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Background In the field of medicine, serum concentrations of
drugs with a narrow therapeutic window, used to treat seiz-
ures, are measured to assure the most efficacious and safe
way of treating every individual patient. This form of person-
alised medicine is called therapeutic drug monitoring (TDM).
We have explored the possibility to measure and monitor
drugs in exhaled breath (EB), to perform completely painless
and non-invasive TDM for a future clinical application espe-
cially in pediatric patients.
Methods We employed secondary electrospray ionisation in
combination with high resolution mass spectrometry to obtain
highly resolved EB mass spectra. We then statistically com-
pared these EB mass spectra between patients taking antiepi-
leptic drugs against controls (no drugs), to find potential EB-
based bio-markers for drugs. Suspected drug metabolites
detected in breath will be compared with systemic blood con-
centrations. We will screen a total of 15 drugs requiring
TDM.
Results So far we have successfully measured EB mass spectra
of patients undergoing treatment with Valproic acid (VPA, n
= 27), Lamotrigine (n = 19), Levetiracetam (n = 15) and
Oxcarbazepine (n = 11). Exploratory data analyses are still
ongoing for these drugs. However, for VPA we have identified
few candidate ions which enables us to predict free VPA
blood concentrations (RMSE 1.5 mg/L). Additionally, we have
positively identify two molecules involved in free VPA predic-
tion, based on LC-MS/MS of the exhaled breath condensate.
In the near future we will continue to perform data analyses
and LC-MS/MS on ions of interest to confirm their identity.
Conclusions This work is a part of an ongoing study and it is
too early to come up with a definite conclusion. However, we
observed several differentially abundant ions between controls
and epileptic patients for various drugs, but the identity and
clinical significance of these ions is yet to be determined.
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Introduction ACE inhibitors (ACEi) have a prominent place in
the treatment of heart failure in children. However, there is a
significant interpatient variability in efficacy and safety in
those children that is not completely understood. Metabolo-
mics provides an interesting innovative approach to better
understand underlying mechanisms for variation in disease and
response to therapy. With this review, we aim to provide an
overview of metabolomics in the field of heart failure therapy
with or without ACEi in both adults and children and try to
identify gaps in this field.
Methods The PubMed database was systematically searched
using several search strategies. Articles were labelled as rele-
vant when they included information on either metabolomics
of adult patients with heart failure and/or ACEi-therapy or in
children. This yielded 42 relevant articles
Results 24 articles were found describing metabolomics in
adults with heart failure, either with or without ACEi-therapy.
In addition, several metabolites were identified in adults corre-
lating with either ACEi-efficacy or safety. No metabolomics
articles were found in children with heart failure or in chil-
dren on ACEi-therapy. Several papers (18) were found on
metabolomics in children for other diseases and/or treatments.
Conclusion Metabolomics in adult heart failure patients has
helped to unravel part of observed disease and therapy varia-
bility, and appears helpful in identifying patients at risk for
therapy failure as well as detecting novel targets for heart fail-
ure therapy. In children, a significant information gap exists.
This provides exciting opportunities for personalized treatment
of heart failure.
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Background Patients with congenital adrenal hyperplasia
(CAH) have low to no biosynthesis of cortisol and require
lifelong cortisol replacement. Optimisation of hydrocortisone
(HC, synthetic cortisol) therapy in this population is impor-
tant, since too low or high cortisol concentrations increase the
risk of adrenal crisis or Cushing’s syndrome1. HC has nonlin-
ear pharmacokinetics (PK) caused by saturable binding to cor-
ticosteroid binding globulin (CBG)2. The objective of this
analysis was to extend an established paediatric HC PK-
model3 with dried blood spot (DBS) data in order to further
characterise the binding behaviour of HC in children.
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