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Take hom e m essage: 
there is still a lot to 
be developed! 
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Exposom e

• The totality of 
hum an 
environm ental (non-
genetic) exposures 
from  conception 
onwards, 
com plem enting the 
genom e. 
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W ild CP, Cancer Epidem iol Biom arkers Prev.2005 Aug;14(8):1847-50

Vrijheid M . Environ Health Perspect, Thorax2014;69:876-878
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Cum ulative distribution of chem ical 
concentrations in blood
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Rappaport, Environ Health Perspect. 2014
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Global Death Attributed to Exposure-risk 
Factors for Chronic Diseases
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Rappaport SM . PLoS One.2016 Apr 22;11(4):e0154387. 

W orld Health Organization estim ates of exposures affecting global deaths in 2010 
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Risk factors for exposures that contribute 
to chronic-disease m ortality.
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• Are participants exposed to additional chem icals that 
confound the intervention effect?

-Pesticides and antibiotics in produce

-Chem icals in m akeup and skincare

-Dyes in clothing item s

Exposom e in Clinical Trials with Free-living 
Participants
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• Are participants taking m edications as they reported?

• Varied drug m etabolism  am ong patients

• Are the m edications interfering with the intervention?

Exposom e in Clinical Trials with Free-living 
Participants
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Drug 
efficacy 
and safety

Nutrition-
related 

-Appetite

-GI issues

-M etabolism
Self-reports are not always accurate and m edical records are not 
always accessible
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Goal

Explore the feasibility of using untargeted 
m etabolom ics analysis to identify the m edications, 
food-related com ponents, and environm ental 
chem icals participants are exposed to.

Our exploratory analysis
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M ethods
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54 serum samples from participants with 
spinal cord Injury in a dietary interventional 
study 
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M ethods
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54 serum samples from participants with 
spinal cord Injury in a dietary interventional 
study 

Sam ple: water-soluble 
extracts
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M ethods
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54 serum samples from participants with 
spinal cord Injury in a dietary interventional 
study 

Liquid chrom atography–
m ass spectrom etry (LC-
M s/M S)
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 LC process separates 
ions by retention tim e

 M S/M S process

--The first M S filters for the 
precursor ions 

--Fragm entation of 
precursors by high energy

--The 2nd M S: filter 
fragm ented ions

 The fragm entation 
pattern can help ID the 
precursor

LC-M S/M S 
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M S-DIAL

SCHOOL OF M EDICINE PHYSICAL M EDICINE AND REHABILITATION     

54 serum samples from participants with 
spinal cord Injury in a dietary interventional 
study 

.W iff .abffile 
conversion

Library (M SP 
spectral kit)

M anual 
classification of 
m atched 
m olecules
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Results: Overview of Detected Ion Features
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Total Ion Feature M atched 423

Drugs and m etabolites/excipients 108

Food/food additives 71

Plant com pounds in dietary supplem ents 25

Physiological interm ediates 167

Chem icals (flam e retardants, insecticides, 
cosm etics and solvents)

19

Others 33

Continuously 
updated
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Results: M S/M S confirm ation vs self-
reported m edication use
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M S/M S Confirm ed
90% of 48 Reported 

drug uses

Not Confirm ed
10%

There are 72 cases where 
M S/M S confirm ed, but 
patients did not report

Additionally, MS/MS 
confirmed 30 more drugs, 
which patients did not 
report (e.g., Cocaine and 
metabolites)
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• Untargeted m etabolom ics analysis as an option/supplem entary 
tool to explore the Exposom e (including participant drug 
use/abuse)

BUT

• The list of drugs considered “m atched” are lim ited by a peak 
intensity threshold and library/reference availability 

• Chem ical identification process is not autom ated and tim e-
consum ing

• Only extracted water-soluble m olecules can be detected; 
separate sam ple preparation/analyses needed.

• Serum  sam ple m ay only represent a snapshot of exposure

Conclusion and Discussions
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