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Surname powell-brett

Email Address 32

Telephone HPB research fellow

Institution Details
Name University Hospital Birmingham

Address University Hospital Birmingham NHS Foundation
trust 
Mindelsohn Way, Birmingham B15 2TH

Abstract
Title of Study The development of a novel metabolomic test to

diagnose and quantify pancreatic exocrine
insufficiency among patients with chronic
pancreatitis. The DETECTION study

Abstract and methodological description Abstract and methodological description of the study

PEI is highly prevalent in chronic pancreatitis with
incidence of 85%.(1-5) The development of PEI has
substantial implications, with malabsorption having a
significant impact on a patient’s symptom burden,
quality of life and survival. Symptom reporting has
identified that 80% of patients with PEI have
abdominal pain, 64% bloating symptoms, 75%
experience regular and troublesome diarrhoea and
67% report weight loss.(6) The resultant malnutrition
has been shown to increase the risk of osteoporosis
(and the associated low impact fractures),
cardiovascular events and sarcopenia.(7-10)
Recently both reduced survival and cardiac events
have been reported more frequently among patients
with chronic pancreatitis and not receiving PEI
treatment. (11, 12) Post pancreatic resection, PEI is
associated with increased post-operative
complications, longer hospital stays and higher
costs.(13-15) It has also been shown that
appropriate treatment with PERT is associated with
symptom improvement, improved QOL index scores
and significant survival advantages.(16-20)

Despite the clear advantages, therapy with PERT is
often not routine. Some 60-80% of patients with PEI
do not currently receive PERT. The 2018
prospective national audit of pancreatic cancer,
RICOCHET, reports that the majority of patients with
pancreatic cancer and PEI in the UK do not receive
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PERT; this is consistent with data from other
European countries and Australia, showing that only
around 20% of patients with overt symptoms of PEI
received PERT. (21-23)

Reasons for under-treatment are not well defined,
but in part relate to a lack of a diagnostic test that is
accurate, easy to perform and produces quick
results. Diagnostic tests are essential, as the
symptoms of pancreatic exocrine insufficiency are
subtle and often confused with underlying disease
states. This is made worse by a lack of awareness
among clinicians. 

The gold standard for PEI testing is 72 hours-faecal
fat quantification, but this is unpleasant, time-
consuming, impractical and requires cessation of
PERT.(24, 25) The most widely direct is the FE-1
stool test. Unfortunately, although being relatively
easy to perform, FE-1 is of limited use owing to poor
sensitivity in mild PEI and has also been shown to
be unreliable post pancreatic resection. (26) More
recently, there has been increasing interest in the
13C-MTG breath test, which has shown promising
results. However, it is costly, time-consuming (the
test takes 6 hours to perform), the substrate is
difficult to attain and is limited to specialist tertiary
centres.(27)

There is therefore a real need for the development
of a novel diagnostic test that is non-invasive, easy
to perform, produces quick results and could be
available outside of a tertiary specialist care setting. 

Metabolomics is a highly accurate method of
quantifying the products of digestion in blood. These
products of digestion (for example short chain fatty
acids) are dependent on the normal functioning of
the gastrointestinal tract, for example blood lipid
levels are very different in the fed and fasted states.
This program of work will give a standard meal to
healthy controls and patients with PEI and screen
their blood before and after a test meal. Differences
in the metabolic profile will be used to develop a
‘profile’ of PEI based upon one metabolite or a
combination of metabolites. 

It is our hypothesis that the metabolic profile of a
patient with PEI will be vastly different to that of a
healthy person in response to a test meal and that
this could be the basis of an effective diagnostic test
and treatment guide for PEI. There is strong
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supportive evidence for this: A comprehensive study
by Pellis et al set a good precedent for there being
identifiable differences in the metabolic profile in the
post-prandial state for patients with different
nutritional intakes.(28) Although the metabolic
profile of patients with PEI has not been studied
before it is logical that in those with insufficient
enzymes to carry out the metabolic processes
involved in digestion (specifically lipases and
proteases) a very different metabolic picture will
ensue following an appropriate test meal in
comparison to healthy controls. 

Our objective in this stage of discovery research is
to identify a metabolic profile of pancreatic exocrine
insufficiency and investigate the use of a
metabolomic test to diagnose and treat PEI. The
first phase of this research will be to identify the
‘metabolic profile’ of patients with PEI. With
preliminary funding we have observed clear
differences between test and control subjects in a
small pilot study of pancreatic cancer (N=10). We
have secured a further £30,000 to initiate our study
and define the metabolic profile on a cohort of
pancreatic cancer patients and a cohort of healthy
controls. Our application to PSGBI is for £9,520 to
define the metabolic profile of a cohort of patients
with chronic pancreatitis. It cannot be assumed that
the consequences of PEI amongst those with
benign disease will be the same as those with
cancer. We already have funding for the healthy
control comparators. 

Project overview 

The full study will be a single centre, prospective
cohort study investigating the use of metabolic
analysis to identify a metabolic test able to diagnose
and quantify PEI. 

Patients of interest 
Adult patients with known PEI. Initial samples will be
collected to define the test metabolic profile of
patients with PEI (from a cohort of patients with
pancreatic cancer and a cohort of patients with
chronic pancreatitis). Dependent on the success of
the initial test metabolic profiles we will proceed to a
fully powered study using these test metabolic
profiles aiming to recruit 45 patients with PEI and an
equal number of healthy controls. 
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Intervention 
The only invasive procedure in the initial phase will
be blood sample collection at baseline and at 0.5, 1,
2, 3, 4, and 6 hours following a test meal (fatty
nutritional drink) via a cannula. 

Comparison 
Primary comparison is of the metabolic profile of
patients with PEI vs healthy controls following a test
meal. For secondary outcomes, same day 13C-MTG
breath testing will be performed in parallel to
compare results. In addition, PEI-Q sample
questionnaires will be used to compare results to
symptom reporting and QOL. 
The metabolic profile between patients and controls
will be assessed and those metabolites most
different will be identified from the initial cohorts of
patients with PEI (A cohort of patients with
pancreatic cancer for which we are already funded
and a cohort of patients with chronic pancreatitis for
which we are seeking funding) and healthy controls
(for which we are already funded). Test ‘profiles’ of
PEI will be developed following statistical analysis of
the candidate metabolites thought to be most
affected by PEI. These test ‘profiles’ will then be
used in the fully powered study.

Number of participants
The initial samples will be from 10 patients with PEI
and pancreatic cancer, 10 patients with chronic
pancreatitis and 10 healthy controls; the full study
aims to recruit 45 patients with PEI, and 45 healthy
controls. PEI status will be evaluated with the FE-1
test and 13C breath test. 

Metabolic analysis
All cohort testing and sample analysis will take place
at the Queen Elizabeth Hospital Birmingham
(QEHB) as a single-centre study. The metabolic
phenotyping will be performed in the £8M Phenome
Centre Birmingham, a large-scale research facility
designed for metabolic phenotyping studies. All
plasma samples will be analysed applying two
complementary untargeted ultra-performance liquid
chromatography-mass spectrometry assays in the
group of Professor Dunn at the £8M Phenome
Centre Birmingham. These assays allow detection
of between 1500 and 2000 metabolites in human
plasma, both water-soluble metabolites including
carbohydrates, amino acids and organic acids and
also lipids including fatty acids and acyl glycerides.
Raw data will be processed applying the open



06/02/2020 Pump Priming applications - Administration

https://www.psgbi.org/admin/pump-priming/1/applications/13/view/ 6/7

source software XCMS followed by univariate and
multivariate analysis of the processed data to
identify metabolites which are most predictive of
PEI. Subsequently a biomarker rule will be
developed and its accuracy and specificity will be
reported applying AUROC 

References

Unable to fit in word limit, can append if required 

Timetable
Name recruitment of 10 patients with pancreatic cancer

and PEI

Date 01/03/2020 - 01/05/2020

Name Delivery of study days to collect metabolomic
samples

Date 01/02/2020 - 01/06/2020

Name Metabolomic analysis (batch analysis)

Date 01/07/2020 - 01/09/2020

Name Data processing + statistical analysis

Date 01/09/2020 - 01/11/2020

Funding
Name ysis - 10 study subjects, 7 blood samples each.

£136 per sample. (includes sample preparation,
data acquisition, data processing, statistical analysis
and interpretatioMetabolomic sampling and analn

Amount 9900.0

Details of ethical approval
The study has full HRA approval and local trust sponsor approval.

Institutional approval information
The study has been approved by the trust sponsor and has been reviewed and approved by our local 'General
surgical trials oversight group'

Declaration
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Copyright © Pancreatic Society of Great Britain and Ireland 2020

Confirm Declaration: Yes
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Email Address john.isaac2@uhb.nhs.uk

Telephone +44 (0) 121 371 4641

Institution University Hospital Birmingham

Address 3rd Floor Nuffield House Rm 41E
Liver - University Hospitals Birmingham NHS
Foundation Trust
Nuffield House
Birmingham, B15 2TH
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