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Abstract

:

(1) Background: Currently available guidelines require upper gastrointestinal (GI) endoscopy with biopsy sampling for adult celiac disease (CD) diagnosis. Based on the pediatric experience, there has been a growing interest if serology-based diagnosis would be possible for adult CD also. Our aim was to analyze the associated upper GI tract lesions in newly diagnosed CD patients, to see if significant associated pathology is detected during index endoscopy, which might impact patient management not related to CD. (2) Methods: We performed a retrospective analysis of newly diagnosed CD cases diagnosed over a period of 7 years (2014–2020). Demographic, clinical, laboratory, endoscopy and histopathology data were collected from the patients’ charts. Diagnosis was set according to ACG Guideline 2013. (3) Results: Altogether 79 patients were recruited for this study purpose, 75.9% female, median age 39 years. All patients had positive CD-specific serology and atrophic mucosal injury in duodenal biopsy samples. Besides villous atrophy, associated endoscopic findings were detected in 42/79 (53.16%) of patients. Most of the gastric lesions were minor endoscopic findings—small sliding hiatal hernias, non-specific chronic gastritis, but we also found two cases of peptic ulcers, one case of metaplastic gastritis, six cases of atrophic gastritis and one subepithelial lesion. Only one patient had changes in the duodenum except CD-related findings—an inflammatory polyp in the duodenal bulb. No malignancies were found. (4) Conclusions: In our cohort, there was a significant number of newly diagnosed CD patients who had associated lesions during the index upper GI endoscopy, but most of them were minor endoscopic findings.
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1. Introduction


Celiac disease (CD) is a lifelong, chronic autoimmune digestive disorder characterized by gluten intolerance in genetically susceptible individuals. In CD patients, gluten ingestion triggers an immune-mediated injury of the small bowel mucosa, which has a wide spectrum of clinical consequences, from intermittent irritable bowel-like symptoms to overt malabsorption and various extraintestinal features such a hematologic, rheumatologic, cutaneous, cardiovascular or neurologic manifestations [1,2,3,4,5,6,7,8]. These protean manifestations make clinical recognition of CD challenging and contribute to low diagnostic rates and significant diagnostic delay. Diagnosis relies on detection of CD-related autoantibodies and evidence of atrophic mucosal injury on endoscopic biopsy samples from the duodenum [9].



Due to the invasive nature of the endoscopic procedure, patients’ reluctance to undergo scoping and biopsy sampling, also several pitfalls related to histology, a growing interest has emerged in the last decades towards a non-biopsy diagnosis for CD. This has been already validated in pediatric CD and implemented since 2012 ESPHGAN guidelines, which allowed for a diagnosis of CD to be set without biopsies in European symptomatic children who fulfilled a triple diagnostic criteria: tissue transglutaminase antibodies over 10 times the upper limit of normal (ULN), positive antiendomysial antibodies (EMA) and positive HLA-DQ2/DQ8 haplotype [10]. This allowed for a significant reduction in the number of endoscopies needed to diagnose pediatric CD [11]. Moreover, the updated 2020 ESPHGAN guideline set even lighter rules for a non-bioptic strategy for CD diagnosis, not requiring HLA testing and presence of symptoms in children with IgA transglutaminase 2 (TG-2) antibodies with values 10 times the ULN and positive EMA in a second serum sample [12].



With the growing experience from pediatric CD, the scientific community has questioned the usefulness of endoscopy for CD diagnosis and pursued the idea if a serology-based diagnosis would also be possible for adult CD. Several papers approaching this diagnostic strategy have been reported in the last decade, but currently available guidelines still require histopathology evidence for CD diagnosis in adults [9], except the 2018 Finnish guidelines that allow a non-biopsy diagnostic approach [13]. An attempt to align adult to pediatric practice has been enforced in the 2019 AGA Clinical Practice Update, which stated that high levels of TG2 are accurate for diagnosing active CD and esophagogastroduodenoscopy may be performed for the purpose of differential diagnosis [14].



Although the pediatric experience has fueled adult CD researchers and clinicians to back-up the non-bioptic strategy, some have proposed more caution as there could be misdiagnosis with such rules, especially in primary care, and others are against omission of endoscopy and duodenal biopsies in adult CD as a baseline histology is needed for a comparison to follow-up biopsy in non-responders [15,16,17,18]. Additionally, while there is good correlation between serology and mucosal injury at diagnosis, CD-related antibodies do not accurately detect persistent villous atrophy in gluten-free diet treated CD patients [19].



Not least, upper gastrointestinal (GI) endoscopy in adults with suspected CD can also detect other pathologies, in the esophagus, stomach or even duodenum, which would otherwise be missed if patients would not be scoped for the indication to perform duodenal biopsies.



Our aim was to analyze the associated upper GI tract lesions in newly diagnosed CD patients, to see if significant pathology is detected and a management change is expected from the endoscopic procedure itself. This could build-up the arguments list to keep the endoscopy as a mandatory diagnostic tool for diagnosing CD.




2. Methods


We performed a retrospective analysis of newly diagnosed CD cases diagnosed over a period of 7 years (2014–2020). Demographic data, medical history, CD-specific serology, endoscopy and histopathology data were collected from the patients’ charts, at the time of diagnosis. CD diagnosis was set according to ACG Guideline 2013 [20].



All patients were tested for CD specific serology—IgA tissue transglutaminase (tTG) along with total serum IgA (if IgA-deficient then IgG tTG), and underwent upper GI endoscopy with multiple duodenal biopsies (1–2 from the duodenal bulb and 4 from the distal duodenum). Endoscopy was performed by two examiners and histology samples were assessed by one experienced pathologist and reported according to the Marsh–Oberhuber classification [21]. Associated lesions were extracted from the endoscopy report and grouped as esophageal, gastric and duodenal. Analysis of change in management according to endoscopy findings was carried out and included prescriptions, indications for further tests or follow-up.



Ethical approval was granted by the Local Ethics Committee. Statistical analysis was descriptive and carried out using Microsoft Excel version 16.35.




3. Results


Altogether 79 patients were recruited for this study purpose, 75.9% (60/79) female, median age 39 ± 11 years (range 19–83 years). Regarding the clinical presentation, most of our patients (57%) had typical presentation, while atypical forms represented 19% and screen-detected 13.9% of cases. Almost one-third (31.6%) of newly diagnosed CD had anemia. In total, 13 out of 79 patients (16.5%) had an associated autoimmune disease (type 1 diabetes mellitus—3.8%, autoimmune thyroid disease—8.9%, Sjogren syndrome—3.8%). Another 5.1% had dermatitis herpetiformis.



All patients had positive CD-specific serology, 96.2% IgA tTG positive while the remaining 3.8% were IgA deficient and IgG tTG positive. A total of 29 out of 79 patients included had tTG values over 10 times ULN. Histopathological assessment of duodenal biopsy samples revealed atrophic mucosal injury (Marsh 3) in all patients.



Besides villous atrophy, associated endoscopic findings (at least one) were detected in 42/79 (53.16%) of patients, as follows: esophageal (peptic esophagitis, esophageal candidiasis, esophageal heterotopic gastric mucosa, short segment Barrett’s esophagus)—10 cases; gastric (hiatal hernia, gastritis, gastric ulcer, subepithelial lesion)—36 cases; duodenal (diminutive sessile polyp)—1 case; Figure 1. Five patients had combined endoscopic findings. Most of the gastric lesions were minor endoscopic findings—small sliding hiatal hernias, non-specific chronic gastritis, but we also found two cases of peptic ulcers, one case of metaplastic gastritis, six cases of atrophic gastritis and one subepithelial lesion. Only one patient had changes in the duodenum except CD-related findings—an inflammatory polyp in the duodenal bulb. No malignancies were found.



Considering the associated lesions detected at endoscopy, if omitting the indication for duodenal biopsy sampling, the examination would have yielded a change in management (prescriptions, further testing, follow-up indications) in 28 out of the 79 patients (35.44%).




4. Discussions


At present, diagnosing adult CD is based on clinical, serological and histopathological criteria, the latter requiring upper GI endoscopy for duodenal mucosal sampling. In contrast, a diagnosis of pediatric CD can be set by omitting endoscopic biopsies and histopathological assessment of duodenal mucosa, if certain serological criteria are met. This has been enforced in pediatric guidelines since 2012 [10] and successfully used in clinical practice [22], although there is a barrier due to low availability of EMA and genotyping in limited resource settings [23,24]. Of note, a specific non-biopsy protocol for diagnosing adult CD was recommended as interim guidance by the British Society of Gastroenterology in 2020, in the setting of COVID-19 pandemic [25]. However, a follow-up analysis after this interim guidance revealed that only 23% of patients fulfilled the criteria for a no-biopsy pathway [26]. In our study cohort, if considering tTG over 10 times the ULN as criteria for a non-biopsy strategy, 36.7% of patients would have been diagnosed based on serology only. However, we cannot consider this a full extrapolation of pediatric guidelines as we did not have EMA tested in a second serum sample in our study cohort.



Beyond the recommendation generated by the COVID-19 pandemic, the interest for a biopsy avoiding strategy in diagnosing adult CD has rapidly grown in the last decade, both among patients and the part of the scientific community, building on the successful experience from pediatric CD. In light of the current guideline recommendations for adult CD, it is well recognized that some of the patients are reluctant to undergo endoscopy and biopsy sampling for confirming a CD diagnosis and rely their diagnosis based on serology only. Additionally, histology in CD has been in the spotlight in recent literature with several issues from quality, orientation and readability of biopsy samples to high inter-observer variability and heterogeneity in reporting of abnormal findings [27,28,29,30,31].



On the other hand, other authors have supported the need for an initial endoscopy with histological evaluation of mucosa, in order to get a baseline assessment of the small bowel injury, which would be useful in for follow-up of patients. Not least, others also report on the low-titers of antibodies in ultra-short and mild-enteropathy CD, which would be missed by a serology-based diagnostic strategy [32]. Although bulb biopsies have been associated with several pitfalls [33,34], their importance has been reinforced by several studies [35,36,37].



Therefore, usefulness of endoscopy has been questioned in the last years, with the growing data in the literature supporting a non-biopsy diagnostic approach in adults also—Table 1 [38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57]. There are several limitations of these studies—the design and study population are heterogenous and most of them are retrospective in nature. Additionally, diagnostic accuracy of serology is known to be dependent on pre-test probability, meaning risk of having CD in different populations tested. A strength of the available research is that different TG2 assays have been reported in diagnosing CD without biopsies.



In our study, we found a low prevalence of major endoscopic findings in newly diagnosed CD patients. However, some of the findings were clinically relevant, as their detection involved a change in management in about one-third of patients—whether establishing the need for endoscopic follow-up (e.g., metaplastic, atrophic gastritis, gastric ulcers), high dose proton pump inhibitors (e.g., ulcers), testing and eradication therapy for Helicobacter pylori infection, or further investigations (e.g., subepithelial lesions). Concurring results have been reported by Pacheco et al., who analyzed the frequency of interventions based on esophageal and gastric biopsies in patients undergoing endoscopy for elevated tTG: 7% of patients had therapy or referral related to esophageal pathology and 10% to gastric pathology [58]. A biopsy avoidance strategy for diagnosing CD would miss the clinical decisions driven by endoscopy findings, in a patient in whom upper endoscopy would otherwise not be performed, if not for the suspicion of CD. On the other hand, significant pathology on index endoscopy is more probable to be detected along with increasing age [59], and questions arise about the current difference regarding CD diagnosis in a teenager (in whom pediatric non-biopsy rules may apply) and a young adult (in whom currently available guidelines require small bowel biopsy). In this respect, an age threshold for serology-based diagnosis in adults might be considered.



Additionally, a significant proportion of our study patients had anemia at presentation, which is a well-known indication for endoscopic examination of the digestive tract [60]. Persisting anemia despite a strict gluten-free diet should raise suspicion of possible synchronous lesions in the GI tract [61].



Besides the possibility of detecting concurrent non-celiac lesions on index endoscopy, another important stake of not dropping endoscopy and biopsy-sampling in the diagnostic algorithm of adult CD, is the possibility of lymphoma occurrence, as opposed to pediatric CD. Refractory CD and the lymphoma risk is a well-recognized complication of CD and can be the first presentation of the disease [62].



Another drawback of a non-bioptic diagnosis for adult CD would be its inability to detect seronegative patients [63]. Not least, biopsy-avoiding diagnosis could have an impact on adherence to diet and follow-up, as some have suggested [64]. Patients who undergo a serological-based diagnosis only, lacking proof of bowel injury by histopathological assessment of duodenal biopsy samples, might perceive a lesser disease burden and be less adherent to diet compared to those who undergo a more thorough diagnosis. Histology proven mucosal damage of the small bowel remains a strong argument for a lifelong restrictive diet.



On the other side, we should take into consideration the costs associated with biopsy sampling and histopathology of bowel mucosa specimens, which burdens both the endoscopy and pathology departments. A routine duodenal biopsy in patients performing gastroscopy for refractory GERD or anemia is not a cost-effective approach, so the indication for biopsy should always have the right reasons, including to justify the cost [65,66]. Not least, there is low adherence to the current recommendation of multiple biopsy sampling, with some studies showing that some patients are diagnosed based on a single biopsy specimen [67,68,69].



In summary, there are several advantages but also some pitfalls for the current biopsy-based diagnosis in adult CD—Table 2.



The current research has some limitations. First, we acknowledge the small sample size, single center experience and retrospective nature of the study. Second, the change in management might be overestimated because of some overlap of indications for upper endoscopy in some of the cases included, as scoping would have been performed due to other clinically driven reasons other than duodenal biopsy sampling for CD confirmation. Not least, we could not provide data regarding the cost-efficacy of the intervention studied.



Further studies with larger sample sizes should focus on identifying CD patients suitable for a biopsy sparing diagnostic strategy.




5. Conclusions


In our cohort, a significant number of newly diagnosed CD patients had associated lesions during the index upper GI endoscopy. Our results support the use of endoscopy in the diagnostic workup of suspected adult CD, which might generate a change in management by triggering further testing or treatment prescriptions.
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Figure 1. Distribution of associated findings at upper endoscopy in the study cohort. 
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Table 1. Studies evaluating the non-bioptic strategy in diagnosing adult CD.
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	Author, Year
	Study Type
	No of Pts
	tTG Cut-Off
	Diagnostic Accuracy





	Hil, 2008
	Retrospective
	Adults (age >15 years)
	10 × ULN
	PPV 100%



	Sugai, 2010
	Prospective
	679, of which 518 at low risk for CD
	139 U/mL for the low-risk group
	PPV 100%



	Salmi, 2010
	Retrospective
	223
	Positive
	Sn 84% for Marsh 3



	Alessio, 2012
	Retrospective
	412 (163 adults)
	≥7 × ULN
	Sp 100% and PPV 100% for Marsh ≥2



	Zanini, 2012
	Retrospective
	945
	>5 × ULN
	Sp 100% for duodenal atrophy



	Wakim-Fleming, 2013
	Retrospective
	2477
	>118 U (5.9 × ULN)
	Sp 98.4%, PPV 86.4%, NPV 85.5% for Marsh 3



	Beltran, 2014
	Retrospective
	166 adults, 36 children
	>45 U/mL
	Sn 51.6%, Sp 100% for Marsh 3 histology



	Tortora, 2014
	Prospective
	310
	>62.4 U/mL
	Sn 69%, Sp 100%, PPV 100%, NPV 31% Marsh 3



	Oyaert, 2015
	Prospective
	58 children, 98 adults (≥16 years)
	10 × ULN
	Sn 51.9–68.6%, Sp 99%



	Di Tola, 2016
	Retrospective
	671
	>3.6 × ULN
	Sn 76.8%, PPV 97.2%



	Ganji, 2016
	Retrospective
	299
	>200 IU/mL
	Sp 100% for Marsh > 2



	Efthymakis, 2017
	Prospective
	234
	>16 × ULN
	PPV 98.86%



	Holmes, 2017
	Retrospective
	270
	>45 U/mL
	PPV 100%



	Gülseren, 2019
	Prospective
	21
	>200 IU/mL (10 × ULN)
	Sn 81%, Sp 100%



	Fuchs, 2019
	Retrospective analysis (prospectively collected)
	421 high-risk for CD, 2357 moderate-risk, 2722 low-risk
	>10 × ULN (positive EMA and genetics)
	PPV 100%



	Nellikkal, 2019
	Retrospective
	160
	≥2.5 × ULN
	Sn 87%, Sp 82%, PPV 95% for villous atrophy



	Alharbi, 2020
	Retrospective
	134
	>100
	PPV 88.3 for Marsh 3



	Ylönen, 2020
	Retrospective
	222
	10 × ULN
	PPV 100%



	Penny, 2020
	Multicentric, Prospective
	145
	≥10 × ULN
	Sn 30%, Sp 83%, PPV 95.2% and NPV 9.5% for Marsh 3 lesions



	Beig, 2021
	Retrospective
	144
	≥10 × ULN
	Sn 70%, Sp 100%







Abbreviations: Sn—sensitivity, Sp—specificity, PPV—positive predictive value, NPV—negative predictive value, ULN—upper limit of normal.
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Table 2. Arguments list for biopsy-based, compared to serology-based criteria in diagnosing adult CD.
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	Pro
	Cons





	
	▪

	
Lack of standardization in tTG assays




	▪

	
Ability to detect potential CD, seronegative CD and ultra-short CD




	▪

	
Detecting upper GI tract diseases not related to CD




	▪

	
Providing a baseline assessment of villous architecture, in order to have a comparator for the follow-up biopsy in non-responsive CD






	
	▪

	
Invasiveness of endoscopy and biopsy sampling




	▪

	
Risks associated with sedation




	▪

	
Additional costs for endoscopy, sedation and histology




	▪

	
Burden for endoscopy and pathology departments




	▪

	
Pitfalls of histology—patchy lesions, low quality of biopsies, challenges of bulb biopsy, sample orientation issues, poor intra- and inter-observer agreement




	▪

	
Young patients (at lower risk for associated upper GI tract pathology) could be diagnosed similar to older children




	▪

	
Unified diagnostic criteria for children and adults, in order not to question an initial non-bioptic diagnosis in a child transitioning to adult care




	▪

	
A follow-up biopsy would be enough to evaluate for unresponsive CD
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