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changes at the 69th or 70th amino
acids. Theoretical analysis of the
monoisotopic [M⫹7H]⫹7 A70T
compared to the wild-type yielded a
predicted difference of m/z 4.2871,
which is within approximately 0.5
ppm mass error of the experimental
data. We have also confirmed the
A70T amino acid substitution (c.
208G⬎A; p.70A⬎T) on the genetic
level in 3 patients who had sufficient
residual serum sample to allow extraction of enough cell-free DNA
for PCR and Sanger DNA sequencing (data not shown). The A70T
single nucleotide polymorphism
(SNP) is catalogued in the NCBI
SNP database (rs151098426) (3 ).
In conclusion, we have identified a fairly common variant of
IGF-1, A70T-IGF1, of unknown
clinical significance in our clinical
LC-MS HRAM assay, which cannot
be distinguished from wild-type by
the current market-leading immunoassay. When known pathogenic
mutations exist or discordant results
with established immunoassays are
discovered, variant protein sequences should be considered and
evaluated. The corollary is also true.
When mass spectrometric assays
give unexpectedly low results, one
should contemplate the possibility
of the presence of variants and scan
for them. One reason for doing this
is that a “missed” pathogenic variant
would give the clinically correct result for the wrong reason, which
might result in a failed opportunity
for definitive genetic family testing
(4, 5 ). The other reason is that several of the variants are either nonpathogenic or of uncertain significance, leading to a potentially falsely
low IGF-1 result being reported.
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Phosphatidylethanols in
Breath: A Possible
Noninvasive Screening
Test for Heavy Alcohol
Consumption
To the Editor:
Several biological specimens are
available for toxicological investigations. Analyzing exhaled breath for
the presence of alcohol has a long
tradition as a preliminary screen in
roadside sobriety testing and is also
used in medical and workplace settings. For detection of chronic heavy
alcohol consumption, measurement
of blood biomarkers is the standard.
Traditionally, this has involved measurement of liver function tests such
as ␥-glutamyltransferase, but today
measurement of an alcohol-induced
change in serum transferrin glycosylation, known as carbohydratedeficient transferrin (CDT),1 offers
a more specific biomarker for heavy
drinking (1 ). Another specific and
seemingly more sensitive blood test
used for the same application is the
measurement of phosphatidylethanols (PEth), which are degradation
products of membrane phosphatidylcholines and ethanol formed by enzymatic action (2 ). On abstinence from
alcohol after a period of heavy drinking, CDT and PEth concentrations
could remain increased for several
weeks up to approximately 1 month.
For drugs-of-abuse testing,
urine is the principle specimen.
However, because supervised sampling (used to minimize the risk of
adulteration or substitution) is considered personally sensitive, specimens allowing for noninvasive sampling, such as oral fluid and hair,
have been introduced. Breath testing has also been successfully explored as an alternative method for
drugs of abuse, since low molecular
© 2015 American Association for Clinical Chemistry
1
Nonstandard abbreviations: CDT, carbohydratedeﬁcient transferrin; PEth, phosphatidylethanol; BAC,
blood alcohol concentration.
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Fig. 1. Chromatograms for PEth 16:0/18:1 in standard samples at 100 pg (A) and 5 pg (B) PEth 16:0/18:1 spiked onto a ﬁlter
containing PEth-negative breath matrix, and authentic breath samples collected from a heavy drinker (⬃30 pg/ﬁlter) (C) and a
non-drinking control subject (D).
Results are shown for the qualiﬁer (m/z 701.5 3 255) and quantiﬁer (m/z 701.5 3 281) ion transitions. Quantiﬁcation was based on
measuring peak areas relative to the internal standard.

weight substances circulating in the
body are to some extent exhaled in
breath as part of aerosol particles
(3 ). A variety of abused substances,
including amphetamines, benzodiazepines, cannabis, cocaine, and
opiates, are detectable in breath
samples (4, 5 ).
Exhaled breath contains phospholipids such as phosphatidylcholines (3 ), suggesting it may also be a
useful matrix for PEth measurement
and hence for noninvasive screening
of moderate to heavy drinking. To explore this possibility, breath samples
were collected from 12 male and female patients (aged 35–71 years) with
self-reported heavy drinking seeking
treatment at the Stockholm Dependence Treatment Centre, half of them
being in a state of intoxication [blood
alcohol concentration (BAC) range
0.01– 0.30%, median 0.08%] according to a breathalyzer test. Twelve laboratory colleagues (25–59 years) with
self-reported alcohol abstinence or
regular low drinking but no alcohol
intake in the previous 2 days served as
controls (ethics permission 2008/
992
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1347–31 from the Stockholm Regional Ethics Board).
A breath sample was collected
from all subjects, using a commercial disposable device (SensAbues)
(4 ). The specimen consists of
aerosol microparticles originating
mainly from the airway lining fluid
(surfactant) (3 ), and each sample
corresponds to approximately 30 L
exhaled air. Samples were prepared
for LC-MS/MS analysis, as detailed
elsewhere (4 ). Briefly, the device was
uncapped and 2 mL methanol carefully applied directly onto the filter,
avoiding contact with the wall. After
5 min, a further 4 mL methanol was
added and the effluent processed for
analysis by evaporation.
LC-MS/MS analysis of 2 PEth
molecular forms (16:0/18:1 and 16:
0/16:0) was done by electrospray
ionization and monitoring negative
ions in selected reaction monitoring
mode (4 ). PEth 16:0/18:1 was chosen
because it is the major form in blood
(2 ), and PEth 16:0/16:0 because the
corresponding phosphatidylcholine is
the major airway surfactant phospho-

lipid (3 ). Analyte identification was
based on correct retention time and
product ion ratio relative to standards
(PEth 16:0/18:1 from Med Chem
101; PEth 16:0/16:0 from Avanti Polar Lipids) at 5–5000 pg/sample and a
deuterated internal standard (PEth
16:0/18:1-d31 from Avanti Polar Lipids). The limits of detection (signal:
noise ⬎3) were approximately 2 pg/
filter, and the lower limits of
quantification (signal:noise ⬎10, CV
⬍20%) were approximately 5 pg/filter, as determined by spiking filters
containing PEth-negative breath matrix with standards.
All 12 breath samples collected
from alcohol-using patients contained
measureable concentrations of PEth
16:0/18:1 (range 20 –77, median 45.5
pg/filter), whereas the 16:0/16:0 form
was not detected. The PEth 16:0/18:1
concentrations were 4 –15 times
higher than the limit of quantification, and all showed a correct ratio between qualifier (m/z 701.5 3 255)
and quantifier (m/z 701.5 3 281) ion
transitions (ratio range 0.28 – 0.35,
median 0.32) (Fig. 1). In contrast,
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neither PEth form was detected in
the samples from control subjects
(Fig. 1).
The PEth 16:0/18:1 concentrations in breath samples from
alcohol-using patients did not correlate with the BAC (P ⫽ 0.660,
Spearman), nor was there any statistically significant difference in PEth
16:0/18:1 concentration between
BAC-positive (median 50.5 pg/filter) and BAC-negative (median
45.5 pg/filter) patients (P ⫽ 0.699,
Mann–Whitney).
Phospholipids are a main constituent of exhaled breath particles originating from the surfactant (3 ). The
findings of this study extended this
knowledge by demonstrating that abnormal phospholipids formed in
blood following heavy alcohol consumption (i.e., PEth) (2 ) are also measurable in breath. Whether PEth has
any influence on surfactant or respiratory function or is involved in alcoholic lung injury is not known. However, our results support PEth
measurement in exhaled breath as offering a novel screening method for
excessive drinking and, as such, a noninvasive alternative to blood biomarkers. Because there was no difference
between intoxicated and sober patients, the breath PEth test apparently
reflects chronic heavy drinking and
not acute intoxication. The exact relationship between alcohol consumption and PEth in breath, and the association between concentrations in
breath and blood, remains to be
elucidated.
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Interference from
3-O-Methyldopa with
Ultra–High Performance
LC-MS/MS Measurements
of Plasma Metanephrines:
Chromatographic
Separation Remains
Important
To the Editor:
Wright et al. (1 ) recently described the use of multiple reaction
monitoring with multistage fragmentation (MRM3), for which the
conventional product ion produced by collision-induced fragmentation of the precursor ion
[M⫹H⫹] is further fragmented in
an ion trap to produce a “second
generation product ion.” This approach can eliminate occasional
interferences during measurements of metanephrines from unknown substances in plasma samples. We outline here interference
from an endogenous analyte present in all plasma samples, 3-Omethyldopa, which cannot be
eliminated by MRM3. The interference affects measurements of
methoxytyramine, the O-methylated metabolite of dopamine, important for diagnosis of chromaffin cell tumors and identification
of metastatic disease (2, 3 ).
3-O-Methyldopa is formed
by the action of catechol-Omethyltransferase (COMT) on
L-dopa, the immediate precursor
of dopamine. 3-O-methyldopa is
present in plasma at 50 –300
nmol/L (10 – 63 ng/mL) concentrations (4 ), more than 10-fold
higher than L-dopa, reflecting slow
renal clearance. In contrast, concentrations of methoxytyramine
normally do not exceed 0.11
nmol/L (18 pg/mL), with cutoffs of
0.20 – 0.41 nmol/L (33– 69 pg/mL)
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