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Background: There is limited data on the clinical consequences of potential coeliac disease (PCD). 

Aim: To compare the presentation of PCD with coeliac disease (CD). 

Methods: A retrospective study of adult PCD patients ( > 18 years) was performed. Presenting manifes- 

tations, serology and HLA-DQ genotyping were compared to an age-at-diagnosis and sex-matched CD 

cohort. 

Results: The PCD cohort comprised 84 patients (median age 37 years, 63% female). The majority of PCD 

patients were symptomatic at presentation (PCD 91.7% versus CD cohort 94.0%, p = 0.55). In total, 79.8% 

and 76.2% of the PCD and CD cohorts respectively reported ≥1 gastrointestinal symptoms at presentation 

( p = 0.58 ). Extraintestinal presentation was less common in PCD than CD (65.5% versus 79.8% respectively, 

p = 0.038). PCD patients had fewer haematinic deficiencies than those with CD (iron 21.4% versus 41.7%, 

p = 0.005, vitamin D 14.3% versus 27.4%, p = 0.037 and folate deficiency 7.1% versus 28.6%, p = < 0.001.) 

Post-diagnosis, 67.5% of the PCD patients chose a GFD. One-third of the patients who continued to eat 

gluten developed villous atrophy. 

Conclusion: The presentation of PCD and CD differ; however, mild enteropathy does not necessarily 

equate to mild symptoms. The GFD appears to be advantageous in symptomatic PCD. 

© 2022 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved. 
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. Introduction 

Coeliac disease (CD) is a chronic autoimmune disorder pre- 

ipitated by dietary exposure to gluten in genetically predisposed 

ndividuals [1] . Given the underlying pathophysiology, it is unsur- 

rising that the vast majority of patients with CD are serologically 

ositive for coeliac autoantibodies, IgA-tTG-2 and IgA-EMA [2] . 

owever, histological confirmation of villous atrophy (VA) via 

uodenal biopsy samples taken while a patient is on a gluten- 

ontaining diet (GCD) remains essential for diagnosis [2] . 

The histological features of CD occur on a continuum, with 

ormal villous architecture at one end of the spectrum and flat, 

trophied lesions at the other [3] . Symptoms may or may not 

e present at any point along this histological continuum; there- 

ore, CD-related symptoms can precede VA, the hallmark histolog- 

cal feature of CD [4] . Furthermore, when developing VA due to 

ontinued gluten exposure, a patient must first progress through 

he earlier stages of the spectrum [5] . Conversely, studies show 

hat patients will regress through the earlier lesions when healing 
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6 , 7] . The term potential coeliac disease (PCD) describes a patient 

ho, despite having normal (Marsh 0) or only mildly enteropathic 

Marsh 1) duodenal biopsies, is at risk of developing CD, as shown 

y their serological positivity and human leucocyte antigen (HLA) 

ompatibility [1 , 8] . Biagi et al. demonstrate that whereabouts on 

he CD spectrum may be influenced by genetic makeup [9] . 

Clinical diagnosis of PCD can be complex. In ‘true’ PCD, when 

ultiple biopsies are taken, an individual will demonstrate either 

ormal or mildly enteropathic mucosa despite an adequate GCD 

rior to oesophago-gastro-duodenoscopy (OGD) [2] . Should a pa- 

ient reduce gluten prior to endoscopy, or the clinician fail to fol- 

ow biopsy guidelines (four biopsies including at least one from the 

uodenal bulb, while the patient is on a GCD), [2] a patient with 

D may be misdiagnosed with PCD. Fig. 1 suggests a diagnostic al- 

orithm for diagnosing PCD. 

Over recent years, the prevalence of PCD has been increasing, 

erhaps as a result of guidelines that recommend active screening 

or CD in at-risk groups [10] . Current estimates indicate that PCD 

omprises between 10.5 and 18.3% of adult CD diagnoses [4 , 10–

3] . Volta et al. suggest PCD patients are younger at diagnosis than 

heir CD counterparts, thus supporting the hypothesis that PCD is a 

rodrome of CD [10] . Conversely, Biagi et al. reported no difference 

n age-at-diagnosis [12] . Thus, this matter needs elucidation. 
rights reserved. 

https://doi.org/10.1016/j.dld.2022.10.019
http://www.ScienceDirect.com
http://www.elsevier.com/locate/dld
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dld.2022.10.019&domain=pdf
mailto:Millie.newton@nhs.net
https://doi.org/10.1016/j.dld.2022.10.019


M. Newton, E.A. Greenaway, W.J. Holland et al. Digestive and Liver Disease 55 (2023) 478–484 

Fig. 1. Proposed algorithm for the diagnosis of ‘true’ potential coeliac disease (PCD) adapted from current British Society of Gastroenterology guidelines 2 

CD: Coeliac disease, TtG: Tissue transglutaminase, DGP: Deaminated gluten peptide, OGD: oesophago-gastro-duodenoscopy, HLA: Human-leucocyte antigen, PCD: Potential 

coeliac disease. 
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Two areas of contention regarding PCD remain within the liter- 

ture: the nature of its presentation and the use of the gluten-free 

iet (GFD) in its management. Certain publications suggest that 

CD patients present with milder disease than their atrophic CD 

ounterparts [14] . Others consider this to be an oversimplification 

4 , 15] . Recent research indicates that while extraintestinal manifes- 

ations are more common in CD than PCD at presentation, there is 

o difference in gastrointestinal symptoms between groups [4] . 

Furthermore, despite compelling evidence for the adoption of a 

FD in CD with VA [2] , the role of eliminating gluten in patients

ith PCD is unclear. As CD exists on a spectrum, we might expect 

ontinued gluten exposure to result in progression to VA and thus 

D. However, this progression appears to be spontaneous and can- 

ot be predicted in time [12] . Existing literature suggests a GFD re- 

ults in symptomatic improvement, thus demonstrating an obvious 

se for the GFD in symptomatic PCD [10 , 12 , 16] . However, adopt-

ng a GFD becomes complex when considering asymptomatic PCD. 

urthermore, defining asymptomatic can be difficult; patients who 

resent with haematinic deficiencies may perceive themselves as 

asymptomatic’ because they assume that coeliac enteropathy re- 

uires gastrointestinal symptoms. 

This study’s aims can be considered in two parts. Primarily, it 

imed to compare the presentation of PCD with that of an age- 

t-diagnosis and sex-matched CD cohort. Secondly, it aimed to ob- 

erve the follow-up period of the largest PCD cohort to date, plac- 

ng particular emphasis on the clinical outcomes associated with 

atients’ dietary choice post-diagnosis. 

. Methods 

.1. Identification of the study population 

A tertiary centre retrospective cohort study of adult patients di- 

gnosed with or referred for follow-up regarding PCD at Sheffield 

eaching Hospitals (STH) NHS Foundation Trust (Sheffield, UK) was 

onducted. From 1998 to 2021, 2775 adult patients with CD were 

een at STH. These patients have been prospectively added to 

 computerised system, the ArQ Coeliac Database. This popula- 

ion allowed subsequent identification and analysis of both a PCD 

ubpopulation and an age-at-diagnosis and sex-matched CD con- 

rol group. PCD was defined as serological positivity for IgA-EMA 

nd/or IgA-tTG-2 autoantibodies and normal (Marsh 0) or mildly 

nteropathic (Marsh 1) duodenal biopsies taken while the patient 

as on a GCD. Patients with Marsh 2 lesions do not meet the lit- 

rature definition of PCD and have been excluded for this research. 

owever, clinically, they may be treated as such. Given its speci- 

city, [17] if a patient was IgA-EMA negative, they were only in- 

luded if they had positive IgA-tTG-2 combined with positive HLA- 

enotyping. Throughout the study period, IgA-tTG-2 testing was 

arried out using AEKULISA, EUROSPITAL and Thermo Fisher EliA 

ssays. IgA-EMA antibodies were identified by immunofluorescence 

echniques using monkey oesophagus substrate. Duodenal biop- 

ies were taken via OGD using a PENTAX or Olympus gastroscope. 

amples were fixed in formalin, embedded in paraffin wax, and 

tained using haematoxylin and eosin before being graded using 

he Marsh-Oberhuber classification system. This research was ap- 

roved by the Yorkshire and the Humber-Sheffield Research Ethics 

ommittee (REC reference:14/YH/1216). 

.2. A comparison of presentation 

In part one, the presentation of a PCD cohort was compared 

ith an age-at-diagnosis ( + / −1 year) and sex-matched CD cohort. 

his included comparing presenting features, CD-relevant medi- 

al history, coeliac serology, HLA-DQ genotyping and bone mineral 
480 
ensity (BMD). Presenting features were defined as both gastroin- 

estinal and extraintestinal coeliac-associated symptoms or abnor- 

alities documented on a referral/initial clinic letter or established 

s part of the initial assessment. Asymptomatic refers to a pa- 

ient’s description of their own health after direct questioning. CD- 

elevant medical history was defined as the presence of an existing 

utoimmune disease at diagnosis or knowledge of a first-degree 

elative with CD. Given that multiple IgA-tTG-2 assays were used 

ver the study period, an IgA-tTG-2 titre ratio was established by 

ividing the titre by the upper limit of normal for the assay used. 

IFECODES (Immucor, USA) polymerase chain reaction sequence- 

pecific oligonucleotides were utilised in the assessment of the 

LA-DQ genotype. DEXA scanning was used to establish BMD. 

Categorical variables were predominantly assessed for signif- 

cance using the Pearson Chi-squared test of association. In a 

inority of cases, where the expected cell count was < 5, the 

isher’s Exact Test of significance was used. Continuous variables 

ere compared using the Independent Samples T-test. The Mann- 

hitney U test was used in a minority of cases, where the assump- 

ions of the Independent Samples T-test were not met. A p -value of 

0.05 was considered statistically significant. 

.3. An observation of follow-up 

In part two, the follow-up period of the PCD cohort was ret- 

ospectively observed by use of the follow-up clinic letters. Upon 

iagnosis of PCD at STH, patients make an informed decision sur- 

ounding treatment. Patients either opt to eliminate dietary gluten 

y means of a GFD, or they choose to continue their consump- 

ion of gluten, either to a lesser extent than prior to diagnosis (a 

artial GFD) or as normal (GCD). Patients self-report the dietary 

hanges they have made at clinics post-diagnosis. Analysis of the 

linic letters allowed for categorisation of the patients into one 

f three groups: GCD, partial GFD or GFD. Thematic analysis of 

he data was carried out as per the methodology recommended 

y Braun and Clarke (2006); clinic letters for each patient were 

nitially reviewed and summarised in aid of familiarisation with 

he data set, general codes and subsequent themes were generated 

rom the data and reviewed to ensure accuracy. Time to progres- 

ion was defined as the duration between initial diagnosis and the 

ate VA was demonstrated via biopsy. 

. Results 

.1. A comparison of presentation 

In total, 84 patients fulfilled the diagnostic criteria for PCD (63% 

emale, median age 36.5 years, IQR 27) and were matched to 84 CD 

atients. The majority (91.7%) were symptomatic at presentation, 

nd this proportion did not significantly differ from the matched 

D cohort (94.0%, p = 0.55). There was no statistically significant 

ifference between the number of patients in the PCD and CD 

roups with knowledge of a first-degree relative with CD (11.9% 

ersus 15.5% respectively, p = 0.50). However, there was a statis- 

ically significant difference in the prevalence of pre-existing au- 

oimmune disease between the PCD and CD groups (29.8% versus 

5.5% respectively, p = 0.027). 

.1.1. Gastrointestinal presentation 

In total, 79.8% and 76.2% of the PCD and CD cohorts respectively 

eported ≥1 gastrointestinal symptom at presentation ( p = 0.58). 

bdominal pain, bloating, and diarrhoea were the most common 

anifestations in both groups ( Table 1 ). Bloating appeared to be 

ignificantly more common in those with PCD at presentation 

38.1% versus 21.4%, p = 0.02), whereas nausea was more common 

n those with CD (0.0 versus 9.5%, p = 0.007). 
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Table 1 

Comparison of gastrointestinal presentation in potential coeliac disease and coeliac disease 

cohorts. 

PCD, n = 84 CD, n = 84 Significance, p 

n (%) n (%) 

≥1 form of gastrointestinal presentation 67 (79.8) 64 (76.2) 0.576 

Abdominal pain 34 (40.5) 34 (40.5) 1.00 

Bloating 32 (38.1) 18 (21.4) 0.018 

Diarrhoea 27 (32.1) 22 (26.2) 0.396 

Weight loss 11 (13.1) 14 (16.7) 0.515 

Dyspepsia 9 (10.7) 9 (10.7) 1.00 

Constipation 6 (7.1) 3 (3.6) 0.304 

Urgency † 5 (6.0) 2 (2.4) 0.443 

Flatulence † 3 (3.6) 2 (2.4) 1.00 

Steatorrhoea † 1 (1.2) 1 (1.2) 1.00 

Vomiting † 1 (1.2) 2 (2.4) 1.00 

Nausea † 0 (0) 8 (9.5) 0.007 

PCD: Potential coeliac disease CD: Coeliac disease, NS: Not significant, † : Fisher’s Exact test (2- 

sided) used. 

Table 2 

Comparison of extraintestinal presentation in potential coeliac disease and coeliac disease co- 

horts. 

PCD, n = 84 CD, n = 84 Significance, p 

n (%) n (%) 

≥ 1 form of extraintestinal presentation 55 (65.5) 67 (79.8) 0.038 

Fatigue 30 (35.7) 30 (35.7) 1.00 

Iron deficiency 18 (21.4) 35 (41.7) 0.005 

Vitamin D deficiency 12 (14.3) 23 (27.4) 0.037 

Osteopenia 9 (23.1) 16 (28.6) 0.550 

Folate deficiency 6 (7.1) 24 (28.6) < 0.001 

Arthralgia † 6 (7.1) 3 (3.6) 0.496 

Neurological 5 (6.0) 5 (6.0) 1.00 

B12 deficiency 4 (4.8) 11 (13.1) 0.058 

Osteoporosis † 2 (5.1) 7 (12.5) 0.300 

PCD: Potential coeliac disease, CD: Coeliac disease, NS: Not significant, † Fisher’s Exact test (2- 

sided) used. 
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.1.2. Extraintestinal presentation 

Presentation with ≥1 extraintestinal manifestation of CD was 

ignificantly more common in those who presented with VA than 

hose with PCD (79.8% versus 65.5% respectively, p = 0.038). 

pecifically, iron (41.7% versus 21.4% respectively, p = 0.005) 

itamin-D (27.4% versus 14.3% respectively, p = 0.037) and folate 

eficiencies (28.6% versus 7.1% respectively, p = < 0.001) were sig- 

ificantly more common in those with atrophic mucosa ( Table 2 ). 

.1.3. Serology 

There was no difference between IgA-EMA positivity at pre- 

entation between groups (PCD 86.7% versus CD 95.2%, p = 0.55). 

here was also no significant difference between the proportion of 

oth groups who were serologically positive for IgA-tTG-2 at pre- 

entation (PCD 93.8% versus CD 93.4%, p = 1.0); however, patients 

ith atrophic mucosa demonstrated significantly higher IgA-tTG- 

 titres than those with PCD (8.4 versus 3.9 median titre ratio, 

 = 0.008). 

.1.4. Genotyping 

HLA-DQ genotype data was available for 60 and 76 of the 84 

atients in each of the CD and PCD cohorts, respectively. The ma- 

ority of both the CD and PCD cohorts showed HLA DQ2 heterozy- 

osity (61.7% and 63.2%, respectively, p = 0.86). Comparison of 

enotyping did not reach statistical significance. 

.1.5. Bone mineral density 

T-score data were available for 56 and 38 of the 84 patients in 

he CD and PCD cohorts, respectively, as shown in Table 3 . Mean 

ip T-score was significantly lower in the CD group compared to 
481 
he PCD group ( −0.445 versus −0.005 respectively, p = 0.033). 

omparison of spine BMD did not reach statistical significance. 

.2. An observation of follow-up 

The median follow-up time was 20.5 months (IQR 37). During 

ollow-up, 30 patients underwent repeat OGD. Generally, this was 

ither to confirm a PCD diagnosis or for persisting symptoms. 

.2.1. Initial dietary choice 

Most patients (67.5%) opted to eliminate dietary exposure to 

luten by means of a GFD. The remaining individuals chose to re- 

ain exposed to gluten. This was either to a lesser extent than 

re-diagnosis, described as a partial GFD (7.5%) or to the same 

xtent as pre-diagnosis, described as a GCD (25.0%) ( Fig. 2 ). The 

ost common reason for continuing gluten was lack of (or mini- 

al) symptoms, followed by the perception that the GFD would be 

oo restrictive. 

.2.2. Outcomes associated with the gluten-free diet 

Of the 54 patients who chose to exclude gluten from their diet, 

ollow-up data was available for 41 patients. Clinical improvement 

as noted in 70.7% (29/41) of these patients. Despite improve- 

ent, two patients chose to reintroduce gluten and undergo 

epeat OGD, both progressed to VA. Ongoing clinical features of 

D were noted in 29.3% (12/41) patients. During the investiga- 

ion for persisting symptoms, a non-CD cause of the symptoms 

including IBD, pancreatic insufficiency and IBS) was identified in 

0.0% (6/12) of these individuals. Superimposing the low-FODMAP 

iet onto the GFD entirely resolved symptoms in patients whose 
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Table 3 

Comparison of bone mineral density in potential coeliac disease and coeliac disease cohorts. 

CD mean (SD) PCD mean (SD) Mean difference (CI) Significance, p 

Hip T-score −0.445 −0.005 −0.44 0.033 

(1.15) (0.81) ( −0.84 - −0.004) 

Spine T-score −0.55 −0.15 −0.40 0.17 

(1.42) (1.23) ( −0.97 – 0.17) 

PCD: Potential coeliac disease, CD: Coeliac disease, NS: Not significant. 

Fig. 2. Initial dietary choices after diagnosis with potential coeliac disease 

PCD: Potential coeliac disease, GFD: Gluten-free diet, GCD: Gluten-containing diet. 
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ymptoms were thought to be caused by IBS ( n = 2). Four of 

he remaining six patients underwent investigations for persisting 

ymptoms, but no definite cause was identified. The remaining 

wo patients were awaiting investigation at the time of the 

tudy. 

.2.3. Outcomes associated with a partially gluten-free diet 

Of the six patients who adopted a partially GFD post-diagnosis, 

3.3% (2/6) patients had clinical improvement. Of these two pa- 

ients, one presented with only haematinic deficiency and im- 

roved on the diet with ongoing supplementation. The remaining 

our patients (75.0%) continued with ongoing clinical features of 

D. Subsequently, one of the four opted to adopt a GFD before the 

nd of their follow-up period, while three remained on a partial 

FD. 

.2.4. Outcomes associated with a gluten-containing diet 

Of the 20 patients who continued a GCD, follow-up data was 

navailable for n = 3. Of the remaining 17 patients, 2/17 (11.8%) 

ad clinical improvement despite continued exposure to gluten. 

hese patients presented asymptomatically with only haematinic 

eficiency and improved on dietary supplementation alone. To 

ounter this observation, some patients failed to demonstrate im- 

rovement on supplementation alone. In fact, one patient who 

riginally presented with asymptomatic IDA progressed to show 

A during follow-up. The vast majority, 88.2% (15/17), of patients 

ho had continued exposure to gluten experienced ongoing clini- 

al features of CD. One-third of these patients (5/15) remained on 

 GCD despite ongoing symptoms, one-third (5/15) opted to go on 

 GFD during follow-up because of ongoing symptoms, and the fi- 

al one-third (5/15) demonstrated VA during the follow-up period. 

he mean time to progression in those who developed VA during 

he study period was 23.4 months (range < 1–72 months). Fig. 3 

isplays these observations. 
482 
. Discussion 

Part one of this study highlighted the significant symptomatic 

urden of PCD; equal proportions of both groups were symp- 

omatic at presentation, and, for the most part, there was no dif- 

erence either in the nature or frequency of gastrointestinal symp- 

oms between groups. These findings broadly corroborate the lim- 

ted existing literature which has compared the gastrointestinal 

resentation of mild and severe coeliac enteropathy [4] . Compar- 

son of these cohorts did however demonstrate two ways in which 

he nature of gastrointestinal symptoms significantly differed be- 

ween groups; bloating appeared to be more common in PCD at 

resentation while nausea was more common in CD. These find- 

ngs have not been previously demonstrated, and thus, more re- 

earch is required to confirm such trends. 

One clear distinction between groups became apparent when 

omparing extraintestinal presentation; extraintestinal manifesta- 

ions, specifically iron, folate and vitamin-D deficiencies, were sig- 

ificantly more common in those with atrophic mucosa at pre- 

entation. Existing literature corroborates these findings; using a 

arge sample size, Zanini et al. demonstrated that patients with 

A had a significantly higher incidence of ferritin and folate de- 

ciency compared to patients with mild enteropathy (51% versus 

9% and 75 versus 64%, respectively) [4] . Lewis et al. also reported 

omparable trends [18] . In contrast to both of these studies how- 

ver, the present research established that those with VA were also 

ignificantly more likely to be deficient in vitamin-D at presen- 

ation. While the exact underlying mechanism of extraintestinal 

anifestations of CD is unknown, theoretically, we can attribute 

uch manifestations to compromised bowel mucosa and migra- 

ion of the immune response to extraintestinal tissue. Thus, it is 

lausible to assume that those with VA would more commonly 

resent with extraintestinal manifestations, including vitamin-D 

eficiency, subsequent to inflammation of increased severity and 
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Fig. 3. Outcomes associated with maintaining a gluten-containing diet post-diagnosis 

GCD: Gluten-containing diet, CD: Coeliac disease, VA: Villous atrophy, GFD: Gluten-free diet, GCD: Gluten-containing diet. 
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uration. Nonetheless, further research is required to confirm these 

ndings. 

While this study has demonstrated that extraintestinal mani- 

estations are more likely to be present in those with atrophic 

ucosa, it should not be overlooked that such manifestations can 

onetheless be common in those with PCD. For example, 21.4% of 

he PCD cohort were iron deficient at presentation. Clinically, all 

ndividuals on the CD spectrum should have the same baseline in- 

estigations. 

This paper also demonstrated a statistical difference between 

he hip BMD of patients with PCD and CD, however, no statistically 

ignificant difference was found in spine BMD between groups. 

urppa et al. found no difference between the BMD of patients 

ith CD versus mild enteropathy [15] . On the contrary, Zanini 

t al. reported that patients with atrophic mucosa have a signifi- 

antly lower BMD than those with mild enteropathy [4] . This mat- 

er needs clarification in future work. 

The serological profile of PCD appears to differ from CD; those 

ith PCD appear to yield lower IgA-TtG-2 titres compared to 

heir atrophic CD counterparts. The notion that higher IgA-tTG-2 

itres are predictive of VA is well described within both paedi- 

tric [19–21] and adult [15 , 18 , 22] literature. From a clinical per-

pective, these findings suggest that positive but low titres of IGA- 

TG-2 may alert a clinician to individuals who are more likely 

o show mild enteropathy on duodenal biopsies. In such pa- 

ients, the importance of establishing gluten intake around the 

ime of OGD is paramount in providing an appropriate diagno- 

is; in ‘true’ PCD, the individual will be adequately exposed to 

luten and should not be mistaken for those who have par- 

ially healed their atrophic enteropathy by reduction of dietary 

luten. 

This study has provided follow-up data on the largest cohort 

f PCD patients to date. For most patients (70.7%), adoption of a 

FD was associated with clinical improvement. A randomised clin- 

cal study of 23 patients conducted over one year reported that 

00% of those who eliminated dietary gluten showed clinical im- 

rovement [16] . A more extensive prospective study similarly cor- 

oborated such trends [10] . Despite this, the present research has 

urther highlighted a proportion of individuals who did not gain 

omplete symptomatic improvement from a GFD. Interestingly, ad- 
483 
itional investigation of these individuals revealed that 50% had a 

on-CD cause of their symptoms, including IBD, lymphocytic colitis 

nd IBS. The clinical use of this finding is clear: if the GFD doesn’t 

ork, consider an alternate underlying diagnosis. 

Elli et al. demonstrate that some individuals with CD can with- 

tand occasional gluten ingestion without subsequent symptoms 

r mucosal damage [23] . This implies that gluten ingestion in CD 

ay not be a binary decision and the future of treatment may be 

 personalised diet. This study was the first to analyse the out- 

omes associated with PCD patients who reported reducing but not 

liminating gluten. It has broadly demonstrated that self-reported 

eduction is not adequate for controlling PCD’s clinical manifesta- 

ions. However, this conclusion is limited by the inability to retro- 

pectively quantify the exact amount of gluten and the sample size 

f six patients. 

Like those who remained partially exposed to gluten, the ma- 

ority of patients (88.2%) who maintained their normal diet af- 

er diagnosis continued to experience clinical features of CD. A 

andomised clinical study corroborated this trend, reporting that 

ymptoms were largely unaltered in those who remained exposed 

o gluten one-year post-diagnosis [16] . The patients in the present 

tudy who continued to experience clinical features of CD can be 

escribed using a rule of thirds; one-third opted to go gluten-free, 

ne-third progressed to show VA, and one-third chose to remain 

xposed to gluten despite ongoing issues. A similar proportional 

rend was noted by Biagi et al. in 2013 [12] . This said, a small

mount of evidence within the literature suggests a minority of 

CD patients may improve clinically despite ongoing gluten ex- 

osure. Kondala et al. reported spontaneous improvement in 3/24 

CD patients who continued to consume a GCD [24] . The present 

esearch has added to this small body of evidence by describing 

hree individuals who rectified their haematinic deficiency on sup- 

lementation alone despite continued exposure to gluten. How- 

ver, 100% of patients who progressed during the study consumed 

luten prior to endoscopy. Put simply, everyone who progressed to 

A continued to consume gluten, but not everyone who contin- 

ed to consume gluten progressed to VA. This raises an interesting 

ebate about the need for a GFD in PCD; while there is clear use 

or the GFD in symptomatic PCD, in situations where a patient has 

inimal or a lack of symptoms, is the adoption of an onerous GFD 
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ecessary with regular follow-up? Volta et al. took this position, 

uggesting that asymptomatic PCD patients need not adopt a GFD 

10] . Conversely, others have opposed this view suggesting all pa- 

ients with PCD should adopt a GFD [13 , 16] . Given the findings of

his research, it seems most appropriate to explain uncertainty to 

atients with asymptomatic PCD and support those who choose to 

emain exposed to gluten with regular follow-up. 

The observational element of this research has an obvious dis- 

dvantage; its inability to attribute causation to findings. Further- 

ore, GFD adherence was assessed using patient self-report. While 

his was in discussion with a coeliac-specialist gastroenterologist, 

t is vulnerable to bias. We should also acknowledge that a diag- 

osis of PCD was given in the absence of an HLA-DQ genotype for 

 minority of patients. This study design permitted ethical investi- 

ation and follow-up of the largest cohort of PCD patients to date. 

urthermore, it allowed for greater proximity to real-life, increasing 

xternal validity. This said, its retrospectivity means the follow-up 

eriod was not constant between patients. A mixed design with 

etrospective selection followed by prospective follow-up may be 

uperior in future. 

. Conclusion 

Though it may be tempting to conclude that PCD is CD’s lesser 

ounterpart, this study provides evidence which demonstrates that, 

n many ways, PCD is not significantly different to CD. Mild en- 

eropathy does not necessarily equate to mild symptoms, and al- 

hough extraintestinal manifestations may be more common when 

A is present, every individual on the CD spectrum should be in- 

estigated for all manifestations of the disease. Post-diagnosis with 

CD, adoption of a GFD appears to result in clinical improvement, 

hile continued exposure is associated with ongoing clinical fea- 

ures of CD and increased risk of progression to VA. However, time 

o progression is unpredictable and the adoption of a GFD may be 

hallenging. Therefore, asymptomatic PCD patients may choose to 

ontinue a GCD. In such patients, regular follow-up is paramount. 
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