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Introduction

Amenamevir binds to helicase-primer, thereby inhibiting DNA replication in herpes simplex
virus and varicella-zoster virus. Landmark trials demonstrate that oral administration of amenamevir
400 mg x1 for 7 days is non-inferior to valacyclovir in the risk-benefit profile. In vitro study identified
that amenamevir concentration clinically activates a major drug-metabolizing enzyme, cytochrome
P450 3A4 (CYP3A4) by approximately 30% (vs. rifampin). A clinical pharmacokinetic study also
indicated that amenamevir decreases the area under the blood concentration-time curve of
midazolam (a typical CYP3A4 substrate) by approximately 50%. However, it remains unclear whether
amenamevir influences the pharmacokinetics and clinical effects of calcineurin inhibitors (tacrolimus
and cyclosporine) metabolized by CYP3A4/5. We show safety profiles of drug-drug interaction with
amenamevir and calcineurin inhibitors.

Materials and Methods

We recruited 2 subjects who co-administered amenamevir and calcineurin inhibitors at Mie
University Hospital and obtained written informed consent from them. The concentration/dose
normalized by body weight was an index of exposure to calcineurin inhibitors.

Results

A 63-year-old female (61.6 kg) undertook sustained-release tacrolimus (Graceptor Capsules,
Astellas Pharma Inc.) 1.0 mg x1 after living-donor liver transplantation due to hepatocellular
carcinoma. Genotypes of CYP3A5 were CYP3A5*3/*3 in both the recipient and donor. When the
recipient was diagnosed with varicella-zoster virus, she temporarily withdrew tacrolimus from days 1
to 2. Thereafter, the same dosage of tacrolimus was restarted from day 3. There was no significant
difference in the C/D ratio before and after concomitant use of amenamevir 400 mg x1 for 4 days
(day -16: 4.5 ng/mL, 277.2 ng/mL/mg/kg vs. day 5: 3.6 ng/mL, 221.8 ng/mL/mg/kg). She did not
develop severe adverse outcomes such as graft rejection.

A 71-year-old female (52.5 kg) undertook microemulsion cyclosporine (Neoral Capsules,
Novartis Pharma Co.) 50 mg x2 as induction therapy for nephrotic syndrome (membranous
nephropathy). The genotype of CYP3A5 has not been tested. Blood cyclosporine concentrations at 2
hours post-dose were 153.5 ng/mL (80.6 ng/mL/mg/kg) on day 2 and 166.8 ng/mL (87.6
ng/mL/mg/kg) on day 4 when given amenamevir 400 mg x1 for 5 days. After the end of amenamevir
treatment, blood cyclosporine concentration at 2 hours post-dose on day 19 remained unchanged
(170.4 ng/mL, 89.5 ng/mL/mg/kg). She achieved remission of nephrotic syndrome without any severe
adverse outcomes.

Discussions and Conclusions

The present cases revealed that drug-drug interaction between amenamevir and calcineurin
inhibitors was unnoticeable in low concentration ranges. Previous literature has shown the clinical
significance of drug-drug interaction between CYP3A4 inducers and calcineurin inhibitors at high
concentrations of calcineurin inhibitors. In the clinical pharmacokinetic study, the impact of
amenamevir 400 mg x1 for 10 days was examined, whereas our two cases received a short
administration of amenamevir within 5 days.

In summary, concomitant use of amenamevir had little effect on the pharmacokinetics and
clinical effects of calcineurin inhibitors of low concentration range. It may be important to consider
both the exposure period of amenamevir and the therapeutic concentration of calcineurin inhibitors.
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Background: Traditionally, tacrolimus is assessed in whole blood samples, but this is suboptimal from
the

perspective that erythrocyte-bound tacrolimus (>95%) is not a good representative of the active
fraction (<1%). In this work, a straightforward and rapid method was developed for determination

of plasma tacrolimus in solid organ transplant recipients.

Methods: A liquid chromatography tandem mass spectrometry (LC-MS/MS) method was
developed Sample preparation was performed through protein precipitation of 200 pul plasma with
a single dilution step with 500 ul methanol with stable isotopically labelled tacrolimus as internal
standard. After, 20 ul was injected on the LC-MS/MS system. Separation was done using a
chromatographic gradient on a C18 column (50 x 2.1 mm, 2.6 um). Detection was performed using
heated electrospray ionisation. Method validation was performed according to EMA and FDA
guidelines, and samples from a clinical study were measured.

Results: The method was linear in the concentration range 0.05-5.00 pg/L, with within-run and
between-run precision in the range 2-6% and a run time of 1.5 min. The method was validated for
selectivity, sensitivity, carry-over, accuracy, and precision, process efficiency, recovery, matrix effect,
and stability. A total of 2333 samples were measured from 1325 solid organ transplant recipients
using tacrolimus (liver n=312, kidney n=1714, and lung n=307). The clinical samples had median
plasma tacrolimus concentrations of 0.10 ug/L, 0.15 pg/L and 0.23 ug/L, respectively.

Conclusions: This method is suitable for measurement of tacrolimus in plasma and will facilitate
ongoing observational and prospective studies on the relationship of plasma tacrolimus
concentrations with

clinical outcomes.
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Introduction

Tuberculosis remains a global public health problem. Its treatment is mainly based on the
combination of antitubercular drugs, especially first-line drugs such as rifampicin (R) and isoniazid (I),
which can cause numerous adverse effects. Hepatotoxicity remains the most frequent and the most
dreaded, which can sometimes lead to therapeutic failure.

The development of a therapeutic drug monitoring technique for | and R remains necessary to
prevent their adverse effects and and ensure treatment efficacy.

Materials and Methods

The HPLC system consisted of reversed-phase alkyl (C18) (250 mmx4.6 mm,5 um) column, 0.02
moleL-1 KH2PO4-acetonitrile-triethylamine (60:40:0.15,adjust pH to 4.30 with H3PO4) as mobile
phase in isocratic mode, flow rate was 0.9 mLemin-1, column temperature was 25 °C with a UV lamp
detection of isoniazid after derivation and rifampicin at 340 nm , the internal standard was
clonazepam

Results

A satisfactory extraction after a simple deproteinisation yield was obtained, >60% for | and for R after
plasma extraction optimization. The optimized chromatographic conditions were well validated with
R2 =0.9999 for | and R2 = 0.9997 for R, LOD = 0.3 ug/mL, LOQ =1 pg/mL for I, and LOD = 0.5 pg/mL,
LOQ = 1.5 pg/mL for R, the inter- and intra-day RSDs were lower than 15%. Rs analytes/internal
standard >1.5

Discussions and conclusion

The validation results showed that our method is specific, sensitive and reproducible. To the best of
our knowledge, this is the first HPLC-UV method with isocratic mode and requires only one
deproteinization step prior to analysis, enabling simultaneous determination of rifampicin and
isoniazid in human plasma with high sensitivity and specificity.

This method is presently simple and practical, and is ready for clinical application in the therapeutic
drug monitoring of patients undergoing treatment with I and R
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Introduction: No therapeutic ranges linking drug concentrations of direct oral anticoagulants (DOACs)
to clinical outcomes have been defined. Nevertheless, low drug concentrations could be associated
with therapeutic failure and a subsequent increased risk of stroke. We investigated whether serum
concentrations of apixaban and rivaroxaban among patients admitted to hospital with a tentative
diagnosis of stroke differed between those later verified to suffer from ischemic stroke or transient
ischemic attack (TIA) and those having other diagnoses.

Materials and Methods: We included 102 patients admitted to St. Olav University Hospital,
Trondheim, Norway, with a tentative diagnosis of stroke being treated with apixaban (84 %) or
rivaroxaban (16 %) for atrial fibrillation (84 %) or thromboembolic disease (16 %). Serum DOAC
concentrations were measured within 24 hours of the acute event, employing ultra-high
performance liquid chromatography coupled with tandem mass spectrometry. We converted all
measured concentrations to standardized trough levels. Anti-factor Xa activity was determined using
a chromogenic assay.

Results: Sixty-four patients had a verified ischemic cerebrovascular event (stroke or TIA). Thirty had
other diagnoses (most often orthostatic hypotension, dizziness, non-specific dysphasia/aphasia,
migraine with aura, or epilepsy), and served as a control group. Eight patients with hemorrhagic
stroke were excluded from the statistical comparisons. DOAC concentrations were significantly lower
in those with a verified ischemic cerebrovascular event than in the control group (mean # standard
deviation: 255 + 155 vs. 329 + 144 nmol/L; p=0.029), despite no statistically significant difference in
self-reported adherence and daily dosages. Levels ranged from 5.4 to 596 nmol/L in the ischemic
stroke group and from 41 to 602 nmol/L in the control group. Concentration/dose ratios of DOACs
and anti-factor Xa activity were both significantly lower in the ischemic stroke group than in the
control group (p=0.028 and p=0.017, respectively). There were high correlations between DOAC
serum concentrations and the anti-factor Xa activity both in the ischemic stroke group (r=0.96;
p<0.001) and in the control group (r=0.85; p<0.001). CHA2DS2-VASc score was significantly higher in
the ischemic stroke group than in the control group (4.9 + 1.6 vs. 4.1 + 1.7; p=0.007).

Discussion and Conclusion: Patients suffering from ischemic stroke had a more unfavorable
cerebrovascular risk profile, and lower DOAC concentrations despite no evidence of reduced self-
reported adherence. Although speculative, one could hypothesize that patients with high
cerebrovascular risk might benefit from higher DOAC serum concentrations than those with a lower
risk, potentially allowing for more precise and individualized dosing of DOACs. Although we found no



differences between groups in self-reported adherence, patient adherence should always be
assessed before a dose increase is considered.
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Background: Clinical outcomes of busulfan-based conditioning regimens for hematopoietic cell
transplant (HCT) are improved by personalizing busulfan doses to target a narrow busulfan plasma
exposure. We developed an interlaboratory proficiency test program for the quantitation,
pharmacokinetic modeling, and dosing of busulfan in plasma. Previous (i.e., the first 2) proficiency
rounds found that 67 to 85% were inaccurate, and 71 to 88% of the dose recommendations were
inaccurate. Here, we present the results from the subsequent 5 busulfan proficiency test rounds.
Methods: a proficiency test scheme has been developed by the Dutch Foundation for Quality
Assessment in Medical Laboratories (SKML) and consisted of 2 rounds per year, each round
containing 2 busulfan samples. The current manuscript evaluates the subsequent five proficiency
tests.

The busulfan proficiency samples are shipped without dry ice by stabilizing busulfan in N,N-
dimethylacetamide. In each round, participating laboratories (labs) reported their results for two
proficiency samples (i.e., a low and high busulfan concentration) and a theoretical case assessing
their pharmacokinetic modeling and dose recommendations. Descriptive statistics were performed,
with £15% for busulfan concentrations and +10% for busulfan plasma exposure and dose
recommendations deemed accurate.

Results: Since January 2020, 41 labs have participated in at least one round of this proficiency test.
Over the five rounds, an average of 78% of busulfan concentrations were accurate. AUC calculations
were accurate in 75-80% of the cases; whereas only 60-69% of dose recommendations were
accurate. Compared to the first two proficiency test rounds (PMID 33675302, Oct 2021), the busulfan
quantitation results are similar, but the dose recommendations worsened. Some labs repeatedly
submit results that deviate more than 15% from the reference value.

Conclusions: The proficiency test shows persistent inaccuracies in busulfan quantitation,
pharmacokinetic modeling, and dose recommendations. Additional educational efforts have yet to
be implemented; regulatory efforts appear to be needed. The use of specialized busulfan
pharmacokinetics labs or sufficient performance in the busulfan proficiency test should be required
for HCT centers prescribing busulfan.
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Introduction

Maximizing symptomatic relief whilst minimizing side effects is the aim of treatment for
schizophrenia with antipsychotic drugs. However, long-term use of atypical antipsychotic drugs
(AAPD) often causes metabolic side effects in schizophrenia patients, which not only restricts the
treatment strategy from the psychiatrists, but also reduces the compliance and life quality of
patients, which in turn causes heavy economic burdens of family and society. Recent studies indicate
that endogenous bilirubin plays an important role in regulation of lipid metabolism homeostasis. In
the present study, we aim to investigate how post-treatment lipid disturbances can be predicted by
pre-treatment bilirubin levels and related genetic variations.

Materials and Methods

There were 644 schizophrenia patients enrolled from two centers. We retrospectively collected the
patients’ clinical data from Center 1 (Total: 406, Male/Female 254/152) to explore the
interrelationship among serum bilirubin levels, the usage of AAPDs and lipid metabolism parameters.
Meanwhile, another cohort of patients were gathered from Center 2 (Total: 238, Male/Female
121/117) to validate the results From Center 1, and to further test the combinational predictive value
of bilirubin gene polymorphisms and baseline serum bilirubin levels for the risk of developing lipid
metabolic side effects during treatment. For the genotyping, a multiple PCR targeted capture
technique was used to sequence the two cross-talked pathways including bilirubin metabolism-
related genes (HMOX1, UGT1A1, SLCO1B1) and lipid metabolism-related genes (PGRMC1, INSIG1,
INSIG2, SREBP1, SREBP2).

Results

For comparative and correlation analyses, it was found that: (1) there were no significant differences
in baseline levels of serum bilirubin or lipid related indexes among different patterns of AAPDs
including monotherapy along with combination treatment from two centers, (2) as compared with
first-episode schizophrenia patients, relapsed schizophrenia patients had lower levels of serum
bilirubin and higher levels of serum lipids at baseline, (3) after 4 weeks of AAPD treatment, the serum
bilirubin levels significantly decreased and were negatively correlated with post-treatment serum
triglyceride and cholesterol, and (4) the UGT1A1 rs4148323 (UGT1A1*6) mutation could lead to its
reduced activity in converting indirect bilirubin (IBIL) to direct bilirubin (DBIL), resulting in significant
elevation of IBIL and total bilirubin (TBIL). For the predictive analyses, it was demonstrated that: (1)
among the three types of bilirubin, the parameter of pre-treatment DBIL was most powerful in
prediction of post-treatment dyslipidemia in the ROC analysis (AUC=0.627, p<0.001), (2) multivariate
logistic regression analysis showed that the UGT1A1*6 polymorphism was a strong protective factor
for lipid metabolism, and (3) the combination of baseline DBIL and UGT1A1*6 significantly improve
the performance in predicting the risk of developing dyslipidemia after AAPD treatment (AUC=0.939,
p<0.001).

Discussions and Conclusions

Yet compared with the UGT1A1*28 mutation, the UGT1A1*6 occurs at a much higher frequency in
the Asians rather than in the Caucasians. Given that the spectrum of UGT1A1 variants varies
markedly in different populations, relevant lipid metabolic side effects of AAPDs might differ amongst
racial and ethnic populations. For Asian population, schizophrenia patients without UGT1A1*6



mutation and relatively high levels of serum bilirubin at baseline could be more vulnerable to AAPD-
induced lipid disturbances.
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Introduction:

In critically ill patients, beta-lactam antibiotics exhibit highly variable pharmacokinetics (PK) which
leads to unpredictable therapeutic and toxic effects. Recently, a beta-lactam therapeutic drug
monitoring (TDM) program to improve precision pharmacotherapy was launched. This report
outlines the TDM program and two illustrative cases of real-world impact.

Materials and Methods:

Beta-lactam TDM was available for select critically ill adults (218 years) treated with cefepime,
piperacillin/tazobactam, or meropenem. Eligible individuals included those on extracorporeal
membrane oxygenation (ECMO), continuous kidney replacement therapy, or at extremes of weight.
Steady-state peak and trough concentrations were performed with the target of a total serum drug
concentration above the minimum inhibitory concentration (MIC) for the organism for the full dosing
interval (100%T>MIC). In empiricism, this corresponded to a trough of at least 8 mcg/mL for
cefepime, 16 mcg/mL for piperacillin, and 2 mcg/mL for meropenem (the MIC breakpoints for
Pseudomonas aeruginosa) or a target tailored to the individual’s observed microbiology. A validated
liquid chromatography tandem mass spectrometry was used to measure drug concentrations and a
PK calculator was developed to assess target attainment. Comprehensive education was also
provided to clinical staff.

Results:

Case#1: A 30-year-old male chronically mechanically ventilated was admitted for acute hypoxic
respiratory failure and suspected ventilator-associated pneumonia. At baseline he was colonized
with multidrug-resistant organisms and had a serum creatinine of 0.61 mg/dL (normal: 0.74-1.35).
The patient had baseline neurocognitive abnormalities including myoclonus which rendered a safety
assessment of cefepime adverse effects (i.e., neurotoxicity) challenging. As part of a broad-spectrum
antimicrobial regimen he was initiated on cefepime 2g intravenous (IV) twice daily as a 30-minute
infusion and steady state concentrations were collected. Peak concentration was 50.7 mcg/mL and
trough concentration was 8.1 mcg/mL resulting in a calculated T>MIC of 80-90% (below target). The
PK calculator estimated that a dose modification to 2g every eight hours as a 30-minute infusion or
1g every eight hours as a 3-hour infusion would each improve the T>MIC to at least 100%. To
minimize safety concerns with higher drug doses given baseline comorbidities, cefepime 1g IV every
8 hours was selected.

Case#2: A 36-year-old male presented the Emergency Department after a drug overdose and
witnessed aspiration. His course was complicated by hypoxic and hypercapnic respiratory failure
ultimately requiring intubation, mechanical ventilation, and ECMO. Broad spectrum antimicrobials
were initiated for suspected sepsis of unknown primary etiology. Given evident augmented renal
clearance a meropenem dose of 1g IV every eight hours as a 3-hour infusion was selected. Steady
state peak and trough meropenem concentrations were 2.9 mcg/mL and <0.5 mcg/mL, respectively
(T>MIC of 63%). The dose was increased to 2g IV every eight hours as a 3-hour infusion, with the
potential to shorten the interval.

Discussion and Conclusions:



The beta-lactam TDM program was launched to improve precision pharmacotherapy in critically ill
patients. These illustrative cases demonstrate how TDM can be leveraged to improve target
attainment in this population with high PK variability. Individualized PK assessments allowed for
deliberate decisions about dose adjustments that simultaneously balance effectiveness and safety.
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Background: To date, determination of the nutritional status of a certain population has mainly been
achieved by the collection of data (e.g. dietary habits) via questionnaires or interviews. However,
such data only allow to estimate - and do not directly quantify - a person’s nutritional status. In that
perspective, volumetric absorptive microsampling (VAMS) using Mitra™ devices allows for the
convenient self-sampling of biological matrices at home, and, consequently, to accurately quantify
nutritional status at a population level.

Materials and methods: As part of the third Belgian Food Consumption Survey, running from March
2022 to June 2023, the aim was to collect VAMS samples from over 1000 adult volunteers via finger
prick for the determination of thiamine status and the alcohol biomarker phosphatidylethanol
16:0/18:1 (PEth). In addition, demographics and self-reported data on alcohol and food consumption
were collected. Furthermore, the quality of the sampling was evaluated visually and by comparing
the results obtained using replicates.

Results: Currently, VAMS samples of 462 participants (response rate of 60%) are included in the study
of which the majority (55%) had PEth levels below 20 ng/mlL, i.e. the cut-off for compatibility with
abstinence. Approximately 40% of the participants could be considered “social drinkers” as their PEth
levels were between 20 and 200 ng/mL. For thiamine, 10% and 2% of the participants had thiamine
levels respectively below and above the reference range for an adequate thiamine status, i.e. 30 — 70
ng/mL. Finally, with respect to sample quality, 89% of the samples passed the visual quality check.
Replicate analysis showed that concentrations of only a minimal number of replicates deviated more
than 15%. As this is an ongoing study, data are still collected and updated graphs and extended data
analysis results will be presented at the conference.

Conclusion: Using VAMS devices to self-sample at home, data on thiamine status and the alcohol
biomarker PEth were collected, indicating an overall adequate thiamine status and a low to moderate
alcohol consumption in the participants included in this survey.
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Background: Fully automated dried blood spot (DBS) analysis for therapeutic drug monitoring (TDM)
of immunosuppressants suffers from a so-called hematocrit (hct) effect. Being intrinsic to automated
DBS analysis, this poses a serious drawback for accurate immunosuppressant quantification.
Knowledge of a sample's hct allows to correct for this. The aim of this study was to investigate the
validity of a correction algorithm during fully automated DBS analysis of immunosuppressants, based
on knowledge of the DBS' hct, obtained via two distinct non-contact hematocrit prediction strategies,
using either near-infrared (NIR) or ultra-violet/visible (UV/VIS) spectroscopy.

Materials and methods: For tacrolimus, sirolimus, everolimus, and cyclosporin A, 48, 47, 58 and 48
paired venous whole blood and venous DBS patient samples were collected, respectively, and
analyzed using an automated DBS-MS 500 HCT extraction unit coupled to a liquid chromatography
tandem mass spectrometry system. Additionally, for all 201 samples the hct of the DBS was predicted
based on NIR and UV/VIS spectroscopy.

Results: For tacrolimus and cyclosporin A, both hct prediction strategies allowed for adequate
correction of the hct effect as all 95% Cls of the slopes of the linear regression analyses after
correction included zero. Also for sirolimus and everolimus the results greatly improved after hct
correction, although a hct bias remained for sirolimus (95% Cl -2.08 to -0.70 and -1.92 to -0.68, using
NIR- and UV/Vis-based prediction, respectively), while for everolimus a slightly significant hct effect
was observed after NIR- and UV/Vis-based correction (95% ClI -1.00 to -0.24 and -0.76 to -0.01,
respectively). Nevertheless, application of both hct prediction strategies ensured that clinical
acceptance limits (i.e. 280% of the samples within 20% difference compared to whole blood) were
met for all analytes: 95.8%, 97.7%, 83.3% and 87.5% using NIR-based hct prediction and 93.8%,
100%, 88.1% and 89.3% using UV/VIS based hct prediction for tacrolimus, cyclosporin A, sirolimus
and everolimus, respectively.

Conclusion: In conclusion, we demonstrated that non-contact hct prediction strategies, applied in
tandem with fully automated DBS analysis, can be used to adequately correct immunosuppressant
concentrations, yielding a good agreement with whole blood.
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Introduction: Volumetric Absorptive Microsampling (VAMS) is a useful tool for the application of
Therapeutic Drug Monitoring (TDM) of oral targeted anti-cancer agents, with the ultimate goal of
preventing unnecessary toxicity and improving efficacy. TDM with VAMS allows collection of blood
samples at home by patients themselves avoiding a visit to the outpatient clinic. Moreover, blood
sampling with the finger prick technique is less invasive for patients and saves personnel time. A
particular advantage of using VAMS is the stability of analytes given the dried form and the claimed
analyte recovery independence of haematocrit. The aim of this study was to develop and validate an
UHPLC-MS/MS quantitation method for the determination of abiraterone, alectinib, cabozantinib,
imatinib, olaparib, sunitinib, and metabolites A(4)-abiraterone (D4A), alectinib-M4, imatinib-M1 and
N-desethyl sunitinib in VAMS to support TDM. Additionally, the validated method will be applied to
identify the VAMS-to-plasma ratio and to evaluate the patient feasibility of collecting whole blood
samples using VAMS devices.

Methods: After collection of 10 uL whole blood samples using VAMS devices (MitraTM, Neoteryx,
(Torrance, CA, USA)), the compounds were extracted from the tip with methanol while shaking with
grinding balls (3.96 mm), evaporated with nitrogen and reconstituted in ACN : 100 mM NH40H in
H20 (1:1, v/v). The extracts were injected on a LC-MS/MS system and separation was achieved on a
C18 column using gradient elution. For detection, a Sciex QTRAP6500 tandem mass spectrometer
was used, operating in the positive ion mode. Validation experiments based on the EMA guidelines
were carried out and stability was tested under shipping- and storing conditions. VAMS samples were
collected after a venous blood draw, in order to compare plasma levels with the whole blood
concentrations measured in the VAMS samples. Patients were also asked to perform a finger prick at
home to evaluate the feasibility.

Results: The validated range of this method was considered accurate and precise from 2-40 ng/mL
for abiraterone, 0.5-10 ng/mL for D4A, 100-2000 ng/mL for alectinib and cabozantinib, 50-1000
ng/mL for alectinib-M4 and imatinib-M1, 200-4000 ng/mL for imatinib, 400-8000 ng/mL for olaparib
and 5-100 ng/mL for sunitinib and N-desethyl sunitinib. Executed validation experiments fulfilled the
requirements. Stability data allows the shipment within 14 days at room temperature and storage of
the VAMS sponges up to 12 months at -20 and -70°C. To date, samples from 49 patients were
collected in the hospital, of which 43 were willing to collect a set of two VAMS samples at home. Of
the patients who returned samples, 4.2% failed to draw both samples correctly, 29.2% collected 1
properly-filled device and 66.7% managed to draw both samples successfully, indicating promising
feasibility.



Conclusion: The developed method was able to successfully quantify concentrations of abiraterone,
alectinib, cabozantinib, imatinib, olaparib, sunitinib, and metabolites D4A, alectinib-M4, imatinib-M1
and N-desethyl sunitinib in VAMS samples within the validated range. VAMS collection at home was
feasible for patients and more data is needed to complete the clinical validation to estimate the
VAMS-to-plasma ratios.
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Introduction: Therapeutic drug monitoring (TDM) of tacrolimus is normally based on whole blood
trough concentration (CO) values. However, full dose-interval area-under-the-concentration-time
curve (AUC0-12) estimation gives a more accurate estimation and quantification of free tacrolimus
concentrations in plasma may better reflect drug pharmacological activity than measurement of
whole blood concentrations. Limited sampling strategy (LSS) is a practical way in which AUC0-12 can
be estimated without full pharmacokinetic profiling. The aim of this study was to develop LSSs to
estimate whole blood, total plasma and free plasma tacrolimus AUCO0-12 in adult kidney transplant
recipients.

Materials and methods: Whole blood, total plasma and free plasma tacrolimus AUCO-12 were
collected from 22 elderly, adult kidney transplant recipients. AUC0-12 based on LSSs were compared
to that estimated by the linear trapezoidal method. The predictive performance was assessed by
calculating the median percentage prediction error (MPPE) and median absolute prediction error
(MAPE).

Results: AUCO-12 estimates using LSS equations based on whole blood, total plasma and free plasma
measurements taken at 0, 1-, 2- and 4-hours post-dose were strongly correlated with AUC0-12
estimates based on full pharmacokinetic profiling. Predictive performance was acceptable across all
three mediums with a MPPE of 0.3%, 0.1% and 0.1% and a MAPE of 3.1%, 6.8% and 7.2%
respectively, for whole blood, total plasma and free plasma measurement.

Discussion and conclusion: LSSs, based on drug measurement in the first 4-hours post-dose, provide a
reliable estimation of tacrolimus AUCO-12 in whole blood, total plasma and free plasma mediums in
elderly adult kidney transplant recipients.
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Introduction/Aim. Limited pharmacotherapy and the failure of conventional treatments in complex
pathologies such as neuromyelitis optica and systemic lupus erythematosus lead to the increasing
use of rituximab and its biosimilars. Especially in pediatrics, off-label indications of rituximab are
frequent due to methodological difficulties, ethical reasons, and a lack of clinical studies. In this work,
we aimed to characterize semi-mechanistically the time course of CD19+ B lymphocytes under
treatment with rituximab evaluating the impact of different clinical, pharmacological, and drug-
related covariates on rituximab pharmacodynamics and clinical response in children with neurologic
and autoimmune diseases.

Methods. A retrospective study was conducted between January 2019 and December 2021 in
paedriatic patients who were treated with rituximab for neurologic or autoimmune diseases at
Hospital JP Garrahan (Argentina). Pre- and post- drug infusion CD19+ lymphocyte counts in
peripheral blood was registered. A kinetic-pharmacodynamic model for quantitative exposure-
response evaluation was built, linked through an EMAX model (considering the effect of rituximab on
the death rate of CD19+ lymphocytes). Demographic, clinical, pharmacological (including innovative
and biosimilar formulations), and drug-related data were collected. Population analysis was
performed with NONMEM v7.4. In addition, a logistic regression analysis was carried out in a
subgroup of patients (n=26) to identify factors related to the development of an unsatisfactory
clinical response (stable disease or no response using disease activity scores).

Results. In total, 63 children with autoimmune and neurologic diseases were included for model
building after the first rituximab cycle (n=52) and for external exploration of the model during
subsequent cycles (n=11). In total, 281 measurements of CD19+ lymphocyte counts were available
out of which 137 (49%) were below the limit of quantification handled with the M3 method.
Rituximab elimination rate constant (% relative standard error) (KE) was 0.06 days-1 (17%) and the
CD19+ death rate (KOUT) was 0.004 days-1 (22%). Importantly, 22% of the patients underwent
substitution between the innovator and biosimilar drug product. No association was found between
any of the estimated parameters and covariates. External model exploration enabled the
implementation of the current model in repeated administrations of rituximab.

Although no significant associations were identified between clinical response and covariates, a trend
to an unsatisfactory response was observed in patients with lower CD19+ suppression times and
higher areas under the CD19+ versus time curve.

Conclusions. The pharmacodynamics of rituximab were described in a real-world setting in Latin-
American children suffering from complex diseases. Substitution between innovator rituximab and its
biosimilars did not affect rituximab effects on CD19+ profiles nor the clinical response. Evaluation in
larger pediatric cohorts and identification of relevant factors related to rituximab pharmacodynamics
and clinical response may contribute to increasing high-quality scientific evidence in off-label
rituximab treatments, using cost-effective biosimilars without compromising the efficacy.
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Cyclosporine A (CsA) is a very important immunosuppressive agent that greatly improves the survival
rates of patients and grafts after solid-organ transplantation. However, CsA nephrotoxicity is a
serious side effect that limits the clinical use of CsA. This study aimed to utilize human plasma
samples to investigate the mechanism and biomarkers of CsA nephrotoxicity through a metabolomics
approach. Patients that were administered CsA were classified into a CsA induced nephrotoxicity
group and control group. Plasma samples were analyzed by metabolomics using ultra-performance
liquid chromatography coupled with Obitrap mass spectrometry. The obtained peak areas for each
metabolite were utilized for multivariate statistical analysis, fold change evaluation, and univariate
statistical tests to identify metabolites. This study showed a significantly lower glycine (p =2.41E-19)
and a higher L-carnitine (p = 5.95E-13) in the CsA induced nephrotoxicity group. Through logistic
regression analysis, the formula for predicting CsA nephrotoxicity is Y =0.019208 * L-carnitine -
0.016006 * glycine+2.9298. Changes in the levels of these metabolites indicated that amino acid
metabolism and energy metabolism were disturbed with CsA associated nephrotoxicity, which may
provide novel and promising research approaches to CsA nephrotoxicity.
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1. Introduction

Phosphatidylethanol (PEth) is an alcohol biomarker with unique properties that reflects recent weeks
exposure to alcohol. PEth has been measured predominantly in whole blood collected by venous
puncture. Decision limits are applied to indicate abstention or risky drinking. In recent years there
has been an interest to use capillary blood dried on a filter paper (DBS) as an alternative to venous
puncture and to minimize the continued formation of PEth post sampling if ethanol is present. The
presented work was performed to compare standard DBS with volumetric DBS (qDBS) regarding
imprecision and accuracy.

2. Materials and Methods

Twenty-five individuals with self-reported alcohol drinking were recruited to provide capillary blood
collected on DBS devices. One was the Whatman 903 Protein Saver card (stdDBS) and the other the
Capitainer®BVanadate device (qDBS). The individuals were instructed to puncture the finger using
the BD 2.0 mm contact-activated lancet after cleaning with a swab having 70% isopropyl alcohol as
disinfectant. The blood from the finger was collected without any squeezing. One drop at the time
was applied on the DBS devices. On total 5 drops were applied on a Protein Saver card and 4 on 2
gDBS devices. The qDBS device provided ready to use 10.0 uL dried blood specimens on 6 mm discs
and the Protein Saver cards were punched with a 6 mm punch in the center of the blood spot. PEth
was analysed using a published LC-MS/MS method using PEth-d5 as internal standard and
isopropanol for extraction. The total imprecision of the method was <9%.

3. Results

In twelve cases 4 discs and in 5 cases 3 discs were obtained with the gDBS device which had PEth
concentrations between 0.05 and 0.51 umol/I. The calculated imprecision (CV) within replicate spots
ranged from 0.29 to 9.6%, with a mean of 4.6%. For stdDBS the blood volume was assumed to be
12.84 uL based on Moat and coworkers§. The number of cases where 4 spots were obtained was 23.
The calculated imprecision within replicates ranged from 2.4 to 38.6%, with a mean of 11.0%. In
addition for std DBS, there was a bias in the measurement based on the assumed blood volume of a
punched subsample. The uncertainty was estimated by comparing the mean values from stdDBS and
gDBS for each individual and by using the gDBS as reference value for 10 uL. This contribution to
uncertainty was estimated to 7.5%. By combining the 2 sources of uncertainty assuming their
independence a value of total imprecision of 13.3% was estimated. In addition, the results indicated
a mean blood volume on the 6 mm punch from stdDBS of 11.3 pL.

4. Discussions and Conclusions

PEth measurement is a good example where accuracy and precision are fundamental. By using a
volumetric DBS the accuracy and precision can be significantly improved. The Capitainer®B Vanadate
volumetric BDS device also offer the advantage ascertain PEth stability post-sampling by having a
Phospholipase D inhibitor incorporated.

§Reference: Moat SJ et al. Ann Clin Biochem. 2021;58:123
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Introduction

The individual dose requirement of CYP2D6 substrates varies considerably. Although CYP2D6
genotype explains some of the variability, the unexplained variability remains large. Solanidine is a
dietary compound that is measurable in serum, metabolized by CYP2D6, and recently reported as a
potential CYP2D6 activity marker. In this study, we used the population approach to describe the
pharmacokinetics of the CYP2D6 substrate risperidone and evaluated solanidine metabolic ratio and
CYP2D6 genotype as candidate covariates to predict risperidone clearance.

Materials and Methods

Data were retrieved from the pharmacogenetics and therapeutic drug monitoring databases at
Center for psychopharmacology, Diakonhjemmet Hospital. Initially, 133 CYP2D6-genotyped subjects
without co-treatment with interacting drugs contributed 255 serum concentrations measurement
pairs for risperidone and its major metabolite 9-hydroxyrisperidone. Solanidine and metabolite (3,4-
seco-solanidine-3,4-dioic-acid) measurements were available from the same blood samples. Six
samples (2%) were excluded due to undetectable solanidine and metabolite, leaving 131 subjects and
249 samples for population pharmacokinetic analysis.

The data were described using a one-compartment model with first-order absorption and transfer
into a metabolite compartment with age-dependent clearance, informed by previous reports for
risperidone. The following covariates were included on risperidone apparent clearance (CL/F) in two
candidate models: i) CYP2D6 genotype (translated into phenotype: poor, intermediate and normal
metabolizers), and ii) the In-transformed ratio between semi-quantitatively determined solanidine
metabolite and parent solanidine concentration. The improvement in model fit for each covariate
was assessed using the likelihood ratio test (i.e. difference in objective function value, OFV).

The models were also externally evaluated by using population parameters and covariates to predict
individual risperidone clearance in a second dataset consisting of 87 subjects. They were compared
visually and numerically by summarizing median prediction error (ME) and median absolute
prediction error (MAPE) as measures of bias and imprecision, respectively.

Results

In the covariate-free base model, risperidone typical CL/F were estimated to 18 L/h, with 94% [CV]
between-subject variability (BSV). Inclusion of CYP2D6 genotype as covariate improved the model fit
significantly (OFV -28, p<0.0001). The model-estimated risperidone CL/F in poor, intermediate and
normal metabolizers were 5, 12 and 23 L/h, and risperidone unexplained BSV was lowered to 80%.
However, inclusion of solanidine metabolic ratio as covariate led to a markedly more pronounced
improvement of the base model fit (OFV -81, p<0.0001). An exponential function was superior to a



linear function, and it predicted risperidone CL/F of 5 L/h to 47 L/h across the range of solanidine
metabolic ratios (In: =10 to 6). With this model, risperidone unexplained BSV was lowered to 57%.

The solanidine-based model predicted risperidone clearance well in an external data set (ME +5%,
MAPE 32%), and slightly more accurately and precisely than the CYP2D6 genotype-based model (ME
-12%, MAPE 37%).

Discussions and Conclusions

Measurements of solanidine and its metabolite in serum allows more precise predictions of
individual risperidone clearance as they reflect more sources of CYP2D6 variability than CYP2D6
genotype alone. Solanidine is a promising dietary CYP2D6 marker that should be further evaluated
for its potential role in model informed precision dosing of CYP2D6 substrates.
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Introduction

Traditionally vancomycin is dosed by aiming for trough values between 15-20 mg/L. International
guidelines recommend area under the curve (AUC)-guided dosing, preferably by Bayesian software,
in order to minimize vancomycin-induced nephrotoxicity. Implementation of AUC-guided dosing can
be challenging due to institutional barriers. Using quality improvement (Ql) methodology, we aimed
to identify and overcome these barriers at the University Hospital of North Norway.

Materials and Methods

We formed a team comprising three medical doctors within clinical pharmacology and infectious
diseases, two pharmacists, a nurse and a biomedical laboratory scientist. We gathered feedback from
various stakeholders and emphasized education regarding the software and vancomycin
pharmacokinetics. Using various QI tools (e.g. PDSA-cycles), we identified barriers throughout the
entire workflow, i.e., communication between clinicians and the laboratory, blood sampling
procedures and decision-making regarding dose adjustment. We ran PDSA-cycles to test and
optimize the workflow. The aim of the project was that at least 50 % of patients receiving
vancomycin at the infectious disease ward should have at least one Bayesian AUC estimation during
the first 6 months of 2023.

Results

We identified four main barriers to implementation of AUC-guided dosing of vancomycin at our
hospital. First, we addressed the knowledge gap regarding vancomycin AUC, informing the various
stakeholders about the advantages of Bayesian dosing. In order to minimize effort for the medical
doctors at the infectious diseases ward, we offered that trained clinical pharmacologists at the
laboratory could perform the AUC estimation at their requests. Second, there was no formal way for
the medical doctors to request AUC-guided dosing from the laboratory. Therefore, we set up an
analysis named “s-vancomycin AUC” in the electronic health record (EHR) that selected medical
doctors could request. The AUC estimation and dosing recommendation was then documented in the
EHR. Third, neither local nor national guidelines were recently updated and did not recommend AUC-
guided dosing of vancomycin. Thus, we emphasised that AUC-guided dosing recommendations can
be a support for clinical decision making, and not necessarily replace traditional trough-based dosing.
Fourth, the cloud-based Bayesian software had data privacy issues and required extensive training.
We solved the privacy issues by de-identifying personal health information submitted to the
software. Finally, we tested the software extensively and developed a standard operating procedure
with a set of written instructions that describes the step-by-step process. During the first three
months of the project 85 % of patients (n=7) receiving vancomycin at the infectious disease ward had
at least one Bayesian AUC estimation.

Discussions and Conclusions

We conclude that small scale implementation of AUC-guided dosing of vancomycin in selected
patients is possible. Larger scale implementation will require extensive education and training of
medical doctors and pharmacists. Future perspectives include validating the AUC estimation in our
population and expanding the service to all departments at our hospital and other hospitals within
the regional health authority. We also plan post implementation research to evaluate benefits of
AUC-guided dosing of vancomycin.
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Introduction. cGVHD is a life-threatening complication occurring in up to 70% of allogeneic HSCT
patients and is one of the leading causes of remission death with a 5-year survival rate from 30 to
50%, mainly due to immune dysregulation and infections. Corticosteroids in association with a
calcineurin inhibitor are the standard of care for GVHD management, but about half of patients are
corticosteroid-refractory or corticosteroid-dependent. For those patients, RUX is a new, well-
tolerated treatment option that can reduce disease symptoms and improve quality of life. However,
a broad range of factors such as genetics, food intake and use of concomitant medication are
variables known to influence kinase inhibitors’ PK. Changes in body composition, body size,
maturation of organ functions, drug formulation and treatment compliance are additional and
unique considerations contributing to PK variability in pediatric patients. The aims of the current
study were to measure RUX plasma concentrations in children and young adults with cGVHD and to
develop an algorithm for optimization of its dosing regimen.

Material and methods. RUX was measured using a validated high performance liquid
chromatography method coupled to tandem mass spectrometry as per regulatory agencies
guidelines. In brief, after protein precipitation of samples with methanol containing RUX-d9,
chromatographic separation was achieved on a Phenomenex Kinetex® C18 2.6 um (2.1 x 50 mm)
column using a mobile phase gradient (10 mM ammonium acetate and 1% formic acid and variable
proportion of water and methanol) running at a flow rate of 250 uL/min. Total run time was less than
9 min/sample. Detection was performed under positive-electrospray-ion multiple reaction
monitoring mode using 307.2 = 186.0 and 316.3 = 186.0 transitions for RUX and RUX-d9,
respectively.

Results. RUX calibration curves were linear in the concentration range from 0.98 to 1000 ng/ml with
correlation coefficients r > 0.999. RUX plasma levels were measured in 229 samples collected from 20
patients: 14 patients less than 12 years old (10 boys) with a median age of 2.5 years old and 6
patients between 12 and 21 years old (5 boys) with a median age of 15 years old. Using a limited
sampling strategy, 39 and 12 AUCO-12h (area under the curve) were calculated for the <12 and >12
year-old groups, respectively. The median (range) AUC for those <12 years old was 314 ng.h/ml (93-
1325 ng.h/ml) versus 430 ng.h/ml (194-915 ng.h/ml) for the older group. Median (range) trough
concentrations for patients <12 years old and those >12 years old were 1.8 ng/ml (0.5-90 ng/ml) and
9.9 ng/ml (3.5-62 ng/ml), respectively.

Conclusion. Our data showed a wide intra-and inter-individual variability of key PK parameters,
particularly in younger patients, and strongly support the use of therapeutic drug monitoring to
optimize RUX dosing in children with cGVHD.
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Instruction to the principle of Fluorescence Immunochromatographic Assay

Analysis of its main advantages and disadvantages:

Time-resolved fluorescence immunoassay (TRFIA) is a rapid detection method combining
immunology and chromatography techniques. The supporting miniature fluorescence detector can
realize quantitative detection with sensitivity reaching to pg/mL, apply to whole blood specimen,
obtain the test results within 5-15 minutes, and store and transport at room temperature, which is
very suitable for rapid point-of-care detection outside the central laboratory.

Materials and Methods:

Time-Resolved Immunofluorescence Analyzer, together with reagents of methotrexate, vancomycin,
carbamazepine, and voriconazole from Diagreat.

The analytical performance of the above four reagents was evaluated and compared with
mainstream TDM technology.

Results

The linear range of methotrexate was 0.05-20 uM, the intra-assay precision was less than 12%, and
the correlation with LC-MS/MS was 0.95. The linear range of vancomycin was 0.5-50 ug/mL, the
intra-assay precision was less than 12%, and the correlation with Abbott 12000 was 0.97. The linear
range of carbamazepine was 0.5-20 ug/mL, the intra-assay precision was less than 13%, and the
correlation with Abbott 12000 was 0.96. The linear range of voriconazole was 0.5-40 ug/mL, the intra-
assay precision was less than 12%, and the correlation with LC-MS/MS was 0.96.

Discussion and Conclusion

The methotrexate, vancomycin, carbamazepine, and voriconazole Point-of-care Test method that
established based on TRFIA is comparable to mainstream commercial TDM immunoassay reagents or
LC-MS /MS in terms of accuracy, sensitivity and linear range. The intra-assay precision is obviously
inferior to the reference method, but within an acceptable range, and it can meet the clinical needs.
As the reagent can be stored at room temperature and the instrument is portable, small and
convenient in application, it can be applied to a wider range of application scenarios compared with
existing detection methods.
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Introduction:

Dried blood spot is a matrix that can be used for therapeutic drug monitoring. Advantages, like
capillary blood collection, easy transportation with regular mail and analyte stability on filter paper,
makes it possible for patients to self-sample at home. The aim was to adapt a developed and
validated dried blood spot liquid chromatography mass spectrometry research method for three
common antiepileptic drugs, to routine clinical laboratory requirements. The new method should be
robust and suited to the laboratory workflow.

Material and methods:

The method was simplified by replacing an eight-point calibration curve with a five-point curve for
three analytes with three levels of internal controls.

External freeze-dried plasma control material from LGC (UK) replaced a part of the plasma volume in
whole blood and was spotted onto filter paper. The aim was to produce external controls for dried
blood spots (1).

Transfer of extracts to a new 96-well plate by a Hamilton robotic handler, was replacing a manual
pipetting procedure. Intraday precision of three levels of controls were compared, n = 5/level.
Results:

Results showed that it was possible to reduce the number of calibrators to five, with good accuracy
(within £15%), precision (<15%) and R2-values >0.997 for all analytes.

From external controls (n=11/analyte), >80% were within £15% of the nominal values.

Intraday precision (CV%) from three levels of controls/analyte was calculated for the manual method
and the robotic transfer method. For carbamazepine, precision with the manual method was <6.1%
and with the robotic method <5.6%. For lamotrigine it was <9.9% with the manual and <8.0% with
the robotic method. Results for valproic acid was £3.9% with the manual and <5.7% with the robotic
method. As both methods had intraday precisions <15% it was concluded that the robotic transfer
method could replace the manual method, reducing risks of pipetting errors.

Discussion and conclusions:

The dried blood spot method (liquid chromatography mass spectrometry) for measuring
concentrations of antiepileptic drugs was successfully adapted to clinical laboratory workflow.
Patients with epilepsy have the possibility to choose self-sampling at home for therapeutic drug
monitoring of common antiepileptic drugs. Awaiting external quality control-programs for dried
blood spot methods, in-house made controls from external plasma material can be used.

1. Velghe S, Stove CP. Volumetric absorptive microsampling as an alternative tool for
therapeutic drug monitoring of first-generation anti-epileptic drugs. Anal. Bioanal. Chem., 1-11
(2018).
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Introduction:

Antiepileptic drugs (AED) are used for treatment of epilepsy. Some of these drugs can give rise to
pharmacokinetic interactions, affecting the concentration. For some patients, therapeutic drug
monitoring is important to control effect and risk of adverse drug reactions. Living in isolated
geographic areas, hindered mobility or sickness are reasons that hinder patients to get to a
healthcare center for blood-sampling. Children and pregnant women also need frequent follow up of
their AED concentrations. For these patients it might be more convenient to self-collect capillary
blood on filter paper at home, sending it by mail to the laboratory. The last decades, many dried
blood spot (DBS) methods were developed but few of them have been fully implemented.

The aim was to implement pre-to postanalytical steps for a validated DBS method, to clinical
laboratory requirements.

Material and Methods:

Kit material for self-sampling (including instructions) could be ordered via Karolinska University
Hospital internal service for customers. The physician decides to order DBS AED analysis in the
electronic medical record system if considered suitable for the patient. The patient receives a print
copy of the electronic order, including labels with the unique number-ID and a kit with sampling
material. Education for DBS self-sampling is offered. The patient collects the DBS sample at home and
fills in necessary information on the referral. The DBS sample is mailed to the laboratory according to
instructions.

Envelope with the DBS sample is opened upon arrival and inspected by the laboratory staff following
a checklist with criteria for acceptable sample quality. Hematocrit of the DBS sample is estimated
with an office-scanner and Image analysis (1). The analysis is performed within a week with standard
of procedures for quantification of AED in DBS.

The result is controlled by the clinical pharmacologist before approval. The prescribing physician
receives the results as estimated plasma concentrations in the electronic system.

Results:

During 1.5 years as a routine method, 16 orders of AED concentrations reached the laboratory by
mail. One sample was rejected because of too small sample volume. All samples had predicted
hematocrits within the validated ranges for the analytical method and could be answered within a
week from arrival.

Discussion and Conclusion:

The number of DBS samples during this period was small. One reason might be the lack of
advertisement and information about the possibility to choose self-sampling at home. In this project
there has not been a budget included for information to neurology departments. Physicians and
patients may not know about the alternative DBS sampling. Another reason might be that the nurses
have limited time to inform and educate patients for this procedure.

We managed to implement a laboratory routine for DBS and self-sampling at home for TDM of AED.
In the future we want to apply for accreditation of the method and increase the advertising to
customers and patients.



1. Barroso MG, Gustafsson L, Barclay V, Linder C. A validated method for the determination of
hematocrit in dried blood spots using image analysis. Bioanalysis. Epub ahead (2023).
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Introduction
Intravenous busulfan is a cornerstone in conditioning regimens for pediatric hematopoietic stem cell
transplantation. High systemic exposure is associated with clinical outcomes and hence the need for
therapeutic drug monitoring (TDM). However, considerable interindividual variability in
pharmacokinetics (PK) has been found. To achieve optimal busulfan exposure, (1) a covariate-based
formula to predict busulfan clearance (CL) for a priori dose individualization and (2) an optimal
model-based TDM strategy for a posteriori dose adjustments were determined.
Materials and Methods

The study was conducted retrospectively. One hundred fourteen Thai pediatric patients have
been recruited. Busulfan concentration data collected during TDM of patients treated in Ramathibodi
Hospital (Bangkok, Thailand) were modeled with a population approach (NONMEM 7.4, Icon PLC).
Several methods for modeling the influence of the size of the patients were investigated: power
model with the actual body weight (BW), power model with a varying exponent, or calculation of the
normal fat mass. The influence of the following variables was screened with a stepwise covariate
modeling procedure: actual age, age transformed with a maturation function, sex, malignant disease
(MALIGN), fludarabine co-administration, genetic polymorphism of Glutathione S-transferase Alpha-1
(GSTA1, rs3957357 & rs3957356). A limited sampling strategy was explored using CL estimated from
all concentration-time points as a reference. Finally, the days when TDM should be performed were
assessed through simulations with the R packages mrgsolve and mapbayr. The day-by-day busulfan
courses of 1,000 virtual patients for several TDM strategies were simulated, with all the sources of
variability taken into account: covariate distribution, inter-individual (lV), inter-occasion (IOV), and
residual variabilities.
Results
A mono-compartmental model with proportional residual variability is best described with 11V and
IOV on CL (26.0% and 14.1%, respectively) and on the volume of distribution (16.3% and 13.8%,
respectively). The patient size was incorporated with a standard power model with actual body
weight and a constant exponent. The covariate screening revealed that CL at day 1 was best
predicted a priori with the following formula: CL = (BW/25)"0.786 * 0.896"MALIGN * 0.894"GSTA1.
Three concentrations (0.25, 2, and 5 hours after the end of the infusion) were sufficient for a
satisfactory Bayesian estimation of CL (relative root-mean-square error: 3.4%). Simulations showed
that dose calculations based only on the covariate formula performed poorly: the 90% prediction
interval of the cumulative AUC relative to the target AUC was 69-151%. In comparison, TDM-based
calculations yielded more precise cumulative AUCs, whichever days the TDM was performed at: day 1
only (85-124%), day 1-3 (90-116%), and day 1-2-3 (93-112%).
Discussions and Conclusions
Population pharmacokinetic analysis of intravenous busulfan in Thai pediatric patients suggests that
body weight, the decrease of CL on days 2-3-4, diagnosis, and GSTA1 are the common predictor of CL.



Moreover, this comprehensive approach quantified the benefit of TDM to control busulfan exposure
in Thai pediatric patients and suggest to decrease the number of samples to 3 per day of TDM. A
user-friendly shiny web application is now available for routine dose calculation.
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Introduction: DPYD genetic polymorphisms have been widely found to be related to 5-FU-induced
toxicities.

Objective: The aim of this study was to establish significant associations between five single
nucleotide polymorphisms of DPYD and 5-FU hematological toxicities in Thai colorectal cancer
patients.

Methods: The hematological toxicities were analyzed at the first and second cycles of 5-FU
administration in all 75 patients who participated in this study. Genotyping was performed using
TagMan real-time PCR.

Results: The patients with homozygous DPYD *9A 85 A>G (GG) had related severe neutropenia since
the first cycle of treatment for both Grade 1-4 and Grade 3-4 toxicities (P = 0.003, P < 0.001
respectively). Upon the second treatment cycle, DPYD *5,1627 A>G was shown to be closely
associated with Grade 1-4 toxicity (P = 0.02).

Discussion and Conclusion: This suggests that there may be an increased risk of developing 5-FU-
induced neutropenia toxicity in Thai colorectal cancer patients carrying the DPYD *9A 85 A>G and
DPYD *5,1627 A>G genetic polymorphisms. These findings would make genotyping for DPYD genetic
polymorphisms prior to administering 5-FU therapy as part of the standard procedure an appropriate
recommendation.
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Objective: To monitor the changes of voriconazole trough concentration (Cmin), and evaluate
clearance factors and adverse reactions of voriconazole in patients with hematological diseases, so as
to provide a theoretical basis for clinical use of voriconazole. Methods: 136 patients with
hematological diseases who used voriconazole in Wuhan NO.1 Hospital from May 2018 to December
2019 were selected. The correlation between C-reactive protein, albumin, creatinine and
voriconazole Cmin were analyzed, and the changes of voriconazole Cmin after glucocorticoid
treatment was also detected. In addition, stratified analysis was used to analyze risk for voriconazole-
related severe adverse events. Results: Among 136 patients, 56.62% of all were male and 43.38%
were female. There were positive correlations between voriconazole Cmin and C-reactive protein,
creatinine level (r =0.277, r = 0.2075), while voriconazole Cmin was negatively correlated with
albumin level (r = -2.673). Voriconazole Cmin in patients treated with glucocorticoid was decreased
significantly (P<0.05). In addition, stratified analysis of voriconazole Cmin showed that, compared
with voriconazole Cmin 1.0~5.0 mg/L group, the incidence of adverse reactions of visual impairment
in voriconazole Cmin> 5.0 mg/L group was increased (x2=4.318, P=0.038). Conclusion: The levels
of C-reactive protein, albumin and creatinine were closely related to the voriconazole Cmin, which
indicated that inflammation and hypoalbuminemia might prevent the clearance of voriconazole in
patients with hematological diseases. It is necessary to monitor the voriconazole Cmin of patients
with hematological diseases, and adjust the dosage in time to reduce severe adverse events.
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Introduction

A population pharmacokinetic model after bi-weekly administration of long-acting injection (LAI)
risperidone was developed with the aim to describe risperidone, 9-hydroxyrisperidone and active
moiety (AM, sum of risperidone and 9-hydroxyrisperidone) pharmacokinetics; to estimate
pharmacokinetic parameters and associated inter- and intra-individual variability, to evaluate the
influence of demographic characteristics (age and gender) and genetic variations (metabolic enzyme
CYP2D6 and drug transporters ABCB1 and ABCG2) on risperidone, 9-hydroxyrisperidone and AM
pharmacokinetics.

Materials and Methods

Plasma concentration data (two blood samples at steady state) of risperidone, 9-hydroxyrisperidone
and AM were obtained from 101 adult (218 years) subjects diagnosed with schizophrenia treated
with LAl risperidone. The first blood sample was taken at the time of the expected peak exposure
after the 4th injection (a.m. on day 5 of week 6) and at trough (end of week 8, before 5th injection).
Plasma concentrations were measured by HPLC-DAD method. Genotyping of ABCB1 c.1236C>T,
€.2677G>T/A, c.3435C>T, ABCG2 c.421C>A and CYP2D6 xN *3 *4 *5 *6 *10 *41 was performed by
TagMan real-time PCR and long-range PCR; CYP2D6 genotype was translated to metabolic phenotype
(poor, intermediate, normal and ultrarapid). Data were analysed using nonlinear mixed-effect model
with the Monolix software package. Three separate population pharmacokinetic models for
risperidone, 9-hydroxyrisperidone and AM were developed.

Results

Model development was based on sparse data (only two blood samples at steady state) which led to
the use of simpler pharmacokinetic models, although it is known that LAl risperidone exhibits a more
complex PK profile. The structural model that best described risperidone and AM data was a one-
compartment model with first-order absorption and linear elimination. A joint model was developed
for metabolite 9-hydroxyrisperidone data and was best described by a one-compartment first-order
absorption model for risperidone and two compartment model with linear elimination for 9-
hydroxyrisperidone. Due to the sparsity of the data, pharmacokinetic parameters such as volume of
distribution (V) and absorption rate constant (ka) needed to be fixed to the literature values, leaving
only clearance to be estimated. The standard error for the clearance parameter in all three models,
was below 20 % indicating acceptable parameter uncertainty in parameter estimation. Therefore,
covariates were analysed against clearance only. The covariate that significantly (based on the
change in objective function value of at least 3.84 (p<0.05 with one degree of freedom (df), Chi-
Square distribution)) affected the pharmacokinetics of risperidone, 9-hydroxyrisperidone and AM
was CYP2D6 polymorphism and was left in the final model. A decrease of 47% and 32% in risperidone
and AM clearance, respectively, and a decrease of 43% for the clearance from risperidone to 9-
hydroxyrisperidone was observed in subjects with decreased enzyme activity (intermediate and poor



metabolizers) when compared to normal and ultrarapid enzyme activity. Goodness of fit plots
indicated that the model described the data reasonably well. No other covariates were found to
significantly affect risperidone, 9-hydroxyrisperidone and AM pharmacokinetics.

Discussions and Conclusions
Despite having sparse data, the developed population pharmacokinetic models captured the effect of
CYP2D6 polymorphism on risperidone metabolism.
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Background

Ocrelizumab is a humanized IgG1 monoclonal antibodies directed against CD20-expressing B-cells.
This drug is used for the treatment of patients with primary progressive or relapsing forms of
multiple sclerosis. Ocrelizumab mediates antibody-dependent cellular cytolysis and complement
lysis. Also, Ocrelizumab may induce apoptosis in cross-linking CD20 molecules on the target cell
surface. Theradiag has just developed innovative assays for the quantification of Ocrelizumab and
Anti-Ocrelizumab antibodies on the fully automated random access i-Track10 chemiluminescent
analyzer.

Methods

Analytical performances were assessed with spiked and clinical human serum samples. Ocrelizumab
from serum samples was captured by magnetic microparticles coupled with a neutralizing anti-
Ocrelizumab antibody and detected with polyclonal antibodies directed against Ocrelizumab
conjugated to acridinium ester. Anti-Ocrelizumab antibodies were captured in using Ocrelizumab
coupled magnetic microparticles and detected with the use of Ocrelizumab conjugated to acridinium
ester. Light emission was linked to the quantity of Ocrelizumab, or anti-Ocrelizumab antibodies,
present in the sample.

Results

The dynamic ranges of the assays were 0.5 to 80 pg/mL for Ocrelizumab and 20 to 2000 ng/mL for
anti-Ocrelizumab antibodies. Ocrelizumab measurement showed high accuracy (recovery was
between 88% and 100%). High precision was reached for both assays (CV were respectively below
6.8% and 7.6% for Ocrelizumab and Anti-Ocrelizumab assays) and no interference was seen with
biologic agents.

Conclusion

i-Tracker kits are innovative assays which exhibit fast (time to results < 40min), accurate and
reproducible results. i-Tracker kits are valuable tools for the monitoring of patients treated with
Ocrelizumab.
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Introduction: Tacrolimus is an immunosuppressant with a narrow therapeutic index for which
therapeutic drug monitoring (TDM) is mandatory. TDM is based on either CO or AUC but AUC
monitoring has been recommended by the last consensus conference. AUC calculation is based on
limited sampling strategies backed on population pharmacokinetics models or multiple linear
regression equations. The former have been considered more generalizable and flexible in terms of
deviation to the theoretical sampling times. The objective of this work was to evaluate by simulation
the influence of deviations to theoretical sampling times on tacrolimus AUC calculation estimated
using Maximum a Posteriori Bayesian Estimation (MAP-BE).

Material and Methods: Ninety patients were simulated from a literature model (Woillard et al Br J
Clin Pharmacol. 2011) in the mrgsolve R package (https://mrgsolve.org/). MAP-BE was applied to
each simulated profile based on a 3 samples LSS and the literature model in the MAPBAYR package
(Le Louedec et al CPT Pharmacometrics Syst Pharmacol. 2021). The theoretical optimal times being O,
1 and 3h post dosing, a grid of different combinations of time 0, [30min to 2h] and [2h30min to 4h]
yielding to 256 combinations was investigated. The estimated AUC were compared to the true
trapezoidal rule AUC for each combination by calculation of the relative mean prediction error (bias)
and root mean square error (RMSE). Finally, to achieve reliable reproducibility, the procedure of
random simulation was repeated 10 times to obtain for each combination mean and sd values of
relative bias and imprecision.

Results: The combination of sampling times associated with the best performance was 0, 1.9h and
3.9h post administration leading to a RMSE of 1.78% (SD= 0.15%) and a bias of 0.04% (SD= 0.2%). The
worst performances was for 0, 0.6h and 3.8h associated with a RMSE of 2.2% (SD=1.4%) and a bias of
0.16% (SD = 0.24%). Finally, the median RMSE and bias were 2.0% (SD = 0.16%) and 0.13%
(SD=0.20%) respectively.

Discussion and Conclusions: Even if the optimal sampling times were 0, 1.9 and 3.9 hours after
administration, we observed that performances were very similar and good whatever the
combination of sampling time. Indeed, the difference between the maximum and minimum RMSE
was less than 1%, which can be considered as clinically insignificant. Based on these results, deviation
of the theoretical sampling times has very little impact on the MAP-BE of tacrolimus.
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Recent advances in biosensors now render it possible to monitor drug concentrations in the body, in
real time, and with the same ease and time resolution that we now enjoy in the monitoring of blood
sugar. One hurdle remains to be surmounted, however, before this technology can see widespread
clinical adaptation: our limited understanding of the relationships between drug concentrations
measured in the (easily accessed) subcutaneous interstitial fluid (ISF) and in the plasma, with the
latter being the basis of effectively all clinical decision making. Employing electrochemical, aptamer-
based sensors we tackled this problem by performing simultaneous, seconds-resolved measurements
of multiple drugs in the veins and subcutaneous space of live rats. Using these unprecedented data
sets, we have quantitatively modeled drug transport between the plasma and the interstitial fluid, in
work that both sheds new light on drug pharmacokinetics in the solid tissues (which are, of course,
the site of action of most drugs) and paves the way for wearable, minimally invasive devices
supporting continuous, real-time drug monitoring.
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Abstract

Objectives

Significant increase in tacrolimus exposure was observed during co-administration with voriconazole,
and no population pharmacokinetic model exists for tacrolimus in renal transplant recipients
receiving voriconazole. To achieve target tacrolimus concentrations, an optimal dosage regimen is
required. This study aims to develop individualized dosing parameters through population
pharmacokinetic analysis and simulate tacrolimus concentrations under different dosage regimens.
Methods

We conducted a retrospective study of renal transplant recipients who were hospitalized at the
Second Xiangya Hospital of Central South University between January 2016 and March 2021.
Subsequently, pharmacokinetic analysis and Monte Carlo simulation were employed for further
analysis.

Results

Nineteen eligible patients receiving tacrolimus and voriconazole co-therapy were included in the
study. We collected 167 blood samples and developed a one-compartment model with first-order
absorption and elimination to describe the pharmacokinetic properties of tacrolimus. The final typical
values for tacrolimus elimination rate constant (Ka), apparent volume of distribution (V/F), and
apparent oral clearance (CL/F) were 8.39 h-1, 2690 L, and 42.87 L/h, respectively. Key covariates in
the final model included voriconazole concentration and serum creatinine. Patients with higher
voriconazole concentration had lower tacrolimus CL/F and V/F. In addition, higher serum creatinine
levels were associated with lower tacrolimus CL/F.

Conclusions

Our findings suggest that clinicians can predict tacrolimus concentration and estimate optimal
tacrolimus dosage based on voriconazole concentration and CREA. The effect of voriconazole
concentration on tacrolimus concentration was more significant than serum creatinine. These
findings may inform clinical decision-making in the management of tacrolimus and voriconazole
therapy in solid organ transplant recipients.
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Abstract

Objectives

Solid transplant recipients are at increased risk for invasive aspergillosis. Tacrolimus and voriconazole
is one of the most common combinations for patients combined with solid transplantation and
invasive fungal infections. However, the treatment is difficult due to the interaction between the
them. The aim of this study was to investigate the potential drug-drug interaction between
tacrolimus and voriconazole by analyzing their inhibitory effects on cytochrome P450 (CYP) enzymes
using hepatic microsomes.

Methods

Midazolam and testosterone were used as probe substrates to evaluate individual differences in
CYP3A4/5 metabolic activity. A comprehensive interaction analysis was also carried out based on the
STITCH database and the DD-Inter system.

Results

When voriconazole concentrations were below 10.00umol, the inhibition of the CYP3A4/5 enzyme
was limited, as shown by the relative percentages of midazolam metabolites ranging from 94.6% to
121%. The median inhibitory concentration for midazolam was calculated to be 379.5umol, while the
value for testosterone was 38.3 uUM. The STITCH database and DD-Inter system analysis suggested
that tacrolimus and voriconazole share a strong association in liver microsomal metabolism, and
CYP3A4/5 and CYP2C19 are the most likely enzymes to interact with them.

Conclusions

The results showed that voriconazole had a significant inhibitory effect on the activity of midazolam
and testosterone metabolites, with testosterone being a better probe for detecting CYP3A4/5
activity. The findings may also have broader implications for the management of drug-drug
interactions involving other medications that share the same metabolic pathway. Therefore, this
study may contribute to improving patient safety and enhancing the quality of care in clinical
practice.



43

A novel automated magnetic bead-based method for the extraction and
measurement of plasma voriconazole and meropenem using liquid
chromatography tandem mass spectrometry

Ph. D. Xiaoxue Wang!
!China-Japan Friendship Hospital, 2 Yinghuadongjie Street, Chaoyang, Beijing, China
Poster session 2 - Tuesday, september 26, 2023, 13:00 - 14:30

Liquid chromatography tandem mass spectrometry (LC-MS/MS) is used routinely in therapeutic drug
monitioring, however, automating the sample pretreatment is challenging. We established and
evaluated an automated method based on the magnetic bead extraction principle (MBE) to quantify
voriconazole and meropenem without centrifugation. The extraction procedure of target analytes
contains 4 steps. 1. precipitate protein using organic solvents, 2. add magnetic bead to bind protein,
3. magnetic beads attract magnetic bar, 4. transfer supernatant to LC-MS/MS. The linearity, accuracy,
and precision of MBE were evaluated thoroughly. The chromatography peaks of voriconazole and
meropenem were symmetrical, without interfering peaks. The linearity of voriconazole and
meropenem concentration ranges were 0.62-35.78 pug/mL and 1.05-172.67 ug/mL, with excellent
correlation coefficient (r) > 0.99. The accuracy ranged from 90 and 114 % for the two measured
drugs, and the within- and between-run precision values were < 9.36% and < 15% for the lower limit
of quantification. In conclusion, the automated MBE method for measuring plasma voriconazole and
meropenem were successfully developed and applicability demonstrated, and the MBE principle may
indicate a new era for LC-MS/MS in clinical application
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This retrospective cohort study aimed to investigate factors influencing the voriconazole trough
concentration in patients with liver dysfunction, evaluate the rationality of prior dosing regimens
based on total bilirubin, and identify parameters associated with efficacy. A total of 157 patients with
liver dysfunction were included, from whom 145 initial and 139 final voriconazole trough
concentrations were measured. Of these, 60.5% (95/157) of patients experienced the adjustment of
dose or frequency of voriconazole. The initial voriconazole trough concentrations were significantly
higher than the final concentrations (mean, 4.47 pug/mL versus 3.90 ug/mL, p=0.0297). CYP2C19 poor
metabolizers exhibited significantly higher voriconazole trough concentrations compared to normal
or intermediate metabolizers (p=0.0249 and 0.0023, respectively). Furthermore, lymphocyte counts
and percentage, platelet, blood urea nitrogen and creatinine five covariates were identified as the
factors significantly affecting the voriconazole trough concentration. Binary logistic regression
analysis revealed that the lymphocyte percentage significantly affected the efficacy of voriconazole
(OR 1.138, 95% Cl 1.016 to 1.273). When the lymphocyte percentage was greater than 20.9%, the
receiver operating characteristic curve suggested a significant increase in the probability of
voriconazole effectiveness. Therefore, total bilirubin-based dosing may be suitable for initial dosing,
and the lymphocyte percentage may predict the effectiveness of voriconazole in patients with liver
dysfunction. In conclusion, the significant variation in voriconazole trough concentrations observed in
patients with liver dysfunction necessitates caution when prescribing this drug. Clinicians should
consider the identified factors, particularly CYP2C19 genotype and lymphocyte percentage, when
dosing voriconazole in this population.
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Introduction

Colistin use is increasing for treating multidrug-resistant Gram-negative bacterial infections (MDR-
GNB), but it is hard to use safely and efficaciously due to its severe adverse drug reactions (e.g.,
nephrotoxicity). This study aimed to evaluate a therapeutic concentration range of colistin for
therapeutic drug monitoring.

Materials and Methods

MDR-GNB patients who are receiving colistin methanesulfonate (CMS), aged more than 18 years, and
who are not receiving renal replacement therapy were prospectively recruited. Patients
intravenously received CMS doses twice daily according to their individual renal functions. After
more than five days of colistin treatment, blood samples were collected to analyse plasma colistin
concentration before and two hours after the colistin administration, and pharmacokinetic (PK)
parameters including maximum and average plasma concentration (Cmax and Caverage,
respectively) and area under the curve (AUC) were calculated by limited sampling method [1]. The
emergence of acute kidney injury (AKI) and microbiological evolution were evaluated throughout the
study, and the relationship between the colistin PK parameters and the clinical endpoints (i.e., AKI
and bacteriological conversion rate) were analysed by a two-sample t-test and logistic regression.

Results

A total of 26 patients were enrolled, and 15 (58%) and 19 (73%) patients among them had AKI and
bacteriological conversion, respectively. The PK parameters were not significantly different between
the AKI groups. The mean colistin Cmax, Caverage, and AUC in the AKI group were 10.7 mg/L, 7.2.
mg/L, and 62.9 mg-h/L, respectively, and those values in the non-AKI group were 10.5 mg/L, 7.2.
mg/L, and 62.5 mg mg-h/L, respectively. However, positive exposure-response relationships were
observed between the PK parameters and bacteriological conversion rate. The mean colistin Cmax,
Caverage, and AUC in the bacteriologically converged group were 11.5 mg/L, 7.6. mg/L, 66.6 mg-h/L,
respectively, and those values in non-converged group were 8.2 mg/L, 6.1 mg/L, and 52.3 mg mg-h/L,
respectively. (P-values were 0.0435, 0.2789, and 0.0971 for Cmax, Caverage, and AUC, respectively).
The optimum cut-off values to discriminate bacteriologically converged groups were 7.6 mg/L, 7.2
mg/L, and 64 mg-h/L, for Cmax, Caverage, and AUC, respectively.

Discussions and Conclusions

In this study the plasma colistin concentration showed a positive relationship with the antibacterial
effect of colistin but did not show a clinically meaningful relationship with colistin-induced
nephrotoxicity. The therapeutic drug monitoring of colistin may have a limited role in preventing AKI
events but can be beneficial for increasing its antibiotic effect during the treatment of MDR-GNB
patients.
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Introduction

Pharmacokinetics of colistin and meropenem are altered in critically ill patients, making achievement
of therapeutic antibiotic concentrations difficult. Studies exploring clinical outcome in relation to
antibiotic exposure over the entire treatment duration are sparse.

Materials and Methods

This prospective study was performed in 45 critically ill patients within 7 days of initiating treatment
with colistimethate sodium (CMS) and/or meropenem after a relevant positive culture report.
Colistin and meropenem MICs were calculated using the broth microdilution method. Exposure to
colistin was measured using a validated LC-MS/MS method and meropenem by a validated HPLC
method. The exposure to colistin and meropenem over a period of initial 7 days was predicted using
validated colistin and meropenem models in BestDose™ and was communicated to the treating
physician. The treating physician decided on the antibiotic dosing regimen. Clinical failure on 7th day
of antibiotic treatment was defined as a failure to attain at least 3 of any of the following: WBC count
<12000 cells/mm3, afebrile for at least 48 hours, hemodynamically stable without requiring
vasopressors, procalcitonin of <0.5 pg/L or reduction by 80%.

Result

Among the 45 patients recruited, 1 was treated with CMS, 22 with CMS plus meropenem, and 22
with meropenem alone. One patient who was initiated with CMS and meropenem was stopped CMS
when the culture report came as organism sensitive to meropenem. Among those who were treated
with colistin, 13 (59.1%) patients attained the target colistin AUC 24h/MIC of >50 mg.h/L for > 2 days
of the first week. Two (4.4%) of 45 patients prescribed combination therapy also attained a trough
meropenem concentration >4xMIC, despite MICs in the resistant range. Among those who were
primarily treated with meropenem, 15 (65.2%) patients attained trough meropenem concentrations
>1xMIC for > 3 days of the first week. 92.9% (26/28) of patients who achieved target antibiotic
concentration for colistin or meropenem (at least for > 2 days ) attained clinical cure within 7 days of
antibiotic treatment compared to 41.2% (7/17) (p< 0.001) who did not achieve target antibiotic
concentrations. In the 22 who were treated with CMS, 92.3% (12/13) who achieved target colistin
concentrations attained cure within 7 days vs. 55.6% (5/9) who did not achieve target colistin
concentrations (p = 0.1). In those who were primarily treated with meropenem, the proportion of
patients who attained cure was 93.3% (14/15) in the target meropenem concentration achieved
group vs 25% (2/8) in those who did not achieve target meropenem concentration (p = 0.002).
Discussion and conclusion

A significant proportion of critically ill patients did not achieve target antibiotic concentrations for
colistin and meropenem with reduced rates of clinical cure at day 7. Relatively large proportion
(55.6%) who did not achieve target colistin concentrations attained cure within 7 days may be due to
the synergistic effect of co-administered meropenem, despite infection with a carbapenem-resistant
organism. Early therapeutic drug monitoring may improve clinical outcome in these patients and
should be confirmed in future clinical trials.
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Introduction:

Monoclonal antibodies (mAbs) are increasingly being used in combination with other mAbs for
cancer and COVID-19 treatments. In breast cancer treatment, trastuzumab and pertuzumab are
commonly co-administered to target unique human epidermal growth factor receptor 2 (HER2)
epitopes. With the increasing application of mAb co-administration, simple and robust quantification
methods are necessary to meet the needs of pharmacokinetic (PK) studies.

Conventional analytical methods involving ligand-binding assays, such as enzyme-linked
immunosorbent assays (ELISAs), are employed during PK evaluations due to high sensitivity and
sample throughput. However, multiplexing can be a significant challenge for such assays with limited
selectivity. In addition to selectivity, sensitivity is also a critical factor because PK studies are often
challenged by low sample volumes. Therefore, LC-MS/MS based techniques are being increasingly
adopted for PK measurements of combination mAb therapeutics given their enhanced specificity,
selectivity and sensitivity. In this study, an immunoaffinity purification workflow with on-bead
digestion was employed to simultaneously quantify trastuzumab and pertuzumab in human serum
on the ZenoTOF 7600 system.

Methods:

Each sample contained a 10 pL sample of normal human serum, 20 pL of 2 pg/mL SILUMAB, 200 L of
diluted protein A beads and 200 pL of PBS. After samples were shaken for 30 minutes at room
temperature, the beads were washed twice with PBS. The beads were resuspended in 150 pL of
digestion buffer containing 150 mM ammonium carbonate and 1 mM calcium chloride, and they
were denatured at 95°C for 5 minutes. After allowing it to cool to room temperature, 2 ug of
trypsin/lys-c was added to each sample and on-bead digestion was performed for 2 hours at 50°C.
Digestion was stopped by adding 3 pL of formic acid. Samples were separated from the beads and
placed in vials or plates for LC-MS/MS analysis.

Chromatography was performed on a Shimadzu LC-40 X3 system using a Phenomenex Biozen XBC18
(2.1 x 100 mm, 2.6 um, 100 A) column. Mobile phase A was 0.1% formic acid in water and mobile
phase B was 0.1% formic acid in acetonitrile. The operating flow rate was 0.5 mL/minute. Column
temperature was set at 40°C. A 20 uL sample was injected for analysis.

Results:

An LLOQ of 0.15 pg/mL was achieved for trastuzumab and pertuzumab. Matrix interferences in the
blank were more than 5x lower than the peak areas in the LLOQ. The overall %CV was <10.1% for
trastuzumab and <8.12% for pertuzumab. The overall accuracy was within £8% of the nominal
concentration for trastuzumab. While for pertuzumab, the overall accuracy was within £12% of the
nominal concentration. Strong linearity was achieved with correlation coefficients (r) of >0.996 for
both trastuzumab and pertuzumab.

Conclusions:
A highly sensitive method for the quantification of trastuzumab and pertuzumab in human serum
using the ZenoTOF 7600 system and on-bead digestion was demonstrated. Using this approach



LLOQs of 0.15 pg/mL were reached for both trastuzumab and pertuzumab in human serum due to
the improved MS/MS sampling efficiency offered by the Zeno trap.
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Introduction

Adalimumab (ADL) is an anti-tumor necrosis (TNF) alpha drug for treatment some chronic immune
diseases like inflammatory bowel disease or rheumatoid arthritis. Therapeutic drug monitoring by an
analyze of ADL and anti-adalimumab antibody (anti-ADL) is an essential part in optimisation patient's
therapy. Traditionally, an enzyme linked immunosorbent assay (ELISA) has been used for ADL and
anti-ADL analyses in patients' serums, but it has been time consuming in contrast to a rapid test. The
objective of presented study was an assessment of analytical performance and clinical agreement of
two rapid tests ez-Tracker ADL and ez-Tracker anti-ADL in patients' serums.

Materials and methods

Within-run and between-run precision for ez-Tracker ADL and ez-Tracker anti-ADL (Theradiag,
France) were assessed by ez-Tracker commercial control sets; Adalimumab Controls (1 and 2) and
anti-Adalimumab Controls (negative and positive), in triplicates for three days using each control
level. Method comparison was done in patients' serums between ez-Tracker ADL, a fluorescence
immunoassay and LISA-Tracker ADL (Theradiag, France) an ELISA, using Passing-Bablok regression
analysis (N=22). The same material was used for an assessment of a clinical agreement between ez-
Tracker ADL and LISA-Tracker ADL (N=26) as well as ez-Tracker anti-ADL and LISA-Tracker anti-ADL
(N=20), by calculation of Cohen’s k agreement coefficients.

Results

Within-run and between-run precision of Adalimumab Controls at both levels and anti-Adalimumab
positive control were <5% (manufacturer[s criteria ranged from 5,5% to 7,9% for all listed controls at
associated levels). Anti-Adalimumab negative control (range 0,0-9,99 AU/ml) repeated <0,3 AU/ml
result in all nine runs (ez-Tracker anti-ADL measuring range: 0,3-200 AU/ml). Passing-Bablok
regression analysis showed y = -0,439362 (95%Cl -2,04 to 2,05) + 1,241135 x (95%Cl 1,00 to 1,52) and
P=0,99. The clinical agreement between ez-Tracker ADL and LISA-Tracker ADL resulted in Cohen’s k
score 0,813 (95%CI 0,621 to 1,000), while between Tracker anti-ADL and LISA-Tracker anti-ADL,
Cohen’s k score was 0,667 (95%Cl 0,339 to 0,995).

Conclusion

Presented results revealed that both rapid tests showed an excellent within-run and between-run
precision. An exception was ez-Tracker anti-ADL in negative range (<10 AU/ml) due to results below
measurement range in all runs. It made impossible an estimation of ez-Tracker anti-ADL within-run
and between-run precision at level below 10 AU/ml. Method comparison and clinical agreement
between ez-Tracker ADL and LISA-Tracker ADL showed acceptable results, making ez-Tracker ADL
interchangeable to LISA-Tracker ADL. The clinical agreement between ez-Tracker anti-ADL and LISA-
Tracker anti-ADL was less superb but still good. A small set of anti-ADL samples with results between
10 AU/ml to 200 AU/ml prevented method comparison analysis between two anti-ADL tests
resulting in partial analysis of ez-Tracker anti-ADL analytical performance.

In conclusion, both ez-Tracker tests are promising alternative to the ELISA testing in future, but some
improvement is needed regarding negative control for anti-ADL.
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Introduction Data from the meta-analysis by Hill et al. (2018) suggest that tenofovir disoproxil
fumarate (TDF) plus ritonavir (RTV) or cobicistat (COBI) boosted antiretroviral (ARV) therapy is
associated with higher risks of bone and kidney adverse events compared to tenofovir alafénamide
(TAF). In contrast, when RTV and COBI are not combined, there are only marginal differences in
tolerance (1). The authors attribute these results to plasma overexposure to tenofovir (TNF) when
RTV or COBI are combined. However, the data from the literature are quite contradictory. The
objective of this study is to carry out a pharmacokinetic modeling of TNF by population approach
based on data from Therapeutic Drug Monitoring (TDM) and to identify covariates that might explain
variability in TNF exposure.

Materials and Methods Inclusion criteria: People Living with HIV (PLHIV) treated with
TDF/emtricitabine 300/200 mg; over 16 yrs. of age; TNF concentrations available from TDM; date and
time of last dose, patient's weight and GFR provided. Exclusion criteria: pregnant women, dialysis
patients, non-compliant patients. A total of 787 patients (530/257 M/F) with a median age of 47 yrs.
(IQR: 39-55) were included. The number of samples collected (=observations) from each occasion
ranged from 1 to 4 (mean: 1.2). The number of occasions per PLHIV ranged between 1 and 17 (mean:
1.4), and the total number of occasions was 1136. The modeling was carried out using the Monolix
2021R2 software, according to a 2-compartment model with linear absorption and elimination (2).
The following covariates were tested on the model: age, weight, GFR, phosphoremia, boosted
regiment and other treatments likely to impact the clearance of TNF (e.g. ledipasvir, rifampicin).

Results As expected, renal function has a strong impact on the TNF apparent clearance (CI/F).
Clearance also decreases with age while it increases with weight. Ledipasvir lowers the CI/F of TNF
quite markedly with an increase in the AUC of TNF of +57% (47-68%). Boosted ARV treatments
associated with TNF have a lower impact with an increase in AUC of TNF of +9% (5-12%), and +17%
(11-24%), for RTV and COBI, respectively. The other associated treatments tested, in particular
rifampicin and daclatasvir, have no impact on the CI/F of TNF.

Conclusion These results from routine TDM confirm the real but fairly weak impact of boosted ARV
treatments on plasma TNF exposure levels. Does this low plasma overexposure alone explain the
lower tolerance of TNF when it is associated with a boost? Would a dose reduction be necessary as
suggested by Hill et al.?

Bibliography
1/ Hill A. et al. J Virus Erad. 2018 Apr 1;4(2):72-79.
2/ Jullien V. et al. Antimicrob Agents Chemother. 2005 Aug;49(8):3361-6.
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Introduction

Personalization of oral small molecule anticancer drug dosages based on therapeutic drug monitoring
(TDM) has the potential to significantly improve the effectiveness of treatment by maximizing drug
efficacy and minimize toxicity. However, TDM has not been widely implemented in clinical practice.
This is partly due to the complex measurement system and the associated turnaround time (TAT).

Materials and Methods

We have developed and validated a fully-automated method for quantifying 12 small molecule
anticancer drug currently used (abemaciclib, cabozantinib, imatinib, lenvatinib, lorlatinib, olaparib,
osimertinib, palbociclib, pazopanib, regorafenib and its metabolites, sunitinib and its metabolite) in
human plasma using LC-MS/MS for TDM in clinical practice. Extraction procedures, including protein
precipitation, extraction and collected extract, were performed automatically by the automated
sample preparation system CLAM-2030 connected to the LC/MS system which consisted of a Nexera
HPLC and a LCMS-8050. The primary endpoint of the study was the feasibility of TAT of TDM within
90 minutes. The first TAT of TDM was evaluated in each patient, and estimated sample size was 65
patients. A calibration curve was prepared the day before or on the day of blood collection, and the
quality control samples were used to confirm the results on the day of collection. The study protocol



was approved by our institutional review board and informed consent was obtained from all
patients.

Results

Before beginning this clinical study, a validation study was first conducted. The analysis time of the
method was 8.5 minutes per run, and all analytes eluted within 3.0-6.0 minutes. The method was
linear over each range, with correlation coefficient values >0.99. The intra-day and inter-day
precision were below 15%, and accuracy were within £ 20% of the nominal concentrations,
respectively. These results met the criteria of the US Food and Drug Administration validation
guidelines. Until March 31st, fifty patients have been registered in the feasibility study, and forty-
nine patients excluding one without blood sample were analyzed. The median age was 64 (34—-88)
years; 18 were male and 32 were female. Of these, 15 were treated with osimertinib, 9 with
abemaciclib, 8 with imatinib, and 17 with other treatments. In a total of 49 patients, 94% were able
to return results within 90 minutes, and the mean of the time between sampling and results was 52
(17-156) minutes.

Discussions and Conclusion

This real-time TDM using fully-automated LC-MS/MS method for simultaneous quantification of
plasma concentrations of 12 small molecule anticancer drug seems feasible in clinical practice.
Having solved the problems of complexity and TAT, we are now considering a study to verify whether
TDM is effective in clinical practice using the method developed in this study.
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Introduction

For vancomycin, model-informed precision dosing (MIPD) has been shown to improve the
pharmacokinetic/pharmacodynamic target attainment. However, the dissemination of MIPD into
clinical practice is slow. The aim of this project was to develop an implementation strategy for
optimised dosing of vancomycin using MIPD in a Swedish university hospital and select process
indicators for its evaluation.

Methods

Guided by the UK Medical Research Council’s framework for developing and evaluating complex
interventions (1), an intervention with an associated implementation plan was developed for a
Swedish university hospital.

Supportive documents and educational material were developed in collaboration with
representatives from target professions.

Using the Implementation Research Logic Model (2), intervention components and implementation
activities were connected with mechanisms of actions for implementation strategies and expected
outcomes. Based on this, process indicators were identified, prioritised and selected for the
evaluation.

Results

The resulting intervention included a new clinical routine for AUC-guided vancomycin MIPD and a
team-based workflow with defined ways of communication and responsibilities. The implementation
strategies were 1) tailoring of the clinical routine at ward level 2) written instructions and a peer
support function as part of the workflow 3) staff training to improve determinants for successful
implementation at health-care provider level.

Implementation was initiated at the Blood and Tumour division, Uppsala University Hospital in
January 2023. A local written clinical routine for AUC-guided vancomycin dosing was constructed in
collaboration with representatives from the selected wards. For nurses, an instruction for accurate
documentation of dose administration and TDM sampling was written and an educational film was
produced. This was combined into a 15-minute educational package for in-service training held at six
occasions. For physicians and clinical pharmacists, 45-minute educational sessions were held at four
occasions. For clinical pharmacologists and pharmacists, a written instruction for MIPD was
produced, individual case-based mentoring was provided and MIPD rounds were introduced. AUC-
guided MIPD of vancomycin according to the new routine commenced February 27 2023.

Expected outcomes and selected process indicators for evaluation include: acceptability / staff
opinions on intervention and implementation; timeliness / median and range of time from sampling
to reported AUC; feasibility / pharmacist time consumption per TDM sample; fidelity / proportion of
TDM samples with TDM report, proportion of doses changed according to dose suggestion in TDM
report, proportion of dose decisions with pharmacist support.



Discussion and conclusion

An implementation process for introducing vancomycin MIPD in clinical practice and related
indicators for its evaluation was developed. This framework can be used as guidance for other
institutions with similar context wishing to initiate and evaluate MIPD of vancomycin in a clinical
setting.

During the implementation process, the intervention context prerequisite “available MIPD expertise”
was identified as a future barrier to large-scale implementation on a national level. A network to
increase knowledge about MIPD applied in clinical practice is warranted.

(1) Skivington K, et al. BMJ. 2021;374:n2061. DOI:10.1136/bmj.n2061
(2) Smith JD, et al. Implement Sci. 2020. 15;84. DOI: 10.1186/5s13012-020-01041-8

The study was supported by the VINNOVA funded project PLATINEA (no. 2018-03340 and 2021-
02699)
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Background

Natalizumab is a humanized IgG4 monoclonal antibody directed against human a4 integrin. This drug
is used for the treatment of patients with relapsing forms of multiple sclerosis and, also, for the
treatment of Crohn’s disease. Natalizumab blocks the interaction of a4 integrin with vascular cell
adhesion molecule (VCAM-1) to prevent the adherence and migration of inflammatory immune cells
across the intestinal and blood-brain barrier. Theradiag has just developed innovative assays for the
quantification of Natalizumab and Anti-Natalizumab antibodies on the fully automated random
access i-Track10 chemiluminescent analyzer.

Methods

Analytical performances were assessed with spiked and clinical human serum samples. Natalizumab
from serum samples was captured by magnetic microparticles coupled with a neutralizing anti-
Natalizumab antibody and detected with polyclonal antibodies directed against Natalizumab
conjugated to acridinium ester. Anti-Natalizumab antibodies were captured in using Natalizumab
coupled magnetic microparticles and detected with the use of Natalizumab conjugated to acridinium
ester. Light emission was linked to the quantity of Natalizumab, or anti-Natalizumab antibodies,
present in the sample.

Results

The dynamic ranges of the assays were 0.5 to 60 pg/mL for Natalizumab and 20 to 1000 ng/mL for
anti-Natalizumab antibodies. Natalizumab measurement showed high accuracy (recovery was
between 80% and 120%). High precision was reached for both assays (CV were <20%) and no
interference was seen with biologic agents.

Conclusion

i-Tracker kits are innovative assays which exhibit fast (time to results < 40min), accurate and
reproducible results. i-Tracker kits are valuable tools for the monitoring of patients treated with
Natalizumab.
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Simultaneous Determination of Different Classes of B-lactam Antibiotics in Human Plasma

B-Lactam are among the most widely used class of drugs for the treatment of bacterial infections in
humans. Most B-lactam antibiotics work by inhibiting cell wall biosynthesis in the bacterial organism.
Bacteria often develop resistance to these antibiotics by synthesizing a B-lactamase, an enzyme that
attacks the B-lactam ring common to this class of antibiotic. To overcome this resistance, B-lactam
antibiotics can be given with B-lactamase inhibitors such as clavulanic acid. The antibacterial
characteristics the drugs display are dependent on both the concentration of drug in relation to the
minimum inhibitory concentration (MIC) and the time that this exposure is maintained. Therefore,
monitoring their concentrations in plasma is of high importance.

In this study, a fast LC-MS/MS method with a simple sample preparation on the QTRAP 4500 system
is described for the quantitative analysis of nine B-lactams antibiotics, amoxicillin (AMO), cloxacillin
(CLO), piperacillin (PIP), cephazolin (CEP), cefotaxime (CEFQ), ceftazidime (CEFT) and cefepime (CEFE),
imipenem (IMI) and meropenem (MER).

Methods:

A 100 L aliquot of each sample, calibrator or QC was spiked with 10 pL of internal standard mix at
100 ug/mL. Protein precipitation was carried out by the addition of 200 pL of methanol containing
0.1% formic acid. Following vortex mixing, the samples were centrifuged for 10 minutes before the
supernatant was transferred to autosampler vials for injection. Chromatographic separation was
accomplished using a Phenomenex Kinetex Biphenyl column (100 x 2.1 mm, 2.6 um). Water with
0.1% formic acid (A) and methanol with 0.1% formic acid (B) were used as mobile phase solvents. A 1
uL aliquot of the sample was injected into the UHPLC system. MS/MS detection was performed using
the SCIEX QTRAP 4500 system equipped with Turbo V ion source using electrospray ionization,
operating in positive mode. Multiple reaction monitoring (MRM) mode was employed, using two
specific transitions of each analyte.

Results:

Calibration curves over the concentration ranges were between 1 and 150 pug/mL for all analytes
except imipenem (0.05 to 7.5 pg/mL) and meropenem (0.1 to 15 pg/mL). Curves were generated
using a 1/x weighted linear regression of the peak-area ratios of the antibiotic to corresponding
internal standard. Regression coefficients of all calibration curves were greater than 0.99 with back-
calculated concentrations of the calibration samples within £15% (+20% at LLOQ) of the nominal
concentrations. The recorded accuracy and precision were within European Medicines Agency
guidelines. The application of this assay for nine B-lactams antibiotics was then used to analyze
plasma samples from the Hospital of Mulhouse Antibiotic Therapeutic Drug Monitoring (TDM)
program and compared to alternative methods for the analysis of these compounds.

Conclusions:

The QTRAP 4500 system was used for the quantitative analysis of nine B-lactams antibiotics,
amoxicillin (AMO), cloxacillin (CLO), piperacillin (PIP), cephazolin (CEP), cefotaxime (CEFO),
ceftazidime (CEFT) and cefepime (CEFE), imipenem (IMI) and meropenem (MER). Sensitivity was
shown to be 1 ug/mL for all analytes except imipenem (0.05 pg/mL) and meropenem (0.1 pg/mL) in
plasma.
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INTRODUCTION: Dried blood spot(s) (DBS) microsampling has increasingly attracted interest as a
patient-centric alternative to conventional blood collection. Despite the many advantages associated
with DBS sampling, its widespread use in clinical practice is still hampered, which is mainly caused by
the hematocrit (Hct) effect. Different approaches to cope with this issue have been developed,
amongst which the Hct prediction of DBS using ultraviolet-visible (UV-Vis) spectroscopy. Recently, a
UV-Vis-based Hct prediction module has been incorporated into the automated CAMAG® DBS-MS
500 HCT system. However, although a proof-of-principle yielded promising results, there is no formal
in-depth evaluation of the performance of this module. Hence, it remained to be established to what
extent automated Hct prediction of DBS via this module can universally be applied and generates
acceptable results.

MATERIALS AND METHODS: Using calibrators (n = 95) and quality control (QC) samples (n = 42), both
generated from authentic patient samples, we set up and validated a calibration model and
evaluated whether this could serve as a ‘generic’ calibration model for different, independent Hct
prediction modules. Also, the influence on the Hct prediction of different storage conditions and DBS-
related variables, including spotted blood volume, non-standard ‘spotting variables’ and filter paper
type, were evaluated using a subset of the QC samples. Finally, the method was applied on an
independent set of venous DBS (n = 48) prepared from patient samples in the context of therapeutic
drug monitoring (TDM) of tacrolimus.

RESULTS: A quadratic calibration curve with 1/x? weighting was established. The bias, intra-day and
total precision for 8 different cohorts reflecting Hct sub-ranges from 0.157 to 0.537 L/L were below
0.025 L/L, 2.2% and 2.7%, respectively. Additionally, storage (freeze-thawing, storage at room
temperature and 60 °C), some non-standard DBS application techniques and filter paper type did not
affect the Hct prediction. Moreover, a lab-lab comparison of the performance of the Hct module of
two independently operated instruments demonstrated that the validated model can be used as a
‘generic’ calibration model. Finally, application of the method to venous DBS prepared from patient
samples in the context of TDM of tacrolimus revealed a good concordance between the actual (i.e.
Sysmex-based) and UV-Vis-based predicted Hct, with a mean bias of -0.003 L/L (95% Cl -0.014 to
0.008 L/L) and with > 80% of the samples within the pre-set acceptance limit of +/-0.50 L/L.
CONCLUSION: We extensively and successfully validated a ‘generic’ calibration model for the
automated UV-Vis-based Hct prediction module incorporated into the CAMAG DBS-MS 500 HCT
system. This automated non-contact Hct prediction approach allows to correct for the Hct-based bias
observed in partial-punch DBS analysis, with the substantial advantage that a fully automated set-up
eliminated any hands-on time, increasing the potential of DBS to be implemented in routine clinical
practice.
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Introduction: The diagnosis of rejection in liver transplantation (LT) requires a liver biopsy (LB) when
abnormal liver function tests (LFTs) are observed. The use of noninvasive biomarkers may avoid the
need for LB and could promote a more efficient immunosuppressive therapy adjustment. Plasma
microRNA (miRNA) expression and certain chemokines have been proposed as potential biomarkers
of rejection. The aims of this study were: 1) to confirm the predictive and diagnostic capacity of
plasmatic expression of miR-155-5p, miR-181a-5p, miR-122-5p and CXCL-10 for assessing T-cell
mediated rejection (TCMR) risk; 2) to develop a score based on a panel of noninvasive biomarkers to
predict graft rejection and graft dysfunction risk; and 3) to validate this score in a separate cohort.
Methods: A prospective, observational study was conducted with a cohort of 79 patients followed
during the first year after LT. Tacrolimus trough concentrations were determined by Tacrolimus-
CMIA-Architect from Abbot at the 1st week, on the 15th day, and at the 1st, 2nd, 3rd, 6th, 9th and
12th months after LT. Plasma samples were collected at same time points for the analysis of miR-
155-5p, miR-122-5p and miR-181a-5p and the CXCL-10 chemokine. Patients with LFTs abnormalities
were submitted to a LB to rule out rejection, assessing previous and concurrent expression of the
biomarkers to evaluate their predictive and diagnostic ability. Information from 86 patients included
in a previous study was collected and used as a validation cohort.

Results: A total of 24 rejection episodes were diagnosed in 22 patients (27.8%). Only at day 15th
tacrolimus trough levels were significantly lower in the patients with rejection (6.60 vs. 4.75 ng/ml,
p=0.008).The plasma CXCL-10 concentration and the expression of the three miRNAs were
significantly elevated prior to and at the moment of the diagnosis of rejection. These and other
significantly altered variables were used to develop a logistic model for rejection prediction and
diagnosis. The final model included CXCL-10, miR-155-5p and miR-181a-5p. The area under the ROC
curve (AUROC) for rejection prediction was 0.975 (79.6% sensitivity, 99.1% specificity, 90,7% PPV,
97.7% NPV; 97.1% correctly classified) and 0.99 for diagnosis (87.5% sensitivity, 99.5% specificity,
91.3% PPV; 99.3% NPV; 98.9% correctly classified). In the validation cohort (n=86; 14 rejections), the
same cut-off points were used obtaining AUROCs for rejection prediction and diagnosis of 0.89 and
0.92 respectively. In patients with graft dysfunction in both cohorts (37 with rejection and 19 with
other findings), the score could discriminate those with rejection regarding other causes with an
AUROC of 0.98 (97.3% sensitivity, 94.1%specificity).

Conclusions: These results strongly suggest that the clinical implementation of the monitoring of this
noninvasive plasmatic score, based on CXCL-10 and miR-155-5p and miR-181a-5p, may allow the
prediction and diagnosis of rejection and identify patients with graft dysfunction due to rejection,
helping with a more efficient guide for immunosuppressive therapy adjustment and improving the
quality of life of patients. This finding warrants the development of prospective biomarker-guided
clinical trials.
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INTRODUCTION:

Providing safe and effective drug therapy to infants and young children requires consideration of
growth and development on the PK/PD. Congenital heart disease (CHD) is the most common
congenital anomaly, affecting approximately 1 % of liveborn children. Pediatric patients with CHD are
required multiple staged surgery depending on age and disease condition in complex cases. The
pediatric vancomycin (VCM) dosage recommended by The Infectious Diseases Society of America
(IDSA) guidelines is 60-80 mg/kg/day when targeting an AUC/MIC ratio of 400-600. However, this
dosage frequently results in overexposure in pediatric patients undergoing staged operations for CHD
in our institution. This study aimed to determine an appropriate VCM dosing regimen for young
children with CHD through population PK modeling and simulations.

MATERIALS AND METHODS:

A total of 1,254 VCM serum concentrations from postoperative 152 patients (3 days - 13 years old)
were available for analysis. eGFR was estimated using the updated Schwartz equation [Zhang et al.
Clin Pharmacol Ther 2021]. Population PK analysis was performed with Phoenix NLME 8.3. The effect
of growth and maturation on VCM clearance was described by allometrically scaled body weight and
a sigmoidal maturation function using postmenstrual age (PMA), respectively. The developed PK
model was used for simulation analyses to evaluate the achievement of a target of 400 < AUC/MIC <
600 to determine optimal dosing regimens.

RESULTS:

Body weight and height were < 5 percentiles of the CDC growth charts in 74% and 64% of the
patients in this study. Median of observed VCM dosage was 13.2 mg/kg every 12 hours. The eGFR,
body weight, and PMA were identified as significant covariates on clearance and the population
mean estimates of VCM clearance was 4.88 L/h/70 kg. The post hoc clearance was lower than the
previously reported value; 33% lower in age < 1 year and 40% lower in age 1 year < age < 2 years
[Colin et al. Clin Pharmacokinet 2019], indicating the delayed maturation of renal function. The
identified VCM doses to reach 400 < AUC/MIC < 600 for age < 3 months (median eGFR 40
mL/min/1.73m2) and 3 months < age < 3 years (median eGFR 60 mL/min/1.73m2) were 25
mg/kg/day and 35 mg/kg/day, respectively.

DISCUSSIONS AND CONCLUSIONS:

In this study, VCM PK model for pediatric patients with CHD was established and age- and renal
function-appropriate VCM dosing regimen was determined to address delayed renal maturation
observed in CHD children.

The observed delayed maturation in VCM clearance is possibly due to cyanosis and low cardiac
output. The model-informed simulations identified the lower VCM doses than the current standard
dosage and the developed VCM dosing regimen may provide safe and effective antibiotic therapy for
this high-risk population.






61

THERAPEUTIC DRUG MONITORING OF MYCOPHENOLIC ACID AND
TACROLIMUS BASED ON VOLUMETRIC-ABSORPTIVE MICROSAMPLING
(VAMS) AS A RELIABLE TOOL FOR ADHERENCE MONITORING IN RENAL

PEDIATRIC TRANSPLANT RECIPIENTS - SINGLE-CENTER, OPEN-LABEL,
RANDOMIZED CONTROLLED TRIAL

MSc MPharm Arkadiusz Kocur®?, PhD MD Jacek Rubik?, MSc Agnieszka Czajkowska?, PhD PharmD
Tomasz Pawinski’

'Medical University of Warsaw Department of Drug Chemistry, Warsaw, Poland, Department of
Biochemistry, Radioimmunology, and Experimental Medicine, Pharmacokinetics Laboratory, The
Children's Memorial Health Institute, Warsaw , Poland, *Department of Nephrology, Kidney
Transplantation, and Arterial Hypertension, The Children's Memorial Health Institute, Warsaw ,
Poland

Poster session 1 - Monday, september 25, 2023, 13:00 - 14:30

1. Introduction

Incompatibility with treatment regimens is a complex problem, especially in adolescents and children
after transplantation. Long-term transplant outcomes in adolescents are disappointing despite
excellent one-year graft survival. The non-use of immunosuppressive drugs is one of the most critical
factors contributing to graft loss (chronic and acute rejection episodes). The primary risks of non-
compliance are low-income family support and poor mental functioning of the child. Secondarily, the
side effects of using immunosuppressive drugs often influence it. Lifelong immunosuppressive
therapy is required for all transplant patients to avoid chronic or acute rejection episodes. More
significant variability in TAC, MPA, and PRE concentrations (in the case of non-compliance) is
associated with acute rejection, reduced graft survival, and increased therapy costs. The variability of
TAC and MPA trough concentrations is an easy tool that may be used to assess adherence. This is
defined as the fluctuating CO level at specific time intervals without changing the dose.

2. Materials and Methods

The study is a one-center, prospective, randomized, open-label study concerning the utility of VAMS
accomplished by liquid chromatography combined with triple quadrupole mass spectrometry for
TDM of TAC and MPA in pediatric transplant recipients treated at Children's Memorial Health
Institute in Warsaw. The study will be performed with 60 patients between 2 and 18 years of age
treated with TAC and MPA ( mycophenolate mofetil prodrug of MPA), with drug dosage guided by
therapeutic drug monitoring (TDM). Patients were randomly divided into two groups depending on
how the sample was collected: standard venous blood sampling and new technology-based VAMS.
Blood samples from patients in the reference group (traditional sampling) were determined
independently using the reference LC-MS/MS and routine diagnostic methods. Simultaneous
analogous samples from patients in the tested group (self-management) were collected using VAMS
and determined similarly. Analysis of trough concentrations (C0O) of TAC and MPA was simultaneously
performed using an LC system with triple quadrupole mass spectrometry with positive mode
electrospray ionization (ESI+). Intra-individual variability was calculated using different statistical
methods: standard deviation (SD) and coefficient of variation (CV). Additionally, adherence to the
therapy was evaluated based on a questionnaire investigation.

3. Results



In the case of the included patients, the CV of TAC and MPA concentration was < 40% (using six
concentrations). More than 90% of the patients during the 6-month observation period were
adherent to immunosuppressive therapy. All participants were included in the trial, and their parents
were satisfied with the microsampling method.

4, Discussions and Conclusions

The results from home-based self-sampling TDM of TAC and MPA could be used for
pharmacotherapy optimization, including adherence evaluation. Introducing the VAMS as a sampling
strategy in ordinary questionnaire evaluation could significantly increase adherence in pediatric
patients after renal transplantation.
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Objective Tacrolimus, one of the calcineurin inhibitors, is a commonly used immunosuppressive drug
in patients with renal transplantation. Tacrolimus is mainly metabolized by CYP3A4 in liver.
Antifungal drug posaconazole is a potent CYP3A4 inhibitor drug, and could exhibit drug-drug
interaction when combinated with some CYP3A4 substrates, such as tacrolimus. However, the drug-
drug interaction has great individual differences, which is also unpredictable. The drug instruction of
tacrolimus suggest that it is necessary to reduce the dose of tacrolimus when used in combination
with posaconazole, but it does not provide individualized medication guidance. Therefore, this study
is intended to investigate the drug-drug interaction between posaconazole and tacrolimus in renal
transplantation patients at early stage and the influencing factors of individual differences. Methods
A total of 32 hospitalized patients who received posaconazole for treatment or prevention of fungal
infection after renal transplantation in our hospital were enrolled in this study. Medication
information and blood concentration data of tacrolimus and posaconazole were collected during the
period. The polymorphism of CYP3A5*3, ABCB1 3435, ABCB1 1236 and POR*28 genes were detected.
Results The results showed that tacrolimus concentration (C) significantly increased after
posaconazole combined with tacrolimus (7.45%2.85 vs 9.58+2.64 ng/mL, P<0.05). The dose (D) was
significantly decreased (5.46+1.95 vs 3.09+1.83 mg/kg/d, P<0.01) and the concentration/dose ratio
(C/D) was significantly increased (90.95+43.19 vs 249.58+134.01 ng-kg/mL/mg/d, P<0.01). The value
of C, D and C/D were 1.29, 0.57 and 2.74 times of those before combination, respectively. The drug-
drug interactions between tacrolimus and posaconazole were significant and individual differences
were large. The correlation analysis between genotype and the ratio of C/D before and after
posaconazole treatment (A C/D) was conducted. It was showed that ABCB1 3435 was significantly
correlated with AC/D, and the AC/D of ABCB13435 CC genotype was significantly lower than that of
CT/TT genotype. The other loci, including CYP3A5*3, ABCB11236 and POR*28, had no significant
correlation with AC/D. In addition, the posaconazole concentration was 0.49+0.28 ug/mL, which was
correlated with AC/D of tacrolimus (R2=0.7). Conclusion Posaconazole significantly affects the
pharmacokinetics of tacrolimus in renal transplantation patients at early stage, and individual
differences are large, in which ABCB1 3435 genotype and posaconazole drug concentration are
important influencing factors. The present study helps to explain the reason of individual differences
in drug-drug interactions between posaconazole and tacrolimus, and provides reference for
adjustment of drug dose when tacrolimus and posaconazole are used together.
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Introduction:In recent years, clinical and scientific societies have recommended the use of algorithms
that include thiopurine metabolites (6-tioguanine (6-TG) and 6-methylmercaptopurine (6-MMP)) as a
guide for personalized azathioprine treatment in patients with autoimmune hepatitis (AlIH). The
Clinical Pharmacogenetics Implementation Consortium and the Dutch Pharmacogenetics Working
Group recommend the combined analysis of phenotype and genotype to adjust the treatment dose,
especially in heterozygous patients with a genetic variant that affects the metabolism of these drugs.
The aim of this study was to evaluate the monitoring of 6-TG and 6-MMP in erythrocytes as
predictive biomarkers of individual response to azathioprine, and its potential to provide
personalized therapy. Furthermore, the study examined the benefits of combining genotype and
phenotype in treatment optimization.

Methods:Data from 35 patients receiving azathioprine for the treatment of AlH at Hospital Clinic
Barcelona were analysed.

The genotype was analysed by gPCR and the phenotype by UPLC/MS/MS.

In 9 out of 35 patients, the genotype was determined prior to treatment initiation. Dose selection
and adjustment was based on the genotype and phenotype. Clinical evolution was monitored. In 26
out of 35 patients, the genotype and phenotype were carried out at the time of patient inclusion in
the study.

Results:All patients were Caucasian with a median age of 53 years, and 41% were male. Six out of 35
patients (17%) carried a of a loss-of-function variant in the TPMT gene (*1/*3A).

In 37% (14/35) of patients, the dose was changed based on the observed phenotype and genotype.
Of these, 13 patients had their dose reduced, either due to the appearance of adverse effects in WT
patients (n=7) or due to toxicity in those patients with a loss-of-function variant in TPMT (n=6). Only
in one case was the dose increased because the patient had a functional TPMT gene and metabolites
were within reference ranges.

Following the algorithm based on phenotype proposed by C. Gallardo et al., there was an 82%
(29/35) correlation between the concentration of metabolites (6-TG and 6-MMP) and clinical
evolution. Ten out of 35 patients had bone marrow toxicity with elevated 6-TG concentrations (>450
pmol/8¢108), while 19 remained asymptomatic, and the study of metabolites confirmed that their
concentrations were not elevated.

In two cases, the treatment was changed because azathioprine was not effective. In both cases,
metabolite levels (6-TG and 6-MMP) were increased, indicating that azathioprine doses could not be
raised further because of impending toxicity.

Conclusions:These preliminary results suggest a strong correlation between metabolite
concentrations (6-TG, 6-MMP) and clinical outcomes in patients with AIH. Notably, the phenotype by



itself may identify patients with drug-related adverse events or non-responders with a wild-type
genotype.

Additionally, the combination of phenotype and genotype enables early intervention for physicians
to select and adjust the dose appropriately, thereby improving the efficacy and safety profile of
azathioprine treatment.

In conclusion, the results from this pilot study show that the clinical implementation of this algorithm
has potential to guide personalized azathioprine treatment. However, further studies in larger
populations are necessary to provide more robust recommendations.
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Introduction: Janus kinase inhibitors are anti-rheumatic immunosuppressive drugs that target the
intracellular janus kinases (JAKs). Baricitinib is a selective and reversible orally administered
JAK1/JAK2 inhibitor approved for the treatment of rheumatoid arthritis, atopic dermatitis and
alopecia areata in adult patients. Safety and efficacy in children have yet to be established, and
information on baricitinib pharmacokinetic properties and target plasma levels in pediatric patients is
limited. We show a novel method based on liquid chromatography coupled to tandem mass
spectrometry (LC-MS/MS) for the measurement of baricitinib in plasma validated according to ICH
M10 guidelines.

Materials and Methods: The method is based on a protein precipitation from plasma and separation
on a Thermo ScientificTM AccucoreTM Polar Premium column (50 mm x 2.1 mm, i.d. 2.6 m) after
addition of deuterated internal standard. Mobile phase A consisted of 0.1% formic acid in water and
mobile phase B consisting of 0.1% formic acid in ACN. The percentage of solvent B started at 2%,
reached 100 % in 1 min and was kept for 1 min at flow rate of 500 puL/min, then the column was
reconditioned at 2% B for 2 min for a total run time of 4 min. The column temperature was
maintained at 40 oC. Detection was carried out using TSQ Quantiva Triple Quadrupole system
(Thermo Fisher Scientific, Milan, Italy) equipped with an electrospray ionization source (ESI)
operating in the positive ion mode (spray voltage at 3500 V). The specific transition of baricitinib and
IS were detected using multiple reaction monitoring (MRM): 372.1->186.111 for

baricitinib; 377.1->185.889, 298.815 for [2H5]-Baricitinib, respectively. The method has been
successfully applied to samples from pediatric patients under baricitinib at Giannina Gaslini Institute,
a tertiary care pediatric hospital.

Results: The LC-MS/MS method is linear over wide concentration ranges (1.024 — 100 ng/mL),
accurate and reproducible in the absence of matrix effects allowing for a robust, specific and rapid
guantification of baricitinib from a low amount of plasma (50 pL). The plasma concentration of
baricitinib in the patients' anonymous samples, expressed as mean + standard deviation, was 11.25 +
10.86 ng/mL.

Discussions and Conclusions: The availability of analytical methods for the reliable quantification of
drugs in patients’ plasma are essential to help improving TDM practice and characterize baricitinib
pharmacokinetic/pharmacodynamic profile. The novel LC-MS/MS method is suitable for therapeutic
drug monitoring of baricitinib and could be of help for the optimization of therapies in pediatric
patients.
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Introduction: Guselkumab is the first-in-class IL-23 inhibitor approved to treat moderate-to-severe
plague psoriasis. Although the favorable benefit-risk ratio of guselkumab has been shown in four
randomized controlled trials (i.e. VOYAGE 11, VOYAGE 22, NAVIGATE3, and ECLIPSE4 still not all
patients respond optimally to this one-size fits all dosing approach in real-life. To this end,
therapeutic drug monitoring (TDM) which allows drug optimization, based on the measurement of
drug concentrations and/or anti-drug antibodies (ADA), has been suggested as a valuable tool.
Therefore, the aim of this explorative trial is to explore the exposure-response relationship of
guselkumab in a real-life setting.

Materials and Methods: We determined guselkumab concentrations in sera from 75 patients with
psoriasis at multiple timepoints (Weeks 0, 1, 2, 3, 4, 12, 20, 28, 36, 44 and 52. After week 52, blood
could be taken at an additional three timepoints. Drug levels were determined by using an in-house
guselkumab immunoassay consisting of a combination of MA-GUS9F6 as capture antibody and MA-
GUS12G12, conjugated to biotin, as detecting antibody. At each hospital visit, disease severity was
assessed using the Psoriasis Area and Severity Index (PASI).

Results: A significant correlation was found between guselkumab serum trough concentrations and
clinical response. In addition, a difference in guselkumab serum trough concentrations was found
between optimal and suboptimal responders in maintenance, starting from week 4. Based on
receiver operating characteristic (ROC) analysis, we concluded that the target concentration of
guselkumab was 1.6 pg/ml in steady-state. No correlation between guselkumab trough
concentrations and albumin was found.

Conclusions: At week 4, a distinction between optimal and suboptimal responders can be made
based on guselkumab exposure, allowing timely dose modifications or treatment switch when
needed. At steady-state, targeting a guselkumab serum trough concentration of 1.6 pg/ml may be a
viable treatment option in suboptimal responders to prevent underexposure and subsequent
suboptimal clinical response.
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Introduction: Cytomegalovirus (CMV) is a severe pathogen in children whose immune system is
compromised or immature. The most frequently used drug for CMV disease or CMV prevention in
this population are intravenous ganciclovir (GCV) or valganciclovir (VGCV). GCV and VGCV show a
large interindividual pharmacokinetic variability, particularly in pediatric transplant patients. The
objectives of this study were: (i) to develop a Machine learning algorithm trained on synthetic PK
profiles obtained by Monte Carlo simulations based on 4 POPPK models from the literature to
estimate the best GCV or VGCV starting dose to achieve target AUC; and (ii) to compare its
performances on real profiles with previously published and validated equation derived from the
published POPPK models.

Materials and methods: The parameters of 4 previously published POPPK models of ganciclovir in
children in addition to WHO growth curve for covariates were used in the mrgsolve R package to
simulate 18000 PK profiles. ML algorithms were developed from these simulations based on Xgboost,
Neural networks, Random Forests and the stack of the 3 algorithms and were comparatively
evaluated in the training set. The best algorithm was used to calculate the ML first dose associated
with the highest probability to achieve the target. Performances were evaluated in an external set of
32 real patients for ganciclovir and in an external set of 31 patients for valganciclovir and the ML first
dose was compared to the other doses recommended in the literature.

Results: The Stack of the 3 ML models yielded the best performances for GCV or VGCV. In the
simulation set, the ML dose yielded the highest target attainment rate (defined by an AUC between
40 and 60 mg*h/L) (47.5% for GCV and 45.2% for the VGCV). With real patients, the ML dose for
VGCV yielded the highest target attainment rate (38.2%) while for ganciclovir infusion, target
attainment rate was the highest for the Franck et al model and the ML algorithm was the second
best (22.6% for Franck Model vs 19.4% for ML dose).

Conclusion: The ML algorithms developed to estimate the starting dose of VGCV in children exhibit
very good performances in comparison to previous validated models and should be evaluated
prospectively. Nevertheless, considering the average low target attainment, TDM should be
performed after the starting dose to individualize the dose and increase the target attainment.
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1. Introduction

Kidney transplantation (KTX) is the gold standard for renal replacement therapy in paediatric patients
with end-stage renal disease (ESRD) patients. In this group, several differences between children and
adults were observed, including post-transplantation complications, graft mismatch, problems
related to growth, and primarily substantial non-adherence to therapy. Therefore, additional details
regarding the specificity of transplantation and immunosuppressive therapy in this age group are
needed. KTX must be treated as a beneficial procedure in pediatric patients because it prevents long-
term dialysis and improves the quality of life. Based on the IATDMCT and EMA recommendations
according to clinical validation, this process is necessary to successfully implement the validated
analytical method in routine drug monitoring. The aim of this study was the full clinical development
of a previously validated LC-MS/MS method based on the VAMS technique in paediatric recipients.
2. Materials and Methods

Clinical validation was performed based on the guidelines for dried-blood-spot validation using 90
samples obtained with VAMS from 30 stable renal transplant recipients treated with MMF at the
Children's Memorial Health Institute in Warsaw. Differences between the methods were assessed
using the Passing-Bablok regression. Two routes were considered equivalent: one within the 95%
confidence interval (Cl) for the slope and 0 within the 95% ClI for the intercept. Based on the EMA
guidelines, the differences between methods checked with the Bland-Altman plot should be less than
20% for 67% of the analysed pairs. The clinical acceptance criterion for paired sample bias was < 15%
for 67% of the pairs analysed. Correlations between the methods were assessed using Pearson and
within-class correlation coefficients (ICC). Following the IATDMCT guidelines for predictive
performance, statistical factors, such as MPPE, MAPE, RMSE, and APE, were calculated.

3. Results

A strong relationship was observed for the paired WB and VAMS-based method samples. High
Pearson’s and ICC values (>0.99) confirmed the appropriate correlation between the methods.
Passing—Bablok regression confirmed high correlations for the above relationship; the intercept and
slope were within the statistical acceptance criteria for comparison of VAMS and WB-based LC-
MS/MS methods. The mean difference in the case of WB/VAMS was acceptable and within the EMA
acceptance criteria (<20%) and the IATDMCT clinical criteria (<15%). Statistical predictive
performance factors fulfilled the EMA and IATDMCT criteria (<15%).

4, Discussions and Conclusions

The present study is the first to develop an LC-MS/MS method based on WB, plasma, and VAMS to
detect MPA in the pediatric population after kidney transplantation. In addition, this study might be
implemented in routine clinical practice because of the satisfactory validation results and the
relatively high number of patients included in the trial.
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Introduction: As the risk vancomycin induced nephrotoxicity increases with duration of therapy,
clearance and distribution of vancomycin become difficult to predict in the context of long term
treatment which is often required for osteoarticular infections. Currently, there is a paucity of
populational pharmacokinetic (popPK) models for vancomycin in the literature that addresses the
longitudinal changes of pharmacokinetic parameters during an extended course of treatment. The
objective of this study is to identify longitudinal popPK models for vancomycin published in the
literature and assess their predictive performance for a local population with osteoarticular
infections.

Material and methods: Data collection was performed in two phases; a retrospective phase with
inclusion of all eligible individuals between December 1st 2020 and April 17th 2022 and a prospective
phase with recruitment of eligible participants between April 18th 2022 and December 22nd 2022
who consented to provide supplementary vancomycin serum levels. A literature search was

n u

conducted in the Embase/Pubmed database using the terms referring to “vancomycin”, “population-
pharmacokinetic”, “time varying”, and “osteoarticular infection” to identify longitudinal popPK
models. Model performance was assessed with median predictive error (MDPE) for bias, median
absolute predictive error (MDAPE) for inaccuracy and normalized distribution prediction error
(NDPE). Model predicted concentrations and performance metrics were obtained using NONMEM

(version 7.5, ICON 2023), R (version 4.2.2; R Core Team 2022) and Microsoft Excel (version 2016).

Results: Seventy-three individuals admitted to the orthopedic or internal medicine service at the
Montreal General Hospital receiving IV vancomycin for osteoarticular infections were included in the
study and provided 525 vancomycin serum concentrations for analysis of model predictive
performance. The mean age and weight (SD) in the study population were 56.3 years (17.5) and 81.5
kg (23.4), respectively. Two models were retained for analysis of predictive performance. The first
consisted of a one-compartment model that included covariates for neurosurgical procedure, hepatic
impairment and nephrotoxic medications and was comprised of two sub-models for early phase and
late phase of treatment. The second consisted of a two-compartment model that included covariates
for baseline renal function and renal function at different timepoints in order to model the effect of
time varying changes in renal function on pharmacokinetic parameters. Both models showed
inadequate predictive performance for local population. First and second models have MDPE values
of -21.0% and 76.9% and MDAPE values of 34.2% and 78.7%, respectively. Additional analysis showed
significant residuals for both models in the early stage of treatment.

Discussion and conclusion: This study confirms the sparsity of longitudinal popPK models for
vancomycin in the literature. In addition, these models may not be applicable for all populations.
These findings suggest the need for adjustment of existing models or the development of new
longitudinal models. Further efforts to address longitudinal pharmacokinetic changes for vancomycin
should take into account other clinical factors such as the degree of systemic inflammation that may
fluctuate significantly in the early stages of treatment and consider alternative methods to integrate
the duration of treatment and longitudinal components in the model structure.
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Introduction: Therapeutic drug monitoring (TDM) of tyrosine kinase inhibitors (TKls) may improve
treatment outcome and therapy individualization for oncology patients. Compared to plasma, the
standard TDM matrix, dried blood microsampling is associated with several advantages, including the
collection of samples by the patients themselves in their home-setting. This is especially convenient
when sampling should be performed at specific time points, e.g. for the determination of trough
levels of TKIs in chronic myeloid leukemia (CML) treatment, thus avoiding the risk of delayed drug
intake. There is also a benefit when multiple samples should be taken in a relatively short time
period, e.g. while participating in a pharmacokinetic or clinical study. The aim of this study was to
evaluate the feasibility of performing TDM of TKls, used for treatment of CML, via volumetric
absorptive microsampling (VAMS) at home, and to gain insight into the inter- and intra-individual
variation in TKI trough levels.

Methods: Upon inclusion, CML patients treated with bosutinib, dasatinib, imatinib, nilotinib or
ponatinib were instructed on how to perform the collection of capillary VAMS samples. The
participants received five sampling kits (4 sampling time points + 1 spare), each including 2 VAMS
devices, an automatic lancet, a desiccant, a gauze and an instruction folder, containing images,
written instructions and a link to an explanatory online video. The participants were instructed to
collect the VAMS samples in duplicate just before their next TKI intake every three days, on four
occasions. Consequently, for each participant eight (4x2) home-collected VAMS samples should be
available. The patients were instructed to put the dried VAMS samples in a plastic bag containing
desiccant. After collection of all the VAMS samples, the plastic bags were packed in a pre-paid and
addressed envelope, and sent back to the lab via regular mail. In addition, the participants received a
guestionnaire on their perception of the VAMS collection.

Results: To date, from 50 patients home-collected VAMS samples in duplicate were received
(bosutinib 1; dasatinib 24; imatinib 14; nilotinib 6 and ponatinib 5), resulting in a total of 400
samples. 355 (89%) samples were considered to be of good quality: upon receipt, samples were
visually checked to verify whether they were under- (n= 34; 8.5%) or overfilled (n=11; 2.8%).
Furthermore, an acceptable analytical variability was obtained on duplicate home-collected VAMS
samples (CV ranging from 7.52 to 15.6%). The obtained TKI results in these VAMS samples confirmed
the large inter-patient variation in TKI trough levels and revealed that within a patient trough levels
may vary substantially, especially for dasatinib. Lastly, collection of VAMS samples at home was
positively received by most participants, as could be deduced from the responses to the
guestionnaire: most participants found the instruction folder very clear, experienced the self-
collection as very convenient and judged VAMS collection in a home-setting as very user-friendly.

Conclusions: The feasibility and real-life applicability of performing TDM of TKls, used for treatment
of CML, via VAMS collection at home, was demonstrated in this study.
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Introduction: In the development of drugs whose clearance pathway is predominantly via
cytochrome P450 (CYP) 3A, drug-drug interaction (DDI) studies as a victim of drugs by concomitant
dose of CYP3A inducers are required. Rifampin (RIF) is a typical CYP3A inducer and has been
frequently used in the CYP3A induction DDI assessment. Quantification of RIF is important to ensure
its exposures in the systemic circulation at expected levels and thus an assay of RIF in small volume of
human plasma has been developed. In assay development, a carryover has turned out to be an issue
to address for accurate quantification of RIF in human plasma. In this study, we optimized ultra-
performance liquid chromatography (UPLC) conditions and the established UPLC-MS/MS assay has
been validated to support a clinical DDI study of drugs with RIF as a CYP3A inducer.

Materials and Methods: RIF was extracted from only 0.02 mL of human plasma by a simple protein
precipitation and detected by a selected reaction monitoring in the positive ion mode. RIF and a
stable isotope as an internal standard were chromatographed on a reverse phase column under
gradient elution condition. Three mobile phases were used with one mobile phase having a high
fraction of organic solvent with 1% formic acid was used exclusively to flush the system to minimize
carryover of RIF in this assay. A method validation study was performed in accordance with the
bioanalytical guidelines. In the validation study, linearity, selectivity, carryover, accuracy and
precision in reproducibility, dilution integrity, extraction recovery, matrix effects, effects by hemolysis
or hyperlipidemia, and comprehensive stability were assessed. Incurred sample reanalysis (ISR) was
conducted to ensure reproducibility of the assay using postdose samples.

Results: Changes in the elution of the mobile phases addressed the carryover issue. RIF was
quantifiable from 25 ng/mL using 0.02 mL of human plasma. Accuracy and precision in the intra- and
inter-run reproducibility tests were within £15% and 15%, respectively, which met the acceptance
criteria. RIF concentrations in a clinical PK study were determined by the validated assay and the ISR
test demonstrated that 100% of reassay samples showed comparable data to those in the original
assay.

Discussions and Conclusions: Findings in the method validation study indicate that the developed RIF
assay using 0.02 mL of human plasma is simple and reproducible. The assay was successfully applied
to a clinical PK study of RIF and the ISR test also supported the reproducibility of the assay.
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Introduction:

Flucloxacillin has been associated with higher nephrotoxicity rates when used in the treatment
methicillin-susceptible Staphylococcus aureus bacteraemia (MSSA-B). The exact mechanism remains
unclear. This single-centre, retrospective study aims to examine the incidence of nephrotoxicity in
penicillin and methicillin-susceptible SAB and the potential relationship between flucloxacillin doses
and the occurrence of nephrotoxicity.

Methods:

We retrospectively analysed the of clinical outcomes of adult patients (aged > 18y) with MSSA-B
admitted to The Alfred Hospital in Melbourne from 2018 — 2021. We excluded pre-existing dialysis-
dependence, mortality prior to blood culture identification, and polymicrobial bacteraemia.

Results

Results:

One-hundred sixty-six patients met inclusion criteria. Median age: 60y (IQR, 40-75); males: 120
(72%). Median Charlson comorbidity index was 3 (IQR, 1 - 4). Overall 206 co-morbid conditions were
present amongst the 166 patients. Diabetes mellitus (n=31, 16%) and immune compromise (n=35,
17%) were frequently reported co-morbidities. The most common acquisition was community
acquired (n=126, 75.9%) and infective endocarditis (n=30, 45.5%) was the most common diagnosis,
followed by skin and soft tissue (n=21, 12.7%), spinal and psoas abscesses (n=19, 11.5%) and
osteoarticular infections (n=16, 9.6%). Initial antibiotic of choice: intravenous (IV) flucloxacillin (n=91,
55%), cefazolin (n=58, 35%). The most commonly used doses included IV flucloxacillin 2g gq4h (n=55,
60%) and IV cefazolin 2g q8h (n=52, 90%). Nephrotoxicity occurred in 15 patients (flucloxacillin
n=13/91, 14%; cefazolin n=2/58, 3.5%). Overall nephrotoxicity was observed in 27 patients in 19
patients (20.9%) on flucloxacillin and 8 patients (13.7%) on cefazolin. Antibiotic-attributed
nephroxtoxicity was observed in 11 patients (flucloxacillin, n = 8, 9%; cefazolin, n=3, 5%). More
nephrotoxicity was observed with higher dose flucloxacillin (2g g4h, n=6/55, 10.9%) than with lower
doses (n=2/36, 5.6%); Odds ratio, OR, 1.96 (95% Cl: 0.33, 20.8). This finding was not statistically
significant (p=.07).

Discussion and conclusion:

While cases of nephrotoxicity were numerically higher in the high dose flucloxacillin group, no
statistically significant association was observed. The major limitations of this study being
retrospective study design and small sample size. The association between flulcoxacillin and toxicity
warrants further study. Larger, prospective pharmacokinetic studies are needed to explore the dose-
exposure-toxicity of flucloxacillin.
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1. Introduction

Cefepime is a broad-spectrum, fourth-generation cephalosporin that effectively treats febrile
neutropenia caused by gram-positive and negative organisms, including Pseudomonas aeruginosa.
However, its dose-dependent neurotoxicity, such as encephalopathy, poses a challenge in
determining the optimal dose. This study aimed to demonstrate the feasibility of determining
individual pharmacokinetics and the appropriate dose of cefepime and evaluate the necessary
exposure for optimizing clinical response.

2. Material and Methods

This prospective observational study (approval No. 2,413) enrolled patients with lymphoma or
multiple myeloma who were administered cefepime for the treatment of febrile neutropenia with a
single dose of 2 g every 12 h. The cefepime concentrations were monitored at 1 h (as the peak point:
Cmax), 7.2 h (as 60%-time course point during the administration interval of 12 hours, C7.2h), and 11
h (immediately before the next dose, trough concentration) after the first drip infusion (rate, 2 g/1
h). The primary endpoint was the predictive performance for individual cefepime pharmacokinetics,
and the secondary endpoints were the impact of cefepime pharmacokinetic parameters on clinical
response and providing dosing strategies based on population pharmacokinetic analysis.

3. Results

Sixteen patients participated in the study. The mean (SD) concentrations of cefepime were 74.2
(14.2), 10.8 (8.0), and 5.0 (4.2) pg/mL at Cpeak, C7.2h, and trough, respectively. Using popPK
analysis, the mean (SD) AUC was determined to be 689.7 (226.6) ug*h/mL, which correlated with
C7.2h (R2=0.90) and Bayesian posterior AUC using only trough concentration (R2=0.88). Although
higher exposure was associated with a better clinical response, statistical analysis did not reveal a
significant difference between positive and negative clinical response for creatinine clearance (Ccr),
C7.2h, trough concentration, and AUC (P = 0.0907, 0.2523, 0.4079, and 0.1142, respectively).
Receiver operating characteristics analysis showed that the cut-off value for Ccr was 80.2 mL/min
(sensitivity: 0.889, specificity: 0.714, area under the curve: 0.762), C7.2h was 18.6 ug/mL (sensitivity:
0.571, specificity: 1.000, area under the curve: 0.683), and trough concentration was 9.2 ug/mL
(sensitivity: 0.571, specificity: 1.000, area under the curve: 0.635). The popPK model facilitated
dosing strategies; continuous infusion with 4 g/day achieved 100% probability at the minimum
inhibitory concentration (MIC) of 8 ug/mL, even in patients with a Ccr value of 150 mL/min.
Regarding intermittent infusion, 2 g/dose every 8 h using 3-h drip infusion showed more than 80%
probability at the MIC value of 4 or 8 ug/mL in patients with a Ccr value of 90 or 60 mL/min,
respectively.

4. Discussions and Conclusions

While Ccr may aid in individualized dosing, C7.2h or trough concentration sampling may facilitate
rapid dose optimization, especially concerning subexposure with 2 g/dose every 12 h. Taken
together, this study suggests performing therapeutic drug monitoring of cefepime for patients with
lymphoma or multiple myeloma receiving treatment for febrile neutropenia.
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Introduction: Therapeutic drug monitoring (TDM) of aminoglycosides and vancomycin is used to
prevent oto- and nephrotoxicity in neonates. Analytical and non-analytical factors potentially
influence dosing recommendations. This study aimed to determine the impact of analytical variation
(imprecision and bias) and non-analytical factors (accuracy of drug administration time, use of non-
trough concentrations, biological variation and dosing errors) on neonatal antimicrobial dosing
recommendations.

Materials and Methods: Published population pharmacokinetic models and the Australasian
Neonatal Medicines Formulary were used to simulate antimicrobial concentration-time profiles in a
virtual neonate population. Laboratory quality assurance data were used to quantify analytical
variation in antimicrobial measurement methods used in clinical practice. Guideline-informed dosing
recommendations based on drug concentrations were applied to compare the impact of analytical
variation and non-analytical factors on antimicrobial dosing.

Results: Analytical variation caused differences in subsequent guideline-informed dosing
recommendations in 9.3-12.1% (amikacin), 16.2-19.0% (tobramycin), 12.2-45.8% (gentamicin), and
9.6-19.5% (vancomycin) of neonates. For vancomycin, inaccuracies in drug administration time
(45.6%), use of non-trough concentrations (44.7%), within-subject biological variation (38.2%) and
dosing errors (27.5%) were predicted to result in more dosing discrepancies than analytical variation
(12.5%). Using current analytical performance specifications, tolerated dosing discrepancies would be
up to 14.8% (aminoglycosides) and 23.7% (vancomycin).

Discussion and Conclusions: Although analytical variation can influence neonatal antimicrobial dosing
recommendations, non-analytical factors are more influential. These result in substantial variation in
subsequent dosing of antimicrobials, risking inadvertent under- or over- exposure. Harmonisation of
measurement methods and improved patient management systems may reduce the impact of
analytical and non-analytical factors on neonatal antimicrobial dosing.
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Vancomycin is a widely used antibiotic for the treatment of gram-positive bacterial infections,
especially in case of methicillin-resistant Staphylococcus aureus (MRSA) infections. Due to several
toxic side effects, such as the ‘red man syndrome’, nephrotoxicity, and ototoxicity, vancomycin has a
narrow therapeutic window. Therefore, therapeutic drug monitoring (TDM) is recommended to
minimalize toxicity and maximize treatment efficacy. Venous blood sampling is mostly applied in
clinical settings for the quantification of vancomycin, although this widely used sampling method is
more painful and invasive compared to more patient friendly alternatives, such as the dried blood
spot (DBS) method. For the quantification of vancomycin immuno-assays are widely used, due to
quick measurement. However, cross-reactivity with metabolites and degradation products should be
taken into account when using this technique. Vancomycin clearance is highly correlated with
creatinine clearance. Hence, we successfully developed and validated a quantification method for the
simultaneous determination of creatinine and vancomycin in DBS in one single run making use of
liquid chromatography coupled by tandem mass spectrometry (LC-MS/MS). Sample preparation was
performed by punching out a 6 mm spot of the DBS cards into a cryo tube. 400 pL of the internal
standard solution (2.5 mg/L of vancomycin-d12, 5 umol/L creatinine-d3 and 1% formic acid in
methanol:MilliQ 50: 50% v/v) was added to all samples and vortexed for 10 seconds. After vortexing,
samples were sonicated in a water bath for 20 minutes at 40°C. Subsequently, 200 uL of each extract
was pipetted into an autosampler insert vial and 2 uL of each extract was injected into the UPLC
system. Chromatographic separation was performed by using a Waters Acquity UPLC HSS T3 C18
column (1.8 um, 2.1 x 100 mm). Mobile phase B (MP) consisted of 2 MM ammonium acetate and
0.1% formic acid in 1L of methanol. Column temperature was set at 45°C, flow rate was set at 0.35
mL/min. and total run time was 5.2 minutes. The electrospray ionization was performed in positive
mode. Validation of this analytical method was performed based on the EMA guidelines and FDA
guidelines. Validation included the following parameters: linearity, limits of quantification, accuracy,
inter-day and intra-day precision, carry-over, autosampler stability, short-term and long-term
stability, the influence of different spot volumes on the DBS cards, the drying time and storage
condition of the spots, recovery and the hematocrit (Ht) effect. The method was found linear (r2 >
0.990) for both compounds. The inaccuracies and imprecisions were <15% for both compounds.
Matrix effects and recoveries were within 15% consistent with coefficient of variations of less than
15%. No significant carryover effect was observed. We successfully developed and validated a fast
and accurate quantification method for the simultaneous determination of vancomycin and
creatinine making use of a patient friendly sampling method. The fast and efficient sample
preparation and short analysis run time make this method highly suitable for hospital settings and for
patients at home using vancomycin.
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Introduction

Beta-lactam antibiotic (beta-lactams) therapeutic drug monitoring (TDM) is increasingly
recommended for optimising antibiotic exposure in septic intensive care patients. Limited data are
available on the implementation of beta-lactam TDM within complex healthcare settings. We used
theory-based approaches to systematically explore the barriers and enablers perceived by key
stakeholders to the implementation of beta-lactam TDM in the intensive care unit (ICU).

Methods

A qualitative descriptive study was conducted as a part of a broader TDM implementation project.
This single-centre study was conducted at a large metropolitan tertiary referral centre. The centre
has a large ICU with approximately 55 beds and provides several state-wide services (trauma, burns,
extra-corporeal membrane oxygenation, transplant). Key stakeholders were purposively sampled and
interviewed, including infectious disease physicians, ICU physicians, pharmacists, clinical leaders,
scientists and nurses. Data were thematically analysed and coded using the theoretical domains
framework (TDF) and mapped to the relevant domains of the COM-B (capability, opportunity,
motivation) behaviour change model.

Results

A total of 40 interviews (18 physicians, 17 pharmacists, three nurses and two laboratory participants)
were conducted. The following main barriers emerged: (a) Lack scientific knowledge, evidence and
experience (b) Lack of access to resources education (c) Fear of causing harm to patients. The main
enablers included (a) Access to education, experts and resources (b) Access to onsite assays with
short turnaround times (c) Clear channels of communication within and amongst teams and (d)
Endorsement by hospital leadership. Improving patient care and outcomes, trust in colleagues, and,
endorsement by hospital leadership were strong motivators. Pharmacists and nursing stakeholder
groups emerged as key targets of implementation strategies.

Discussion and conclusions

The key implementation strategies included: targeted and tailored (stakeholder specific) education;
development of easy to access standardised guidelines and protocols; establishment of governance
with clear channels to escalate complex cases and endorsement by senior leadership; integration of
workflows - integration of TDM discussions and processes within existing workflows, integration of
TDM processes into electronic health record systems (online ordering, availability of results) and
regular audit, feedback and research.

Using theory-based approaches we have identified the key barriers and enablers to the
establishment of beta-lactam TDM. We have used these data to identify key strategies, policies, and
target groups for implementation interventions.
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1.Introduction

Aminoglycosides and glycopeptide antibiotics are widely used in clinical treatment of serious
infections with a good clinical effectiveness, a low rate of true resistance and low cost.
Aminoglycosides have a narrow therapeutic range, and high plasma concentrations may lead to
toxicity. To achieve maximum efficacy while minimizing side effects for bacterial infections, it is
necessary to control the plasma concentration.

HPLC is commonly used for drug analysis in biological samples. While analysis methods using optical
detectors have been widely reported, mass spectrometry-based methods are becoming mainstream
because of their selectivity and the ability to analyze multiple drugs simultaneously in a short time.
In this study, we evaluated a method for analyzing aminoglycosides in plasma based on triple
qguadrupole mass spectrometry. In addition, we evaluated pretreatment process using a fully
automatic pretreatment device.

2.Materials and Methods

We prepared a mixed sample of the aminoglycoside (amikacin, tobramycin, gentamycin etc.) and
glycopeptide (vancomycin) antibiotics and added it to plasma for use in evaluating the analysis
method. The calibration curve range was set to include the therapeutic range. We used an ultra-high
performance liquid chromatograph Nexera™ X3 and a triple quadrupole mass spectrometer LCMS-
8060. Separation was performed on a Shim-pack GIST-HP Amide (Metal-free, 3 um, 50 mmx2.1 mm).
Sample preparation was carried out by a fully automatic pretreatment device CLAM™-2040. CLAM-
2040 can add internal standard solution and organic solvent for protein precipitation, and filtrated
solution was automatically transported to autosampler for LC-MS/MS analysis. The LC-MS/MS
analysis took about 3 min.

3.Results

We analyzed nine calibration curve samples in the range of 0.5-50 mg/L. Calibration curves were
obtained with R? values of 0.99 or higher for each compound by internal standardization using a
linear or quadratic regression model. In addition, accuracy was within 100£15% for each point for
each compound, and precision (% RSD) was within 15%.

4.Discussions and Conclusions

We evaluated the analytical method for aminoglycoside and glycopeptide antibiotics using a triple
qguadrupole mass spectrometer with a fully automated sample preparation device. We obtained good
calibration curves for all components and were able to measure each sample in 4 minutes. The
automated sample preparation process enables simple and safe analysis.
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[Introduction]

Nirmatrelvir/ritonavir (Paxlovid) is used for treating mild to moderate COVID-19 at high risk of
progression to severe disease. Ritonavir is a strong inhibitor of cytochrome P450 (CYP) 3A and P-
glycoprotein, and is known to cause drug-drug interactions with various drugs including tacrolimus.
Some cases with tacrolimus withdrawal during nirmatrelvir/ritonavir administration have been
reported, but pharmacokinetic assessment during the concomitant use of both drugs was limited.
We experienced a patient with remarkable and prolonged increase in blood tacrolimus
concentrations when nirmatrelvir/ritonavir was concomitantly used. In this study, the effects of
nirmatrelvir/ritonavir on tacrolimus pharmacokinetics were examined using a model-based
pharmacokinetic analysis.

[Patients and Methods]

A renal transplant patient taking oral tacrolimus continuously was treated with nirmatrelvir/ritonavir
for 5 days. The baseline tacrolimus dose and trough blood concentration were 2.5 mg/day and 4.2
ng/mL, respectively. Although tacrolimus was discontinued at 6 days after the start of
nirmatrelvir/ritonavir, the blood tacrolimus concentration markedly increased to 96.4 ng/mL at 7
days after the start of nirmatrelvir/ritonavir treatment. Six more days were needed for blood
tacrolimus concentration to decrease to the same level as before the initiation of
nirmatrelvir/ritonavir.

A one-compartment model with first order absorption was used to determine the pharmacokinetic
parameters of tacrolimus. Pharmacokinetic parameters of tacrolimus without nirmatrelvir/ritonavir
were estimated by the Bayesian method using the baseline observed concentration data and
population pharmacokinetic parameters previously reported. The intensity and duration of
nirmatrelvir/ritonavir inhibition to tacrolimus metabolism were estimated by model fitting to the
observed blood tacrolimus concentrations.

[Results]

The apparent clearance, apparent volume of distribution, and absorption rate constant of tacrolimus
without nirmatrelvir/ritonavir were estimated as 15.6 L/h, 295 L, and 0.32 /h, respectively, by the
Bayesian estimation. The model analysis showed that the clearance and relative bioavailability of
tacrolimus increased by 0.19-fold and 5.65-fold, respectively, during the nirmatrelvir/ritonavir
concomitant use. In addition, the simulated blood tacrolimus concentrations could be best fitted to
the observed concentrations when the inhibitory effect of nirmatrelvir/ritonavir was modeled to
continue until 3 days after the end of the combination and then to disappear linearly over a week.
[Discussion and Conclusions]

The quantitative pharmacokinetic changes of tacrolimus during and after nirmatrelvir/ritonavir
treatment were well analyzed by our constructed pharmacokinetic model. This model analysis
revealed that the simulated values could be fitted to the observed values by greatly increased
tacrolimus bioavailability in addition to decreased clearance when nirmatrelvir/ritonavir was
concomitantly used. Additionally, since the CYP3A inhibitory mode of ritonavir is known to be
irreversible, the inhibitory effects continued for approximately one week after the end of
concomitant use of nirmatrelvir/ritonavir.



In conclusion, nirmatrelvir/ritonavir greatly increases blood tacrolimus concentrations by inhibiting
intestinal first-pass metabolism as well as hepatic metabolism, and this drug-drug interaction should
be considered about one week after stopping the concomitant use.



82

Automated 24/7 screening and quantification of DOACs in plasma in a single
run on CLAM2030 — LCMS8050

MD Anna Abratis!, MD, PhD Moritz Schnelle!, PhD Frank Streit!, MD Manuel Wallbach?, MD Nils
Kunze-Szikszay3, MD Sebastian Uwe Schnitzler3, MD Julie Schanz!, MD, PhD Andreas Fischer!, MD,
PhD Ivana Markovic?
YInstitute for Clinical Chemistry / Interdisciplinary UMG Laboratories, University Medical Center
Goettingen, Géttingen, Germany, “Department of Nephrology and Rheumatology, University Medical
Center Goettingen, Gottingen, Germany, ’Department of Anesthesiology, University Medical Center
Goettingen, Gottingen, Deutschland

Miscellaneous 2, Mgterom 5, september 26, 2023, 13:00 - 14:30

1. Introduction

In recent years, therapeutic drug monitoring (TDM) as part of DOAC therapy has gained in
importance, since the outcome can be improved through individual dose adjustment, especially
when treating critically ill emergency patients. At present, the effects of various DOACs are usually
assessed indirectly and insufficiently (e.g. by determining the thromboplastin time or the activated
partial thromboplastin time). Liquid chromatography with tandem mass spectrometry (LC-MS/MS) is
an appropriate system for simultaneous measurement of multiple drugs. Until today, however, the
use of LC-MS/MS Systems in emergency labs were not yet established.

Therefore, this study aims to develop and to validate a new LCMS-based method to screen and
quantify different DOACs simultaneously in a single run. Similar methods have so far been restricted
to research purposes, usually presupposing trained staff and long running times. Connecting the
LCMS to an automated sample preparation module, we assessed its suitability for DOAC screening on
a routine 24/7 basis. We compared the method for three of the available DOACs using the LCMS-
8050 system coupled to CLAM-2030 (both Shimadzu) versus commercially available chromogenic
tests.

2. Materials and Methods

The plasma samples from 56 anesthesiologically and nephrologically supervised patients were
collected. DOAC plasma concentrations of Apixaban, Dabigatran and Rivaroxaban were measured on
a LCMS system through an automated sample preparation module. Sample protein precipitation and
chromatographic separation with a sharp linear gradient on a fused core column at 50°C were
performed automatically by CLAM-2030. The target compounds were identified by parent ions and
optimized MRM transitions. Quantification was performed by using calibration curve deuterated
internal standards. Quality controls were checked twice a day. In parallel, the quantitative
determination of DOACs were assessed using conventional automated chromogenic tests (DTI-Assay
(Dabigadran), Anti-Xa-Assay (Apixaban, Rivaroxaban), HemoslIL (Werfen Company) on a IL
Coagulation System (ACL TOP 750). Patient plasma samples were placed on the devices according to
their arrival in the lab.

3. Results

The Screening results have shown a good correspondence with the patients’ data. Passing—Bablok
regression analysis revealed good comparability between the methods (Apixaban r=0.984,
y=1.019*x—1.354; Rivaroxaban r=0.986, y=1.063*x—1.663; Dabigadran r=0.988, y=0.856*x—0.362).
The precision of calibrations (range about 10 to 500ng/ml) and controls was within the manufacturer
limit. The automated system was straightforward and proved easy to handle after short training
periods. Running time including sample preparation was approx. six minutes.

4. Conclusion

The presented method is convincing in its easy handling and is conceivable for (24/7) routine
measurements. In contrast to previously used methods, particularly the contemporaneous
assignment and quantification of different DOACs is innovative.
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Introduction

Therapeutic drug monitoring (TDM) of oral targeted therapies in oncology could be a solution for the
large interpatient variability in exposure of these drugs causing overdosing and underdosing(Yu et al.,
2014). This variability and several other factors make these drugs suitable candidates for TDM and
pharmacokinetic (PK)-guided dosing, including narrow therapeutic range, positive exposure-response
relationships and the possibility to adjust the dose or dosing strategy(Groenland et al., 2019&2021).
Although a recent multicenter prospective study demonstrated the feasibility of TDM and PK-guided
dosing for multiple oral targeted therapies in oncology, standard TDM was not successful for some
drug cohorts (https://trialsearch.who.int/;NTR6866)(Groenland et al., 2022). The aim of this abstract
is to discuss why these cohorts of this ongoing trial were closed and to give insight in other factors
that may play a role in the feasibility of TDM.

Methods

The feasibility of TDM and PK-guided dosing of a drug cohort was evaluated within the Dutch
Pharmacology Oncology Group (DPOG) when approximately 30 patients were included within the
cohort. If feasibility of PK-guided dosing was considered promising, the cohort remained open for
inclusion with the aim to confirm feasibility in a larger cohort (n = 100) and to evaluate preliminary



efficacy results. If feasibility of TDM was not considered promising, the cohort was closed. Feasibility
of PK-guided dosing was evaluated based on the success and possibility of PK-guided dose
adjustments considering toxicity, appropriateness of targets, logistics and other unforeseen
obstacles.

Results

As per 1 April 2023, feasibility of PK-guided dosing has been evaluated for 17 drug cohorts. Feasibility
of TDM was considered promising for 5 drugs, for which the study remains open for inclusion.
Cohorts of 12 drugs including 348 patients were closed after evaluation. Toxicity was the most
common reason for the non-feasibility of PK-guided dosing, namely for cabozantinib,
dabrafenib/trametinib, everolimus, sorafenib, vismodegib and regorafenib (range n = 13-68). The
cohorts of enzalutamide, erlotinib and gefitinib (range n = 0-43) were closed because nearly all
patients had trough concentration above the predefined target and therefore PK-guided dose
adjustments were not of added value. The olaparib and palbociclib cohorts were closed for logistical
reasons. The olaparib cohort (n =36) was closed because the target was based on the average mean
Cmin of the no longer used capsule formulation. The palbociclib cohort (n = 37) was closed, because
the protocol was often not followed. It was impractical for patients to visit the hospital more often
than usual because of the need for both evaluation of toxicity and trough level measurements. The
tamoxifen cohort (n = 25) was closed because the feasibility of TDM was demonstrated in a larger
cohort, and our cohort would not meet the power of that study(Fox et al., 2016).

Discussion and Conclusions

Although certain drugs might seem suitable candidates for TDM on forehand, the course of this
prospective study showed that there are several factors to consider when determining the feasibility
of TDM. Tolerability, non-critical targets and logistical reasons can limit the applicability of TDM in
clinical practice.
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1. Introduction

Therapeutic drug monitoring (TDM) plays an important role in the patient care of a maximum care
provider. The ability to determine the current drug concentration in the blood, including a timely
sample processing and traceability of the results, allows a rapid adjustment of the drug dosage in
order to achieve optimal drug concentrations or to prevent toxicity. Mass spectrometry, a common
device for the measurement of drug concentration, does usually not allow use in 24/7 routine
analysis due to the complexity of the method. In recent years, we have developed 7 multiparametric
LDT—procedures with the CLAM2030-LCMS8060NX (Shimadzu Corporation) and allowed a TDM
supported changes of antibiotic administration in critical ill patients tocontinuous infusion therapy.
However, the automation of biological sample extraction, directly coupled to LCMS, has proven to be
a challenge. A fully automated platform enables methods to alternate smoothly without the need of
human intervention, facilitating 24/7 use in clinical laboratories.

2. Materials and Methods

The evaluated analytical system was a fully automated platform (Shimadzu Corporation), composed
of CLAM-2030 automation module, coupled to Nexera(TM)X2 UHPLC and LCMS-8060NX(TM)
LC/MS/MS. HL-7 interface standards were used for bidirectional communication between the
laboratory information system (LIS) (Dedalus, Germany) and the CLAM-LC/MS/MS. A separate LCMS
method was developed, optimized and validated for each of the targeted applications (antibiotics,
direct oral anticoagulants, antiepileptics, neuroleptics, antidepressant drugs (SSRI), tricyclic
antidepressants, and benzodiazepines). All methods use similar analytical conditions, so there is no
need to equilibrate the system between two different methods. In order to subject the system to the
endurance test for 24/7 analysis, the various methods were requested in a randomized manner.

3. Results

Results of repeatedly randomized measured quality controls and patient samples were evaluated
with respect to the area, area ratio, ion ratio, and retention time. All results were within the
acceptance criteria. Individual specific acceptance criteria for analytes, as well as for stable isotopic
labelled internal standards were used to verify analytical processes in terms of system check (min.
response of internal standards), identification (quantifier/qualifier ratio dev.%), calculation and result
transmission. These methods can also be used for screening. Identified analytes are automatically
sent as a pdf-report to the LIS.

4. Conclusion

Randomized measurement of different LDT procedures and long-term stability of calibration curves
are making CLAM2030-LCMS8060NX an attractive device for 24/7 use in clinical and toxicological
diagnostics. Automated randomized measurements of patient samples with the LCMS8060NX system
coupled to CLAM2030 requesting different LDT procedures were successfully transferred to LIS using
HL-7 Interface standards, enabling its applications in 24/7 routine.
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Objectives

An increasing number of population pharmacokinetic (POP-PK) models have been developed which
can predict plasma concentrations based solely on patient characteristics. However, the a priori
predictive value of these models is mostly low due to a large margin of error and a high degree of
inter-individual variability. In addition, it is difficult to determine which models perform best in the
intended target population. To counter this problem, we developed an algorithm that pools different
POP-PK models tailored to patient characteristics which we call covariate-informed model pooling
(CIMP). Our aim is to decrease the proportion of patients with plasma levels outside the therapeutic
window by giving a predicted starting dose. We used imatinib as a case study for this analysis.

Methods

A retrospective study was performed in 62 patients who were treated with imatinib for gastro-
intestinal stromal tumors (GIST) at the Erasmus Medical Center. Steady-state imatinib plasma
concentrations, laboratory values and patient characteristics were collected.

Twelve models were used to generate model-predicted imatinib concentrations for each patient. In
our research we tested three different approaches to predict starting dosages. Firstly, the prediction
of the model which was suited best after external evaluation of our data. Lastly the CIMP approach
was implemented. In this approach the models were scored based on bias and RSME and were given
more influence on the dose predictions in the specific populations in which they performed better

After obtaining the predictions, the predicted plasma concentrations were extrapolated towards a
steady state trough time using the half-life, as is current practice in our hospital. Using these
predicted extrapolated trough concentrations, a dose recommendation was obtained with steady-
state trough levels between1100 — 2200 ng/mL as target. As no upper target limit is known for GIST
patients in literature, we doubled the threshold and used this as an upper limit. When a patient was
predicted to be under- or overexposed, the algorithm would augment or decrease the dose in steps
of 100 mg to increase exposure. Using the extrapolated observed concentrations the result of the
dosing advices were simulated

Results

Using the CIMP dose recommendations, the amount of patients outside the therapeutic window of
1100 - 2200 ng/mL was reduced by 36.4% (from 53.2% to 33.9%). When only using the best model
the amount of patients outside the therapeutic window was 48.4% and when using the equal
importance score for each model, this was reduced to 43.5%.

The CIMP prediction resulted in a relative bias of -4.9% and a relative RMSE of 38.8%. This was better
compared to pooling all models equally (bias: -3.1%, RMSE: 45.2%) or using the best model after an
external evaluation (bias: 10.1%, RMSE: 54.5%).

Conclusion
We showed that CIMP is a feasible approach for predicting drug plasma concentrations before
sampling, using all available PK models including a weighting factor, which outperforms more



conventional methods. When these predictions are used to perform dose recommendations, the
amount of patients below the threshold decreased by 34.6%.
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Introduction: Tuberculosis is a leading infectious disease worldwide with higher prevalence rates in
less-resourced settings. Pyrazinamide is an effective first-line drug for susceptible tuberculosis
treatment. Treatment response is variable even when using a weigh-based dosing regimen due to
factors such as gender, age, and body mass index. Simple and accessible strategies to optimise
pyrazinamide dosing, even in less-resourced settings are therefore warranted to facilitate adequate
treatment response. This study aimed to develop and validate an assay to quantify pyrazinamide
concentration in saliva using a mobile UV spectrophotometer.

Materials and Methods: All reference materials were obtained from reliable manufacturers with >
98% in purity. All measurements were conducted using the nano-volume drop function on the Implen
NP80 mobile UV nanophotometer. Assay development involved applying second derivative
spectroscopy with the Savitzky-Golay filter between wavelengths of 200 to 300 nm to measure saliva
samples of spiked drug concentrations. Assay validation as per EMA and FDA guidelines included
assessing selectivity, specificity, linearity, accuracy, precision, carry-over and matrix effects.
Specificity was also analysed by evaluating the impact of co-administered medications on
pyrazinamide results. The effect of filtration on reducing interferences of saliva samples was assessed
using 0.22um Millex-GP and GV filters. Sample stability was measured after seven days in cold (2 —
8°C), room temperature (20°C) and warm (40°C) storage conditions whereas, freeze-thaw stability
was evaluated after three cycles.

Results: The calibration curve from nine data points (7.5, 10, 15, 25, 50, 75, 100, 150, 200 mg/L) was
linear (R = 0.9991). The overall accuracy and precision ranged from — 0.66% to 5.15%, and 0.56% to
4.95% respectively. Within-day precision was 0.91% whereas between-day precision was 7.01% at a
LLOQ of 7.5 mg/L. Carry-over and matrix effects were both acceptable with an accuracy of < + 4% and
precision of < 7.5%. All co-administered medications displayed negligible interferences except
levofloxacin which resulted in an accuracy bias of —36% at an expected therapeutic concentration of
15 mg/L. This analytical interference of levofloxacin was limited to pyrazinamide concentrations < 25
mg/L and hence did not have an impact on the assay’s clinical applicability. Both Millex-GP and GV
filters had similar results with an acceptable < 5% in precision and a range of — 10.45% to 5.35% in
accuracy for all quality control (QC) concentrations. Pyrazinamide was considered stable in saliva
after seven days in all storage conditions with an acceptable precision < 6.5% and accuracy <+ 11%
for both low and high QCs. Freeze-thaw stability after three cycles resulted in a precision < 1% and an
accuracy < 11% for both low and high QCs.

Discussions and Conclusions: A novel point-of-care saliva-based assay for pyrazinamide has been
successfully developed and validated using the mobile UV spectrophotometer to facilitate the
personalised dosing of pyrazinamide in less-resourced settings. We recommend using the assay in
combination with a limited sampling strategy at two and six hours, to estimate the overall drug
exposure and aid clinicians in making informed dosing decisions to improve treatment outcomes.
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Background:

The cystic fibrosis transmembrane conductance regulator (CFTR) modulators ivacaftor (IVA),
tezacaftor (TEZ) and elexacaftor (ELX) are drugs directly targeting the underlying pathophysiological
mechanism in cystic fibrosis (CF). The aim of this study was to validate a quantification method for
IVA and its main metabolites hydroxymethyl IVA (M1-IVA) and IVA carboxylate (M6-IVA), TEZ and its
metabolite M1-TEZ (M1-TEZ) and ELX and its metabolite M23-ELX in plasma and dried blood spots
(DBS) using liquid chromatography with tandem mass spectrometry (LC-MS/MS). The analysis of
CFTR modulators in DBS nor the analysis of metabolites of CFTR modulators in plasma have been
published previously.

Methods:

A simple pretreatment method was used by adding protein precipitation solution (ACN:MeOH 84:16
v:v) with internal standard, containing 13C6-IVA, TEZ-D4 and ELX-D3, to each plasma sample (20 puL).
The DBS (8 mm spot, Whatman 903 paper) was extracted with internal standard solution and water
by vortexing and ultrasonic shaking (5 + 10 min). LC-MS/MS using a SCIEX 5500 Qtrap was performed
with a total run time of 6 minutes. The method was validated by assessing linearity, accuracy and
precision, dilution, selectivity, carry-over, matrix effects, stability, in plasma. For the DBS linearity,
accuracy and precision, selectivity, stability, different levels of hematocrit, spot to spot carry-over
and extraction efficiency were examined.

Results:

The selectivity was good as no interference from matrices was observed. In the concentration range
from 0.01 to 10.0 mg/L (M1-TEZ 0.05 to 25 mg/L), calibration curves were quadratic with a
correlation coefficient >0.9997 for all compounds in both plasma and DBS.

In plasma samples, within-run and between-run accuracy were between 95.8% and 114.8% for all
concentrations above LLOQ for all analytes. Within-run and between-run imprecisions were <7.6%
for all concentrations above LLOQ. Plasma samples were stable at room temperature for 72 hours.
In DBS within-run and between-run accuracy were between 85.0% and 115% for all concentrations
above LLOQ for all analytes, within-run and between-run imprecision were <15% for all
concentrations above LLOQ. The extraction efficiency was greater than 95,4% with a relative
standard deviation <5%. The spot-to-spot carry over was < 5%.

Plasma concentrations calculated based on DBS concentrations and corrected for hematocrit
deviated <30% from observed plasma concentrations.

Conclusions:

The presented method enables simultaneous quantification of IVA, TEZ and ELX and its respective
metabolites in plasma and DBS. In future studies, the developed methods can be applied for
assessment of pharmacokinetics of new CFTR modulators in clinical routine and studies.
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Background: Psychiatry is a critical area for treatment optimization. Molecules such as clozapine and
lithium, which have a narrow therapeutic range and present significant inter- intra- variability in their
pharmacokinetics require therapeutic drug monitoring (TDM) and treatment individualization. The
use of population pharmacokinetics (popPK) models has the potential to improve therapeutic
approaches through Model Informed Precision Dosing (MIPD). However, selecting the right model is
challenging, as previously described for clozapinel. To improve the range of applicability of those
models, meta modelling (MM) is especially adapted. Indeed, this methodology allows the
combination of several popPK models to provide a better model including all significant covariates,
and therefore improving the predictability on all subpopulations of interest2.

The aims of this study were to develop popPK meta models of clozapine and lithium and to assess
their predictability in external datasets.

Methods: After external evaluation of all available popPK models of clozapine and lithium, three
popPK models of clozapine and two popPK models of lithium were retained for this study. For
clozapine, the model with the best fit and gender as a covariate was retained, in addition to two
models with smoking status as a covariate, as we found a lack of predictability of the best model on
non-smokers population. For lithium, the model with the best fit and fat free mass (FFM) as a
covariate was retained, in addition to a model with good predictive performances and glomerular
filtration rate (GFR) as a covariate, as lithium elimination is renal. Using innovative methods
developed within Exactcure, under patenting process, we developed two meta models that included
the most significant covariates for the molecules.

Results: Both meta models showed improved predictability compared to the original models.
Clozapine meta model was a good predictor on the population level (MDPE(%): -0.1, MADPE(%):
27.4), as well on all subpopulations of interest (smokers : MDPE(%): 0.1, MADPE(%): 22.8; non-
smokers :MDPE(%): -1.5, MADPE(%): 28.9; females :, MDPE(%): 0.3, MADPE(%): 22.5 rand males:
MDPE(%): -0.8, MADPE(%): 27.4)). Lithium meta model met the acceptability criteria after external
evaluation (MDPE(%): 0.7, MADPE(%): 26.7) and allowed the integration of renal status as a covariate
for elimination parameterization.

Conclusion: Both meta models displayed significantly decreased biases and met the acceptability
criteria for use in clinical practice on all subpopulations of interest. They both displayed more
accurate predictions than the single models. Those models could be used in the perspective of MIPD
for clozapine and lithium. Simulations of those models could increase the accuracy of precision dose
calculations and provide therefore dosing guidelines for the subpopulations of interest.
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Introduction: Vancomycin has an important role in treating serious MRSA infections, hence optimal
dosing is important, particularly in high-risk populations, such as those undergoing dialysis. However,
vancomycin dosing protocols are varied in the literature for haemodialysis patients. This study sought
to determine nephrologists’ practices, knowledge, attitudes, and barriers toward prescribing and
monitoring vancomycin at dialysis centers.

Materials and Methods: A cross-sectional and multi-center study was conducted in Kuwait using a
validated self-administered questionnaire among 168 nephrologists. Descriptive and comparative
analyses were performed using SPSS (version 28).

Results: The response rate was 75% (n=126). Over half of nephrologists frequently prescribed a
vancomycin loading dose of 1000mg (53.2%) and a maintenance dose of 500mg (51.6%) to all
patients. Their overall median (IQR) percentage knowledge about the therapeutic monitoring of
vancomycin was 66.7% (33.3) and was found to be higher in nephrologists aged @40 years and in
registrars/senior registrars (p<0.05). Their overall median (IQR) attitude score was 4.0 (1.0) [positive
attitude]. Nephrologists with >15 years of practice experience expressed higher attitudes (p<0.05).
The top two perceived barriers were a lack of clear local hospital/ national guidelines (60.3%) and
inconsistencies among different dosing references and guidelines (51.6%).

Discussions and Conclusions: Findings showed that nephrologists have varying practices, moderate
knowledge, and positive attitudes towards prescribing and monitoring vancomycin and highlight the
need for interventions to overcome the perceived barriers.
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Importance: Biologics for psoriasis (Pso) demonstrate varying clinical outcome in daily practice,
implying potential under- and overexposure.

Objective: Primarily, to explore whether there is an exposure-response relationship of ixekizumab
(IXE) in Pso patients. Secondarily, to develop and validate an IXE in-house sandwich-type enzyme-
linked immunosorbent assay (ELISA), and to evaluate whether patient factors influence IXE exposure
and clinical outcome.

Design: Prospective, real-world cohort study (BIOLOPTIM-IXE) between 2020 and 2022.

Setting: Multicenter study recruiting from two referral centers: the Departments of Dermatology of
the Ghent University Hospital and AZ Delta Torhout, Belgium.

Participants: Adult Pso patients treated with IXE according to standard dosing regimen.
Exposure(s): IXE, 80 mg every 4 weeks.

Main Outcome(s) and Measure(s): Clinical outcomes: absolute Psoriasis Area and Severity Index
(PASI) and PASI reduction from baseline (APASI). Optimal and suboptimal clinical response were
defined as absolute PASI < 2 or APASI > 90, and absolute PASI > 2 or APASI < 90, respectively.
Biochemical measures: IXE serum trough concentrations (TCs).

Results: Using MA-IXE117E12 and MA-IXE100F5-biotin as the capture and detection antibodies,
respectively, an ELISA was developed with a exposure-responsecurve ranging from 10 ng/mL to
0.16525 ng/mL. One hundred fifteen serum samples collected throughout steady-state (> 22 weeks
of treatment) from 48 patients (19 [39.6%] female; median age, 46.5 [range, 36.5-60.0] years) were
included. Median cohort IXE TC was 4.1 [2.8-6.1] ug/mL. Patients with optimal response (PASI < 2)
had significantly higher TCs than subjects with suboptimal response (PASI > 2) (median TCs, 4.4
ug/mL and 3.0 ug/mL, respectively; P = 0.026). A minimal effective steady-state IXE TC of 3.4 ug/mL
was identified for clinical outcome defined by absolute PASI. Median TCs and absolute PASI were
significantly lower and worse, respectively, in patients > 90 kg (P < 0.001 and P = 0.013, respectively)
and in biologic experienced subjects (P < 0.001 and P = 0.029, respectively).

Conclusions and Relevance: These results suggest an IXE exposure-response relationship in real-
world, adult Pso patients, and propose a minimal effective steady-state TC of 3.4 ug/mL, revealing
the potential role of therapeutic drug monitoring in optimizing IXE use.
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Background

Renal transplant patients are treated with immunosuppressing drugs to prevent organ rejection.
These drugs need to be titrated to the right dose, since high levels are toxic and low levels pose an
increased risk of rejection. To do this, frequent blood sampling and concentration measurements are
necessary, which is called therapeutic drug monitoring (TDM). Traditionally, the drugs (such as
tacrolimus, everolimus, ciclosporin and mycophenolic acid) are measured in plasma or blood
(“traditional TDM”). In the Leiden University Medical Center (LUMC) an area under the curve is
calculated for each drug using multiple samples taken over the course of several hours. This method
implies a long waiting time in the hospital for patients. A novel alternative, “DBS-sampling”, allows
for the patients to draw blood themselves, at home, and send the samples by mail to the laboratory.
Although patient convenience has been investigated for DBS-sampling, costs and environmental
sustainability of DBS-sampling (as compared to traditional TDM) have not been studied in detail yet.

Methods

A probabilistic cost-effectiveness analysis was performed to compare the costs and carbon emissions
between the two sampling strategies, using 1000 simulations over a 15-year time horizon. Data from
patients after kidney transplantation (n=1097) was obtained from the LUMC, including the number
and type of analyses, using either DBS-sampling or traditional TDM. Other data sources included
interviews with nephrology department staff, observing analytical and laboratory personnel, previous
literature, web sources, and protocol review to determine the resource use for blood sampling and
analysis. Costs were calculated for the analyses, productivity loss, labor, energy use, transport and
waste handling, with a 4% discount rate. Outcomes included Net Monetary Benefit and disability-
adjusted life years (DALYs) due to carbon emissions. The latter captures environmental impact on
health, is commonly used in economic evaluations and can therefore be compared between studies.

Results

Patient travel (to the hospital) had the largest share of overall carbon emissions for both sampling
strategies, followed by energy consumption. Labor costs were the main contributor to overall costs
for traditional TDM and DBS-sampling, followed by patient productivity loss.

Overall savings when using DBS-sampling instead of traditional TDM amounted to € 1,6M and 0.0209
averted DALYs (16,090kg CO2) calculated over 1000 patients in a 15-year period. This amounts to on
average € 108,- per patient per year. Productivity loss was lower for patients using DBS-sampling.

Conclusions

This study suggests DBS-sampling results in lower costs and lower carbon emissions compared to
traditional TDM. Most costs are saved due to less productivity losses as patients don’t have to wait in
the hospital. Carbon emissions are lower mainly because less energy is needed for the DBS analysis.
Lastly, since DBS-sampling can be performed at home, visiting the hospital for blood sampling is no
longer necessary. If these patients could receive online doctor consultations, this would further
increase savings in patient transportation and overall carbon emissions. Study limitations are that
some data may not be applicable to other hospitals, and that environmental impact beyond carbon
emissions is not included.
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Introduction: Currently, lenalidomide has been widely used in the treatment of various hematological
malignancies. Dose-dependent adverse events of lenalidomide have been reported previously, and
thus there is a clinical need for proper dose modifications to manage toxicities. Establishing a precise
and predictable population pharmacokinetic (PopPK) model is a key step to achieve dose
individualization, whereas PopPK model of lenalidomide in Asian populations is still lacking. The aim
of this study was to conduct a PopPK analysis of lenalidomide in Chinese patients with B-cell
malignancies to support the dose individualization.

Materials and Methods: A total of 164 plasma concentration of lenalidomide from 97 patients at four
centers with multiple myeloma (MM) and B-cell non-Hodgkin lymphoma (NHL) was included. The
plasma concentration of lenalidomide (daily dose of 10-25mg) were detected by was determined by
a validated LC-MS/MS method. PopPK models were developed in Phoenix 8.3 (Certara USA Inc.,
Princeton, NJ, USA) using a non-linear mixed effects model (NLME), and descriptive statistical analysis
of the data was implemented using SPSS 26 (IBM Ltd, USA). Both internal and external methods were
used for final model validation.

Results: A one-compartment model with first-order elimination best described the pharmacokinetics
of lenalidomide, with appropriate goodness of fit. The population typical values of lenalidomide were
as follow: absorption rate constant (Ka) of 1.10 h-1, apparent volume of distribution (Vd) of 27.4 L,
and apparent clearance (CL) of 6.1 L/h. Covariate analysis indicated that the creatinine clearance
(CCr) and body surface area (BSA) correlated with CL and Vd, respectively. Cancer type (NHL or MM),
sex, age, liver function and other demographics or clinical characteristic had no significant effect on
the model. The external validation results showed that the concentrations predicted by Bayesian
feedback were close to the observed values, with a mean absolute percentage error (MAPE) of 2.9%,
which was significantly lower than previously published Connarn model (MAPE: 65.3%) and Hughes
model (MAPE: 22.7%).

Discussions and Conclusion: This the first report of lenalidomide PopPK model using data from
Chinese patients in real clinical settings. We demonstrated that the CCr and BSA are key factors to
evaluate lenalidomide disposition in Chinese patients. This model has potential to improve the
personalized treatment of lenalidomide in Chinese patients with NHL or MM.
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Introduction:

Cystic fibrosis (CF) is an autosomal recessive genetic disease caused by a mutation in the cystic
fibrosis transmembrane conductance regulator (CFTR) gene. This results in the malfunction of ion
and fluid transport and thickening of mucus. Stagnant thick mucus causes recurring infections and
inflammation in the lungs with ensuing tissue damage and often other organs are affected. Until
recently, the treatment of CF was symptomatic. However, in 2012 the first CFTR-modulator ivacaftor
(IVA) which targets the underlying cause of the disease by restoring CFTR function was approved. In
the following years other CFTR-modulators were approved including Trikafta which is a combination
of three modulators elexacaftor (ELX), tezacaftor (TEZ) and ivacaftor in 2019.

Knowledge gaps concerning the pharmacokinetics and the toxicity of CFTR-modulators remain and
they are also prone to drug-drug interactions. This makes them candidates for therapeutic drug
monitoring (TDM). The main indications for TMD of CFTR-modulators in plasma samples is lack of
response, adverse effects, and potential drug-drug interactions. The ability to also monitor the CFTR-
modulators in breastmilk enables estimation of the exposure of the breastfed infant, with a potential
concern for CFTR-modulator induced liver damage.

Method:

An analytical method for quantification of four CFTR-modulators, IVA, lumacaftor (LUM), TEZ and ELX
in human plasma and breastmilk were developed and validated. The analysis was done on a Thermo
Vanquish Flex Binary UHPLC system coupled to a high-resolution mass spectrometer (HRMS), Thermo
Q Exactive (Thermo Fisher Scientific). The analytes were detected using positive electrospray
ionisation with full scan mode. After sample preparation by protein precipitation, the supernatant
was injected on to the LC-system and the analytes were separated using a Zorbax SB-C18 Rapid Res
HPLC column (3.5um, 4.6x75 mm, Agilent Technologies). The total chromatographic time was 3.75
minutes.

Results:

The method was validated according to European Medicines Agency guidelines. The acceptance
criteria were fulfilled for accuracy,precision and robustness as well as qualitative and quantitative
matrix effects within the quantification range of 0.005-10ug/mL for IVA and 0.05-100ug/mL for LUM,
TEZ and ELX for both plasma and breastmilk.

The quantification of breastmilk can be done with a six-point calibration curve in plasma and there is
little to no matrix effect between the two matrixes.

Discussion and conclusion:

A simple and sensitive LC-HRMS method for the simultaneous quantification of ivacaftor, lumacaftor,
tezacaftor and elexacaftor in human plasma samples and breastmilk has been validated and is used
in the routine TDM analysis of CFTR-modulators. During the last eight months 30 patient plasma
samples and three breastmilk samples from breastfeeding mothers have been analysed at the TDM
laboratory.
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Introduction:

Vancomycin (VAN) is a glycopeptide antibiotic widely used for the treatment of infections caused by
multi-resistant gram-positive bacteria, for example MRSA or KNS. Therapeutic drug monitoring (TDM)
is necessary due to the risk of low concentrations leading to therapeutic failure or high
concentrations causing nephrotoxicity. Laboratory monitoring of the free (non-protein bound)
plasma concentration may help to guide individual dosage even further, especially in selected cases
within intensive care where protein binding of antibiotics are known to vary extensively between
patients. At the TDM laboratory at Karolinska University Hospital, the quantification of VAN is today
performed by immunochemistry. This method can only be used for the determination of total
concentrations in serum and EDTA-plasma. Therefore, the development of an LC-MS/MS method for
the determination of total VAN in plasma/serum and unbound VAN (after ultrafiltration) was
required.

Materials and Methods:

An LC-MS/MS method was developed and validated for the quantification of VAN in human plasma.
The analysis was performed on an Acquity Ultra Performance LC-system I-class with a Xevo TQ-S
micro mass spectrometer (Waters Ltd.) operating in positive mode with electrospray ionization. A
Zorbax SB-Aq 2.1x50 mm 5 um column (Agilent Technologies) was used for chromatographic
separation using 0.1 % formic acid in water and acetonitrile as mobile phases with a flow rate of 0.6
mL/min. The total analysis time was 2.25 min. For the determination of total VAN, plasma was
precipitated with acetonitrile containing a deuterated internal standard. After mixing and
centrifugation, the supernatant was diluted with 0.1 % formic acid and injected onto the LC-system.
Results:

The total method was validated in the range of 1-75 pug/mL according to the ICH harmonized
guideline, bioanalytical method for validation and study sample analysis M10. Accuracy and precision
CVs were less than 15 % for all quality control levels. No differences in process efficiency were found
for plasma (heparin, EDTA and citrate) and serum. The method showed acceptable agreement with
the immunochemical method used at the laboratory today.

Discussions and Conclusions:

A fast and robust method with an easy sample preparation for the determination of total VAN was
validated. The same instrument method will be able to be used for the quantification of the unbound
concentration of vancomycin in plasma/serum.
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(1) Introduction: Compared to anti-infective drugs, immunosuppressants and other fields, the
application of therapeutic drug monitoring (TDM) in oncology is somewhat limited. Herein, this
systematic review aims to provide a comprehensive understanding of the overall situation and
current recommendations as well as the quality evaluation of TDM guidelines in oncology and to
promote the development of TDM in the field of oncology.

(2) Materials and Methods: Databases including PubMed, Embase, the official websites of TDM-
related associations and Chinese databases (SinoMed, CNKI, and Wanfang Data) were
comprehensively searched up to March 2023. Two investigators independently screened the
literature based on the inclusion and exclusion criteria and extracted data according to the
predesigned form. The methodological and reporting quality was evaluated using the Appraisal of
Guidelines for Research and Evaluation Il (AGREE 1) and the Reporting Items for Practice Guidelines
in Healthcare (RIGHT), respectively. Recommendations and quality evaluation results were presented
by visual plots. This study was registered in PROSPERO (No. CRD42022325661) and performed
according to the PRISMA guidelines.

(3) Results: A total of eight studies were included, with publication years ranging from 2014 to 2022.
From the perspective of guideline development, two guidelines were developed using evidence-
based methods. Among the included guidelines, four guidelines were for cytotoxic antineoplastic
drugs, three for small molecule kinase inhibitors, and one for antineoplastic bio-similars. For the TDM
recommendations, chromatography-related analytical methods were most commonly
recommended, and the area under the plasma concentration—time curve (AUC) was the most
commonly used indicator. Currently available guidelines and clinical practice provided a complete
process of individualized medication of antineoplastic drugs based on TDM, as well as influencing
factors of TDM. With regard to methodological quality, the AGREE Il evaluation showed that the
domain of scope and purpose received the highest score (87.30%), and rigor of development
received the lowest score (32.29%). The average overall quality score was 55.21%. With regard to the
reporting quality by RIGHT evaluation, the average reporting rates in review and quality assurance
(37.50%) and funding, declaration and management of interests (21.88%) were lower compared with
basic information (70.83%), background (60.94%) and other information (79.17%).

(4) Discussions and Conclusions: From the perspective of current guidelines, TDM in oncology is now
being expanded from cytotoxic drugs to newer targeted treatments. Whereas, the types of
antineoplastic drugs involved are still small, and there is still room for improvement in the quality of
TDM guidelines for antineoplastic drugs. Furthermore, the reflected gaps warrant future studies into
the exposure-response relationship and pharmacokinetic models to further support individualized
therapy.
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Introduction

Ampicillin is an antibiotic belonging to the group of beta-lactams used against serious infections in
intensive care settings. Effective treatment requires maintaining adequate concentration while
avoiding adverse events. Thus, assessing the concentration of ampicillin in relation to the minimum
inhibitory concentration is important. Here we have validated a LC-MS/MS method for quantification
of the concentration of ampicillin in plasma.

Materials and Methods

A stock solution of ampicillin was used for creating a calibration curve with 0.10, 1.0, 10, 50 and 100
mg/L ampicillin, as well as quality controls samples at 0,10, 1.0, 25, 75 and 500 mg/L. Ampicillin-D5
was used as an internal standard. Samples were prepared by protein precipitation followed by
phospholipid removal and dilution in H20 before analysis. The samples were analyzed by LC-MS/MS
using a XEVO TQ-S (Waters). Chromatographic sample separation was performed in reversed phase
and data acquisition was made in multiple reaction monitoring mode.

The validation experiments included calibration curve, accuracy, precision, dilution integrity, matrix
effects, LLOQ, carry-over, stability of processed samples, and recovery. Calibration and linearity were
investigated by analyzing the calibration curve on five occasions. The precision was investigated at
0.10-75 mg/L by analyzing five replicates on three occasions. Dilution was investigated by serial
dilution 500 mg/L down to 0.032 mg/L as well as by diluting processed sample ten times in H20.
Matrix effects were investigated by spiking six extracted plasma samples or extracted H20 with 0.10,
3.0 or 400 mg/L ampicillin prior to analysis. Carry-over was investigated by analyzing blank plasma
following injection of a 100 or 500 mg/L sample. Stability of processed sample was investigated after
24 and 72 h at +10°C. Finally, recovery was investigated by analyzing the difference in concentration
between six samples with 1.0 mg/L ampicillin spiked further to a total concentration of 5.0 mg/L.
Results

The calibration curves showed residuals <5% for all concentrations including LLOQ. The intermediate
repeatability was <8.0% in the concentration range of 0.10-75 mg/L. Serial dilution of 500 mg/L was
acceptable down to 0.032 mg/L with a bias <7.5%. Similarly, processed sample at 500 mg/L could be
diluted ten times in H20 with a bias of -0.17%. Matrix effects at 0.1, 3.0 or 400 mg/L had an internal
standard normalized matrix factor of 20.98. Carry-over following an injection of 500 mg/L was
0.003% of measured area, corresponding to 11% of LLOQ. Processed samples, at 1.0 and 25 mg/L,
were stored in the autosampler at +10°C for 24 and 72 h and deviated no more than 7.0%. The
recovery between 1.0 and 5.0 mg/L was 105%.

Discussions and Conclusion

We have developed and validated a LC-MS/MS method for therapeutic drug monitoring of ampicillin
in plasma. The validation included assessing the calibration curve, accuracy, precision, dilution
integrity, matrix effect, LLOQ, carry-over, stability of processed samples, and recovery, all of which
fulfilled our predetermined criteria. The method has a measurement interval of 0.01-100 mg/L and a
precision <8.0%. The method is currently being used for monitoring plasma concentration of
ampicillin in clinical studies.
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Introduction

Obese patients treated with vancomycin may need a higher dosing regimen to achieve therapeutic
drug levels. In the Maasstad and lkazia hospital the recommended starting dose in obese patients is
30 mg/kg/day. We developed a Clinical Decision Support System (CDSS) for (morbid) obese patient
using vancomycin, to alert the pharmacist of incorrect dosing. The system generate as rule when less
then 30 mg/kg/day is prescribed. The aim of this study was to determine if the use of CDSS of
vancomycin would lead to attaining vancomycin target levels quicker.

Materials and Methods

During this retrospective pre- post intervention study a total of 100 patients were included. Patients
were included when they were > 18 years, received vancomycin IV and had a BMI > 35 and/or TBW >
100 kg. The Control (CTRL)-group were compared to the clinical rule (CR)-group. Primary outcome is
time until therapeutic vancomycin target level. For primary outcome measure, Kaplan-Meier (K-M)
and Cox proportional hazard models were used to assess difference in time to therapeutic
vancomycin target level.

Results

In total 100 patients were included, 55 CTRL and 45 CR. In total 69 patients reached a therapeutic
vancomycin target level, 32 (71%) in the CR and 38 (69%) in the CTRL-group. In the CR group, the
median was 3 days for 50% of the patients to reach therapeutic target level and 3,5 days for the
CTRL-group (not significant).

In the CR-group 24 times action was taken by the pharmacist. No action was taken in 12 cases (30%)
when needed according to the clinical rule. This resulted in incorrect dose at start of vancomycin
therapy. Besides in 17 of 45 cases no correct starting dose of 30 mg/kg/day was given, nevertheless
the standard dose of 2dd1000mg was prescribed. The median time to initial target level between the
CR-group and the CRTR-group was 2.6 days vs. 1.9 days.

Discussions and Conclusions

Implementing a CDSS for vancomycin in (morbid) obese patients did not have impact on the time
until therapeutic vancomycin target levels were reached between the control and intervention
group. When the clinical rule was generated, most patients already received the first dose of
vancomycine. In some cases also vancomycin level were already ordered by the physician. In those
cases, an incorrect dose was accepted by the pharmacist. We observed a lack of intervention by the
pharmacist, caused by a “wait and see” attitude for the first blood vancomycin level was known. This
observation endorses the importance to evaluate the use of a CDSS in real life practice in order to
optimize the system and to improve obese patients response on vancomycin therapy.
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Abstract: Maternal dosing of antenatal corticosteroids (ACS) to improve fetal lung development in
case of imminent preterm birth has remained the same "one dose fits all" for years, although dosing
is not optimal based on side effects and efficacy. The first step to improve ACS dosing is to
understand factors that influence maternal exposure. Therefore, we established a betame-thasone
population pharmacokinetic model in pregnant women. Prospective single center pharmacokinetic
study in women admitted for imminent preterm birth (23+5 - 33+6 weeks of gestation) treated with
intramuscular betamethasone (2 doses, 12 mg once daily). Population pharmacokinetic modelling
was performed using Non-linear mixed effects models (NONMEM). 194 blood samples from 28
patients (23 healthy, 5 preeclampsia) were collected and analyzed. The model was best described
using a two-compartment model. The population mean estimate for absorption constants, central
volume distribution, peripheral distribution volume, clearance and half-life for an average patient
were 1.7 h-1, 46.1L, 109L, 14.4 L/h and 7.4h, respectively. Be-tamethasone clearance in preeclamptic
women was 40% lower compared with non-preeclamptic women (9.35 versus 15.78 L/h) resulting in
a 40% median increase in betamethasone exposure (1567 versus 1114 ng.h/ml). The study suggests a
significant dose reduction of betamethasone may be needed in preeclampsia.
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Introduction:lsavuconazole (ISV) is a triazole antifungal drug used against invasive fungal infections.
In solid organ transplant recipients (SOT), triazoles are known to be perpetrators of drug-drug
interaction (DDI) with tacrolimus by inhibition of CYP3A4/5, but ISV is expected to be a less potent
inhibitor than the other azoles. Conflicting results have been reported regarding the dose reduction
of tacrolimus to apply in case of co-administration with ISV [1]. The aim of this study was to describe
the real-life DDI between tacrolimus and ISV in SOT recipients.

Material and methods:A retrospective monocentric analysis was performed in patients treated by
tacrolimus in whom ISV was introduced. The following parameters were collected: type of
transplantation, trough concentration (C0) of ISV, CO and dose of tacrolimus before and after (at
steady state) ISV initiation. Patients tacrolimus CO/dose ratios were compared before and after
starting of the antifungal.

Results:A total of 14 SOT patients that started ISV between June 2020 and September 2022 were
included in the analysis and were distributed as follow: 64% liver transplants recipients (TRs), 22 %
kidney TRs, 7% heart TRs, 7% lung TRs.The median change in Tacrolimus CO/dose ratio after
introduction of ISV was 48.8% (ranged from -13.6% to 714.8%). Tacrolimus CO/dose ratio was
significantly higher after ISV introduction (p=0.03). No correlation was found between the variation
of tacrolimus CO/dose and ISV CO.

Discussion / Conclusion:A moderate increase of tacrolimus exposure was observed after introduction
of ISV suggesting that it is less prompt to interact with CYP3A4/5 substrates than other triazoles,
although a large inter-patient variability of the magnitude of the DDI was observed. These results
confirm that anticipation of tacrolimus dose reduction to manage DDI may be challenging. A cautious
decrease in drug dosage (-25/-30%) can be considered when initiating ISV but should be combined
with tacrolimus therapeutic drug monitoring to rapidly correct drug exposure imbalance.

[1] Rivosecchi RM et al. Effects of Isavuconazole on the Plasma Concentrations of Tacrolimus among
Solid-Organ Transplant Patients. Antimicrob Agents Chemother. 2017 Aug 24;61(9):e00970-17 doi:
10.1128/AAC.00970-17
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Introduction It is known, physical activity could increase the production of oxidative stress
biomarkers, including reactive oxygen species, affecting the expression genes encoding drug
transporters involved in antiretroviral drugs metabolism and excretion and, consequently, clinical
outcome. On the other hand, high oxidative stress levels and antiretroviral therapy could impact on
lipid and muscle metabolism in people with HIV.

Currently, no studies are present in the literature concerning the link between physical activity,
oxidative stress and antiretroviral drug exposure. Therefore, aim of this study was to evaluate if some
oxidative stress biomarkers, physical activity test evaluation are able to affect drug exposure in
people living with HIV and switching from triple to dual antiretroviral therapy.

Materials and methods People living with HIV (without HCV or HBV co-infections) were evaluated at
baseline (BL), while treated with three drugs, and 6 months after the switch to dual therapy. Their
lifestyle habits (sedentary versus non-sedentary) were also analyzed. WHOQoL-brief questionnaire
was considered for the quality of life assessment. Physical function was quantified using validated
tools such as the Tapping test for dexterity and the Sit to Stand test for leg strength. Plasma and
intracellular (PBMCs) anti HIV drug concentrations and mitochondrial and cytosol oxidative stress
biomarkers levels were evaluated through liquid chromatography tandem mass spectrometry.
Results 30 patients (10 sedentary and 20 non-sedentary) were included in the study: median
(interquartile range, IQR) age and body mass index were respectively 42 (34-48) years and 23.2 (21.9-
25.3) Kg/m2. Weight and viral suppression were maintained after switch, whereas the following
biomarkers resulted statistically changed when comparing triple versus dual anti-HIV therapy:
mitochondrial cysteine, cytosol taurine, cytosol S-adenosilmethionine, AST (but within the normality
ranges), calcium and vitamin D levels. Also dominant tapping test, sit to stand and physical pain
resulted statistically different considering the switch.

Stratifying for physical activity, significant differences were suggested for cytosol N-
formylmethionine, alkaline phosphatase and vitamin D levels for triple therapy, cytosol glutathione
and hemoglobin for dual therapy, when comparing inactive versus physically active people living with
HIV. Finally, demographic, genetic, oxidative stress biomarkers and physical activity-related factors
were considered in a logistic regression analysis evaluating which variable were able to affect
toxicity-associated drug concentrations: single nucleotide polymorphisms in PXR and CAR
transcription factors encoding genes, body mass index, cytosol glutathione and tapping test resulted
predictive factors.

Discussion and Conclusions For the first time, this study a possible link between oxidative stress
biomarkers, physical activity and genetics in affecting drug exposure. Further studies in larger cohorts
of patients are required in order to confirm these data.
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Introduction

Treatment-resistant schizophrenia is associated with severe burden of disease, poor quality of life
and functional impairment: clozapine (CLZ) is the most effective antipsychotic in drug-resistant
patients.

Despite this, CLZ use in therapy is limited due to severe adverse effects such as agranulocytosis,
cardiovascular arrest and seizures, which lead to poor compliance.

In the literature, many studies showed how psychiatric disorders could be associated with low
vitamin D (VD); our group previously suggested that 57% of analyzed patients with mental disorders
presented insufficient VD levels (10-30 ng/mL) and a possible role of VD in influencing CLZ plasma
exposure.

CLZ showed important hepatic and extrahepatic metabolic variability, due to the differences in the
expression of genes encoding enzymes involved in its biotransformation such as CYP1A2 and
CYP2C19: these gene expression is modulated by VD.

Given all these considerations, aim of this study was to investigate if variants in genes encoding
enzymes and transporters involved in CLZ biotransformation and polymorphisms related to VD
pathway may influence CLZ drug concentrations, in order to identify VD-associated predictive factors
useful for selecting patients with the highest probability of drug response and those more
predisposed to toxicity.

Materials and Methods

Patients were enrolled at the Amedeo di Savoia and Giovanni Bosco Hospitals, Turin, Italy: drug
concentration

analysis was conducted before the new dose assumption (Ctrough). CLZ and 25-OH-VD plasma
concentrations were obtained through LC/MS-MS analysis.

CLZ therapeutic range was 350-600 ng/mL, and toxicity cut-off value was 1000 ng/mL.

DNA purification was realized starting from 200 pL of blood or plasma and allelic discrimination was
assessed through the Real time- PCR.

The following allelic variants have been analysed: VDR Apal C>A (rs7975232), VDR Taql T>C
(rs731236), VDR Bsml G>A (rs1544410), VDR Fokl T>C (rs17535810), VDR Cdx2 A>G (rs11568820),
VDBP GC1296 A>C (rs7041), CYP27B1 -1260 G>T (rs10877012), CYP24A1 3999 T>C (rs2248359),
CYP24A1 8620 A>G (rs2585428), CYP27B1 +2838 C>T (rs4646536), CYP27A1 345 A>G (rs4674345),
CYP2C8 681 C>T (rs1059681), CYP24A1 22776 C>T (rs927650), CYP1A2 -163 C>A (rs762551), CYP1A2
890 C>T (rs2470890) and CYP2C19*2 +681 G&lIt;A (rs4244285), ABCB1 3435 C>T rs1045642, ABCB1
1236 C>T (rs1128503), ABCB1 2677 G>T (rs2032582).

Results

150 patients were enrolled: median age was 48 years and median BMI was 27.1 (kg/m2).

All the analyzed polymorphisms resulted in Hardy Weinberg equilibrium, with the exception of
CYP27B1 -1260 and CYP1A2 890. Median CLZ exposure was 419 ng/mL. Single nucleotide
polymorphisms related to VD pathway resulted able to affect CLZ levels (VDR Fokl p= 0.048 and



CYP27B1 +2838 p=0.039), as for CYP1A2 -163 (p= 0.022). Demographic, hematochemical (VD) and
pharmacogenetic factors were evaluated in logistic regression analyses considering the efficacy and
toxicity cut-off values: for the 350 ng/mL cut-off, VD levels and VDR Tagl resulted predictive factors,
whereas CYPA2 -163 for the 600 ng/mL cut-off and, finally, CYP27B1 and BMI resulted predictors of
the 1000 ng/mL cut-off.

Discussion and conclusion

This is the first study showing a possible contribution of VD in terms of genetics in affecting CLZ
levels, but further studies in larger cohorts are required.
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Introduction:

Oral fluconazole is the treatment of choice for candiduria. However, a therapeutic alternative may be
necessary in case of resistance of certain yeasts. The question arose whether voriconazole allows
sufficient efficacy because this antifungal drug has a very low urinary excretion < 1.5% of the dose
[1]. The objective was therefore to assess the urinary exposure of voriconazole (VRZ) and its major
metabolite, to study the opportunity of an alternative oral treatment for urinary candidiasis due to
fluconazole-resistant yeast.

Material and methods:

A multicenter prospective study (Rennes-Créteil-Grenoble-Toulouse) included 15 patients treated
with oral VRZ in order to study urinary diffusion. A validated liquid chromatography tandem mass
spectrometry detection method was used to quantify VRZ and its main metabolite, N-oxide
voriconazole (NOX), in urine and plasma from day 3 of the initiation of the treatment. The antifungal
activity of VRZ and NOX was evaluated on different species of Candida.

Results:

Median urine concentrations (urine C°) were 1.7 ug/mL (range 0.5-5.9) and 27.7 pug/mL (range 9.0-
71.1) for VRZ and NOX respectively, compared to median plasma concentrations, measured at 1.8
pg/mL (range 0.4-6.5) and 1.8 ug/mL (range 1.0-4.0) for VRZ and NOX respectively. The NOX
antifungal activity, theoretically minimal, still needs to be quantified. The median % of VRZ detected
in the urine was 0.8% of the initial dose, which is consistent with the literature [1]. If we focus on
Candida glabrata, a species frequently resistant to fluconazole, VRZ urine exposure is a priori
satisfactory for 75% of Candida glabrata at this concentration (median= 1.7 ug/mL) with PK/PD
criterion VRZ urine C°> CMI, according to national sensitivity studies [2].

Discussion / Conclusion:
Voriconazole appears as a potential alternative to fluconazole in candiduria since it allows having a
sufficient exposure for % of Candida glabrata strains, despite its low diffusion in the urine.
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Background

The OPTIMAP trial showed that the combination of methotrexate (MTX) and adalimumab (ADL)
treatment leads to less anti-drug antibodies (ADA) development. In this study,we quantified the
pharmacokinetics (PK)/pharmacodynamics (PD) of ADL and evaluated the influence of MTX co-
treatment.

Methods

A population PK-PD model was developed using a two-stage approach with prospective data from 59
psoriasis patients (baseline PASI score: 12.6) receiving ADL over 49 weeks. Typical PK and PD
parameters and their corresponding inter-patient variability (IIV) were estimated. We performed a
covariate analysis to assess whether 11V could be explained by addition of MTX and specific patient
characteristics.

Results

In total, 330 PASI scores, 252 ADL serum concentrations and 247 ADA titers were available. A one-
compartment model was used and resulted in an apparent volume of distribution (Vd/F) of 14.7 L/82
kg, an apparent clearance (CL/F) of 0.365 L/day/82 kg and an IV on Cl of 31.8%. Presence of ADA
(ADL group 46.7%, ADL+MTX group 38.7%; p = 0.031) increased CL/F (p < 0.001), e.g. an ADA level of
30 AU/ml increased CL/F with a factor of ~4.1. The relationship between ADL level and PASI was
described with a turn-over inhibitory Emax model with an IC50 of 1.19 mg/L, a Kout of 0.0314 L/day
and an IIV of 152.6%. In the PD model, a trend between a reduced IC50 and the concomitant use of
MTX was detected (p = 0.06).

Discussion/Conclusion
Based on our PK-PD model, concomitant used MTX increases the clinical efficacy of ADL, through less
ADA formation, a greater drug exposure and possibly via an additional clinical effect.
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Patients with liver cirrhosis are at a high risk of fungal infection. Voriconazole is widely used in the
clinical treatment of fungal pathogens. However, the dosage regimen for patients with cirrhosis
remains controversial.

This study aimed to develop a physiologically based pharmacokinetic (PBPK) model for optimizing
dosage regimens. A PBPK model, integrating autoinhibition of cytochrome P450 3A4 (CYP3A4) and
CYP2C19 gene polymorphisms, in healthy volunteers was developed and extrapolated to patients
with cirrhosis in PK-Sim®, the final model was used to optimize dosage regimens based on the Child-
Pugh classification and cytochrome P450 (CYP) 2C19 phenotypes, including CYP2C19 rapid
metabolizer (RM), normal metabolizer (NM), immediate metabolizer (IM), and poor metabolizer
(PM). Dose optimization was assessed to rapidly reach the steady-state concentration and maintain
Cmin within the therapeutic window of 1-5 mg/L at steady-state.

Finally, the optimized PBPK model predictions showed good agreement with the clinical
observations, with most observed concentrations falling within the 2.5% and 97.5% prediction
intervals. For the collected test datasets, 89% of AUC ratios and 91% Cmax ratios were within 0.5- to
2.0-fold. The simulated results of the PBPK model indicate that, except for Child-Pugh class A RMs
required a standard loading dose of 400 mg/12 hours for one day, a 50% of standard loading dose
(200 mg/12 hours for one day) can rapidly reach the steady-state concentration for the other
subgroups. For Child-Pugh class A and B RMs, 100-225% and 25-75% increases of the recommended
maintenance dose (100 mg/12 hours) were required, respectively, to maintain the clinical efficacy of
voriconazole. Once daily dosage regimen was not appropriate for Child-Pugh class A and B RMs due
to the Cmin of voriconazole at the highest maintenance doses (400 mg/24 hours for Child-Pugh class
A RMs and 200 mg/24 hours for Child-Pugh class B RMs) have not yet reached the minimum effective
concentration of 1 mg/L. The standard maintenance dose was only appropriate for Child-Pugh class A
and B NMs/IMs, Child-Pugh class A PMs, and Child-Pugh class C RMs. For Child-Pugh class B PMs,
Child-Pugh class C NMs, IMs, and PMs, lower doses were required to avoid toxicity. With dose
reduction of 25-50% for Child-Pugh class B PMs and Child-Pugh class C NMs, dose reduction of 50—
75% for Child-Pugh class C IMs/PMs.

The PBPK simulations suggested that the Child-Pugh classification and CYP2C19 phenotypes are
essential factors in determining the voriconazole dosage regimens in patients with liver cirrhosis.
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[Introduction] Inhalation therapy is the first choice for the treatment of respiratory diseases.
Whereas, the lung deposition of inhalants is widely variable depending on the patient's respiratory
function and inhalation pattern, leading to individual variability in therapeutic efficacy. Clinical utility
of therapeutic drug monitoring for blood inhalant concentration remains
controversial<SUP>1)</SUP>. Therefore, alternative sampling strategy for lung inhalant deposition
monitoring is desired. In the present study, the photo reflection method (PRM)<SUP>2,3)</SUP> for
detection of drug release via dry powder inhaler was constructed to evaluate the relationship
between the particle emission signals and lung deposition profiles.

[Materials and Methods] The lung deposition of the inhaled drug from Symbicort<SUP>®</SUP>
Turbuhaler<SUP>®</SUP> was evaluated using the Andersen cascade impactor (ACl), an in vitro
aerodynamic particle size analyzer. Four different inhalation patterns were defined based on the flow
increase rate (quick, mild, and slow) and peak flow rate (30 L/min and 60 L/min). The inhalation flow
rate and particle emission profile were measured using an inhalation flow meter and a photo
reflection drug release detector, respectively. The budesonide amount at each ACI stage was
determined by the HPLC-UV method. As indices of lung deposition, fine particle fraction (FPF, %)
were calculated. A time integration values of a product of the flow rate and the output by photo
reflection (AUCFR-PE) was calculated as an index of particle emission.

[Results] The particle emissions generated by four different inhalation patterns were completed
within 0.3 seconds after the start of inhalation, but were observed as a sharper and larger peak
under conditions of higher flow increase rate. Additionally, under the slow flow increase rate
condition, the particle emission signal was completed before reaching the defined peak flow rate.
These were significantly correlated between the lung deposition (FPF) and the photo reflection signal
AUCFR-PE (R<SUP>2</SUP>=0.740, P<0.01).

[Discussions] In general, higher flow rate condition leads to higher deagglomeration efficiency for dry
powder due to stronger shear stress. While previous studies have reported that peak flow rate is an
indicator of lung deposition, the peak flow rate could be an inappropriate indicator in the case of the
slow flow increase rate.

[Conclusion] The particle emission signal by PRM could be a useful non-invasive real-time monitoring
tool for dry powder inhalers.
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1) Hira D, et al.,<B>J Allergy Clin Immunol Pract</B>. 9(12):4507 (2021).
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Introduction

Co-infection of tuberculosis (TB) or non-tuberculous mycobacteria (NTM) with aspergillus poses a
challenge in medication selection due to significant drug interactions between rifamycins and azole
antifungals. Voriconazole, an azole antifungal drug, is mainly metabolized by the hepatic cytochrome
P450 (CYP) enzymes CYP2C19, CYP2C9, and CYP3A4. Rifampin, the most commonly prescribed
rifamycin, is a potent inducer of the CYP enzymes, resulting in a significant decrease in the serum
concentration of voriconazole. Some researchers suggested rifabutin use as an alternative to a
rifampin due to its lower potency in inducing the CYP enzymes, although it is also contraindicated in
drug label. This study presents clinical cases of voriconazole and rifabutin co-administrations and its
potential risks were evaluated.

Material and Methods

A retrospective study was performed using clinical data retrieved from Seoul National University
Hospital Patients Research Environment system. Patients who met the following criteria were
identified: (1) admitted to the Seoul National University Hospital between January 2013 and
December 2022, (2) received rifabutin in combination with voriconazole, and (3) had their serum
concentration of voriconazole measured at least two times. The serum concentration of voriconazole
was evaluated to evaluate the enzyme induction effect of rifabutin. Laboratory results, vital signs,
electrocardiograms, and other medical records were reviewed to evaluate the safety of co-
administaration of rifabutin and voriconazole.

Results

Three cases, including 2 males and 1 female, aged between 57-84, met the aforementioned criteria.
In order to achieve therapeutic levels of voriconazole (1.0-5.5 mg/L), it was necessary to administer
2-2.5 times higher doses than those recommended in the FDA label due to the CYP induction caused
by rifabutin. However, before reaching the therapeutic concentration, patients experienced various
adverse effects: One experienced exacerbated nausea, vomiting, and first-onset tonic-clonic
movement and the others exhibited prolonged QT intervals (QTcF 480-500). Additionally, due to their
poor medical conditions, the patients experienced recurrent pneumonia, which led to septic shock,
and soon after that, the voriconazole level dramatically increased. Ultimately, all three patients
experienced either visual or auditory hallucinations, which led to the discontinuation or a change in
their antifungal medication.

Discussions and Conclusion

The findings of the study have revealed potential drug interactions between rifabutin and
voriconazole that pose significant risks to patients, including QT prolongation, exacerbated nausea,
and visual/auditory hallucinations. The QT prolongation, a well-known adverse reaction of
voriconazole, could be attributed to the co-administration of high-dose voriconazole with other drugs
known to cause QT prolongation, such as azithromycin, amiodarone, and quetiapine. Furthermore,
recent studies have shown that the inflammatory status of patients can significantly impact the
metabolism and serum concentration of voriconazole. Patients at high risk of septic shock might have
a higher voriconazole level, resulting in severe adverse events, like hallucinations. Therefore,



clinicians should exercise caution and closely monitor patients for adverse events when considering
the use of rifabutin as a substitute for rifampin.
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1. Introduction

Simplifications in LCMS instrumentation have made MS a viable option for clinical research. This
technique has the advantage of specificity, accuracy, and reduced reagent costs compared to
immunoassays. The ability to support various analysis methods on a single system is a key feature.
However, it is not always easy to quickly alternate between several different analytical methods.
Also, automation is an essential function in aiming for a better quality of results and better comfort
for the users in testing laboratories. However, lately, the automation of biological sample extraction,
directly coupled to LCMS, has proven to be a challenge in the field.

A collaboration between the University Medical Center Goéttingen (UMG) and Shimadzu Corporation
was built to jointly develop and validate multiple analytical methods for therapeutic drugs, using a
fully automated platform. The purpose is the development and the validation of a unified methods
set for LCMS, for 24/7 therapeutic drug analysis, with a single system configuration. It means that
methods can alternate easily with no need for human intervention, enabling smooth use in the
clinical research laboratory.

2. Materials and Methods

The evaluated analytical system was a fully automated platform, from Shimadzu Corporation,
composed of CLAM-2030 automation module, coupled to Nexera(TM)X2 UHPLC and LCMS-
8060NX(TM) LC/MS/MS. HL-7 interface standards were used for bidirectional communication
between the laboratory information system (LIS) (Dedalus, Germany) and the CLAM-LC/MS/MS. The
target applications were Antibiotics, Direct Oral Anticoagulants, Antiepileptics, Neuroleptics,
Antidepressant drugs (SSRI), Tricyclic Antidepressants, and Benzodiazepines. For each class of
compounds, one individual method was developed, optimized, and validated (7 methods). All
methods use similar analytical conditions, so that there is no need for system equilibration between
two different methods. The fitness for purpose of this platform and these methods for 24/7 use was
then evaluated by repeatedly requesting measurements for all methods in a random alternance.

3. Results

All validations results were within the acceptance criteria. Individual methods validations include
isobars resolution (resolution above 1), calibration accuracy (QC and calibrant accuracy within 85-
115%), LCMS repeatability (area, area ratio and ion ratio RSD below 10%), CLAM-LC/MS/MS method
repeatability (area, area ratio and ion ratio RSD below 15%), day to day intermediate precision (area,
area ratio and ion ratio RSD below 15%), mobile phase stability (retention time deviation below 2%
after 2 weeks), LLOQ confirmation (signal-to-noise ratio above 10 and area RSD below 15%), matrix
effect evaluation (matrix factor within 50-120%), absence of carryover confirmation (blank to LLOQ
area ratio below 30%) and ring trial analysis (sample concentration accuracy within 85-115%). Also,
repeated measurements for all methods in random alternance showed results within the acceptance
criteria (QC, calibrant and sample accuracy within 85-115% and area, area ratio and ion ratio RSD
below 15%).

4, Conclusion



This strategy proved its fitness for purpose for therapeutic drug analysis by LCMS for research
projects. The fast LCMS methods which can alternate smoothly, and the automated sample

extraction enable robust therapeutic drug analysis with a high throughput and at low cost, without
compromising the user comfort.
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Introduction:

Although remdesivir, a prodrug of nucleoside analog (GS-441524), has demonstrated clinical benefits
in coronavirus disease 2019 (COVID-19) treatment, its pharmacokinetics (PKs) in patients with COVID-
19 remain poorly understood. Therefore, in this study, the PKs of remdesivir and its major
metabolite, GS-441524, were evaluated using a population PK (PopPK) approach to understand the
PK aspect and exposure—clinical outcome relationship.

Materials and Methods:

The serum concentrations of remdesivir and GS-441524 (102 points in 39 patients) were measured
using liquid chromatography—tandem mass spectrometry. All patients received 200 mg remdesivir on
the first day, followed by 100 mg on 2-5 days, except for one patient who discontinued remdesivir on
day 4. The median (range) age, body surface area, and estimated glomerular filtration rate (eGFR)
were 70 (42-85), 1.74 m? (1.36-2.03), and 68 mL/min/1.73 m? (33—113), respectively. A
compartment model with first-order elimination combined with remdesivir and GS-441524 was used
for nonlinear mixed-effects model analysis.

Results:

Remdesivir was rapidly eliminated after infusion, whereas GS-441524 was eliminated relatively
slowly (half-time = 17.1 h). The estimated apparent clearance (CL) and distribution volume of GS-
441524 were 11.0 L/h (intersubject variability [ISV]% = 43.0%) and 271 L (ISV% = 58.1%), respectively.
The CL of GS-441524 was significantly related to the eGFR (CL x [eGFR/68]°74%). The post hoc area
under the curve of GS-441524 was unrelated to the recovery rate or aspartate
aminotransferase/alanine aminotransferase elevation.



Discussions and Conclusions:

Overall, PopPK analysis showed the rapid elimination of remdesivir in the blood, and GS-441524
accumulation depended on eGFR in patients with COVID-19. However, no relevance of exposure—
clinical outcome was not suggestive of the dose adjustment of remdesivir.
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Introduction: Tacrolimus is the most commonly prescribed immunosuppressant drug in solid organ
transplant recipients, and is also used in the field of allogeneic stem cell transplantation (alloSCT). To
prevent Graft Failure and Graft-versus-Host Disease (GvHD), treatment with tacrolimus is an
important component of the patients’ therapy. Since tacrolimus is known to have a high inter- and
intra-patient variability in addition to a narrow therapeutic window, follow-up of trough levels via
therapeutic drug monitoring (TDM) is an absolute necessity to avoid over- and underexposure.
Traditionally, tacrolimus concentrations are determined after a venous blood draw in the hospital. By
adopting Dried Blood Spot (DBS) sampling following a finger prick, instead of conventional venous
blood draws, this follow-up can (partially) be established from the patients’ homes and has the
potential to increase the patients’ quality of life.

Material and methods: The aim of this study, which is still ongoing, is to evaluate the clinical
applicability of capillary finger prick sampling for tacrolimus TDM and creatinine determination in the
hospital (part 1), and in a home-sampling context (part 2), using conventional DBS subjected to fully
automated extraction, and using Capitainer® gDBS devices, which are manually extracted. Previously,
different liquid chromatography-tandem mass spectrometry (LC-MS/MS) analysis methods have
been fully validated and the applicability on venous patient samples has been demonstrated.
Additionally, sample quality and patients’ experience will be assessed.

Results: For the first part of the study, venous (v-) and capillary (c-) DBS and qDBS, and whole blood
(WB) were collected from alloSCT patients. Comparison of v-/c-DBS with WB (from 15 patients) and
v-/c-qDBS with WB/plasma (from 24 patients) revealed a good agreement between all matrices for
tacrolimus and creatinine. Both analytes met the pre-set clinical acceptance criterion that 280% of
the samples should not differ more than 20% from the reference concentration in respectively whole
blood and serum/plasma. Fifteen out of twenty-four patients agreed to also enroll for the second
part of the study, using Capitainer® gDBS devices. This allowed longitudinal monitoring of the
patients over time. Analysis of replicates revealed that the coefficient of variation (CV) (%) from
sampling to analysis remained below 12 %. Additionally, patients who performed home-sampling
made a quite positive assessment on the user-friendliness of Capitainer® gDBS-based microsampling.
Conclusion: Our results suggest that both capillary DBS and gDBS show great potential to be used as
a complement to venous blood draws for TDM of tacrolimus and the determination of creatinine in
alloSCT patients. However, an increased sample size is needed to further conclusively support these
statements.



121

Pharmacokinetic variability and markers of toxicity of valproate in patients
with refractory epilepsy

Martha Wolden?, Johan Saetre?, Katrine Heger?, MD, PhD Erik Saetre, MD, PhD Margrete L Burns?,
MSc Signe F Kjeldsen3, PhD Svein | Johannessen*, Professor Cecilie Johannessen Landmark*
'0slo Metropolitan University And National Center For Epilepsy And Dept Of Pharmacology, Oslo
University Hospital, Oslo, Norway, ?Oslo Metropolitan Unversity, Dept of Pharmacy, Oslo, Norway,
3Section for Clinical Pharmacology, Dept of Pharmacology, Oslo University Hospital, Oslo, Norway,
*National center for epilepsy, Oslo University hospital, Oslo, Norway

Poster session 2 - Tuesday, september 26, 2023, 13:00 - 14:30

Introduction: Treatment with valproic acid (VPA) is associated with risk of liver toxicity,giving rise to
hyperammonemia and elevation of liver enzymes. This may in severe cases lead to encefalopathy,
coma and death. In addition, VPA has numerous pharmacokinetic challenges. This study aimed to
investigate pharmacokinetic variability of total and unbound serum concentration measurements of
VPA by therapeutic drug monitoring (TDM), and the role of biochemical analyses of ammonia and/or
liver enzymes as markers of toxicity.

Materials and Method: Routine TDM-data from 2018-2022 including total and free serum
concentrations of VPA, measurements of concomitantly used antiseizure medications (ASMs), and
biochemical analyses of ammonia and liver enzymes. The study was approved by the Regional Ethics
Committee.

Results: 704 measurements from 288 patients were included; 131 (45%)/157 (55%) women/men and
mean age 28 (range 0-74). Mean VPA dose was 1183mg/day (150-3900), total VPA concentration 428
umol/L (57-866), and unbound concentration 50 umol/L (15-125). Mean ammonium concentration
was 56 umol/L (17-143). Extensive pharmacokinetic variability was observed; intraindividual
variability in C/D-ratio was up to 25-fold, and 6-fold variability between the highest and lowest
ammonium measurement. Ammonium levels above 85 umol/L were associated with clinical signs of
toxicity. There was a weak, statistically significant linear relationship between serum ammonia and
total serum concentration of VPA (R2=0.0141)(p<0.05). Mean serum alanine aminotransferase (ALAT)
concentration was 27 U/L (7-551). There was no linear relationship between total VPA concentration
and ALAT level.

Discussions and Conclusions: This study revealed extensive pharmacokinetic variability of VPA. We
suggest that combined measurements of total and unbound VPA serum concentrations with analyses
of ammonium and liver enzymes may serve as tailored monitoring to aid clinical decision-making in
patients with refractory epilepsy and symptoms of toxicity.
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INTRODUCTION: Volumetric absorptive microsampling (VAMS), where a fixed volume of blood,
independent of the hematocrit (Hct), is wicked up by the absorbent tip of the collection device, has
been suggested as an alternative to dried blood spot (DBS) sampling. By using a volumetric blood
sampling device, the Hct-based area bias related to partial-punch DBS analysis is circumvented.
Nevertheless, a Hct-based recovery and matrix effect bias can still affect the accuracy of the VAMS-
based blood results. Moreover, reference values or intervals are typically established in plasma or
serum. Hence, knowledge of the Hct is required when aiming at converting VAMS-based results to
plasma or serum results to allow comparison, since an analyte’s blood to plasma ratio may be Hct-
dependent. Although highly relevant, only a limited number of strategies to predict the Hct from a
VAMS sample are available. Here, we evaluated near-infrared (NIR)-based spectroscopy, which has
already been shown to allow Hct prediction from non-volumetrically applied DBS, as a novel
technology for the Hct prediction of VAMS.

MATERIALS AND METHODS: A fit-for-purpose custom-made NIR set-up was used for the Hct
predictions. Using left-over EDTA-anticoagulated patient samples, a calibration model based on 10 pL
VAMS samples was set up (n = 90) (Hct range: 0.157 to 0.540 L/L). Calibration samples were
measured after storage at room temperature (up to one month) and at 60 °C, to evaluate whether
storage of the samples had an influence on the Hct prediction in an early stage. Prior to validation of
the method, the performance of the calibration model was evaluated using data obtained from an
independent set of venous patient samples (n = 24). In-depth validation of the method, including
evaluation of accuracy and inter- and intra-day precision, is being performed using an independent
set of quality control (QC) patient samples (n = 48). Also, the influence on the Hct prediction of
different storage conditions, multiple clinical parameters and VAMS-related variables, including over-
and underfilling of the VAMS tip and different VAMS sample volumes (20 uL and 30 L), will be
evaluated using a subset of the QC samples (n = 24).

RESULTS: Based on the available data from an independent set of venous patient samples, the
accuracy and inter-day precision were calculated. Overall, while the calibration model is still being
improved, promising results were already obtained for samples with a Hct < 0.50 L/L, with the bias
and inter-day precision ranging from -0.037 to 0.021 L/L and from 4.91 to 9.05 %, respectively.
CONCLUSION: Overall, although with the current calibration model the bias obtained for samples
with a Hct > 0.50 L/L was still higher than the pre-set acceptance limit of +/- 0.050 L/L, promising
results were obtained for VAMS samples with lower Hct values. Further refining the calibration
model is expected to further improve the Hct predictions — also for higher Hct values.
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Introduction: Pregnancy after kidney transplantation is a realistic option but immunosuppressants
must be continued during gestation. However, maintaining tacrolimus whole-blood pre-dose
concentrations is complicated as physiological changes during pregnancy affect the pharmacokinetics
of and hence exposure to tacrolimus. The aim of this study was to investigate the changes in
tacrolimus whole-blood pre-dose concentrations throughout pregnancy in kidney transplant
recipients and correlate these with covariates in a population pharmacokinetic (popPK) model.
Materials and Methods: Data of pregnant women using a twice-daily oral tacrolimus formulation
after kidney transplantation were retrospectively collected from six months before conception,
throughout gestation, and up to six months postpartum. This included data on tacrolimus exposure,
and demographic, clinical and genetic parameters. Pharmacokinetic analysis was performed using
non-linear mixed effects modelling software (NONMEM). The final model was evaluated using
goodness-of-fit plots, visual predictive checks, and a bootstrap analysis. Finally, a simulation trial was
performed for the different stages of follow-up (pre-pregnancy, the trimesters, post-partum).
Results: Fourteen women using the twice-daily oral tacrolimus formulation and who had a successful
pregnancy after a kidney transplantation were included. A total of 260 whole-blood tacrolimus pre-
dose concentrations were available. Tacrolimus concentrations ranged from 1.4 to 14 ng/mL,
tacrolimus doses ranged from 2 to 22 mg/day. Tacrolimus apparent clearance (CL/F) increased during
pregnancy from 33.2 to 41.9 L/h, with the highest change observed in the first trimester. Haematocrit
(delta objective function value (&Delta;OFV) -86.46) and gestational age (&Delta;OFV = -57.39) were
negatively correlated with CL/F (p-value <0.01). These covariates explained 45% of the inter-
individual and 82% of the inter-occasion variability on CL/F. Simulated whole-blood tacrolimus pre-
dose concentrations, with the gestational age correlated to mean haematocrit values of that period,
show a clear distinction between non-pregnant state and pregnancy on CL/F. A rapid decrease in
tacrolimus concentrations occurred during the first trimester, which decreased a bit further during
the second trimester and stayed stable during the last trimester. This change rapidly disappeared
postpartum.

Discussions and Conclusions: Gestational age and haematocrit impact the exposure to tacrolimus
during pregnancy. To maintain target whole-blood tacrolimus pre-dose concentrations during
pregnancy, a dose increase is suggested. This popPK model may be used in the future for tacrolimus
dose adjustments in pregnant kidney transplant recipients.



126

Significance of CYP3A5 Polymorphism Analysis in the Prophylaxis of Graft-
versus-Host Disease with Tacrolimus

Dr. Naoki Yoshikawa®, Prof. Ryuji Ikeda?!
1Department of Pharmacy, University of Miyazaki Hospital, Miyazaki, Japan
Poster session 1 - Monday, september 25, 2023, 13:00 - 14:30

Introduction: Hematopoietic stem cell transplantation (HSCT) is used to treat blood and
hematopoietic tissue abnormalities. Although HSCT is effective, some patients develop graft-versus-
host disease (GVHD) after allogeneic HSCT. Tacrolimus is a key prophylactic drug against GVHD. The
pharmacokinetics of tacrolimus vary significantly among individuals. Therefore, therapeutic drug
monitoring is required when using tacrolimus. Polymorphisms in the gene encoding cytochrome
P450 (CYP) 3A5 particularly influence the pharmacokinetics of tacrolimus in Japanese patients. In the
present study, the relationship between individual differences in tacrolimus blood concentration
changes and CYP3A5 polymorphisms was analyzed in HSCT recipients, focusing on the period of
increased blood concentration of the drug at the start of administration, during which drug
metabolism strongly contributes to drug accumulation.

Materials and Methods: The patients in this study underwent their first allogeneic HSCT between
January 2018 and October 2020 and were administered tacrolimus for GVHD prophylaxis through
continuous infusion. This was a prospective, observational cohort study. After obtaining consent,
blood collected from the subjects before pre-transplant conditioning was used for CYP3A5
polymorphism analysis. A quenching probe method was used to genotype the CYP3A5 6986A>G (*3)
allele. The day following the start of tacrolimus administration was set as day 1, and the whole-blood
tacrolimus concentration was measured on days 1-5. The tacrolimus blood concentration on days 1-
5 was divided by the dose per body weight to calculate the concentration/dose (C/D) ratio.

Results: Nine patients were assigned to the *1/*3 group and 11 patients were assigned to the *3/*3
group. None of the participants were homozygous for the *1 allele. The C/D ratio increased from day
1 and was largely stable by day 5. A significant difference was observed between the *1/*3 and
*3/*3 groups in the time course of the C/D ratio during this period (repeated measures ANOVA, p =
0.045). After day 3, the C/D ratio in the *3/*3 group was significantly higher than that in the *1/*3
group on all days. The frequency of acute GVHD during the observation period was higher in the
*1/*3 group than in the *3/*3 group (p = 0.049). In addition, there was a significant difference in the
cumulative incidence of acute GVHD between the two groups (p = 0.019). Blood tacrolimus
concentrations were maintained at approximately the target concentrations when GVHD was
observed.

Discussions and Conclusions: In this study, we clarified the relationship between individual
differences in tacrolimus blood concentration changes and CYP3A5 polymorphisms after starting
continuous infusion in allogeneic HSCT recipients. The pharmacokinetics of tacrolimus are affected by
a variety of factors, particularly its absorption and metabolism. However, as the pharmacokinetics of
continuous infusion were analyzed, the potential influence of the absorption process was considered
negligible. Therefore, CYP3A5 polymorphism, e.g., individual differences in drug metabolism, is an
important factor that determines the changes in tacrolimus blood concentration at the start of
administration. In addition, we demonstrated that the *3 polymorphism in the gene encoding the
drug-metabolizing enzyme CYP3AGS is associated with acute GVHD development after allogeneic
HSCT, independent of tacrolimus levels in the blood.
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Introduction: Pharmacotherapy with biological Disease-Modifying Anti Rheumatic Drugs (bDMARDs)
for patients with rheumatoid arthritis (RA) was originally introduced in a one-size-fits-all dosage.
However, a significant proportion of patients appear to be either over- or under-treated, ultimately
leading to a loss in quality of life. Studies suggest a relationship between serum trough levels and
response to therapy, but evidence on the effect is limited. Moreover, patient-reported outcome
measures (PROMs) are used more and more to provide relevant information about the impact of the
disease from a patient perspective. Currently, there is no information about the effect of biological
serum levels on PROMs. Therefore, this study aims to assess the correlation of serum trough levels of
adalimumab in RA patients with scores on DAS, HAQ-DI, FACIT-F, RAID, and EQ-5D.

Materials and Methods: We aim to include adalimumab-treated RA patients who are TDM-naive
initially and have available data on PROMs before and after TDM of adalimumab. Trough levels and
Patient-reported Outcomes (PROs) under the same dose regimen are linked. Serum trough samples
of adalimumab are drawn within 4 days before a next dose of adalimumab. A hospital pharmacist
evaluates the drug levels and categorizes them. Trough levels of adalimumab are tested for
association with DAS and PROMs. The statistical analysis will be conducted using StataSE 14 for
Windows.

Results: Our study aims to explore the correlation between serum trough levels of adalimumab and
patient-reported outcomes in rheumatoid arthritis (RA) patients. Currently we have enrolled 79
patients. Preliminary results indicate that 25 patients have levels within the therapeutic range (5-8
mg/L), while 23 have levels above 8 mg/L and 30 have levels below 5 mg/L. Among the 30 patients
with low levels, 4 had non-detectable adalimumab serum through levels at the time of measurement.
Moreover, 10 patients had detectable adalimumab antibodies and 20 did not. Only 4 patients had
drug antibodies exceeding 30 U/mL, with 2 exceeding 980 U/mL. Further analysis will provide
additional insights into these findings, including the assessment of and correlation with PROs and the
Disease Activity Score (DAS), and subgroup analyses will also be conducted.

Conclusion: If drug levels correspond to outcomes that matter to patients, therapeutic drug
monitoring is of added value, ultimately leading to fully personalized and cost-effective healthcare
management of RA patients. This study aims to provide additional evidence on the effect of TDM on
PROM:s.
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Introduction

We have successfully developed and implemented the use of finger prick blood sampling at-home for
therapeutic drug monitoring (TDM) of biologics. Travel restrictions during the COVID-19 pandemic
increased platform for home-sampling. As we had the method up-and-running this was fuelled by
measuring SARS-CoV-2 antibody levels; we screened almost 100.000 participants.

To support the clinic we combined measuring the concentration of biotherapeutics and an
inflammatory marker. Here we report on the use of finger pricks to measure concentration of the
monoclonal anti-inflammatory drugs natalizumab, infliximab and vedolizumab, and the infection
biomarker C-reactive protein (CRP) in capillary blood samples, collected by the patient at home. In
addition, we have evaluated the success rate and patients’ perspective towards to use of the finger
prick blood sampling at home.

Materials and Methods

Capillary blood samples by finger prick and intravenous blood samples were collected to assess drug
concentrations prior to intravenous administration of the biologics natalizumab (n=30), infliximab
(n=46) and vedolizumab (n=35). The finger prick was either performed by a healthcare professional
or by the patient and sent by postal service to us for analysis. Serum concentration of the biologics
and CRP (n=81) were analysed with an enzyme-linked immunosorbent assay and results were
compared using Blant-Altman, Spearman correlation or Cohen’s kappa.

Results

Serum natalizumab concentrations measured in capillary and intravenous blood samples correlated
well (r =0.96, p < 0.001) and both methods showed a high degree of agreement with a mean bias of -
0.36 ug/mL. Similar data was found for infliximab and vedolizumab with a mean bias of 0.42 ug/ml
and 0.72 ug/ml, respectively. Venous and capillary CRP concentrations correlated well (r = 0.99, P <
0.001). When CRP concentrations were categorised as low (<5 mg/L) and clinically elevated (>5
mg/L), Cohen’s kappa was 0.91 (95% Cl: 0.84-0.98, P<0.001), demonstrating excellent agreement.
Most patients (>95%) were able to successfully perform the self-sampling at home without prior
instructions and the majority of patients were willing to perform self-sampling periodically in the
future.

Discussion and Conclusion

These studies show that finger prick home sampling is suitable for a high-throughput implementation
to monitor patients remotely, which will contribute to improving the efficiency and cost-
effectiveness of both healthcare and scientific research. Most importantly, home monitoring can
improve the patient’s quality of life and patients are not dependent anymore on hospital visits.
Physicians can safely and timely monitor biologic drug concentrations and CRP by a finger prick to



implement TDM. Most patients participating experienced the self-sampling as a straightforward and
feasible test, reflecting a high degree of patient support, tolerability, and practicality. Taken together,
finger prick blood collection would enable physicians to monitor patients at home without additional
intravenous blood draws and without patient travelling to a healthcare facility, which is cost-effective
and can support personalised dosing.
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Introduction: Cannabidiol (CBD) (Epidyolex) is a new antiseizure medication (ASM) used in rare and
severe epileptic syndromes. CBD has numerous pharmacokinetic challenges, including low and
variable absorption, high protein binding, and enzyme inhibition. The purpose was to investigate
pharmacokinetic variability of CBD and its metabolites to elucidate relationships between doses and
measured serum concentrations.

Materials and methods: Data on serum concentrations of all ASMs, CBD and metabolites 7-OH-CBD
(pharmacologically active) and 7-COOH-CBD were collected during 08.2022-04.2023. Serum
concentration measurements were performed at Section for Clinical Pharmacology, National Center
for Epilepsy, and Dept of Forensic Medicine, Oslo University Hospital. The study was approved by the
Regional Ethics Committee.

Results: Data from 52 patients were included, 164 serum concentration measurements (1-8 per
patient). Mean age was 23 (range 3-55) years. Mean CBD dose was 427 mg/day (range 100-1200
mg/day), mean CBD serum concentration 0.23 Eimol/L (range 0,011-2,56 Imol/L) (reference range
0.15-0.45 Emol/L), 7-OH-CBD 0.101 Emol/L (range 0-0.69 Emol/L) and 7-COOH-CBD 7,18 @mol/L
(range 0,2-44,51 Bmol/L). The interindividual pharmacokinetic variability was extensive; 11-fold
variation in concentration/dose-ratio of CBD (0.0001-0.0012 Bmol/L/mg), and 25-fold in
concentration-ratio of 7-OH-CBD/CBD (0.06-0.46 Fimol/L). Intraindividual variability in C/D-ratio was
up to 3-fold. Linear regression demonstrated moderate, statistically significant linear correlation
between dose and concentration (r2=0.28)(p<0.05). Twenty different ASMs were used in
combination with CBD, most commonly clobazam (n=43) and valproate (n=26), and 10 patients used
stiripentol. Concentration ratios of clobazam/desmethyl-clobazam increased significantly by 68%
(11.6-19.5) (p<0.05) from start to maintenance treatment, pointing to CBD-mediated inhibition of
CYP2C19.

Discussion and Conclusions: This TDM-study revealed extensive interindividual pharmacokinetic
variability of CBD and the 7-OH-metabolite relevant to measure in patients with severe and
refractory epilepsy. The present results demonstrate a need for close follow-up and use of TDM to
give an optimal and individualized treatment with CBD.
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Introduction: Topiramate is an antiseizure medication which is increasingly used in women with
epilepsy, often as an alternative to valproic acid. Recent studies demonstrate an increased risk of
neurocognitive developmental effects in the offspring also of topiramate, with doses from 100
mg/day. The purpose was to investigate pharmacokinetic variability of topiramate in women with
epilepsy of childbearing age to elucidate the unpredictable relationship between the dosages used
and the exposure in the body in the individual woman and consequently in the fetus.

Material and Methods: Retrospective quantitative data from the therapeutic drug monitoring (TDM)
database at the Section for Clinical Pharmacology, the National Center for Epilepsy, Norway, were
used. Data were collected from women of childbearing age, 14-46 years, who were treated with
topiramate during 2020-22.

Results: TDM data from 230 female patients were included, 629 serum concentration measurements
(1-17 per patient). Mean age was 31 years and weight 72 kg (listed in 32%). Mean dose was 238
mg/day (median 200 mg), and mean serum concentration 20 pmol/L (median 18) (reference range 6-
30 umol/L). Only 37 measurements (from 23 patients) had doses of <100 mg/day (6%). The
interindividual pharmacokinetic variability was extensive, as illustrated by a 13-fold variability in
concentration/dose ratios (0.022 to 0.28 umol/L/mg). The most common dose of 200 mg/day
showed serum concentrations in the range of 5-35 umol/L. Linear regression demonstrated
moderate, statistically significant linear correlation between dose and concentration
(r2=0.50)(p<<0.001). The most common comedications were lamotrigine (n=65), levetiracetam
(n=52), and valproate (n=45).

Discussion and Conclusions: This TDM-study of topiramate revealed extensive interindividual
pharmacokinetic variability of topiramate in women of childbearing age. The present results call for
close follow-up, including the use of TDM to aid decision-making and reduce potential harmful
effects.
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Introduction

S-1is a major oral anticancer agent primarily used for the treatment of gastric cancer and consists of
a combination of tegafur, gimeracil, and potassium oxonate. After administration, tegafur is
metabolized to the active metabolite 5-fluorouracil (5-FU). Gimeracil impedes the degradation of 5-
FU by inhibiting the activity of dihydropyrimidine dehydrogenase. Recently, there has been an
increase in the use of S-1 among older patients with cancer. However, there are concerns that age-
related renal dysfunction may reduce gimeracil excretion and increase 5-FU concentration in the
blood. Nevertheless, there is limited clinical information on this matter. The aim of this study was to
establish a quantification method for gimeracil, tegafur, and 5-FU in human plasma using liquid
chromatography equipped with tandem mass spectrometry (LC-MS/MS). Subsequently, this method
was used to measure these compounds in plasma samples obtained from older adults who had
received S-1 treatment.

Methods

To analyze tegafur and 5-FU, 5-chlorouracil (5-CU) was used as the internal standard. The following
transitions were used in the LC-MS/MS analysis: m/z 186.85 - 128.0 (+) for gimeracil, 198.90 >
42.10 (-) for tegafur, 128.95 - 42.05 (-) for 5-FU, and 145.05 = 42.05 (-) for 5-CU. Tegafur and 5-FU
were extracted from plasma using liquid-liquid extraction column; and gimeracil was extracted using
a spin-type extraction column for hydrophilic compounds. A total of 12 samples were collected from
three patients with cancer who were >65 years of age and received S-1 treatment. Among the 12
samples, six were collected near the trough point and the others were done during 2 h after
administration.

Results

The LC-MS/MS analysis method provided rapid confirmation of all analytes and the internal standard,
with a total run time of 4 min. The calibration curve was linear over the concentration ranges of 5—
500 ng/mL, 10-5000 ng/mL, and 2—1000 ng/mL for gimeracil, tegafur, and 5-FU, respectively. This
method provided accuracy within 19.3% and precision below 12.8% for all three analytes. Using this
approach, the concentration of gimeracil, tegafur, and 5-FU were measured in the patients’ plasma
samples. The concentration ranges observed were 31.1-252.9 ng/mL, 694.2-4766.1 ng/mL, and
12.9-439.1 ng/mL for gimeracil, tegafur, and 5-FU, respectively.

Discussion and Conclusions

We have successfully developed a reliable method for measuring gimeracil, tegafur, and 5-FU in
human plasma using LC-MS/MS. The concentrations of these analytes in plasma samples obtained
from three patients with cancer were found to be within the range of their respective calibration
curve. Therefore, this method could be utilized to determine plasma levels of gimeracil, tegafur, and
5-FU in clinical settings. Subsequently, we intend to use this method for assessing the blood
concentration and pharmacokinetics of gimeracil, tegafur, and 5-FU, specifically in older patients with
cancer.
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1. Introduction

Compound presence confirmation is one of the key aspects of targeted and quantitative analysis in
forensics applications. High resolution tandem mass spectrometry (HR-MS/MS) may become a major
tool for this kind of analysis because of its mass accuracy resulting in unparallel specificity, all
combined with broad linearity and scanning speed achieved in the newest hardware on the market.
In this work we show a modern HR-MS/MS method for sensitive detection of 27 analytes with high
confidence in venous blood and capillary blood collected on a volumetric absorptive microsampling
(VAMS) probe. Analytes include: Tramadol, Morphine, Fentanyl, Methadone, Codeine, Alprazolam,
Diazepam, Flunitrazepam, Lorazepam, Oxazepam, Zopiclone, Clonazepam, Nordiazepam, Zolpidem,
Hydroxyzine, Amphetamine, Methamphetamine, MDA, MDMA, MDEA, THC, Cocaine, 6-
acetylmorphine, 7-aminoflunitrazepam, 7-aminoclonazepam, Benzoylecgonine, THC-COOH.

2. Materials and Methods

Briefly, sample preparation included: spiking of internal standards, protein precipitation and
extraction using acetonitrile:methanol (1:1) with 0.1% formic acid, evaporation under nitrogen
stream and reconstitution in LC mobile phase. Compounds were analyzed using reversed-phase
chromatography on ExionAC LC coupled with ZenoTOF 7600 (SCIEX) operating in positive
electrospray ionization scheduled MRMhr mode acquiring full MS/MS spectra for each compound.
Developed processing method use multi-level confirmation and combined scoring based on HR data
where result is affected by 5 criteria that have different decision weights: MS/MS library
confirmation (50%), precursor ion mass defect (20%), quantifier ion mass defect (20%), precursor ion
isotope pattern (5%) and retention time (5%). Each criterium contributes in the combined score
calculation and has its own range of 3-level acceptance in ppm, % or seconds, respectively. The cut-
off point of combined score is estimated at 70% after series of analysis and allows flawless reporting
of compounds from DRUID list. Data were processed in SCIEX OS software.

3. Results

The method was validated separately for venous blood and capillary blood collected on VAMS and
fulfilled the following criteria for each analyte: linearity (R > 0.995), working range (LLOQ — 50 ng/ml),
reproducibility (%CV < 15%), accuracy (80 - 120%) and recovery (80 - 120%). For majority of analytes
included in the method LLOQ was in the range 0.01- 0.05 ng/ml (ex. Diazepam, Codeine, Morphine,
MDA) for venous blood and 0.05-0.1 ng/ml for VAMS sampler. For analytes such as Tramadol,
Fentanyl, Methadone and Cocaine the LLOQ ranged between 0.001- 0.005 ng/ml for venous blood
and 0.01-0.05 for VAMS. The method was successfully applied to routine analysis of blood samples.
4. Discussions and Conclusions

Quantitative LC-MS/MS method was validated according to the international recommendations. The
greatest advantage of presented method is its high specificity and extremely low Limits of
Quantitation. Most of described in literature LC-MS/MS methods used for psychoactive compounds
quantification are based on MRM scanning mode with triple quadrupole instruments. Such approach
does not allow to obtain sufficiently high specificity because of difficult data interpretation at low
concentrations of analytes in real-life samples where MRM ratio and matrix interferences leads to
data misinterpretation. Developed method allows sensitive, specific and false positive resistant HR-
MS/MS quantitation of 27 psychoactive compounds in venous and capillary blood.
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Introduction

Tacrolimus and cyclosporine are immunosuppressant drugs, commonly measured in blood for
therapeutic drug monitoring (TDM). Volumetric absorptive microsampling (VAMS®) is an alternative
to venous blood sampling. Application of self-collected VAMS for TDM are patient friendly but the
manual sample preparation procedure is time-consuming in the lab. There are publications regarding
the combination of VAMS® and TDM of immunosuppressants, but few where the sample preparation
is performed on an automated liquid handler system.

Materials and Methods

The VAMS device used was the Mitra® 10 pL (Trajan Scientific and Medical, Melbourne, Australia).
Patient samples were excess material from routine analysis of tacrolimus and cyclosporine (EDTA
whole blood). For automated sample preparation, a Starlet liquid handler from Hamilton (Bonaduz,
Switzerland) was used. The protocol applied for both manual and automated sample preparation was
based on the method by Vethe et al., with the following adaptions: increased water volume from 100
pL to 125 ulL for both setups and an extra shaking pre-step (5 minutes at 500 rpm) in the manual
procedure. The samples were quantified using LC-MS/MS.

Results

The preliminary precision results (CV) for tacrolimus and cyclosporine using Mitra® (5 different
concentrations levels; tacrolimus 0.7-26.4 pg/L, cyclosporine 10-646 ug/L) prepared manually or
automated was 4.1-9.2% and 3.3-12.2% for tacrolimus, respectively, and 3.1-8.0% and 2.8-8.5% for
cyclosporine, respectively.

The percent of samples within a £20% deviation (P20) in measured concentration of tacrolimus and
cyclosporine for Mitra® prepared automated versus manually was 100% for tacrolimus (n=30) and
96.7% for cyclosporine (n=30). P20 was also assessed for Mitra® samples compared to liquid EDTA
whole blood, prepared manually or automated. For tacrolimus P20 was 96.7% (n=30) for both
manually and automated preparation. For cyclosporine, P20 was 90.0 % and 96.7% (n=30) for
manually and automated, respectively.

For method comparison Passing-Bablok regression analysis was also performed. The equations for
tacrolimus were: y=-0.129+1.01x (automated Mitra vs manual Mitra), y=-0.00124+0.987x (automated
Mitra vs liquid sample) and y=1.33e-15+1.00x (manual Mitra vs liquid sample). The equations for
cyclosporine were: y=3.19 + 0.948x (automated Mitra vs manual Mitra), y=3.09+0.988x (automated
Mitra vs liquid sample) and y=1.78+1.03x (manual Mitra vs liquid sample).

Discussions and Conclusions

Finger-prick sampling using VAMS is implemented for home-based self-collection of blood samples
after transplantation. In the present study, we showed good agreement between tacrolimus and
cyclosporine concentrations obtained by automated and manual preparation of Mitra® samples.
There was also a good agreement with analyses performed in ordinary liquid blood. In the laboratory,
automation of the Mitra® sample preparation will save manual labor and the risk of error will be
minimized. The automated protocol is feasible for implementation.
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Background: The pharmacokinetics of voriconazole (VRCZ) shows large intra-individual and inter-
individual variability and is affected by various factors. Recently, inflammation has been focused on
as a significant factor affecting the variability. This study aimed to compare the influence of C-
reactive protein (CRP) and other clinical laboratory parameters on intra-individual variability in
trough VRCZ concentration and examine the impact of inflammation in patients with hematological
malignancies. Methods: We conducted a retrospective, single-center, observational cohort study.
Medical records were reviewed to identify patients with hematological malignancy who received oral
VRCZ for prophylaxis against deep mycosis and underwent multiple therapeutic drug monitoring
between April 2010 and March 2020 at the Department of Hematology in Oita University Hospital.
Quantitative changes in pharmacological and clinical laboratory parameters (A) were calculated as
the difference between the current and preceding measurements. The study was initiated after
approval by the Ethics Committee of Oita University Faculty of Medicine (Review reference number:
1990). Results: Using the measurements of 202 trough samples obtained from 42 patients who
satisfied the selection criteria, we analyzed the correlation of VRCZ concentration/maintenance dose
per weight (C/D) with each laboratory data. VRCZ C/D was found to correlate positively with CRP
level (n =202, rs =0.314, p < 0.001). Furthermore, AC/D correlated positively with ACRP level (n =
160, rs = 0.442, p < 0.001), and ACRP showed the highest correlation coefficient among the
laboratory parameters. Univariate and multivariate analyses identified ACRP (p < 0.001) and
Agamma-glutamyl transpeptidase (yGTP) (p = 0.019) as independent factors associated with AC/D.
Partial R were 0.315 for ACRP and 0.024 for AyGTP, suggesting markedly greater contribution of
ACRP to AC/D. Conclusions: Changes in CRP and yGTP were identified to be independently associated
with a change in C/D of VRCZ, and the contribution of ACRP was much greater than that of yGTP.
Hematological malignancy patients have many factors that cause fluctuation in CRP levels, such as
breakthrough febrile neutropenia, successful antibacterial treatment, and blood cell recovery. Since
clinical laboratory parameters other than CRP had little influence on trough plasma VRCZ
concentration, therapeutic drug monitoring and dose adjustment considering fluctuation in CRP level
would be important for proper use of VRCZ in patients with hematological malignancies.
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Introduction: Duloxetine is a serotonin and norepinephrine reuptake inhibitor metabolized by
CYP1A2 and CYP2D6. The existing data is scarce on the clinical impact of CYP2D6 genotype on
duloxetine exposure. To elucidate this issue, the aim of the present study was to investigate the
impact of CYP2D6 genotype on duloxetine serum concentration while adjusting for patient age and
Sex.

Material and methods: Patients were retrospectively included from a therapeutic drug monitoring
database if they had measured duloxetine serum concentration and analyzed CYP2D6 genotype
between 2010-2022. The impact of CYP2D6 genotype, age and sex on duloxetine concentration to
dose (C/D) ratio was investigated by multiple linear regression analysis.

Results: In total, 315 patients were included in the study; 23 CYP2D6 poor metabolizers (PMs), 141
intermediate metabolizers (IMs), 145 normal metabolizers (NMs), and 6 ultrarapid metabolizers
(UMs). Multiple linear regression analysis showed that CYP2D6 PMs had 92% higher duloxetine C/D-
ratio compared with NMs (P = 0.02). CYP2D6 IMs or UMs did not have different C/D-ratio from NMs
(P >0.07). Age 265 years was associated with a 63% increase in C/D-ratio (P = 0.004), and women had
53% higher C/D-ratio compared with men (P = 0.02).

Conclusion: The present study shows that patients who are CYP2D6 PMs have almost 2-fold higher
duloxetine exposure compared with NMs, and may benefit from a reduced starting dose to prevent
concentration-dependent side effects. High age and female sex were also associated with increased
duloxetine exposure.
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Purpose: Sulthiame is an old antiseizure medication (ASM), which is increasingly used to treat
epilepsy in children and adults. The purpose was to investigate pharmacokinetic variability of
sulthiame in children and adults with epilepsy, in relation to age, co-medication, dose, serum
concentrations and measurements of biochemical markers of toxicity in a clinical setting, and to
study how other ASMs may affect the metabolism of sulthiame.<

Method: Retrospective quantitative data from the therapeutic drug monitoring (TDM) database at
the section for Clinical Pharmacology, the National Center for Epilepsy, Norway, was used. Data was
collected from patients with epilepsy of all ages who were treated with sulthiame, 2015 — 2021.
Variations in concentration/dose (C/D) and concentration/(dose/bodyweight) (C/(D/kg)) ratios were
used as expressions of pharmacokinetic variability. In patients with at least five measurements, the
coefficient of variation (CV) for C/D ratios for intrapatient variability was calculated.

Results: TDM data from 326 patients (127 female/199 male) were included, mean age 11.4 (range 2-
44) years. Weight was stated in 86% of the patients (range 14-109 kg). The interindividual
pharmacokinetic variability was notable, as illustrated by a 13-fold (0.013 — 0.173 umol/L/mg) and
16-fold (0.52 — 8.40 (umol/L)/(mg/kg) variability in C/D ratios and C/(D/kg) ratios, respectively. The
intraindividual variability was up to 8-fold, and intrapatient CVs ranged from 10 to 78%. Simple linear
regression demonstrated a statistically significant positive linear correlation (r2 = 0.25) between age
and C/(D/kg) ratio (P<0.001). The sulthiame C/(D/kg) ratio was 3 times higher in adults (>18 years) as
compared to the youngest children (<6 years) (P<0.001)), reflecting a higher clearance. Patients using
CYP-inducing ASMs (n=7; carbamazepine, phenytoin, phenobarbital, primidone), had a 30% lower
sulthiame C/(D/kg) ratio as compared to patients using ASMs neutral to interactions, but the
difference was not statistically significant. No statistically significant differences in sulthiame C/(D/kg)
ratio were demonstrated for various ASM comedication groups, possibly due to the small number of
patients in each comedication group. However, clobazam used in combination with sulthiame (n=28)
resulted in a 3.5 times higher N-desmethylclobazam C/(D/kg) ratio than clobazam used with neutral
comedication (n=45) (P < 0.001), indicating CYP2C19 inhibition by sulthiame. Patients with pH values
below the reference range (n=15) had a 33% higher mean sulthiame serum concentration as
compared to patients with blood gas values (pH, pCO2, base excess and HCO3) within the reference
ranges (n=22), suggesting pH as a possible marker for sulhiame toxicity.

Conclusion: The study revealed extensive intra- and inter-individual pharmacokinetic variability of
sulthiame, where age is a contributing factor. Based on the results, sulthiame is a potent inhibitor of
the enzyme CYP2C19. Use of TDM and biochemical markers may contribute to individualized and safe
treatment with sulthiame.
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Background

Risperidone is frequently prescribed to children and adolescents with autism spectrum disorder
(ASD) and comorbid irritability and aggression. While often effective, risperidone use is also
associated with serious side effects, most notably weight gain. In the SPACe study, we showed that
sum trough concentrations of risperidone and its metabolite 9-hydroxyrisperidone are positively
correlated to weight gain and effectiveness. In this study, we aimed to determine a target range for
risperidone sum trough concentrations that balances weight gain with effectiveness. In addition, we
simulated the effect of therapeutic drug monitoring (TDM) to optimise treatment.

Methods

In a retrospective cohort (n=24 patients) from the SPACe study, the therapeutic range for risperidone
leading to the smallest increase in body mass index z-scores (BMIz) while still retaining effectiveness
as measured by the irritability subscale of the Aberrant Behavior Checklist (ABC-I) was determined.
Subsequently, the effect of TDM was simulated using a population PK model implemented in online
software platform InsightRX. Dosing advice targeting the middle of the therapeutic range was based
on blood concentration levels and administered dose at 12 weeks after start of treatment, after
which resulting concentrations at 24 weeks were simulated and compared to observed
concentrations.

Results

We found that a risperidone sum trough target range of 3.5-7 pg/L would minimise increase in BMlz
and optimise effectiveness. Dosing advice using TDM and a population PK model would lead to a
significantly larger proportion of patients achieving a concentration within the therapeutic range 24
weeks after start of treatment (62.5% vs 16.7%, p=.003). Furthermore, significantly fewer patients
would have a concentration above the therapeutic range (29.2% vs 62.5%, p=0.43).

Conclusion

In this simulation study, TDM of risperidone significantly increased the amount of children and
adolescents with ASD who reach a concentration within a set therapeutic range. TDM could be a
useful tool in optimising risperidone treatment in this population.
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Introduction

Infectious diseases are a major cause of childhood morbidity and mortality. Therefore, antibiotics are
among the most commonly prescribed drugs for (pre-)term neonates. Beta-lactam antibiotics
specifically are effective against bacterial infections through inhibiting cell wall synthesis. However,
bacteria can develop resistance for beta-lactam antibiotics by producing beta-lactamase, an enzyme
that inactivates the bacteriostatic effects and causes antibiotic degradation. To counter this effect,
clavulanic acid, a beta-lactamase inhibitor, is often co-administered with amoxicillin or ticarcillin.
Current dosing strategies focus mainly on the beta-lactam antibiotic component, with little attention
paid to the clavulanic acid specific dosing regimens as no pharmacodynamic target for clavulanic acid
is available yet. Currently, there is a lack of population-based studies to elucidate the
pharmacokinetic properties of clavulanic acid in (pre-)term neonates.

Objectives

To describe clavulanic acid disposition following oral and intravenous administration in (pre-) term
neonates. Additionally, the influence of covariates on clavulanic acid disposition and pharmacokinetic
parameters will be assessed.

Methods

In this pooled population pharmacokinetic study two datasets from Rotterdam, the Netherlands
(amoxicillin/clavulanic acid 4:1) and Durham, United States (ticarcillin/clavulanic acid 30:1) were
combined. The complete cohort consisted of 60 (15 intravenous, 45 oral) (pre-)term neonates with a
median (range) gestational age of 39.4 weeks (23 —41.7), postnatal age of 40 days (6 — 44), and
bodyweight of 3.4 kilograms (0.6 — 4.5). In total, 158 clavulanic acid blood concentrations (76
intravenous and 82 oral) were available for analysis. Postnatal age, gestational age, sex, and weight
were tested in the model as covariates to explain the observed variability in pharmacokinetic
parameters between patients. Data analysis was performed using nonlinear mixed-effects modeling
with NONMEM v7.5 (ICON Development Solutions, Ellicott City, MD, USA). Simulations were
performed using Markov Chain Monte Carlo methods.

Results

A one-compartment model with an additive residual error best described clavulanic acid
pharmacokinetics. For a typical patient, the population estimates were 0.2 L/h/kg for clearance, 0.3 L
for the volume of distribution and 14% for bioavailability. Clavulanic acid is absorbed with an
estimated population absorption coefficient of 0.4 h-1. Inter-individual variability for clearance was
estimated and resulted in an unexplained variability of 65.4% and shrinkage of 15%. Allometric
scaling as well as other morphometric relationships were tested, but were not able to improve model
fit. Incorporation of the covariates on clavulanic acid clearance did not further explain any variability.
The percentage of free time above the minimal inhibitor concentration was simulated as a
theoretical target for clavulanic acid pharmacodynamics.



Conclusion

This study described the first population pharmacokinetic analysis for oral and intravenous clavulanic
acid in (pre-)term neonates. It was demonstrated that clavulanic acid bioavailability is lower in
neonates compared with adults (14% vs. 60%, respectively). In order to further optimize clavulanic
acid dosing regimens, future research should focus on a pharmacodynamic target to ensure
treatment efficacy.
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1. Introduction

Therapeutic Drug Monitoring (TDM) requires a validated assay, but also the use of appropriate
conditions for samples’ shipment and storage. Such conditions depend on the stability of the
molecule to be analyzed. However, few stability data are currently available for anti-infective agents.
The aim of this study was to evaluate the stability of 29 molecules in whole blood and plasma under
different storage conditions.

2. Materials and Methods

The pre-analytical stability of 22 antibiotics (amoxicillin, aztreonam, cefazolin, cefepim, cefotaxime,
cefoxitin, ceftazidime, ceftobiprole, ceftolozane, ceftriaxone, ciprofloxacin, clindamycin, cloxacillin,
daptomycin, levofloxacin, linezolid, meropenem, metronidazole, moxifloxacin, piperacillin,
sulfamethoxazole and trimethoprim), 2 beta-lactam inhibitors and 5 anti-tuberculosis drugs
(ethambutol, isoniazid, rifabutin, rifampicin and pyrazinamide) was assessed in plasma up to 6h at
room temperature (RT), 24h at +4°C, 1 month at -20°C and 6 months at -80°C. Their stability in whole
blood was up to 24h at RT and 72h at +4°C. For each molecule, a control sample was prepared and
processed immediately.

3. Results

For whole blood samples, meropenem concentration decreased by approximately 20% after 24h at
RT and after 72h at +4°C. Cefotaxime and ciprofloxacin decreased by 20-25% after 72h at +4°C. All
other antibiotics were stable under the tested conditions. In contrast, antituberculosis drugs, in
particular isoniazid, were less stable in whole blood (stable for only 6h at RT and 24h at +4°C).

In plasma, all molecules were stable for 6 hours at room temperature and 24 hours at +4°C. Beta-
lactams and isoniazid were stable for 5 days at -20°C but strongly degraded after 1 month. All
molecules were stable for 6 months at -80°C.

4. Conclusion

The pre-analytical stability of a large number of anti-infective molecules is described. The present
results can be used to determine appropriate shipment and storage conditions for the investigated
molecules.
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Background: Depression is common globally, with an estimated 3.8% of the population affected. The
condition can impact individuals’ ability to function in work, social and family settings. Many
antidepressant drugs are currently prescribed, encompassing selective serotonin reuptake inhibitors
(SSRIs), serotonin-nonresponsive reuptake inhibitors (SNRIs) and tetracyclic antidepressants (TeCAs).
However pharmacokinetic and drug interactions are known, therefore a reliable quantitative clinical
research method may play a role in researching the effects of their administration.

Waters has developed a clinical research method for the following antidepressants in plasma;
citalopram, desmethylfluoxetine, duloxetine, fluoxetine, fluvoxamine, O-desmethylvenlafaxine,
sertraline and venlafaxine (10-1000 ng/mL); mirtazapine (5-500 ng/mL) and trazadone (30-3000

ng/mL).

Methods and materials: Matrix matched calibrators and QCs were prepared using in-house stocks
and pooled plasma. Samples (50 pL) were treated with internal standard in acetonitrile. A
water/methanol/ammonium acetate gradient was used with a Waters XSelect™ Premier HSS T3
Column on a Waters ACQUITY™ UPLC™ I-Class System followed by detection on a Xevo™ TQD Mass
Spectrometer in a 5-minute run.

Results: No system carryover was observed following analysis of plasma samples containing the
highest concentration calibrators. Analytical sensitivity investigations indicated precise quantification
(£20% CV, <17.6% bias) at concentrations equal to or lower than the lowest concentration calibrator.
Total precision and repeatability were assessed (3 pools, 5 replicates, 5 days; n=25) and determined
to be £10.0% RSD. Linearity experiments determined the method provided first or second order fits
over the ranges analyzed; additionally, each run met acceptance criteria (coefficient of correlation >
0.995, determined concentrations of calibrators £15% of nominal, £20% in the case of the lowest
calibrator). Post-column infusion experiments demonstrated analytes eluted in regions free of major
ion suppression or enhancement. Evaluation of matrix effects at low and high concentrations
indicated compensation by the internal standard. Addition of high concentrations of several
endogenous and exogenous materials did not affect quantification.

Conclusions: This quantitative method for clinical research demonstrates very good precision with
minimal matrix effects and allows for the multiplexing of a panel of antidepressants in plasmain a
short run time.

For Research Use Only. Not for Use in Diagnostic Procedures.
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Introduction: Traditional laboratory analysis of the immunosuppressant drugs cyclosporine,
everolimus, sirolimus and tacrolimus is well-established in clinical research. However there remains a
need for individuals to undergo an invasive, time-consuming and disruptive process under the
supervision of trained staff in order to collect a sufficient volume of whole blood for laboratory
analysis.

A reliable, remote sampling method may find utility in a clinical research setting. Here we describe
the use of Capitainer® B Devices to obtain analytically sensitive, precise and accurate data for
cyclosporine, everolimus, sirolimus and tacrolimus analysis using small sample volumes.

The Waters ACQUITY™ UPLC I-Class FL with Xevo™ TQ Absolute Mass Spectrometer was used to
analyze these samples.

Materials and Methods: An in-house laboratory developed LC-MS/MS method to analyze all four
immunosuppressants in a single run was developed. Waters MassTrak Immunosuppressant
Calibrator and Control Sets (IVD) and whole blood External Quality Assurance samples (LGC, Bury,
UK) were used in conjunction with Capitainer B devices to assess the performance of the method.
Dried blood spots (10uL) were prepared using Capitainer B devices from initial 30 uL whole blood
volumes, and the sample extracted using solvent containing internal standards. A
water/methanol/ammonium fluoride gradient was used with a Waters C18 HSS SB column on a
Waters ACQUITY™ UPLC™ I-Class and Xevo TQ Absolute Mass Spectrometer operating in positive
electrospray ionization mode with run time of 1.5 minutes.

Results: Analytical sensitivity of the lowest calibrator at 1 ng/mL for everolimus, sirolimus and
tacrolimus and 25 ng/mL for cyclosporine was demonstrated with S/N (PtP) > 10 across five analytical
runs. We successfully demonstrated linearity of cyclosporine from 25-1500 ng/mL and everolimus,
sirolimus and tacrolimus from 1-30 ng/mL, with r2>0.99 over five analytical runs. Total precision and
repeatability across the four immunosuppressants (2, 8 and 22 ng/mL for everolimus, tacrolimus and
tacrolimus; 150, 400 and 900 ng/mL for cyclosporine) with five replicates over five analytical runs (n =
25) was <7.6% CV. External quality assurance samples for all drugs met the scheme acceptance
criteria, with mean bias <8.7%.

Conclusions: Using Capitainer B devices and very sample small volumes (30 uL of whole blood
resulting in a 10 uL dried blood spot), an in-house laboratory method was used to meet validation
goals for analytical sensitivity, linearity, precision and accuracy for cyclosporine, everolimus, sirolimus
and tacrolimus. Furthermore, the advantages conferred by volumetric absorptive microsampling,
notably removing the requirement for travel and a venous blood draw and facilitating home
sampling, render this technique applicable to clinical research.

Capitainer are thanked for the provision of Capitainer B devices for this study.

For Research Use Only. Not for Use in Diagnostic Procedures.
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Introduction:

In the forensic toxicology laboratory, a sample will often be analysed using multiple methods to
obtain a comprehensive view of the many drug classes. The analytical methods may include
immunoassay, GC-MS and LC-MS/MS, to identify the drug classes, which typically includes illicit drugs
and common drugs of abuse. Waters has developed a quantitative UPLC-MS/MS method for the
unambiguous forensic toxicology identification of a large panel of these drugs.

Materials and Methods:

This method employs a simple sample extraction procedure using a dilute-and-shoot approach,
coupled with rapid and reproducible chromatography, that achieves baseline separation for all
critical pairs of potentially interfering analytes.

All standards were obtained from Cerilliant (Merck Life Sciences, Gillingham, UK), Toronto Research
Chemicals (North York, ON) and Cambridge Bioscience (Cambridge, UK). Calibration standards and
quality control (QC) materials were prepared by dilution of mixed stock solutions into pooled, blank
urine. An internal standard working solution for all analytes (except clonazepam,
dehydronorketamine, methedrone, noroxymorphone and a-pyrrolidinovalerophenone metabolite 1)
was prepared in 50/50 (v/v) methanol/water at a concentration of 100ng/mL.

25uL of urine sample was transferred into a 96-well plate, internal standard added and mixed.
Samples were diluted with a distilled water/formic acid solution, mixed and injected onto the Waters
ACQUITY™ UPLC™ I-Class and Xevo TQ-S micro System operating in positive electrospray ionization
mode with run time of 5.5 minutes.

Results:
All test analyte retention times were less than 4.6 minutes and either baseline chromatographic
separation or mass selectivity ensured analytes did not interfere.

Three analyte dependent calibration ranges (high-range: 25-2,500ng/mL, mid-range: 10-1,000ng/mL
and low-range: 2-200ng/mL) with corresponding QCs (high-range: 25, 75, 187.5 and 1875ng/mlL,
mid-range: 10, 30, 75 and 750ng/mL and low-range: 2, 6, 15 and 150ng/mL) were analysed with each
batch. All calibration curve correlation coefficients (r2) were >0.99 and at least 75% of calibration
points were within £15% of their nominal value (£20% at the calibrator 1 level) except for N-
desmethylzopiclone, norpropoxyphene and zopiclone. At least 66% of QC samples were within +15%
of their nominal value (£20% at the QC1 level) for all runs.

No significant carryover was observed with the exception of 7-aminoclonazepam and 7-
aminoflunitrazepam. Matrix factor was between 0.85-1.15 for all analytes with the exception of
phentermine and noroxymorphone. Analytical sensitivity was <20% CV for ten replicates of low level
samples at or below the calibrator 1 concentration for all analytes except lorazepam, 6-
acetylmorphine, a-hydroxyalprazolam, a-hydroxytriazolam, naloxone, naltrexone and pregabalin.
Total precision and repeatability for each analyte was evaluated using 5 replicates of each QC over 5
occasions (n=25). For the majority of analytes, a precision acceptance criteria of <15.0% CV was
achieved.



Discussion and Conclusions:
A fast dilute and shoot sample extraction has been successfully applied to the analysis of pain

management drugs and drugs of abuse for forensic toxicology, using UPLC-MS/MS. Results were
shown to be precise, with consistent matrix effects and minimal carryover for the majority of

analytes within this large panel.

For Research Use Only. Not for Use in Diagnostic Procedures.
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Introduction

Tramadol is a common painkiller used for the management of mild to moderately severe acute pain.
It is a central analgesic that acts as a p-opiate agonist but also as a serotonin and norepinephrine
reuptake inhibitor. Tramadol is metabolized to O-desmethyltramadol (M1) mainly by the cytochrome
P450 (CYP) 2D6 enzyme and to other metabolites by CYP3A4 and CYP2B6. In France, tramadol is the
most dispensed opioid substance. However, using such a substance raises safety concerns, especially
among children. In 2017, the U.S. Food and Drug Administration issued warning that recommends
against use of codeine and tramadol in children younger than 12 years. In this context, the authors
report the case of a tramadol overdose in a child.

Material and Methods

A 5-year-old male with a medical history of homozygous sickle cell disease has been hospitalized in
pediatric intensive care unit for seizures and consciousness alteration. Toxicological investigations
including blood alcohol concentration determination and general screening for the identification and
quantification of prescription drugs, drugs of abuse, and toxicants were performed using several
previously described validated methods. CYP2D6 genotype was determined using a Next Generation
Sequencing plateform (MISeq, lllumina).

Results

Toxicological analysis highlighted the presence of tramadol and M1, respectively quantified in blood
at 5.48 pg/mL and 1.32 pg/mL at admission, 0.77 pg/mL and 0.35 pg/mL 12 hours later, and 0.32
pug/mL and 0.18 pg/mL 20 hours later. The patient was predicted as CYP2D6 normal metabolizer
(*35/%29).

Discussion and conclusion

Tramadol intoxication is rare in the pediatric population and only few cases have been reported in
the literature. However, such cases are absolute emergencies that require hospitalization. Tanné et
al. reported 7 pediatric cases of tramadol poisoning with ages ranging from 1 month to 15 years and
6 months. Regarding symptoms, in almost every case, respiratory failure and seizures were reported
alongside with consciousness alterations. Except one case, intubation was always necessary.
Naloxone was administered in 3 cases. Pediatric intensive care unit stay ranged from 1 to 4 days and
tramadol blood level from 0.78 pug/mL to 5.51 pg/mL. Co-intoxication was also highlighted in 2 cases
(paracetamol, zolpidem). The case reported here appear in agreement with these data. One of the
most important difficulties with the use of tramadol in children relates to its pharmacokinetic (PK)
properties. Indeed, tramadol PK is characterized by a great variability related to: i) volume of
distribution (Vd) age variation; ii) CYP2D6 genetic polymorphisms. Such an issue is particularly
relevant in intoxication cases. In the case reported here the plasma elimination half-life was
estimated at 6.3 h, which appears significantly more than those reported in 2-8 year-old children
(about 3 h). Further, here, this discrepancy does not seem related to genetic polymorphisms but
more to the Vd. Indeed, the patient was predicted as CYP2D6 normal metabolizer (*35/*29). These
results highlight the risk associated with the use of tramadol in children and the importance of
considering PK variability among this population.
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1.Introduction

Despite an important drug-drug interaction, it has been observed that clindamycin-rifampicin
combination achieves effective plasma clindamycin concentrations, provided clindamycin is
administered by continuous infusion. However, the precise clindamycin dosage remains unknown.
The aim of the present study was to determine the daily clindamycin dosage to be administered by
continuous infusion during combination therapy with rifampicin in order to achieve appropriate
clindamycin plasma concentrations.

2. Material and methods

Data were prospectively obtained from 124 patients with BJlIs who received clindamycin by
continuous infusion, with 2 clindamycin concentrations measured for each patient. Twenty patients
received clindamycin without rifampicin, 19 received clindamycin concomitantly with rifampicin and
the remaining 85 received clindamycin successively without and with rifampicin. For these latter
patients, clindamycin concentration was determined before and at least 10 days after rifampicin
initiation. A population PK model was developed using NONMEM 7.5. Monte-Carlo simulations were
run to determine the dosing regimens achieving clindamycin concentrations of at least 3 mg/L and
within the 3-10mg/L target range.

3. Results

A linear one-compartment model with first-order elimination appropriately described the data.
Clindamycin distribution volume was not estimated. Mean clindamycin clearance without and with
rifampicin was equal to 10.9 and 33.6 L/h, respectively, with an interindividual variability (% CV) of
12.8%. The lowest daily clindamycin dosage achieving plasma concentrations of at least 3 mg/L in
more than 90 % of the patients was 4200mg.

4. Discussion and Conclusion

Our results support the use of a daily clindamycin dosage of 4200mg/24h administered by
continuous IV infusion, in case of rifampicin combination therapy. These high dose regimen needs
individual TDM-guided dose adaptation.
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Background: A liquid chromatography-mass spectrometry assay to determine plasma rivaroxaban
concentrations has been available for routine clinical use at our tertiary institutions since 2017. The
aim of the study was to describe (1) the use of the assay during July 2021 to March 2023; (2) the
indications for testing; and (3) subsequent rivaroxaban prescribing decisions.

Methods: Patients for whom rivaroxaban concentrations were measured were identified using the
laboratory database, and clinical data were extracted from the associated electronic health records.

Results: During the 22 months, there were 187 unique patients (female 54%) with median (range)
age 75 (24-96) years that had 235 samples. The majority were anticoagulated for atrial fibrillation
and treatment of venous thromboembolism, comprising 51% and 44%, respectively. The use of the
rivaroxaban assay increased over time, with a mean (95% confidence interval) increase of +0.4 (0.1—
0.7) samples per month. The median (range) rivaroxaban concentration was 78 (6-810) microg/L. The
main reasons for testing were bleeding/thromboembolic event with rivaroxaban (22%), post-
rivaroxaban initiation (22%), repeat sample post-rivaroxaban dose adjustment (11%), uncertainty
about impact on renal function and drug-drug interactions (9%), concerning coagulation test result
(7%). After the assay result, rivaroxaban dosing was decreased in 7% (17/235), increased in 3%
(8/235), discontinued in 6% (15/235), continued in 79% (183/235) and unknown in 5% (12/235).

Conclusions: The clinical use of the rivaroxaban assay has increased, with 17% of results associated
with a subsequent change in rivaroxaban prescribing.
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Introduction:

Clozapine is atypical antipsychotic effective in treatment-resistant schizophrenia. The success or
failure of clozapine therapy is affected by variates that impact clozapine pharmacokinetics (PK). The
main variates explaining the inter-individual variabilities are cytochromes P450 (CYP). Among them,
CYP 1A2 and 3A4 play a major role in clozapine metabolism whereas other CYP such as 2D6, 2C19,
3A5 had minor but not well explained role in clozapine metabolism. The main active metabolite is
nor-clozapine. In this context, fluvoxamine, a CYP 1A2 inhibitor, may be used as a PK tool to
modulate clozapine dose in order to decrease side-effects while maintaining efficacy. Here we
present a case of clozapine dose individualization based on the use of fluvoxamine. The application of
PK modelling and pharmacogenetics analysis (PGx) helped understanding the mechanisms implicated
in clozapine disposition.

Materials and methods:

A 54 year-old woman, non-smoker, has been hospitalized with diagnosis of schizophrenia. The
patient was unsuccessfully treated with two antipsychotics (risperidone, aripiprazole) Combination of
clozapine-fluvoxamine appeared as the treatment of choice. For drug monitoring purpose, clozapine
and its active metabolite, nor-clozapine, were quantified using LC/UV validated method. PK
modelling by non-linear regression was realized by Monolix suites software (Lixoft). CYP 1A2, 2C19,
3A5, 3A4, 2D6 genotypes were determined by Next Generation Sequencing (MlISeq, lllumina).
Results:

Following repeated doses of clozapine (50 mg BID) combined to fluvoxamine (50 mg QD) resulted in
clozapine steady-state plasma concentration at 950 ng/mL (nor-clozapine 210 ng/mL). Considering
the therapeutic range recommended by Hiemke et al. (Pharmacopsychiatry, 2018), administration
was discontinued and clozapine plasma concentrations decreased slowly with a very high elimination
half-life (~ 90 hr). When clozapine concentration attained 430 ng/mL (nor-clozapine 200 ng/mL),
clozapine combined with fluvoxamine was administrated at the dose of 50 mg QD. Metabolic ratios
(clozapine/nor-clozapine) ranged from ~4-5 (50 mg BID) to ~2-3 (50 mg QD). Repeated
concentrations data were analysed by nonlinear regression. A one compartment with Michaelis-
Menten elimination process was the best model to fit the data. PGx was realized in order to
understand these PK and metabolism observations. The patient was predicted as a 2C9 intermediate
metabolizer (*1/*2 genotype), 2D6 poor metabolizer (¥*4/*5 genotype) and 3A5 non-expressor
(*3/*3). These results suggest the implication of other CYP isoforms than 1A2 and 3A4 in the
metabolism of clozapine for this patient. Inhibition of 1A2 activity added to decreased activity of 2C9
and 2D6 with absence of 3A5 expression resulted in a non-linearity in the clozapine metabolism at
low doses.

Conclusion:

These results confirmed the complexity of clozapine metabolism and disposition pathways. In
addition, they highlight the importance of clozapine treatment individualization with respect to
metabolic ratio and PGx. This example illustrates the benefits of applying a joint PK/PGx approach.
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Background: Itraconazole (ITCZ), a triazole antifungal agent, is metabolized to many metabolites, and
hydroxyitraconazole (OH-ITCZ) is the major metabolite with antifungal activity comparable to ITCZ.
Some retrospective reports have suggested that ITCZ exposure is related to efficacy and toxicity. On
the other hand, a multicenter prospective study showed no relationship of plasma trough
concentrations of ITCZ and/or OH-ITCZ with efficacy and toxicity. Protein-free (unbound) drug
concentration has been reported to be a better biomarker for pharmacodynamics compared with
total drug concentration. However, free fractions of ITCZ and OH-ITCZ in vivo are little known. In this
study, we developed and validated an assay for quantification of total and free ITCZ and OH-ITCZ
concentrations using ultra-high-performance liquid chromatography coupled to tandem mass
spectrometry (UHPLC-MS/MS) with equilibrium dialysis and compared in vivo free concentrations
and free fractions between these compounds.

Methods: For measurement of free ITCZ and OH-ITCZ concentrations, plasma samples were subject
to equilibrium dialysis, and the dialyzed samples were pretreated using a 96-well MCX pElution plate
and analyzed by UHPLC-MS/MS. Adult patients who received oral or injective ITCZ between July 2016
and November 2022 at Oita University Hospital were recruited. The protocol for this study was
approved by the Oita University Faculty of Medicine Ethics Committee (Review reference number:
2220) prior to study initiation.

Results: The assay fulfilled the requirements of the US Food and Drug Administration guideline for
assay validation, with lower limit of quantification (LLOQ) of 10 ng/mlL for total ITCZ and OH-ITCZ, and
0.025 and 0.25 ng/mL for free ITCZ and OH-ITCZ, respectively. Recovery rates of total ITCZ and OH-
ITCZ from whole plasma ranged from 53.3% to 64.0%, while recovery rates of free ITCZ and OH-ITCZ
from filtrated plasma ranged from 80.5% to 98.0%. Matrix effect varied between 79.1% and 109.4%
for total ITCZ and OH-ITCZ, and between 91.3% and 119.2% for free ITCZ and OH-ITCZ. The assay was
successfully applied to therapeutic drug monitoring of itraconazole in 11 patients (18 cases). Average
free concentrations and free fractions in plasma were 0.188 + 0.123 ng/mL and 0.024 + 0.016% for
ITCZ and 1.449 + 1.017 ng/mL and 0.251 + 0.109% for OH-ITCZ, respectively, indicating 7.7 and 10.5
fold higher for OH-ITCZ than for ITCZ.

Conclusions: Equilibrium dialysis minimizes non-specific adsorption of the analyte to the apparatus,
and this characteristic is an advantage for the measurement of free ITCZ and OH-ITCZ compared with
the previous ultrafiltration method. Using the developed quantitative method, we revealed that OH-
ITCZ indicates a significantly higher free concentration in vivo than ITCZ. Taking OH-ITCZ having
similar in vitro antifungal activity with ITCZ into consideration, OH-ITCZ could contribute more to the
antifungal impact in vivo than ITCZ.
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Introduction: The dried blood spot (DBS) method is beneficial for pharmacokinetic investigations and
precision dosing, which require accurate timing and multiple samplings. The advantages of the DBS
method in pharmacokinetic studies include its straightforward sampling process and less invasive
procedure as well as the analyte stability during sample storage. The DBS method has been used not
only for measuring the blood concentration of drugs but also for genotyping. Determining the
genotypes of metabolic enzymes and transporters and the blood levels from a single DBS would be
useful for pharmacogenomic research and precision dosing. In this presentation, we describe the
simultaneous detection of blood levels of CDK4/6 inhibitors (abemaciclib and palbociclib) and P-gp
genetic polymorphisms (ABCB1, rs1045642) using a single DBS.

Materials and Methods: For DBS samples, 10 uL whole blood spiked with abemaciclib and palbociclib
were pipetted onto filter paper (No. 2, 125 g/m2, Advantec, Tokyo, Japan) and dried for 2 h. Then, a 3
mm diameter DBS was cut out, added to 500 pL methanol containing abemaciclib-D8 and palbociclib-
D8 as internal standards, and shaken for 30 min at room temperature in a 1.5 mL microtube. The
supernatant (10 pL) was subsequently analyzed using LC-MS/MS (QTRAP 4500, AB Sciex,
Framingham, MA, USA). Simultaneously, to perform genotyping for the P-gp genetic polymorphism
(ABCB1, rs1045642) using a single DBS, DNA was extracted from the outside of the 3 mm punched
out DBS using DBS extracta (Quantabio, Beverly, MA, USA). After adding 10 pg of the extracted DNA,
real-time PCR was carried out using a TagMan MGB Probe (Applied Biosystems, Assay ID:

C__ 7586657_20). The results of genotyping using ten individual DBSs were compared with the
results obtained using paired whole blood DNA extracted using the conventional column method
(QlAamp DNA Blood Mini Kit, Qiagen).

Results: The calibration linear ranges of abemaciclib and palbociclib were 10—1,000 ng/mL,
encompassing the therapeutic concentrations, and the accuracy, inter-assay precision, and intra-
assay precision were within 15% of the quality control concentrations of 10, 20, 80, and 800 ng/mL.
No matrix effects were observed in the ten individual DBS samples. The results of the genotyping of
ABCB1, rs1045642 using leftover DBS were identical to those obtained using whole blood: four were
wild type, two were mutant, and four were heterozygous.

Discussions and Conclusions: A method was successfully developed for simultaneous detection of
CDK4/6 inhibitor blood levels and P-gp genetic polymorphisms from a single dried blood spot.
Treatment with abemaciclib and palbociclib is frequently discontinued or terminated owing to
adverse effects, such as severe neutropenia and diarrhea. If the relationship among these side
effects, drug concentration, and genetic polymorphisms can be clarified using this method, it would
be possible to propose a dosage plan suitable for individual patients.
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Introduction

Neutralising anti-drug antibodies (ADAb) are a problem in treatment with TNF-inhibitors (TNFi).
Prospective data are needed to better understand how ADAb formation impacts safety and
treatment outcomes of TNFi. Proactive therapeutic drug monitoring (TDM) allows for timely
detection of ADAb and this strategy may have a role in reducing the negative clinical consequences of
ADADb. The aim of the study was to explore the temporal relation between anti-infliximab antibody
formation and treatment outcomes and adverse events, and to assess the impact of TDM as a
strategy to reduce these consequences.

Materials and methods

Patients with immune mediated inflammatory diseases on infliximab therapy (n=615; 181
spondyloarthritis, 120 rheumatoid arthritis, 72 psoriatic arthritis, 114 ulcerative colitis, 83 Crohns
disease and 45 psoriasis) were included in the Norwegian Drug Monitoring (NOR-DRUM) trials (1, 2)
and randomised to TDM or standard infliximab therapy. Patients were followed for 30 and 52 weeks
in the NOR-DRUM A (induction therapy) and NOR-DRUM B (maintenance therapy) trials, respectively.
Neutralising ADAb were assessed with a drug sensitive automated fluorescence assay at each
infusion. In this sub-study, we assessed the risk of; failure to achieve remission at week 30, disease
worsening during 52 weeks of maintenance therapy, adverse events and treatment discontinuation
in patients developing ADAb compared to patients without ADAb using logistic- or cox regression and
Kaplan-Meier survival analyses, stratified by TDM or standard therapy. Regression analyses were
adjusted for potential confounders (age, sex, diagnosis and use of immunosuppressive
comedication). Remission and disease worsening were defined by disease specific composite scores
(1, 2).

Results:

ADAb were detected in 147/615 (24 %) patients. Patients with ADAb had higher risk of not achieving
remission 30 weeks after initiating infliximab therapy (odds ratio (OR) 2.4, 95 % confidence interval
(Cl) 1.3-4.2, P<0.01) and of having a disease worsening during 52 weeks of infliximab maintenance
therapy (hazard ratio (HR) 2.1, Cl 1.4-3.3, P<0.001). ADAb formation was not significantly associated
with adverse events in general, but the risk of infusion reactions was highly increased in patients with
ADAb (HR 29, Cl 11-78, P<0.001). The risk of infliximab treatment discontinuation was increased in
ADAD positive patients (HR 6.5, Cl 4.7-8.9, P<0.001). Patients developing ADAb in the TDM group had
lower risk of disease worsening (HR 0.4, Cl 0.3-0.6, P<0.001) or an infusion reaction (HR 0.3, Cl 0.1-
0.7, P<0.01) than patients with ADAb in the standard infliximab therapy group. Patients with ADAb
discontinued infliximab treatment more often in the TDM group than in the control group (HR 1.4, CI
1.0-1.8, P=0.03).



Discussions and conclusions:

Formation of ADAb led to poorer clinical outcomes both during induction and maintenance therapy
with infliximab and increased the risk of infusion reactions. Early detection of ADAb by proactive
TDM reduced the negative consequences of ADAb, both on infliximab effectiveness and safety,
highlighting the role of proactive TDM in optimising TNFi therapy.

References:
1. Syversen SW et al. Jama. 2021;326(23)
2. Syversen SW et al. Jama. 2021;325(17)
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1. Introduction

Pesticides were proved to cause multiple adverse health effects ranging from dermal to
neurotoxicity, endocrine disruptors, cancers, etc...hence the need to develop an appropriate
approach for biomonitoring in human matrices. Hair, a non-invasive sample, allows the detection of
analytes in a broader time-window than other biological matrices (blood, urine) and is ideally suited
for exposure measurement. The aim of this work was to develop and validate an analytical method
for the quantification in hair of 70 pesticides and metabolites belonging to different chemical families
(neonicotinoids, azoles, organophosphates, carbamates, organochlorines) by liquid chromatography -
mass spectrometry (UHPLC-MS/MS).

2. Materials and Methods

Several washing procedures were evaluated for their ability to remove artificially deposited
pesticides (different chemical classes) from hair surface : five organic procedures: acetone,
dichloromethane, ethylacetate, methanol, acetonitrile; and three aqueous: water, acidified water,
sodium dodecylsulfate (SDS). After decontamination, hair was dried and cut into 1-3 mm segments.
Extraction process was done with QUEChERS in methanol. After evaporation of supernatant under
nitrogen stream, dried sample was suspended in 100 pL of mobile phase. Analytical separation is
performed in 15 min with a mobile phase gradient (Phase A: acidified buffered water; Phase B:
acidified buffered methanol) on C18 Luna Omega Polar column (100mm x 2,1mm; 1,6 um;
Phenomenex). Samples were analyzed on a UHPLC-SM/SM (Qtrap6500; Sciex) in Multiple Reaction
Monitoring (MRM) mode with an electrospray ionization interface (positive and negative). This
method was then validated in accordance to European Medicines Agency recommendations. Four
control levels (QCs) distributed over calibration range were prepared by spiking the hair with a
pesticide stock solution. The parameters evaluated were: limit of detection (LOD), limit of
quantification (LOQ), intra- and inter-day precision/accuracy (n=6), carry-over and matrix effects
(ME) with the quantitative approach (n=6).

3. Results

The most effective washing solvent was water and SDS. After a washing procedure with successively
water, SDS and water (10 min bath under with agitation), the 70 externally deposited pesticides were
removed. The final procedure did not affect the chemicals biologically incorporated, as hair strands
naturally containing pesticides were used. All compounds were quantified with a linear or quadratic
regression between 2 and 100 pg/mg of hair (r> > 0.997). Overall precision and accuracy did not
exceed 20% at LOQ and 15% for the others QC levels. ME studied at two concentration levels (low
and high) presented CVs between 11 and 34 %. MEs due to ion enhancement was corrected by the
addition of labeled internal standards. With a needle rinse before and after sample injection, no
carry-over was observed.

4. Discussions and Conclusions

The QUEChERS method allows the extraction of a wide range of pesticides and metabolites from
different chemical classes in hair with optimal sensitivity, precision and inaccuracy. The current panel
can easily be extended with other compounds as the sample preparation and chromatography have
been adapted for the quantification of different pesticide families. This easy to implement protocol
will contribute to the knowledge of health risks related to the use of pesticides.
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Hypoxic-ischemic encephalopathy (HIE) due to perinatal asphyxia is a serious clinical condition with
considerable morbidity and mortality rates in term neonates. Controlled therapeutic hypothermia
(TH) is currently the standard of care for neonates suffering from moderate to severe HIE. Antibiotics
are frequently prescribed in asphyxiated neonates directly after birth and during controlled TH as
perinatal infections cannot be reliably ruled out as a possible cause of asphyxia. Antibiotic
pharmacokinetics (PK) may be altered during controlled TH due to pathophysiological changes, such
as altered hepatic- and renal clearance. Little is known about the PK properties of ceftazidime in
neonates during controlled TH. We aimed to describe the population pharmacokinetics of
ceftazidime in asphyxiated neonates during hypothermia, rewarming and normothermia and
proposed a population-based rational dosing regimen with optimal PK/pharmacodynamic (PD) target
attainment.

Data were collected in the prospective observational multicenter PharmaCool Study. A population PK
model was constructed and probability of target attainment (PTA) was assessed during all phases of
controlled TH using targets of 100% of the time that concentration in blood exceeds the minimum
inhibitory concentration (T>MIC for efficacy purposes and 100%T>4xMIC and 100%T>5xMIC to
prevent resistance for Pseudomonas aeruginosa). The PTA was calculated for different dosing
regimens and a PTA of 290% was considered optimal.

A total of 35 patients with 338 ceftazidime concentrations were included. An allometrically scaled
one-compartment model with postnatal age and body temperature as a covariate on clearance was
constructed. For a typical patient receiving the current dose of 100 mg/kg/day in two doses and
assuming a worst-case MIC of 8 mg/L for P. aeruginosa, PTA was 99.7% for 100%T>MIC during
hypothermia (33.7 °C, PNA 2 days). PTA decreased to 87.7% for 100%T>MIC during normothermia
(36.7 °C, PNA 5 days). Therefore, a dosing regimen of 100 mg/kg/day in 2 doses during hypothermia
and rewarming and 150 mg/kg/day in 3 doses during the following normothermic phase is advised.
Higher dosing regimens (150 mg/kg/day in 3 doses during hypothermia and 200 mg/kg/day in 4
doses during normothermia) could be considered when achievement of 100%T>4xMIC and
100%T>5xMIC is desired.
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Introduction: Mycophenolic acid (MPA), the active metabolite of mycophenolate mofetil (MMF), is
widely used in the treatment of systemic lupus erythematosus (SLE). It has been shown that its
therapeutic drug monitoring based on the area under the curve (AUC) improves treatment efficacy.
MPA exhibits a complex bimodal absorption and a double gamma distribution model has been
already proposed to accurately describe this phenomenon. These previous population
pharmacokinetics models (POPPK) have been developed using Iterative Two stage Bayesian (IT2B) or
Non-Parametric Adaptive grid (NPAG) methods. However, non-linear mixed effects (NLME)
approaches based on SAEM algorithms have never been published so far for this particular model.
The objectives of this study were (i) to implement the double absorption gamma model in Monolix,
(ii) to compare different absorption models to describe the pharmacokinetics of MMF and (iii) to
develop a limited sampling strategy (LSS) to estimate AUC in pediatric SLE patients.

Material & Methods: A data splitting of full pharmacokinetic profiles sampled in 67 children extracted
either from the expert system ISBA (n=34) or the hospital Saint Louis (n=33) was performed into train
(75%) and test (25%) sets. A POPPK was developed for MPA in the train set using a NLME based on
the SAEM algorithm and different absorption models were implemented and compared (first order,
transit or simple and double gamma distribution). The best three blood samples limited sampling
strategy (LSS) was then determined in the test set using a Maximum-A-Posteriori Bayesian method to
estimate individual PK parameters. Then the AUC based on the LSS was compared to the “true” AUC
calculated using the trapezoidal rule applied on all samples and performances were assessed in the
test set.

Results: Mean patient age and dose was 13 years old (5 — 18) and 18.1 mg/kg (7.9 — 47.6)
respectively. 764 MPA concentrations from 107 occasions were included in the analysis. A double
gamma absorption with a first order elimination from the central compartment best fitted the data.
Goodness-of-fit plots and visual predictive check did not show any trend or bias. Using analytical
solution of gamma distribution model instead of classical transit absorption models as implemented
in Monolix also decreased the computational time from 12,600 seconds to 25.4 seconds. The optimal
LSS with samples at 30 min, 2h and 3h post-dose exhibited good performances in the test set (mean
bias -0.32% and RMSE 21.0%).

Discussions and Conclusion: The double absorption gamma model developed with the SAEM
algorithm showed very accurate fit and reduced computational time. The POPPK developed in this
study adequately estimated the MPA AUC in pediatric patients with SLE based on 3 samples. That
paves the way for a larger use of this model to describe complex absorption process.
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1. Introduction

Quetiapine has become the most commonly prescribed antipsychotic on the Norwegian market since
its introduction in 2001. Over the past decade, reports have surfaced from numerous countries of
widespread off-label use of quetiapine, and there are indications that such use now constitute the
majority of quetiapine prescriptions in many countries. We wanted to investigate how changes in
quetiapine prescription practices over these past 20 years are reflected in data from therapeutic drug
monitoring analyses of quetiapine.

2. Materials and Methods

Requisitions and results for serum analyses of quetiapine at our department of clinical pharmacology
in the period 2001-2019 (N=24,575) were processed and analyzed for trends in demographics,
dosage, concentration levels and diagnoses indicating reimbursable use.

3. Results

The annual number of quetiapine serum samples analyzed increased towards a peak of 1535 samples
in 2011, followed by a decline towards 721 in 2019. Females constituted 57,9% of the study
population. Reported daily doses of quetiapine decreased by 20 mg per unique patient per year
throughout the study period. Among samples collected using proper sampling procedure, the
corresponding dosage decrease was 24 mg per year. A similar trend was not seen in measured serum
concentrations, and there was only a moderate degree of linear correlation between doses and
serum concentrations (r=0.404, p<0,001). The proportion of unique patients with requisitions
containing text indicating reimbursable use was 13,1% for the whole study period, peaking at 27,9%
in 2006. Patients where the requisitions indicated reimbursable use used on average 100 mg higher
daily dose than the non-reimbursable group.

4. Discussions and Conclusions

The trend towards lower daily quetiapine doses may reflect increasing off-label use. The observation
that serum concentrations did not decrease correspondingly may be related to e.g. increased
adherence, interference from intoxication cases, and/or a possible reduction in additional “as
needed” doses. The proportion of patients with information of reimbursable diagnoses was lower
than expected in a TDM population.

To our understanding, these results provide additional documentation of increasing low-dose usage
of quetiapine, and signal both increasing off-label use, as well as possibly higher dose-intake than
prescribed and incorrect filing of reimbursable use in this population. There is a continued need for
characterization and investigation of quetiapine use and prescription practices, and the extent of and
motivations for off-label prescription of the drug.
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Introduction

Model validation procedures are crucial when population pharmacokinetic (PK) models are utilized to
develop dosing algorithms and to perform therapeutic drug monitoring. Ideally, external
generalizability of a population PK model is evaluated with independent data. We have previously
published a population PK model describing the PK of gentamicin in term asphyxiated neonates
during controlled hypothermia, which showed altered gentamicin clearance during the hypothermic
phase. Based on simulations in this specific patient population, an empiric dose of 5 mg/kg every 36 h
or every 24 h for neonates with gestational age 36-40 and gestational age 42 weeks is advised. In the
current study, the predictive performance and generalizability of this model is assessed using an
independent dataset of asphyxiated neonates undergoing controlled hypothermia.

Methods

The external dataset contained neonates included in the prospective observational multicenter
PharmaCool Study. Within this study, body temperature was lowered to 33.5 °C for 72 hours within 6
hours of the hypoxic ischemic incident, after which neonates were rewarmed to normothermia (36.5
°C). Blood samples were drawn at fixed time points during hypothermia (day 2 and 3), rewarming
(day 4) and normothermia (day 5). Predictive performance was assessed by visual inspection of
observed-versus-predicted plasma concentration plots and calculation of bias and precision.
Additionally, simulation based diagnostics, model refitting and bootstrap analysis were performed.

Results

The external dataset included 323 gentamicin concentrations of 39 neonates. The vast majority of
neonates in the external dataset were treated at different centers compared to the original dataset.
Weight (median: 3170 grams (range: 2260-4620) and gestational age (median: 40 weeks (range: 36-
42) were comparable between neonates included in the original and the external dataset. The
original gentamicin PK model predicted the observed gentamicin concentrations with reasonable
accuracy and precision during all phases of controlled therapeutic hypothermia. For all gentamicin
concentrations, the mean prediction error (MPE) was 0.14 mg/L (95% Cl: 0.07 — 0.23) and the root
mean square error (RMSE) was 0.74 mg/L (95% Cl: 0.64 — 0.84). During the normothermic phase
slightly more overprediction occurred in trough levels as compared to the hypothermic phase, but
was deemed acceptable as 80% of gentamicin samples were drawn in the hypothermic phase
(normothermia MPE: 0.44 mg/L (95% Cl: 0.30 — 0.58), RMSE: 0.86 (95% CI 0.26 — 1.47) versus



hypothermia MPE: 0.18 mg/L (95% Cl: 0.10 — 0.26), RMSE: 0.83 (95% Cl 0.57 — 0.90)). Model
appropriateness was confirmed with prediction corrected visual predictive checks and normalized
prediction distribution error analyses. Model refitting to the combined dataset (n=86 neonates with
935 samples) showed accurate estimation of PK parameters.

Discussion and Conclusion

We demonstrated that the previously published gentamicin PK model in neonates was able to
adequately predict gentamicin concentrations during all phases of controlled therapeutic
hypothermia. These results justify the generalizability of the gentamicin dosing recommendations
done in the original study and its applicability in therapeutic drug monitoring.
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For three decades, tacrolimus (Tac) dose adjustment in clinical practice has been calculated
empirically according to the manufacturer's labeling based on a patient's body weight. Our group
developed and validated a Population pharmacokinetic (PPK) model including pharmacogenetics
(cluster CYP3A4/CYP3A5), age, and hematocrit. This study aims to assess the clinical applicability of
this PPK model in the achievement of Tac CO compared to the manufacturer's labeling dosage.

A prospective two-arm, randomized, clinical trial was conducted to determine Tac starting and
subsequent dose adjustments in renal transplant recipients. Ninety-six patients were enrolled and
randomly allocated into two groups. Control group received the first Tac dose according to the
manufacturer’s dosing recommendations based on body weight. Subsequent Tac doses were
adjusted considering Tac pre-dose concentration target as clinical routine practice. For PPK group,
Tac initial doses were calculated using our previous algorithm from the PPK model. Subsequent doses
were then adjusted by applying a model-based Bayesian prediction considering the ongoing CO,
CYP3A4 and CYP3AS cluster polymorphisms, age, and hematocrit. All pre-dose concentrations and
changes in doses within 90 days of follow-up were collected for both groups.

A higher proportion of patients (54.8%) in thePPK group achieved the Tac therapeutic target
compared to the 20.8% of control group. The 30% superiority margin in target CO, established as a
primary endpoint, was significantly fulfilled (33.9%, Cl 95%: 13.9% - 53.9%; P = 0.0011). Sensitivity
analysis with a narrower therapeutic range defined as 6-8 ng/ml corroborated significant differences
between control and PPK groups concerning the percentage of patients in target 20.8% vs 40.5%).
After the first Tac dose, patients from PPK group were less over-exposed compared to the control
group (14.3% vs 45.8%, P = 0.0126). In contrast, no statistical differences were observed related to
Tac under-exposure between groups. PPK patients showed less intra-patient variability (CV=22.9, IQR
19.2-29.4, range 12.4-54.3 versus CV=31.2, IQR 23.7-43.7, range 9.6-70.5; P < 0.0023) compared to
the control group. PPK patients reached sooner Tac CO target (5 d (IQR 5-10; range 5-15) vs 10 d (IQR
10-30; range 5-90), P = 0.0002) and required fewer Tac dose modifications (0.5+0.67 vs 1.78+1.41, P
<0.0001) compared to the control group within 90 days after renal transplant. There was a lower
percentage of patients with DGF in the PPK group than in the control group (27.5% vs 46.7%, P =
0.078) with a mean length of (2.09+1.45 vs 7.19+7.41) days respectively (P = 0.113). Likewise, there
was a trend for a shorter duration of DGF in the PPK group than in the control group (median 1, IQR
2, min-max 1-5 versus median 4, IQR 10.5, min-max 0-21, respectively, P = 0.125). No statistically
significant differences were observed in the incidence of NODAT between PPK and the control group
(12.5% vs 6.7%, P = 0.466) and trembling episodes (17.5% vs 24.4%, P = 0.569).



PPK-based Tac dosage offers significant superiority for starting Tac prescription over the classical
labeling-based dosage according to the body weight, which may optimize Tac-based therapy from the
first days after transplantation.
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Here we investigated the pharmacotherapy with MPA in 511 patients in a retrospective single-center
observational investigation on therapeutic drug monitoring in a real-life

clinical approach with a predominant number of renal diseases and a small number of non-renal
diseases. MPA PK sampling was performed on at trough (C0) and peak

timepoints 30 minutes after intake (C1)and 120 minutes after intake (C2) of the drug. MWPharm++
was used for individual calculation of MPA-AUCO-12h and for the

parameter estimates (clearance and distribution volumes) and apparent elimination half-life. A
population pharmacokinetic analysis (PopPK) was performed using NONMEM (version 7). Model
evaluation was performed using bootstrap analysis, predictioncorrected visual predictive check
(pcVPC), as well as standardized visual predictive check (sVPC). MPA concentration data fitted best to
a two-compartment model with a proportional-error model and total clearance, central
compartment volume,

intercompartment clearance, and volume of distribution at steady-state were investigated.
Population mean estimates of MPA clearance (CL), inter-compartmental clearance (Q), volumes of
distribution in the central (Vc) and peripheral compartments (Vdss),

absorption rate constant (Ka) and lag-time (ALAG1) were CL = 15.8 L/h(95% Cl, 3.7 t0 27.9), Q =
41.9L/h (95% CI,37.0 to 46.8), Vc = 26.8 L (95% Cl, 23.5 to 30.1), Vdss = 206 L (164.6 to 247.4), Ka=
5.16 h-1 and ALAG1 = 0.215 h respectively. Inclusion of creatinine-clearance, leucocytes and type of
disease reduced the inter-individual variability in CL from 65.9% to 56.9%. Moreover, calculation of
MWPharm++ derived MPA-AUCO_12hMWPHARM and NONMEM derived MPA-AUC0-12hNONMEM
showed distinctly high correlation with r2= 0.865.
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Background: Ganciclovir (GCV) and valganciclovir (VGC) are the gold standard treatments for
cytomegalovirus (CMV) infection or prevention in solid organ transplantation (SOT), both adjusted to
renal function. Both show high interindividual pharmacokinetic variability, mainly due to the large
variety of both renal function and body weight (BW). Therefore, accurate estimation of renal function
is crucial for GCV dose optimization. This study aimed to assess actual dose recommendations
through a newly developed population pharmacokinetic model using Chronic Kidney Disease
EPIdemiology collaboration [CKD-EPI]) the formula for estimating renal function.

Methods: Sixty Caucasian patients with established CMV infections undergoing allogeneic solid organ
transplantation (kidney, n=45; heart, n=10; liver, n=5) were included. The final dataset used consisted
of 650 GCV concentrations. A population pharmacokinetic (PopPK) analysis was performed using
NONMEM 7.4. Three formulas for estimating renal function were tested (Crokroft-Gault, MDRD, and
CKD-EPI). Pharmacokinetic parameters were allometrically scaled to BW. A two-compartment open
linear model with a time-lagged first-order absorption process, parametrized in terms of total GCV
CL, V¢, Vp, CLD, first-order absorption rate constant (Ka), bioavailability (F), and lag time, best
described the data. Between-patient variability (BPV) was included in CL, Vc, Vp, Ka, and F. Once the
best model for predicting GCV exposure was selected based on statistical and clinical criteria,
simulations were performed to evaluate the actual prophylaxis VGC dosage recommendations for
different cutoffs of renal function (from 10 to 69 mL/min) and bodyweights (40, 70 and 100 kg). New
doses were calculated based on exposure values given by the area under the plasma concentration-
time curve (AUC) of 40-50 (mg/L)-h.

Results: CKD-EPI was identified as the best predictor of between-patient variability in GCV clearance.
Overexposure was observed at the lowest renal functions that were decreased as renal function
increased. New dose recommendations should be established for low renal function groups (10-19,
20-24, and 25-29 mL/min), particularly for BW of 40-70 kg. New initial dose requirements estimated
from the new CKD-EPI model, were in general lower than those actually used, except for 25-39
mL/min and 81 to 130 kg, 50-59 mL/min, and 101-130 kg and 60-69 mL/min and 40-80 kg, cutoffs.

Conclusions: The CKD-EPI renal function estimate correlates the best with GCV clearance. The
refinement of our previous PopPK model based on a more accurate estimation of renal function by
CKD-EPI formula and BW as the size metric most used in the clinical practice can lead to refine initial
dose recommendations and contribute to GCV and VGCV dose individualization when required in the
prevention or treatment of CMV infection in SOT patients. The new model can i) increase the
accuracy of GCV exposure predictions when used as a support tool for patients that require
therapeutic drug monitoring, ii) be used as starting point to establish the pharmacokinetic-
pharmacodynamic relationship between GCV exposure and CMV viral load, that in turn will allow
refining the target exposure to be achieved and thus further optimize the dosage regimen to
contribute to efficacy and safety in the target population.






160

Paracetamol (Acetaminophen) and Metabolites Population
Pharmacokinetics Model in children and adults with Spinal Muscular
Atrophy

MSc Qiaolin Zhao'?, MD Marie Mostue Naume3*, MD Sissel Sundell Haslund-Krog®, Dr. Thomas
Krag®, Dr. Brenda C.M. de Winter®?, MD Karoline Lolk Revsbeck?, Prof. John Vissing?, Dr. Helle Holst>,
Dr. Morten Hylander Mgller®, Dr. Morten Morten’, MD Christina Engel Hgi-Hansen®, Dr. Alfred Peter
Born“, Dr. Per Bo Andersen*, MD Mette Cathrine @rngreen*, Brenda d Winter

'Department of Hospital Pharmacy, Erasmus University Medical Center, Rotterdam, Netherlands,
’Rotterdam Clinical Pharmacometrics Group, Erasmus Univerity Medical Center, Rotterdam,
Netherlands, *Copenhagen Neuromuscular Center, Department of Neurology, University Hospital of
Copenhagen, Copenhagen, Denmark, “Department of Pediatric and Adolescent Medicine, University
Hospital of Copenhagen, Copenhagen, Denmark, >Department of Clinical Pharmacology, Bispebjerg
Hospital, Copenhagen, Denmark, 6Department of Intensive Care, Copenhagen University Hospital,
Copenhagen, Denmark, ‘Department of Clinical Genetics, Copenhagen University Hospital,
Copenhagen, Denmark

Poster session 2 - Tuesday, september 26, 2023, 13:00 - 14:30

Introduction

Spinal muscular atrophy (SMA) is neuromuscular disorder characterized by progressive muscular
weakness and low skeletal muscle mass. Paracetamol is part of multimodal analgesia treatment in
patients with SMA. Paracetamol is metabolized by the liver and the majority of its metabolites are
glucuronide and sulfate. There is only a small portion of paracetamol excreted in urine as unchanged
paracetamol or conjugated by cytochrome P450 CYP2E1 to a toxic metabolite, NAPQIl. NAPQI is
further conjugated by glutathione (GSH) to neutral metabolites and excreted in the urine as cysteine
and mercapturic acid. We suspect that patients with SMA have a lower concentration of GSH, due to
low muscle mass and malnutrition. Thus, children and adults with SMA may have increased risk of
paracetamol toxicity. There is no published study investigating the pharmacokinetics (PK) of
paracetamol in the SMA population. The aim of this study is to compare the differences in PK of
plasma paracetamol, paracetamol-glucuronide, paracetamol-sulphate, paracetamol-oxidative
metabolites, between SMA patients and healthy controls. We want to explore the separate
contributions of the different metabolic pathways and assess the influence of physiologic covariates
on paracetamol pharmacokinetics.

Materials and Methods

In this study, we collected 1764 plasma samples for paracetamol and its metabolites from 11 healthy
adults, 6 adults with SMA and 6 children with SMA. Non-linear mixed-effects modeling (NONMEM)
was used to develop a population pharmacokinetic model and perform a covariate analysis.
Simulations were performed to investigate the impact of significant covariates on the exposure of
paracetamol and its metabolites and compare the differences of the paracetamol and metabolites
exposures in SMA patients and healthy controls.

Results

A one-compartment model with first-order absorption, lag time and allometric scaling best described
the paracetamol and its metabolites in the population. The volume of distribution of SMA patients
was 1.58-fold higher than healthy controls. Oxidative metabolites formation clearance is significantly
different between SMA patients and healthy controls (P<0.05), and oxidative metabolites elimination
clearance is only significantly different between SMA children and healthy controls. Myoglobin was a
significant covariate on unchanged paracetamol clearance and bilirubin was a significant covariate on
sulfate formation clearance and oxidative metabolites elimination clearance. Simulations from the
model showed that glucuronide steady state exposure in SMA patients is lower than that in healthy
controls (P<0.05), and higher myoglobin is accompanied by higher exposure in all compounds. We



can also see that half-life time of oxidative metabolites will increase when SMA patients have higher
bilirubin.

Discussions and Conclusions

This is the first description of population PK of oral paracetamol intake in patients with SMA. We
found that SMA patients have higher volume of distribution compared with healthy people, which
indicates that SMA patients may have different body composition from healthy one. We can also see
that oxidative metabolites formation and elimination clearance in SMA patients are lower than
healthy ones due to they have less stocked glutathione to detoxify the intermediate metabolites.
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Objectives:

Vancomycin is a commonly used antibiotic for gram positive infections at the Intensive Care unit.
However, in 2020 only 16% of the patients at the ICU in the Erasmus MC reached the intended target
at the time of 20-25 mg/L at around 24 hours after the start of therapy. To improve target
attainment, pharmacokinetic (PK) models can be used via dose individualization and optimization.
This method has been shown to perform well, for example via Bayesian forecasting. Many
pharmacokinetic models of vancomycin are available. Using the right PK model is of utmost
importance, especially with a priori use of PK models where predictions are solely based using
patients’ characteristics to tailor the models. The aim of this study was to compare different methods
of PK model selection to determine how to achieve the best a priori dose predictions for each
individual patient to increase the number of patients within the target range at the start of the
treatment.

Methods:

A retrospective analysis was performed in 1