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ABSTRACT

A pharmacokinetic study was set up to investigate the pharmacokinetics of the anti-emetic agents aprepitant and
dexamethasone and the drug-drug interaction between these drugs in children. In order to quantify aprepitant
and dexamethasone, a liquid chromatography-tandem mass spectrometry assay was developed and validated for
the simultaneous analysis of aprepitant and dexamethasone. Protein precipitation with acetonitrile-methanol
(1:1, v/v) was used to extract the analytes from plasma. The assay was based on reversed-phase chromatog-
raphy coupled with tandem mass spectrometry detection operating in the positive ion mode. The assay was
validated based on the guidelines on bioanalytical methods by the US Food and Drug Administration and Eu-
ropean Medicines Agency. The calibration model was linear and a weighting factor of 1/concentration® was used
over the range of 0.1-50 ng/mL for aprepitant and 1-500 ng/mL for dexamethasone. Intra-assay and inter-assay
bias were within +20% for all analytes at the lower limit of quantification and within +15% at remaining
concentrations. Dilution integrity tests showed that samples exceeding the upper limit of quantification can be
diluted 100 times in control matrix. Stability experiments showed that the compounds are stable in the biomatrix
for 25 h at room temperatures and 89 days at —20 °C. This assay is considered suitable for pharmacokinetic
studies and will be used to study the drug-drug interaction between aprepitant and dexamethasone in pediatric
patients.

1. Introduction

shown a drug-drug interaction between aprepitant and dexamethasone.
The area under the plasma concentration time curve (AUC) of dexa-

Aprepitant is a selective neurokinin-1 receptor antagonist approved
for the prevention of chemotherapy-induced nausea and vomiting
(CINV) in adults and pediatric patients from the age of 6 months and for
the prevention of postoperative nausea and vomiting in adults.[1] For
the prevention of CINV, aprepitant is co-administered with the corti-
costeroid dexamethasone. Pharmacokinetic (PK) studies in adults have

methasone increases approximately 2-fold when co-administered with
aprepitant[2-4] and hence according to the product information of
aprepitant the dexamethasone dose needs to be reduced by 50% when
administered together with aprepitant[1]. In children this interaction
has not been studied thoroughly.

Aprepitant has been shown to be effective for the prevention of CINV

Abbreviations: AUC, area under the plasma concentration time curve; CINV, chemotherapy-induced nausea and vomiting; CV, coefficient of variation; IS, internal
standard; LC-MS/M, liquid chromatography tandem-mass spectrometry; LLOQ, lower limit of quantitation; MF, matrix factor; MRM, multiple reaction monitoring; P,

pharmacokinetic(s); QC, quality control; ULOQ, upper limit of quantification.
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in pediatric patients as an adjuvant to ondansetron and dexamethasone
[5,6]. However, the complete antiemetic response to triple therapy in
children is lower than in adults (approximately 50% and 70-80%,
respectively)[7-9], which could be due to an incorrect dose of dexa-
methasone. It is possible that the influence of aprepitant on the PK of
dexamethasone is different in children than in adults. To study the PK of
aprepitant and dexamethasone and the drug-drug interaction between
these drugs in children, a PK study has been set up.

PK studies in children require a sensitive assay to quantify aprepitant
and dexamethasone as the volume of blood available is limited. In
addition, a simultaneous quantification is preferred to reduce the
amount of blood even more. Several methods to quantify aprepitant or
dexamethasone plasma concentrations have been published[11-17],
but no simultaneous analysis has been described hitherto. The previ-
ously developed methods for quantification of dexamethasone use
50-200 uL human plasma and could be suitable for quantification of
dexamethasone in children[14-17], however, for quantification of
aprepitant, plasma volumes up to 1 mL were needed[11,12], which is
unacceptable in the pediatric population.

The aprepitant quantification method of Wu et al. was used a starting
point for the development of a combined liquid chromatography
tandem-mass spectrometry (LC-MS/MS) assay for the quantification of
aprepitant and dexamethasone[13]. The development and validation of
that combined LC-MS/MS assay in small sample volumes from pediatric
oncology patients is described here. Its clinical applicability is demon-
strated with the analysis of samples of children with cancer undergoing
chemotherapy, treated with dexamethasone with or without aprepitant
as anti-emetics.
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2. Materials and methods
2.1. Chemicals and reagents

Aprepitant (>98%) and 2H4—aprepitant (>98%, 97.6% 2H4) were
obtained from Toronto Research Chemicals (North York, ON, Canada).
Dexamethasone (100%) was obtained from Sigma Aldrich (Zwijndrecht,
the Netherlands) and 2H4-dexamethasone (>98.3%, 97.6% 2H4) from
Alsachim (Illkirch Graffen-staden, France). Acetonitrile, formic acid,
methanol, isopropyl alcohol and water originated from Biosolve Ltd
(Valkenswaard, The Netherlands). K;EDTA plasma was obtained from
BioreclamationIVT LLC (Hicksville, NY, USA). The chemical structures
of the analytes are depicted in Fig. 1.

2.2. Stock solutions and working solutions

Stock solutions were prepared at a concentration of 1 mg/mL in
methanol for aprepitant and dexamethasone. The stock solutions were
diluted with methanol to obtain working solutions, containing both
analytes. For aprepitant the calibration working solutions were prepared
at concentrations of 2, 5, 20, 50, 200, 500, 800, 1,000, 10,000 and
100,000 ng/mL and at concentrations of 20, 50, 200, 500, 2,000, 5,000,
8,000, 10,000 and 100,000 ng/mL for dexamethasone. Two indepen-
dent stock solutions and working solutions were prepared to spike the
calibration standards and quality control (QC) samples. The QC stock-
and working solutions were prepared at concentrations of 2, 6, 100, 700,
10,000 and 100,000 ng/mL for aprepitant and at concentrations of 20,
60, 1,000, 7,000 and 100,000 ng/mL for dexamethasone. Stock solu-
tions (1,000 ng/mL) and a working solution (1 ng/mL) containing both
internal standards (IS) were prepared in methanol. All stock- and
working solutions were stored at —70 °C
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Fig. 1. Chemical structures of aprepitant (A), 2H4—aprepitant (B), dexamethasone (C) and 2H4—dexamethasone (D).
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2.3. Calibration standards, quality control samples

A volume of 380 pL control human K;EDTA plasma was spiked by 20
uL of the working solution to obtain the calibration standards in the
range of 0.1 to 50 ng/mL for aprepitant and 1.0 to 500 ng/mL for
dexamethasone. QC samples were prepared in control human KoEDTA
plasma at the lower limit of quantitation (LLOQ), at 3 times the LLOQ
(LOW), at approximately midway between the high and low QC samples
(MID) and at 75 to 90% of the highest calibration standard (HIGH). The
QC samples were prepared by spiking either 150 or 300 pL of the
separately prepared working solutions to either 2850 or 5700 pL control
human KEDTA plasma (depending on the amount of volume needed) to
obtain the final QC LLOQ, LOW, QC MID and QC HIGH concentrations.
Both calibration standards and QC samples were subsequently stored in
aliquots of 100 pL at —20 °C. Back-calculated concentrations of the
calibration standards were used for the determinations of the linearity of
the calibration model, using the reciprocal of the squared analyte con-
centrations (l/xz) as the weighting factor.

2.4. Sample preparation

A maximum of 7 whole blood samples of 1 mL were collected from
each patient treated with dexamethasone with or without aprepitant.
Directly after collection, samples were centrifuged for 5 min at 2000g at
room temperature. Thereafter, plasma was obtained and stored at —70/-
80 °C until analysis. Before sample pretreatment, samples were thawed
at room temperature and vortex-mixed for 10 s. To 100 pL of plasma, a
volume of 10 pL IS working solution was added, except for the double
blank samples. A volume of 200 pL acetonitrile-methanol (1:1, v/v) was
used for protein precipitation (PP) to extract the analytes from plasma.
Samples were vortex-mixed for 10 s and centrifuged at 21,5008 for 3 min
at room temperature. The supernatant was transferred to an autosam-
pler vial with insert.

2.5. Liquid chromatography-mass spectrometry equipment and conditions

An Acquity I class UPLC system with binary pump, integrated
degasser, column oven and I class autosampler were used (Waters,
Milford, MS, USA). The temperature of the autosampler and column
were kept at 8 °C and 40 °C, respectively. Mobile phase A consisted of
0.1% (v/v) formic acid in water and mobile phase B consisted 0.1% (v/
v) formic acid in acetonitrile. Gradient elution was applied at a flow of
300 pL/min through an Acquity UPLC BEH C18 column (50 x 2.1 mm
ID, 1.7 pm particle size) with an additional Acquity UPLC BEH C18
guard column (5 x 2.1 mm ID, 1.7 pm particle size) (both Waters). The
applied gradient program was 30% B (0-1.0 min); 30-98% B (1.0-2.5
min); 98% B (2.5-4.0 min); 98-30% B (4.0-4.01 min); 30% B (4.01-6.0
min).

A QTRAP5500 triple quadrupole mass spectrometer (MS) equipped
with a turbo ion spray interface, operating in positive ion mode was used
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(Sciex, Framingham, MA, USA). Multiple reaction monitoring (MRM)
chromatograms were acquired and processed using Analyst™ software
(Sciex, version 1.6.2). The MS operating parameters are summarized in
Table 1.

2.6. Validation procedures

The validation of the assay was conducted in compliance with the
most recent edition of the OECD Principles of Good Laboratory Practice,
and based on the FDA and EMA guidelines on bioanalytical method
validation[18-20].

2.7. Ethical considerations

In compliance with ethical standards, patients were included after
written informed consent was acquired. Ethical approval by the insti-
tutional Medical Ethics Committee of the Erasmus Medical Center was
obtained under protocol number 2018-1578.

3. Results and discussion
3.1. Method development

Starting point of the method development was the aprepitant method
of Wu et al[13]. Detector settings for all compounds were established by
infusion of both analytes and internal standards. As organic component
of the mobile phase, acetonitrile proved to have a far lower background
than methanol. Variations in gradient compositions were tested to
optimize elution times, peak shapes and the separation of the analytes
from interferences. Subsequently sample processing was tested and
protein precipitation with 200 pL acetonitrile-methanol (1:1, v/v)
proved to give the lowest variation and best signal to noise. Chro-
matograms of a double blank sample, blank sample, plasma sample
spiked at QC MID levels, blank patient sample and patient sample are
shown in Fig. 2. The method was developed using a small sample volume
of 100 pL human plasma. The resulting method proved to be linear from
0.1 to 50 ng/mL for aprepitant and from 1 to 500 ng/mL for
dexamethasone.

3.2. Method validation

3.2.1. Accuracy and precision

In order to assess intra- and inter-assay accuracies and precisions,
five replicates of QC samples were analyzed in three analytical runs at
the LLOQ, 3 times the LLOQ, midrange and high concentrations. The
accuracy (bias) was determined as relative difference between the mean
measured concentration (per run for intra-assay bias and overall for
inter-assay bias) and the nominal concentration and coefficient of
variation (CV, %) were used to assess the intra-run precision. Analysis of
Variance (ANOVA) was applied to assess the inter-run precision. The

Table 1
Mass spectrometry settings for the analytes and their internal standards.
Parameter
Run duration 6.00 min
Ion spray voltage 4000 V
Collison gas 8 au
Curtain gas 30 au
Temperature 500 °C
Dwell time 75 ms

Specific Parameters Analyte Parention (m/z) Production (m/z)

Aprepitant 535.3 277.2
2H,-Aprepitant 539.0 281.1
Dexamethasone 393.0 355.2
2H,-Dexamethasone 397.0 359.3

Collison energy (V)

25
27
17
17

Collision exit potential (V) Declustering potential (V)

8 61
10 86
12 96
6 116

Au: arbitrary units
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Fig. 2. Chromatograms of aprepitant (A-series) and dexamethasone (B-series) for a double blank sample (1), blank sample (2), plasma sample spiked at QC MID
levels (3) (aprepitant: 5 ng/ml, dexamethasone: 50 ng/ml), blank patient sample (4) and patient sample (5) (aprepitant: 1590 ng/mL (diluted 100-fold), dexa-
methasone: 90.4 ng/mL). The traces of the internal standards are not shown (compounds co-eluted with the analytes).

inter- and intra-assay accuracy and precision were < 20% for the LLOQ 3.2.2. Dilution integrity

and < 15% for the other concentrations and thus within the acceptance High and variable concentrations in patient samples were expected
criteria for all analytes. Details on the assay performance data are listed for aprepitant based on previously published pharmacokinetic studies
in Table 2. [21]. In order to extend the range for both analytes, a 100-fold dilution

factor was validated. Five replicates of a plasma sample spiked with
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Table 2

Assay performance data for the analysis of aprepitant and dexamethasone,
assessed in 3 different analytical batches, tested at 4 concentration levels
analyzed in 5-fold.

Intra-assay Inter-assay

Analyte Nominal Bias (%) CV, % Bias Cv,
concentration (ng/ (%) %
mlL)
Aprepitant 0.100 Within Within +2.3 +2.1
+ 4.2 +75
0.300 Within Within +4.0 +3.8
+7.7 + 3.8
5.00 Within Within +3.6 +0.9
+5.3 +4.2
35.0 Within Within +5.5 +3.3
+ 8.5 + 1.4
Dexamethasone  1.00 Within Within +0.9 +1.8
+ 4.6 +9.4
3.00 Within Within +4.4 +1.6
+ 6.0 +1.9
50.0 Within Within +2.2 -
+3.4 +3.8
350 Within Within +3.0 +3.4
+5.8 +1.6

@ No significant additional variation was observed due to the performance of
the assay in different analytical runs (mean square within groups is larger than
mean square between groups).

aprepitant and dexamethasone concentrations above the upper limit of
quantification (ULOQ) (10,000 and 1000 ng/mL, respectively), were
100-fold diluted in control human plasma, prior to sample pre-
treatment. Bias and CV for aprepitant were —0.1% and 3.4%, respec-
tively. For dexamethasone, bias was 0.4% and CV was 1.4%, within the
requirements of + 15% and a CV < 15%.

3.2.3. Carry-over

The carry-over was determined in three analytical runs and no an-
alyte peaks or IS peaks were observed in the first blank sample injected
after an ULOQ sample. As a result the carry-over was considered
acceptable (<20% of the analyte peak area of the LLOQ sample and <
5% of the peak area of the IS).

3.2.4. Specificity and selectivity

The selectivity of the method was determined by the analysis of six
different batches of control human plasma. Double blank samples and
LLOQ samples of each batch were processed and analyzed. The mean
measured concentrations at LLOQ level were 4+ 9.0% for aprepitant and
+ 16.1% for dexamethasone (requirement: within + 20% of the nominal
concentrations) and no interferences were detected at the retention
times for the analytes or IS. The cross analyte/IS interferences were
determined by separately spiking the analytes and IS to control human
plasma at their ULOQ levels and IS levels, respectively. The interferences
from aprepitant, dexamethasone or IS at the other transitions were <
20% of the peak area of the analytes at the LLOQ level and < 5% of the
peak area of the IS: 0.3% for dexamethasone in Hy-dexamethasone and
0% for all other components.

3.2.5. Matrix effect and recovery

Six batches of individual control human plasma at low and high
concentrations in singular were prepared to determine the matrix effect.
For both the analyte and IS, the matrix factor (MF) was calculated for
each matrix lot by calculating the ratio of the peak area in the presence
of matrix to the peak area in absence of matrix (working solution of the
analyte). Furthermore, the IS normalized MF was calculated by dividing
the MF of the analyte by the MF of the IS. At both tested QC concen-
tration levels the CV of the IS-normalized matrix factor from the 6
batches ranged from 0.87 to 0.99 and CV was 3.0% for aprepitant and
5.2% for dexamethasone and were thus within the required < 15% for
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both analytes.

The overall recovery was calculated by dividing the peak area of a
processed sample by the peak area in absence of matrix. The overall
recovery was 91.1 + 5.2% and 90.7 + 1.8% for aprepitant and its IS,
respectively, and was 56.5 + 2.0% and 61.7 + 1.3% for dexamethasone
and its IS, respectively.

3.2.6. Stability

The analytes were considered stable in the biomatrix when 85-115%
of the nominal concentration was found. For stock solutions acceptance
criteria of 95%-105% were applied. Plasma samples were stable for at
least up to 25 h at 20-25 °C, 89 days at —20 °C and after three freeze
(-20 °C)/thaw (20-25 °C) cycles for both analytes at QC LOW and HIGH
levels. The processed samples were stable for at least 15 days at 2-8 °C.
The stock solutions of dexamethasone were stable for at least 24 h at
20-25 °C. For aprepitant stock solutions, an increase in concentration of
5.6% was observed after 24 h at 20-25 °C, most likely explained by
evaporation of solvent. The stock solutions of both analytes were stable
at —70 °C for at least 8 months and after three freeze (-70 °C)/thaw
(20-25 °C) cycles.

3.3. Clinical application

The assay was used to determine plasma concentrations of two pe-
diatric patients receiving dexamethasone with aprepitant. The patients
(patient 1: male, 8.9 years; patient 2: female, 16.4 years) were treated
with 1dd 3 mg/kg aprepitant (with a maximum 125 mg on day 1) and
4dd 3 rng/m2 dexamethasone. Samples were taken at six time points:
0.5, 2, 4, 6, 12 and 24 h after the first administration of the agents.
Samples were processed as described in section 2.4. The plasma con-
centration time curves of two patients receiving both aprepitant and
dexamethasone are displayed in Fig. 3.

To our knowledge, this is the first study to describe a LC-MS/MS
assay to simultaneously quantify aprepitant and dexamethasone in
small volumes of human plasma (100 pL). This makes it possible to
simultaneously study the pharmacokinetics of aprepitant and dexa-
methasone for instance in the pediatric population using low sample
volumes. In addition, this assay allows to determine plasma concentra-
tions of aprepitant at a lower level than previously described in litera-
ture (LLOQ of 0.1 ng/mL compared to 1 or 10 ng/ml in human plasma)
[11-13], which might enable quantification of aprepitant in alternative
matrices like cerebrospinal fluid. Since this method was validated for a
100-fold dilution, it will be even possible to use lower samples volumes
than 100 uL for the quantification of aprepitant, which makes this
method even more suitable for the quantification of aprepitant in the
pediatric population. Previous published methods on the quantification
of aprepitant report higher upper limits of quantification (ULOQ = 1000
or 5000 ng/mL in human plasma)[11-13]. However, with this described
method it is possible to successfully measure higher aprepitant plasma
concentrations in human plasma samples by diluting the plasma.

4. Conclusion

We successfully developed a sensitive LC-MS/MS assay for the
simultaneous quantification of aprepitant and dexamethasone in small
volumes of pediatric human plasma. The validated linear assay ranges
are 0.1-50 ng/mL for aprepitant and 1-500 ng/mL for dexamethasone.
Stability showed that both analytes were stable in human Ky;EDTA
plasma at room temperature for longer than 24 h. This assay is consid-
ered suitable for pharmacokinetic studies and will be used to study the
drug-drug interaction between aprepitant and dexamethasone in pedi-
atric patients.
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Fig. 3. Plasma concentration time curves of two patients treated with aprepitant (first day: 1dd 3 mg/kg, maximum 125 mg) and dexamethasone (4dd 3 mg/m?).

Formal analysis, Writing - original draft. Matthijs M. Tibben: Investi-
gation, Validation, Formal analysis, Writing - review & editing. Abadi
Gebretensae: Investigation, Validation, Formal analysis, Writing - re-
view & editing. Hilde Rosing: Methodology, Supervision, Project
administration, Writing - review & editing. Evelien Vos-Kerkhof:
Conceptualization, Writing - review & editing. C. Michel Zwaan:
Conceptualization, Writing - review & editing. Alwin D.R. Huitema:
Conceptualization, Writing - review & editing. Jos H. Beijnen:
Conceptualization, Writing - review & editing.

Declaration of Competing Interest
The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influence
the work reported in this paper.

References

[1

—

Merck Sharp & Dohme B.V., Summary of product characteristics, Emend (2019).
https://www.ema.europa.eu/en/documents/product-information/emend-epar-pro
duct-information_en.pdf.
[2] J.B. McCrea, A.K. Majumdar, M.R. Goldberg, M. Iwamoto, C. Gargano, D.
L. Panebianco, M. Hesney, C.R. Lines, K.J. Petty, P.J. Deutsch, M.G. Murphy, K.
M. Gottesdiener, D.R. Goldwater, R.A. Blum, Effects of the neurokininl receptor
antagonist aprepitant on the pharmacokinetics of dexamethasone and
methylprednisolone, Clin. Pharmacol. Ther. 74 (2003) 17-24, https://doi.org/
10.1016/S0009-9236(03)00066-3.
[3] T.C. Marbury, P.L. Ngo, C.R. Shadle, B. Jin, D. Panebianco, L. Caro, J. Valentine,
G. Murphy, Pharmacokinetics of oral dexamethasone and midazolam when
administered with single-dose intravenous 150 mg fosaprepitant in healthy adult
subjects, J. Clin. Pharmacol. 51 (2011) 1712-1720, https://doi.org/10.1177/
0091270010387792.
T. Takahashi, Y. Nakamura, A. Tsuya, H. Murakami, M. Endo, N. Yamamoto,
Pharmacokinetics of aprepitant and dexamethasone after administration of
chemotherapeutic agents and effects of plasma substance P concentration on
chemotherapy-induced nausea and vomiting in Japanese cancer patients, Cancer
Chemother. Pharmacol. 68 (2011) 653-659, https://doi.org/10.1007/s00280-010-
1519-2.
S. Bakhshi, A. Batra, B. Biswas, D. Dhawan, R. Paul, V. Sreenivas, Aprepitant as an
add-on therapy in children receiving highly emetogenic chemotherapy: a

[4

=

[5

—

[6]

[71

[8]

[9]

[11]

[12]

[13]

[14]

[15]

randomized, double-blind, placebo-controlled trial, Support. Care Cancer. 23
(2015) 3229-3237, https://doi.org/10.1007/s00520-015-2714-9.

H.J. Kang, S. Loftus, A. Taylor, C. DiCristina, S. Green, C.M. Zwaan, Aprepitant for
the prevention of chemotherapy-induced nausea and vomiting in children: a
randomised, double-blind, phase 3 trial, Lancet. Oncol. 16 (2015) 385-394,
https://doi.org/10.1016/51470-2045(15)70061-6.

S. Poli-Bigelli, J. Rodrigues-Pereira, A.D. Carides, G.J. Ma, K. Eldridge, A. Hipple, J.
K. Evans, K.J. Horgan, F. Lawson, Addition of the neurokinin 1 receptor antagonist
aprepitant to standard antiemetic therapy improves control of chemotherapy-
induced nausea and vomiting: Results from a randomized, double-blind, placebo-
controlled trial in Latin America, Cancer. 97 (2003) 3090-3098, https://doi.org/
10.1002/cncr.11433.

P.J. Hesketh, S.M. Grunberg, R.J. Gralla, D.G. Warr, F. Roila, R. De Wit, S.

P. Chawla, A.D. Carides, J. Ianus, M.E. Elmer, J.K. Evans, K. Beck, S. Reines, K.
J. Horgan, The oral neurokinin-1 antagonist aprepitant for the prevention of
chemotherapy-induced nausea and vomiting: A multinational, randomized,
double-blind, placebo-controlled trial in patients receiving high-dose cisplatin -
The Aprepitant Protocol 052 Study G, J. Clin. Oncol. 21 (2003) 4112-4119,
https://doi.org/10.1200/JC0.2003.01.095.

H.J. Schmoll, M.S. Aapro, S. Poli-Bigelli, H.K. Kim, K. Park, K. Jordan, J. von
Pawel, H. Giezek, T. Ahmed, C.Y. Chan, Comparison of an aprepitant regimen with
a multiple-day ondansetron regimen, both with dexamethasone, for antiemetic
efficacy in high-dose cisplatin treatment, Ann. Oncol. 17 (2006) 1000-1006,
https://doi.org/10.1093/annonc/mdl019.

C.M. Chavez-Eng, M.L. Constanzer, B.K. Matuszewski, Simultaneous determination
of Aprepitant and two metabolites in human plasma by high-performance liquid
chromatography with tandem mass spectrometric detection, J. Pharm. Biomed.
Anal. 35 (2004) 1213-1229, https://doi.org/10.1016/].jpba.2004.03.020.

M.L. Constanzer, C.M. Chavez-Eng, J. Dru, W.F. Kline, B.K. Matuszewski,
Determination of a novel substance P inhibitor in human plasma by high-
performance liquid chromatography with atmospheric pressure chemical
ionization mass spectrometric detection using single and triple quadrupole
detectors, J. Chromatogr. B Anal. Technol. Biomed, Life Sci. 807 (2004) 243-250,
https://doi.org/10.1016/j.jchromb.2004.04.017.

D. Wu, D.J. Paul, X. Zhao, S.D. Douglas, J.S. Barrett, A sensitive and rapid liquid
chromatography-tandem mass spectrometry method for the quantification of the
novel neurokinin-1 receptor antagonist aprepitant in rhesus macaque plasma, and
cerebral spinal fluid, and human plasma with application in translati, J. Pharm.
Biomed. Anal. 49 (2009) 739-745, https://doi.org/10.1016/j.jpba.2008.12.005.
Y. Yang, H. Li, K. Gao, M. Liu, Y. Sun, T. Yan, J.P. Fawcett, Y. Cui, J. Gu,
Simultaneous quantitation of dexamethasone palmitate and dexamethasone in
human plasma by liquid chromatography/tandem mass spectrometry, J.
Chromatogr. B Anal. Technol. Biomed, Life Sci. 862 (2008) 119-124, https://doi.
org/10.1016/j.jchromb.2007.11.033.

J.A. Ray, M.M. Kushnir, A.L. Rockwood, A.W. Meikle, Analysis of cortisol,
cortisone and dexamethasone in human serum using liquid chromatography
tandem mass spectrometry and assessment of cortisol: Cortisone ratios in patients


https://www.ema.europa.eu/en/documents/product-information/emend-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/emend-epar-product-information_en.pdf
https://doi.org/10.1016/S0009-9236(03)00066-3
https://doi.org/10.1016/S0009-9236(03)00066-3
https://doi.org/10.1177/0091270010387792
https://doi.org/10.1177/0091270010387792
https://doi.org/10.1007/s00280-010-1519-2
https://doi.org/10.1007/s00280-010-1519-2
https://doi.org/10.1007/s00520-015-2714-9
https://doi.org/10.1016/S1470-2045(15)70061-6
https://doi.org/10.1002/cncr.11433
https://doi.org/10.1002/cncr.11433
https://doi.org/10.1200/JCO.2003.01.095
https://doi.org/10.1093/annonc/mdl019
https://doi.org/10.1016/j.jpba.2004.03.020
https://doi.org/10.1016/j.jchromb.2004.04.017
https://doi.org/10.1016/j.jpba.2008.12.005
https://doi.org/10.1016/j.jchromb.2007.11.033
https://doi.org/10.1016/j.jchromb.2007.11.033

A.L. Nijstad et al.

[16]

[17]

[18]

with impaired kidney function, Clin. Chim. Acta. 412 (2011) 1221-1228, https://
doi.org/10.1016/j.cca.2011.03.016.

C. Hempen, S. Elfering, A.H.L. Mulder, F.A.J.T.M. Van Den Bergh, R.G.H.

J. Maatman, Dexamethasone suppression test: Development of a method for
simultaneous determination of cortisol and dexamethasone in human plasma by
liquid chromatography/tandem mass spectrometry, Ann. Clin. Biochem. 49 (2012)
170-176, https://doi.org/10.1258/acb.2011.011004.

M. Zhang, G.A. Moore, B.P. Jensen, E.J. Begg, P.A. Bird, Determination of
dexamethasone and dexamethasone sodium phosphate in human plasma and
cochlear perilymph by liquid chromatography/tandem mass spectrometry, J.
Chromatogr. B Anal. Technol. Biomed, Life Sci. 879 (2011) 17-24, https://doi.org/
10.1016/j.jchromb.2010.11.003.

European Parliament and Council, Directive 2004/10/EC: on the harmonisation of
laws, regulations and administrative provisions relating to the application of the

[19]

[20]

[21]

Journal of Chromatography B 1171 (2021) 122639

principles of good laboratory practice and the verification of their applications for
tests on chemical substances, Off. J. Eur. Union. (2004) 16. http://eur-lex.europa.
eu/LexUriServ/LexUriServ.do?uri=0J:L:2004:050:0044:0059:EN:PDF.

Food and Drug Administration, Guidance for Industry Bioanalytical Method
Validation, Biopharm. Fed. Regist. (2001) 66. https://www.fda.gov/files/drugs/
published/Bioanalytical-Method-Validation-Guidance-for-Industry.pdf.

EMA, Committee for Medicinal Products for Human Use. Guideline on
bioanalytical method validation, EMEA/CHMP/EWP/192217/2009 Rev. 1 Corr.
2** (2012) 1-23. https://www.ema.europa.eu/en/documents/scientific-guideli
ne/guideline-bioanalytical-method-validation_en.pdf.

F.T. Salman, C. DiCristina, A. Chain, A.S. Afzal, Pharmacokinetics and
pharmacodynamics of aprepitant for the prevention of postoperative nausea and
vomiting in pediatric subjects, J. Pediatr. Surg. 54 (2019) 1384-1390, https://doi.
org/10.1016/j.jpedsurg.2018.09.006.


https://doi.org/10.1016/j.cca.2011.03.016
https://doi.org/10.1016/j.cca.2011.03.016
https://doi.org/10.1258/acb.2011.011004
https://doi.org/10.1016/j.jchromb.2010.11.003
https://doi.org/10.1016/j.jchromb.2010.11.003
https://www.fda.gov/files/drugs/published/Bioanalytical-Method-Validation-Guidance-for-Industry.pdf
https://www.fda.gov/files/drugs/published/Bioanalytical-Method-Validation-Guidance-for-Industry.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-bioanalytical-method-validation_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-bioanalytical-method-validation_en.pdf
https://doi.org/10.1016/j.jpedsurg.2018.09.006
https://doi.org/10.1016/j.jpedsurg.2018.09.006

	Development and validation of a combined liquid chromatography tandem-mass spectrometry assay for the quantification of apr ...
	1 Introduction
	2 Materials and methods
	2.1 Chemicals and reagents
	2.2 Stock solutions and working solutions
	2.3 Calibration standards, quality control samples
	2.4 Sample preparation
	2.5 Liquid chromatography-mass spectrometry equipment and conditions
	2.6 Validation procedures
	2.7 Ethical considerations

	3 Results and discussion
	3.1 Method development
	3.2 Method validation
	3.2.1 Accuracy and precision
	3.2.2 Dilution integrity
	3.2.3 Carry-over
	3.2.4 Specificity and selectivity
	3.2.5 Matrix effect and recovery
	3.2.6 Stability

	3.3 Clinical application

	4 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	References


