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Abstract t 

Objective e 

Althoughh serum IgA-class endomysial antibody (EmA) has high sensitivity for villous 

atrophyy <VA) in patients with untreated coeliac disease, few studies have compared EmA 

seroconversionn with histological recovery after starting a gluten free diet. We prospectively 

studiedd changes in EmA status and in duodenal histology of seropositive patients following 

dietaryy treatment. 

Methods s 

Patientss with VA and EmA had repeat EmA testing at 3, 6 and 12 months after starting 

glutenn free diet, plus assessment of dietary compliance by dietitians and follow-up duodenal 

biopsyy at twelve months. VA before and after treatment was classified as partial (P), subtotal 

(ST)) and total (T). 

Results s 

Off  77 patients with newly diagnosed VA and without IgA deficiency, 62 (81 %) had EmA: 

466 of 57 (81%) with ST or TVA and 16 of 20 (80%) with PVA. Of 53 initially EmA positive 

patientss who completed study criteria, EmA was undetectable in 31 patients (58%) after 3 

months'' diet, in 40 (75%) after 6 months, and in 46 (87%) after 12 months. However, only 

211 patients (40%), all seronegative by 12 months, had complete villous recovery. Only 3 

(33%)) of 10 patients with persisting ST or TVA and 2 (9%) of 22 with PVA remained EmA 

positive.. Four of the five patients with persisting EmA had poor dietary compliance. 

Conclusions s 

EmAA is a poor predictor of persisting VA after patients have started gluten free diet, although 

itt may be of value in monitoring dietary compliance. While there are no clear guidelines 

regardingg the need for follow-up biopsy, EmA seroconversion can not substitute. The apparent 

associationn between dietary compliance and seroconversion suggests that gluten intake before 

treatmentt may determine whether untreated patients are EmA positive or negative for a 

givenn degree of small bowel damage. 



LimitationsLimitations ofEmA in treated coeliac disease 

67 7 

Introduction n 

IgAA class endomysial antibodies (EmA) are present in the sera of a majority of patients with 

coeliacc disease. They have high specificity for villous atrophy (VA) [1,2], although 

seronegativee patients may be commoner than realised [3]. Although many studies have 

assessedd sensitivity and specificity in untreated patients, few have considered the effect of 

dietaryy gluten exclusion on EmA and whether titres reduce in parallel with restoration of 

normall  villi . Some units routinely repeat duodenal biopsies after six to twelve months of 

treatment,, and EmA testing could reduce the need for this if seroconversion was a reliable 

indicatorr of histological recovery. Recently, however, it has been proposed that EmA 

generationn is an immune response to complexes formed between gliadin and tissue 

transglutaminasee (tTG), the autoantibody associated with coeliac disease [4]. If correct, this 

hypothesiss suggests that exclusion of gluten from the diet would prevent EmA formation 

andd seroconversion would therefore occur independently of histological recovery. We tested 

seraa for EmA from patients with VA before and after treatment with dietary gluten exclusion 

andd assessed the relationship between EmA status and duodenal histology checked after 

twelvee months' therapy. 

Materialss and Methods 

Ourr standard clinical protocol for diagnosis and follow-up of coeliac patients formed the 

basiss for this study. The initial diagnosis was made from three biopsies taken from the 

secondd part of duodenum by standard forceps during upper gastrointestinal (GI) endoscopy. 

Biopsiess were carefully orientated and mounted on filter paper before submission in formalin. 

Theyy were assessed by a consultant histopathologist (DFH) with expertise in small bowel 

histology,, using criteria defined by Marsh [4], for evidence of an excess of intraepithelial 

lymphocytes,, crypt hyperplasia, and VA. Where present, VA was classified as partial, subtotal 

orr total villous atrophy (PVA, STVA, TVA), as described by Rostami et al [3]. Patients with 

VAA on duodenal biopsy had serum EmA testing before starting dietary gluten exclusion. 

EmAA was tested by indirect immunofluorescence using primate (Maccaca fasciularis) 

oesophaguss (Biodiagnostics, Upton-upon-Severn, England) as substrate, with a titre of 1:5 

orr greater taken as positive. Total serum IgA was measured in all patients to exclude deficiency 
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ass a cause of false negative EmA [6]. Those patients who were EmA positive had repeat 

serumm testing after three, six and twelve months of gluten-free diet. After twelve months 

duodenall  biopsies were also repeated. DFH assessed these blindly without knowledge of 

initiall  histological classification or of current EmA status. At the twelve month point, patients 

weree also assessed by hospital dietitians who reviewed food intake in detail on a meal-by-

meall  basis to check for deliberate or inadvertent gluten ingestion. 

Results s 

Overr the period January 1996 to August 1998, 79 patients were confirmed as having VA on 

duodenall  biopsy. All had crypt hyperplasia and intraepithelial lymphocytes in addition. 

Twoo patients were EmA negative due to IgA deficiency and were excluded from the study. 

Off  the remaining 77,62 (81%) tested positive for EmA at diagnosis: EmA sensitivity (Table) 

wass similar for PVA (16/20: 80%) and for T/STVA (46/57: 81%). Nine of the 62 did not 

havee a full twelve months of diet and follow-up biopsies. Of these, four died: three of 

unrelatedd causes and one, a frail 79-year old, not long after diagnosis from hypovolemic 

renall  failure as a direct result of coeliac diarrhea. Five refused to comply either with diet or 

withh follow-up biopsy Of the 53 who completed study protocols, 21 had TVA, 20 STVA, 

andd 12 PVA. Ages ranged from 16 to 81 years (mean 51) at initial biopsy, and 39 (74%) 

weree female. Primary indications for duodenal biopsy with or without prior EmA testing in 

thesee 53 were diarrhea (16 patients), iron or folate deficiency (14), duodenal abnormalities 

seenn during endoscopy for dyspeptic symptoms (10), abdominal cramps (1), weight loss 

(3),, dermatitis herpetiformis (4), abnormal liver biochemistry (2), chronic fatigue (2) and 

arthralgiaa (1 patient). 
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Table.. Sensitivity of EmA for total or subtotal (T/STVA) and partial (PVA) villous atrophy 

inn untreated and treated (12 months gluten free diet) patients 

Untreatedd * 

Treated d 

PP (Fisher's exact test) 

T/STVA A 

46/57(81%) ) 

3/100 (33%) 

0.002 2 

PVA A 

16/200 (80%) 

2/222 (9%) 

<0.001 1 

Total l 

62/777 (81%) 

5/322 (15%) 

<0.001 1 

**  Including nine patients who did not complete study follow-up criteria 

Afterr three months of dietary gluten exclusion, 31 (58%) of the 53 patients were seronegative, 

risingg to 40 (75%) at six and 46 (87%) at twelve months. Early seroconversion was not 

relatedd to patient age: mean (SD) age of patients EmA negative by 3 months was 50 (16) 

yearss compared with 52 (14) years for other patients (p=0.093, Mann-Whitney U test). 

Follow-upp biopsies at twelve months showed persistent TVA or STVA in 10 (24%) of the 41 

patientss with T/STVA as the initial lesion; 18 (44%) had PVA, and the remaining 13 (32%) 

hadd complete villous recovery with no excess of intraepithelial lymphocytes. Of the 12 

patientss with initial PVA, four (33%) had persisting PVA at twelve months, one (9%) had 

normall  villous structure but an excess of intraepithelial lymphocytes (>30 per 100 enterocytes; 

Marshh grade 1 lesion), and 7 (58%) had normal vill i and no excess of intraepithelial 

lymphocytes. . 

EmAA were still present at twelve months in three (33%) of the 10 patients with persisting T/ 

STVA,, two (9%) of the 22 with PVA, and none of the 21 who had recovered normal villous 

structure.. Dietary assessment showed defects in adherence to the gluten free diet in four of 

thee five patients with persisting EmA and in none of the patients who had undergone 

seroconversion.. All patients with EmA seroconversion had improvement in symptoms and/ 

orr in blood tests after starting treatment. The five with persisting EmA had no evidence of 

improvement. . 
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Discussion n 

EmAA has high specificity for VA in patients with untreated coeliac disease, though sensitivity 

variess from 74-98%. [ 1,2,6,7]. Sensitivity may depend on the severity of thee duodenal lesion. 

Patientss with Marsh grade 1 (increased intraepithelial lymphocyte count but intact villi ) are 

unlikelyy to be seropositive. Rostami et al [3] found a relationship between EmA and severity 

off  VA, with 100% sensitivity for TVA, 70% for STVA, and only 31 % for PVA. If EmA were 

ann indicator of small bowel damage it would be expected to persist after treatment until 

histologicall  recovery occurs. A few studies have investigated the relationship between EmA 

andd histological improvement after treatment. Feighery et al [8] reported that 19 (70%) of 

277 patients on a gluten-free diet but with ongoing histological disease activity had EmA. 

However,, they did not further define the persisting lesions in this group and also included 

childrenn in their series, whose serological response may differ from adults [9]. Valentini et 

all  [ 10] reported EmA seroconversion in all of 24 EmA positive patients after gluten exclusion 

evenn though villous atrophy persisted in 17. Of 47 patients studied by Sategna-Guidetti et al 

[11],, 41 had persistent VA of varying degrees after a year on diet, yet only ten (24%) of 

thesee had persistent EmA assayed on monkey oesophagus. However, 32 patients (78%) 

weree EmA positive using human umbilical cord as substrate. These studies and our data 

showw that recovery of a normal villous pattern after starting diet takes more than 12 months 

inn a high proportion of patients. Our own results demonstrate that serum EmA often disappears 

rapidlyy after starting a gluten-free diet, with seroconversion rates at three, six and twelve 

monthss of 58%, 75% and 87% respectively. However, this was not mirrored by complete 

histologicall  recovery, and sensitivities of EmA for ST/TVA and PVA after 12 months' 

treatmentt were only 33% and 9%, compared with 82% and 80% in untreated patients when 

IgAA deficiency was excluded. Though numbers were small, persisting EmA seemed related 

too poor dietary compliance, with four of the five patients with persistent EmA having 

nonadherencee on dietary history. We did not formally obtain data on dietary compliance at 

threee and six months and therefore could not determine whether an association existed 

betweenn persistent EmA at those times. 

Theree is no clear consensus on the need for follow-up biopsies and many units accept 

clinicall  improvement as an adequate indicator of response, even though it is unknown whether 

patientss with persisting VA despite gluten free diet remain at risk of 
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osteoporosis,, malignancy or other complications of untreated disease. Holmes et al [12] did 

nott attempt to correlate histological recovery with cancer risk in their study, which showed 

aa protective role of gluten free diet against malignancy. Our results confirm those of other 

workerss and show that EmA seroconversion does not indicate complete villous recovery 

andd can not substitute for follow-up biopsy. Tests of small bowel function, such as the sugar 

absorptionn test [13] and d-xylose absorption test [14], may be more sensitive in this respect, 

thoughthough more studies are needed to correlate their results with histology. However, persistent 

EmAA may still be useful in management as an indicator of poor dietary compliance. 

Whyy should a test with high sensitivity for untreated coeliac disease fail to identify persisting 

VAA after dietary gluten exclusion? Dieterich et al [14] recently identified tissue 

transglutaminasee (tTG) as the main if not sole antigen for EmA. They propose that complexes 

betweenn tTG and gliadin initiate the immune response resulting in EmA generation, which 

wouldd explain seroconversion soon after removal of gliadin by a gluten free diet. They 

recentlyy reported [15] that autoantibodies to tTG, like EmA, had high sensitivity for VA 

amongg 106 untreated coeliac patients. However, litres were normal or significantly lower in 

433 patients on gluten free diet for 6-12 months, though histology was not available. Further 

studiess correlating anti-tTG with follow-up biopsies are needed. 

Thesee results also raise the question of whether the amount of gluten in the diet of untreated 

coeliacc patients may influence EmA positivity on a regional or individual basis. Our sensitivity 

off  EmA for untreated PVA contrasts to that of 31% reported from the Netherlands [3]. Soda 

bread,, a staple of the Northern Ireland diet, has a much higher gluten content than other 

breadss and may with other high-gluten foods increase the likelihood of a positive EmA 

resultt in patients with milder enteropathy. Transient elevations in antigliadin antibodies 

weree associated with high soda bread intake among patients with normal duodenal histology 

[16].. Conversely, coeliac patients with low but not zero gluten intake may be more likely to 

testt negative for EmA despite having VA, and first degree relatives who live with coeliac 

patientss may also have reduced gluten intake and therefore test negative. Further studies are 

neededd to confirm that there is no role for serum antibodies to tTG in monitoring response 

too therapy, but for the moment it appears that in follow-up as well as diagnosis, "it's not 

timee to put away the biopsy forceps" [17]. 
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