG and EMA
tests [4].

Endoscopic biopsy remains the gold standard for confirming celiac disease, de-
spite advances in serological testing. This paper discusses the histopathological
features of the duodenal mucosa, including villous atrophy, crypt hyperplasia, and
increased intraepithelial lymphocytes, which are diagnostic hallmarks. However,
the diagnostic accuracy can be influenced by the adequacy and location of biopsy
sampling. The challenges include ensuring sufficient biopsy material from the sec-
ond part of the duodenum and recognizing patchy villous atrophy. The role of cap-
sule endoscopy in diagnosing celiac disease is also explored, particularly in cases
of suspected but unconfirmed disease after standard endoscopy [5].

Non-celiac gluten sensitivity (NCGS) poses a significant diagnostic challenge, of-
ten leading to confusion with celiac disease and irritable bowel syndrome. This re-
view highlights the diagnostic criteria for NCGS, which rely on the improvement of
symptoms upon gluten withdrawal and their recurrence upon gluten reintroduction,
in the absence of celiac disease or wheat allergy. The lack of specific biomark-
ers for NCGS and the potential for placebo effects complicate definitive diagnosis.
Distinguishing NCGS from other gluten-related disorders is critical to avoid unnec-
essary dietary restrictions and potential nutritional deficiencies [6].

The genetic basis of celiac disease, particularly the strong association with HLA-
DQ2 and HLA-DQ8 alleles, plays a crucial role in diagnosis and risk assessment.
This article explores how genetic testing can be utilized, primarily in excluding the
diagnosis of celiac disease in individuals who are negative for these alleles, as it
is extremely rare to develop CeD without them. While not diagnostic on its own,
HLA typing can be a useful adjunct in complex cases or when serological and his-
tological findings are equivocal, helping to guide further investigation and reduce
unnecessary endoscopies [7].

The management of celiac disease hinges on a strict lifelong gluten-free diet, but
the challenge lies in achieving and maintaining this adherence. This paper dis-
cusses the impact of potential gluten contamination in processed foods and the
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social and psychological burden of the diet, which can affect diagnostic adher-
ence and overall patient well-being. Educating patients and healthcare providers
about hidden sources of gluten and strategies for a balanced gluten-free diet is
essential. The long-term clinical presentation often involves a resolution of malab-
sorption symptoms, but the risk of refractory celiac disease and complications like
enteropathy-associated T-cell lymphoma necessitates ongoing surveillance [8].

Pediatric celiac disease often presents with a wide range of symptoms, from overt
malabsorption to subtle growth abnormalities and iron deficiency anemia, compli-
cating its diagnosis in children. This article reviews the diagnostic approaches
in pediatric populations, emphasizing the importance of considering CeD in any
child with chronic diarrhea, failure to thrive, or unexplained anemia. The up-
dated European Society for Paediatric Gastroenterology, Hepatology and Nutrition
(ESPGHAN) guidelines have streamlined diagnosis by allowing for a biopsy-less
approach in specific scenarios with high tTG IgA titers and positive EMA, though
biopsy remains crucial in atypical presentations or ambiguous serology [9].

The evolving understanding of celiac disease pathogenesis, particularly the role
of the gut microbiome and immune dysregulation, is opening new avenues for
diagnosis and potential therapeutic interventions. This review examines the com-
plex interplay between genetic predisposition, environmental factors like gluten
exposure and gut microbiota, and immune responses that lead to the character-
istic small intestinal damage. While current diagnostics rely on established sero-
logical and histological markers, ongoing research into novel biomarkers and im-
munomodulatory strategies may offer future solutions to the diagnostic and man-
agement challenges of celiac disease [10].

Conclusion

Celiac disease (CeD) presents a diagnostic challenge due to its varied and of-
ten overlapping symptoms, including atypical and extra-intestinal manifestations.
Timely diagnosis requires a high index of suspicion and consideration of CeD in
patients with unexplained symptoms like iron deficiency anemia. Serological test-
ing, particularly anti-tTG IgA, is crucial but relies on gluten consumption and can
be affected by IgA deficiency. Endoscopic biopsy remains the gold standard for
confirmation, though sampling adequacy is a concern. Non-celiac gluten sensi-
tivity (NCGS) requires differentiation due to the lack of specific biomarkers. Ge-
netic testing for HLA-DQ2/DQS8 is useful for exclusion. Management focuses on a
strict gluten-free diet, which presents adherence challenges. Pediatric CeD diag-
nosis follows similar principles but with specific guidelines. Ongoing research into
pathogenesis may offer future diagnostic and therapeutic advances.
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