Beyond the Biopsy: Is it feasible to lower the ten-fold anti-tissue transglutaminase threshold in diagnosing coeliac disease?

Introduction:
Emerging evidence supports a no-biopsy diagnosis for coeliac disease in patients with anti-tissue transglutaminase (tTG) titres ≥10 times the upper limit of normal (ULN). We investigated the diagnostic yield of tTG at thresholds below 10xULN and its performance characteristics in relation to clinical presentation, age, HLA genotype, total IgA, and endomysial antibodies (EMA).

Methods:
A retrospective analysis of a prospectively recruited cohort of adult patients (≥16 years) referred with suspected coeliac disease to a tertiary gastroenterology unit between 2015 and 2024. Patients with IgA deficiency or on a gluten-free diet at the time of gastroscopy were excluded. All patients had serum tTG, total IgA, and EMA measured. The time interval between serological testing and gastroscopy was within six weeks. 

Results:
A cohort of 1073 patients (median age 38 years (IQR 26-54), 67% female) met the study criteria. In total, 62% were diagnosed with coeliac disease (positive serology and Marsh 3), 15% had positive serology but Marsh 0-2 changes (potential coeliac disease), and 23% had negative serology and normal biopsies.

Serum tTG ULN showed excellent diagnostic accuracy for the prediction of duodenal villous atrophy (AUC: 0.91, 95% CI: 0.89-0.93). The optimal tTG titre cut-off was ≥7xULN, demonstrating 96% specificity (95% CI: 93%-98%), 52% sensitivity (95% CI: 48%-56%), and 95% PPV (95% CI: 93%-97%). EMA testing did not provide any diagnostic advantage over a tTG titre cut-off of ≥7xULN. In patients with a false positive tTG at ≥7xULN, EMA was also falsely positive. In cases of a positive EMA result, the test showed lower specificity (90%) and PPV (92%), but higher sensitivity (67%). 

In patients with a high total IgA, applying a tTG titre cut-off of ≥7xULN resulted in a decrease in both specificity and PPV to 94%. Among 835 patients with HLA typing, individuals with DQ2 or DQ8 heterozygous genotype exhibited significantly lower tTG compared to homozygous individuals (median 2.9xULN (IQR 1.7-18.3) vs. 6.6xULN (IQR 0.8-10.1), p<0.001). Patients presenting with micronutrient deficiencies (iron, folate, vitamin B12, vitamin D) had significantly higher tTG (median 5.7xULN (IQR 1.4-18.3)) compared to those presenting with classical (median 2.7xULN (IQR 0.3-9.6), p<0.001) and non-classical (median 1.7xULN (IQR 0.2-8.1), p<0.001) symptoms of coeliac disease. There was a weak inverse relationship between tTG ULN and age (Spearman’s Rho -0.166, p<0.001). 

Conclusion:
This is the largest study to date investigating the clinical utility of tTG in a no-biopsy context for coeliac disease. A tTG titre cut-off of ≥7xULN is a feasible diagnostic threshold. The role of total IgA extends beyond identifying those with a deficiency and demands careful evaluation. EMA testing offers limited diagnostic benefit over tTG in a no-biopsy approach. 
