Screening with blood 7α-hydroxy-4-cholesten-3-one by liquid chromatography tandem mass spectrometry to identify SeHCAT-diagnosed bile acid diarrhoea.
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Introduction:
Bile acid diarrhoea (BAD) causes digestive symptoms including frequent loose stools, urgency and incontinence, but diagnosis is often delayed and patients remain untreated. The gold-standard investigation is the SeHCAT test, measuring bile acid retention and loss over 7 days. This has had availability problems and requires two visits to a nuclear medicine department.  A cheaper, screening test would increase diagnostic rates. 7α-hydroxy-4-cholesten-3-one (C4), measured in blood, quantifies new bile acid synthesis. A liquid chromatography tandem mass spectrometry (LC-MS/MS) assay has been developed and validated.  We aimed to investigate the performance of this assay to assess how this can help select patients for SeHCAT and reduce unnecessary tests.

Methods: 
Patients (n=133, M:F= 40:93) from two separate centres (n=108, London and n=25, Oxford) referred for SeHCAT testing were recruited. All patients provided early-morning serum samples for C4 analysis. The diagnostic performance of serum C4 against SeHCAT was analysed, using a SeHCAT retention of ≤10%, conventionally representing severe or moderate BAD.

Results:
40 patients (30%) had a positive SeHCAT <10%, 19 (14%) mild 10-15%, 22 (17%) borderline 15-20%, and 52 (39%) were negative >20%. C4 levels were inversely proportional to SeHCAT retention. The median C4 was 103 nmol/L in patients with SeHCAT <10%, and 29 nmol/L in those >20%. A ROC curve analysis of C4 showed an AUC of 0.82 to detect a SeHCAT <10%.

Optimal positive and negative cut-off values were calculated. A C4 value >120 nmol/L had 96% specificity and 37% sensitivity, and C4 of 30 nmol/L was 35% specific and 97% sensitive.

Using these values, 53 (40%) patients would no longer need SeHCAT to make or rule out a possible diagnosis of moderate or severe BAD. 80 (60%) would still require a SeHCAT test. This would include patients with severe or persistent symptoms who may be false negatives, and those with mild or borderline BAD.

Conclusions:
A reliable C4 assay has been established and its use as a screening test validated. It will benefit the diagnosis of BAD, with high and low cut-offs predicting the SeHCAT result in around 40% of those currently undergoing testing. There will be significant cost-benefits from this strategy. Its ease of use will encourage screening and increase the number of patients diagnosed and treated for BAD.
