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ORAL PRESENTATIONS

Piperacillin/tazobactam target attainment in neonatal
intensive care unit patients
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Summary

Piperacillin/tazobactam has been used extensively for late-onset neonatal sepsis
treatment, although safety and pharmacokinetic (PK) data in this population are
limited [1]. The present work aims to evaluate the pharmacokinetic/pharmacody-
namic (PK/PD) target attainment of piperacillin/tazobactam in preterm and term
Mexican neonates with severe infections. A total of 65 piperacillin concentrations
from 25 neonatal intensive care unit (NICU) patients were determined by liquid
chromatography/tandem mass spectrometry (LC/MS/MS). The overall median
value (range) postnatal age, gestational age, and body weight were 14 (8-28) days,
34.2 (28-41.1) weeks, and 1760 (995-3430) grams, respectively. The attainment
of the PK/PD target (70% fT>MIC, free drug concentration above minimum
inhibitory concentration during 70% of the dosing interval) was evaluated for
different MICs using the individual Bayesian estimates method in NONMEM VIL
A significant difference was found in piperacillin concentrations observed at 70%
of the dosing interval between the very preterm (49.8 mg/L) and term neonates
(23.7 mg/L) (p=0.041). 72% and 88% of preterm and term neonates achieved the
PK/PD target for a MIC of 16 mg/L, however, of each category, respectively, 56%
and 12% attained the PK/PD target for a MIC of 32 mg/L. Potential toxicity piper-
acillin concentration >150 mg/L was observed in 44% of our population [2]. In
neonates with life-threatening infections, the rapid pathophysiological fluctuations

and organic immaturity can difficult to achieve the PK/PD target. The importance
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of this study lies in the necessity to monitor the piperacillin plasma concentrations

in NICU patients to optimize antibiotic therapy and minimize the risk of toxicity.

Ethical approval

The present study was approved by the Comité en Ftica e Investigacién del
Hospital Central “Dr. Ignacio Morones Prieto” with the registration code:
CONBIOETICA-24- CEI-001-20160227.
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Summary

Methotrexate (MTX) is part of the Brazilian Osteosarcoma Treatment Group
protocol. Itpresents high interindividual variability and is subject to therapeutic drug
monitoring (TDM) [1, 2]. The administration of MTX is associated with several
cases of toxicity which have been diminished due to the concomitant administra-
tion with leucovorin rescue therapy [3]. This work aimed to develop a population
pharmacokinetic model (POPPK) of MTX in Brazilian children with osteosarcoma
(OS) to support the prevention of several adverse effects. Pediatric patients with
OS who received MTX as part of cancer treatment were included in the study. The
model was developed using retrospective data from TDM, NONMEM 7.4 (Icon’),
ADVAN3 TRANS4 and FOCE-L Interindividual (IIV) and interoccasion (IOV)
variabilities were analyzed between subjects. Several demographic and biochemical
covariates were tested to explain variabilities. Data fitted in a two-compartment
model, using 216 MTX cycles from 32 patients (5-18 y.o) with OS. Serum creati-
nine was added in clearance to explain the variabilities associated with this param-
eter. Body surface area was added in peripheral volume as a covariate. Clearance esti-
mate was 15.6 L/h and intercompartmental clearance was 0.208 L/h. The volume

of the central compartment was 87.1 L and for the peripheral volume was 5.89 L.
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The model adequately describes MTX exposure in Brazilian children with OS. The
model was used to predict MTX plasma concentrations, guide rescue therapy, and

prevent toxicity exposure.

Ethical approval

The study was approved by the Ethics Committee in Human Research of Hospital
de Clinicas de Porto Alegre (4.260.110 in 10/21/2021).
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Summary

Meropenem, a (-lactam antibiotic widely prescribed for severe infections, poses
dosing challenges in critically ill patients due to highly variable pharmacokinetics.
We aim to develop a population pharmacokinetic model of meropenem for criti-
cally ill pediatric and young adult patients. Pediatric intensive care unit patients
receiving meropenem 20-40 mg/kg Q8h as a 30-minute infusion were prospectively
followed for clinical data collection and scavenged opportunistic plasma sampling
[1]. Meropenem concentrations were measured using high-performance liquid
chromatography. Nonlinear mixed effects modeling was conducted using Monolix".
Allometric body weight scaling was included with fixed exponents to account for
body size differences. Data from 48 patients, aged 1 month to 30 years, with 296
samples, were described using a two-compartment model with first-order elimina-
tion. Inter-individual variabilities were estimated for clearance (CL) and central
volume of distribution (V1), but could not be estimated for intercompartmental
clearance (Q) or peripheral volume (V2). Creatinine clearance and percentage of
fluid overload were identified as covariates on CL and V1, respectively. The matura-

tion function for glomerular filtration rate [2] was incorporated to accommodate
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developmental changes in renal clearance. The final parameters were estimated with
good precision: CL 13.22 L/h/70kg"”, Q 1.78 L/h/70kg"”, V1 16.45 L/70kg,
and V2 7.66 L/70kg. The goodness-of-fit plots showed no model misspecification.
Bootstrap results confirmed the final model’s stability. In conclusion, a meropenem
PK model for critically ill pediatric patients was successfully developed accounting
for patients’ renal function, fluid status, body size- and age-related development. It

will be applied for optimal dosing simulations and model-informed precision dosing.
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Summary

Furosemide is a potent diuretic widely used in clinical practice; however, it has a
narrow absorption window restricted to the upper part of the gastrointestinal tract.
To improve its oral bioavailability and diuretic effect, controlled-release gastroreten-
tive systems are being developed [1]. In this study, we employed physiologically based
biopharmaceutics modeling (PBBM) to predict the i vivo behavior of gastroreten-
tive formulations, aiming to aid the development of effective furosemide pharma-
ceutical dosage forms. This includes integrating formulation parameters estimated
from in vitro dissolution testing into a PBPK model [2]. A validated PBPK model for
furosemide in dogs [3] was adapted to humans in PK-Sim® and MoBi® [4], utilizing
literature pharmacokinetic data post intravenous and oral administration [5]. The
model was optimized for plasma and urinary excretion profiles based on individual
sex. Model predictions were validated with published plasma pharmacokinetic
profiles post immediate and modified dosage forms in men and women [6-9]. The
PBBM approach described furosemide pharmacokinetics and product performance
in both men and women. The model was applied to simulate the performance of
multiple-unit floating drug delivery systems developed, System I (SI) and System II
(SII), and compare it to the immediate-release reference formulation after a single 40
mg oral dose. The predicted Test/Reference GMR for AUC in men (n=1000) were
1.00 for AUCO-inf (90%CI 0.89-1.14) for SI and 1.30 for AUCO-inf (90%CI 1.17-
1.50) for SIL. In silico predictions suggest that the developed SII would exhibit higher
bioavailability relative to the immediate release reference formulation of furosemide,

making it a promising candidate for further 7z vivo studies.
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Summary

Physiologically-based Pharmacokinetic (PBPK) modelling emerges as a highly valu-
able tool to predict drug concentration in human milk, and estimates the daily infant
dosage (DID), and subsequently, the infants systemic exposure [1]. This study aimed
to develop and evaluate the performance of lactation PBPK models to predict drug
concentrations in human milk and the relative infant dose (RID, %) of sertraline,
sildenafil, nevirapine and valproic acid. An adult healthy volunteer (HV) PBPK
model was developed, reproduced or adapted [2-4] and validated using Simcyp v21
software. The validated adult HV model was extended to lactating women. Drug
transfer into human milk was parameterized using the perfusion-limited model,
with the milk-to-plasma ratio calculated using log-transformed phase distribu-
tion model by Atkinson and Begg [5]. The DID (mg/kg/day) received via breast-
feeding and the RID, was calculated relying on the average (C,,., milk) predicted
concentration in human milk. The adult HV models established exhibited a good
prediction (<2-fold) compared to observed data, qualifying as base for lactating
women’s PBPK models. The lactation PBPK models resulted in good prediction
for the selected drugs. The RID was low (<10%) for all compounds. In addition,
the DID was compared to the common therapeutic infant dosage, revealing <10%
when compared to the therapeutic usage. The PBPK models effectively describe
plasma and milk concentrations, simulations revealed a low infant systemic expo-

sure compared to maternal exposure. Ongoing efforts to establish a non-clinical
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workflow for (i vitro, and) PBPK-based predictions (permeability-limited model)

of drug transfer into human milk are in progress.
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Summary

Tacrolimus (FK), an essential immunosuppressant, demands dose titration due to
its narrow therapeutic index and high intra- and inter-individual variability [1, 2].
In this context, Model-Informed Precision Dosing (MIPD) [3] holds the potential
of overcoming limitations of traditional therapeutic drug monitoring. However,
the effectiveness of this approach can be hindered by significant inter-model vari-
ability. Utilizing a single model for a target population, either developed in-house or
adopted from the literature, may fail to account for individual variations. Here, we
explored multi-model approaches, Model Selection Algorithm (MSA) and Model
Averaging Algorithm (MAA) [4] for FK MIPD. These methods use a single-model
(MSA) or a combined-model forecast (MAA) for each patient, using a weighed selec-
tion based on the fit of individual models to observed data. Twenty-one population
pharmacokinetic models were selected through systematic review and implemented
in TDMxR [5].The accuracy and precision of single-models, MSA and MAA predic-
tions were evaluated using data from 49 renal transplant patients (328 observations)
collected in 6 occasions. Metrics such as relative bias (rBIAS) and mean absolute
prediction error (MAPE) [6] were implemented. MSA and MAA consistently
outperformed individual models in both precision and accuracy. Remarkably, MSA
and MAA combining the five models with the poorest individual performance with
data up to the first occasion yielded lower rBIAS (-15.2 and -10.6%) relative to indi-
vidual models which showed results as high as 66.9% (Vadcharavivad) [7] or -55.9%
(Han) [8]. Our study highlights the potential of these algorithms in replacing tradi-
tional approaches for implementing MIPD with FK, alleviating resource-intensive

processes of in-house model development and external evaluation.
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Relative bioequivalence of ivermectin 1%: single vs.
combined formulation with fluazuron 12.5% by subcutaneous
administration on cattle
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Summary

Ivermectin (IVM) is the first Macrocyclic Lactone developed for animals. Differences
in formulations account for changes in plasma kinetics and parasite exposure [1].
The objective of this study was to check for IVM bioequivalence using two formula-
tions. Six Hereford cows (weight 372 + 34 kg) and six Hereford heifers (weight 295
+ 33 kg) were randomized into two groups (three cows and three heifers per group).
Group A (IVM 1 %, 0.2 mg/kg) and group B (a combined formulation of IVM and
Fluazuron [IVM 1%, 0.2 mg/kg + Fluazuron 12.5%, 12.5 mg/kg]), both by subcu-
tancous route on the side of the neck (single dose). Blood samples were collected
until 29 days after dosing. Non-compartmental approach showed bioequivalence for
IVM between formulations, with Cmax ratio of 1.1 (CI90: 1.00 — 1.21, ANOVA,
P = 0.077) and AUCO-t ratio of 0.99 (CI90: 0.93 — 1.05, ANOVA, P = 0.85) with
Tmax (2.5 + 2.3 and 1.6 + 0.8 days (Mann-Whitney U test, P = 0.79) for A and B,
respectively). The pharmacokinetic model has one compartment, linear elimination
with first-order absorption and lag time; formulation was added as covariable for
the absorption rate and lag time, weight was covariable on volume of distribution.
We conclude that both IVM 1% formulations (alone or combined with fluazuron
12.5%), are bioequivalent in cattle. Carrying out bioequivalence studies are of great

importance to ensure interchangeability between formulations.

Ethical approval

The experimental study was approved by the Comisiéon Honoraria de Experi-
mentacién Animal, Universidad de la Reptblica, Uruguay (CHEA, No.
506-1493294137).

570


www.farmacia.unal.edu.co
mailto:diego.robaina@fvet.edu.uy
mailto:obaina@fvet.edu.uy

Abstracts of the V Ibero-American Pharmacometrics Network (RedIF) Congress, Bogota D.C., Colombia,
April 24" - 26%, 2024

Financial support and acknowledgements

Financial Support was granted from Universidad de la Republica.

References

1. D. Robaina, S. Alvariza, G. Sudrez, Bioequivalence of two novel formulations of ivermec-
tin 1% combined with fluazuron 12.5% for subcutaneous administration in cattle, J. Pharm.
Pharmacogn. Res., 9, 88-97 (2021).

571



Rev. Colomb. Cienc. Quim. Farm., 1'ol. 53(2), 556-657, 2024 www.farmacia.unal.edu.co
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chronopharmacokinetics of gentamicin in dogs

Karina Krauss Ferraz Vasconcelos', Kevellyn Silveira Gomes Martins" Naira
Fernanda Dias da Silva', Lillian Pereira Gouvéia, Sibely Aiva Flores', Lucas Wamser
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Summary

Gentamicin is an aminoglycoside used to treat dogs with sepsis and bacterial infec-
tions, with chronotherapy being an alternative to increase efficacy and reduce side
effects considering the impact of the circadian rhythm on pharmacokinetics (PK)
[1]. The objective was to build a PK model to optimize gentamicin doses according
to the administration schedule. The model was built using the Monolix2023 soft-
ware based on plasma concentration data, at two different times, obtained from
a chronopharmacokinetic study [2]. The best-fitting model was exported to the
Simulix2023 software, in which different protocols were simulated (2, 4, 6 and
8 mg/kg) for both times. An MIC range of 0.016 to 32 pg/mL and the PK/PD
index of Cmax/MIC=10 [3] were used to calculate the probability of target attain-
ment (PTA). A 2-compartment intravenous linear elimination model was efficient
in predicting plasma concentration. Administration time was inserted as a categor-
ical covariate, correlating with clearance and volume of the peripheral compartment.
For bacterias with a MIC of up to 0.5 pg/mL, all protocols achieved a PTA = 90. The
dose of 6 mg/kg and 8 mg/kg, recommended for sepsis in dogs [4], reached a PTA
2 90 for bacterias with MIC of up to 2 pg/mL at both administration times. For
MIC:s up to 4 pg/mL, the nighttime dose of 8mg/kg was the only one that reached
the PTA. Therefore, the model was efficient in predicting the ideal dose according to

the MIC of the bacteria and the time of administration.

Ethical approval

Since this is an 7z silico study, no animals were used.
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Summary

Pharmacokinetic modeling based on physiology (PBPK) aims to estimate the
concentration of drugs in the blood and other tissues [1]. Dexmedetomidine has
been used intravenously as an adjunct to anesthesia in dogs [2]. Therefore, the objec-
tive was to develop a physiologically-based pharmacokinetic (PB/PK) model to
predict the plasma concentration after intravenous administration of dexmedeto-
midine in dogs. The model was developed with the assistance of PK-SIM® soft-
ware (OPEN SYSTEMS PHARMACOLOGY), version 11.2. Plasma profiles of
dexmedetomidine previously published in the literature were employed. The drug’s
physicochemical data were obtained from the PubChem database. Pharmacokinetic
data were divided into a construction group and a validation group. The model
was refined based on observed data from pharmacokinetic studies and evaluated
using the geometric mean fold error (GMFE), calculated based on area under the
curve from the first to the last point (AUCt-end) values. A sensitivity analysis was
conducted to identify the impact of model parameters on AUCt- end and maximum
concentration (Cmax) and suggest possible future adjustments. The model demon-
strated satisfactory predictive performance with a GMFE value of 1.95, indicating
acceptable accuracy under a double-error criterion [3]. Four datasets were used, two
for model construction and two for validation. In the sensitivity analysis, changes in
hepatic clearance, muscle volume, and hematocrit variables were observed to affect
AUCt-end and Cmax values, suggesting potential future applications for the model.
The model efficiently predicted the pharmacokinetics of dexmedetomidine in dogs,

making it applicable for various purposes in the future.

Ethical approval

Since this is an 7z silico study, no animals were used.
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Summary

A PBPK model allows predicting the concentration of a medication in different
tissues over time and can be used to simulate and optimize various therapeutic proto-
cols in both healthy and diseased individuals [1]. With this objective,a PBPK model
was created to predict propofol doses in dogs with hepatic dysfunction. The model
was developed using PK-SIM® software (OPEN SYSTEMS PHARMACOLOGY),
version 11.2, based on pharmacokinetic data obtained from the literature. Physico-
chemical data of the drug were sourced from the PubChem database. The model’s
evaluation was based on the geometric mean fold error (GMFE) of the area under
the curve (AUCt-end). Individuals with hepatic impairment were simulated by
reducing hepatic clearance to mimic 20%, 40%, 60%, and 80% reductions in hepatic
function. Populations were simulated, and adjustments to the protocols were made
based on the area under the curve from 0 to 3 hours (AUCO0-3) [2]. The model for
healthy dogs showed good predictive performance, evidenced by the GMFE ranging
from 0.8 to 1.25, meeting the double error criterion [3]. The simulated regimen for
healthy dogs of 5mg/kg (administered as a bolus) followed by continuous infusion
at a rate of 0.13mg/kg/min was sufficient and ensured that all simulated subjects
reached the target plasma concentration. Dogs with 80% and 60% hepatic impair-
ment required adjustments in the infusion rate to ensure that individuals did not
exceed the therapeutic window. The results presented in the manuscript demon-
strate the effectiveness and practicality of a PBPK model for propofol in dogs, with

a particular focus on hepatic impairment.

Ethical approval

Since this is an 7 silico study, no animals were used.
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Summary

Methadone is a widely used opioid analgesic in the management of pain in small
animals [1]. However, there are few studies relating its analgesic effect to its plasma
concentration over time. Therefore, the aim was to create a pharmacokinetic (PK)
model for intravenous methadone administration in dogs, in order to establish
more effective drug dosing regimens for this species. Plasma concentration data
for methadone from iz vivo studies were used to construct the PK model [2-4]. The
model was developed using “Monolix 2023R1 software, Lixoft SAS, a Simulations
Plus Company’, by testing different models; the structural model choice relied on
graphical analysis within the program. The analgesic duration of methadone for
different doses and repetitions was predicted using “Simulx 2023R1 software, Lixoft
SAS, a Simulations Plus Company’, based on methadone concentration values
that remained above the minimum plasma concentration (17 ng-ml) for analgesia
obtained from an iz vivo study [5]. The PK model fell within the 90% prediction
interval, allowing the correlation of drug dose to plasma concentration over time and
the estimation of analgesic effect duration from the model in the Simulx software.
The intermittent administration protocol of 0.3 mg/kg every 3 hours kept the popu-
lation at a dosage near or above the minimum concentration for analgesia, taking
into account the half-life interval of approximately 2 hours for reduced exposure.
Thus, this model can be employed for simulating different doses of methadone and

assessing its analgesic effect, as well as exploring dosing regimen possibilities in dogs.

Ethical approval

Since this is an 7#-silico study, no animals were used.
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Summary

Ricobendazole is a widely used antiparasitic which exhibits low oral bioavailability
due to poor solubility at intestinal pH. Floating formulations may increase Ricoben-
dazole gastric residence time enhancing its dissolution. This study aimed to simulate
the 7z vivo performance of floating printlets to identify a suitable candidate for a
pilot pharmacokinetic study in dogs and subsequently validate the predictions with
the experimental data. A PBPK model was developed in PK-Sim® 11.1 using previ-
ously published pharmacokinetic data for oral powder formulations as a training
dataset [1]. The model was further refined with data obtained after the administra-
tion of a micronized powder, the selected 3D printed floating formulation (T1), and
a capsule containing the ink (DS1), to six dogs. Gastro-floating was implemented
by setting Tablet Delay Factor to a value close to cero. T1 was selected for the pilot
study due to its higher predicted bioavailability. Dissolution of DS1 and T1 was
characterized by a varying pH #n vitro study. Optimization of the drug’s pH-depen-
dent solubility profile was necessary to describe 7 vivo plasma concentration levels.
The developed PBPK model adequately predicted the mean relative area under the
curve and maximum plasma concentration between T1 and DSI (1.66 vs. 1.56 and
1.48 vs. 1.50, respectively). DSI and T1 exhibited better iz vivo performance than
initially predicted. This may be primarily attributed to enhanced solubility at gastric
and intestinal pH levels, as well as extended gastric residence time. Gastroretention

would lead to a 20% increase in bioavailability.
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Summary

Potassium bromide KBr is a first line drug for treatment of canine epilepsy,
demanding precise dosage control due to its narrow therapeutic window. Monitor
its serum levels is crucial for effective treatments. Our study analyzed thirty predose
serum samples from dogs treated with KBr alone or in conjunction with phenobar-
bital. In this study, we analyzed thirty predose serum samples from dogs receiving
KBr alone or with phenobarbital, using Monolix® software to investigate factors
influencing KBr elimination clearance. We examined the impact of age, sex, pheno-
barbital consumption, body weight (WT'), serum urea (sUr), and creatinine concen-
tration (sCr) on apparent clearance (CL/F). Employing a one-compartment model
with fixed absorption rate constant and volume of distribution, WT, sex, and Ur
were found to significantly affect CL/F of KBr (p< 0.001, p<0.05, and p<0.001
respectively). Our findings suggest that CL/F increases with higher WT and sUr
levels and decreases in male dogs, with males exhibiting a 26% lower CL/F than
females. The correlation between CL/F and sUr may stem from bromide’s tubular
excretion and reabsorption processes, with glomerular filtration playing a minor role

in elimination.
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Summary

Current treatment of Corynebacterium pseundotubercunlosis does not result in bacteriolog-
ical cure and has low biosafety, making it necessary to develop new therapeutic strat-
egies. Therefore, the objective of this study was to determine the epidemiological
cutoff point and the PK/PD index of cloxacillin against C. psexdotubercnlosis based on
the 7n vitro bacterial time-kill curve. The minimum inhibitory concentration (MIC)
and the time-kill curve were studied in the Cation-adjusted Miller Hinton broth.
The epidemiological cut-off point was determined from the MIC distribution [1]. A
sigmoid E,,,, model was used to determine the PK/PD index that best described the
dose-response profile observed in the time-kill curves. PK/PD (PDT) values were
established for bacteriostatic (E=0), bactericidal (E= 3 logl0) and eradication (E=
-4 1ogl0) activity [2]. The MIC distribution of 35 isolates ranged from 4 to 16 ug/
mL with an ECOFF of 16 pug/mL (IC 99.9%). Cloxacillin showed a time-dependent
profile represented by the PK/PD indice T>MIC, that is the time that the concen-
tration was above MIC (R*=0.92). However, in this study the PDT value was estab-
lished for the area under the curve divided by MIC (AUC/MIC) too. PDT values
for the %T>MIC bactericidal (E= 3 logl0) and eradication activity were 39% and
51%, respectively, and, for the AUC/MIC were 33.65 h and 46.07 h. This study is a
necessary step towards the development of more effective drugs with less emergence

of antimicrobial resistance.
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Summary

Enrofloxacin is widely used in poultry production for the treatment of respiratory
and enteric infections [1]. The aim of this study was to perform a pharmacokinetic/
pharmacodynamic (PK/PD) integration to establish therapeutic protocols for enro-
floxacin in broilers for the treatment of colibacillosis. A PK model of enrofloxacin
in broilers was constructed using Monolix 2023R1 software based on literature data
[2]. The best-fit model was used as the basis for PK/PD integration, with the area
under the curve divided by the minimum inhibitory concentration (AUC/MIC) as
the PK/PD index. The target values (PDT) were 9.74, 21.29 and 32.13, considering
bacteriostatic, bactericidal and eradication action, respectively [3]. A MIC range of
0.004 to 256 ug/mL was used [4-7]. Three doses of enrofloxacin were simulated:
10, 20 and 50 mg/kg, single dose, by gavage. The probability of target achievement
(PTA) for each of the protocols was assessed according to a distribution of MICs.
The recommended dose of 10 mg/kg achieves a PTA > 90 only for bacteria with an
MIC up to 0.06pug/mL for eradication. However, the 20 mg/kg dose could achieve
a PTA of 94% for bacteria with a MIC of 0.125 pg/mL for eradication. This is still a
preliminary model, but it has already demonstrated the need for dose adjustment in

the face of increasing MICs due to antimicrobial resistance.
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Summary

A hydroethanolic extract of calyces from P. peruviana rich in rutin (quercetin-3-O-
rutinoside), has shown hypoglycemic activity [1] and produced significant changes
in the pharmacokinetics of the pure compound, in rats [2]. This work aimed to
study the pharmacokinetics of rutin in the extract, compared to that of the pure
compound, in New Zealand White rabbits, a non-rodent species, using population
pharmacokinetics (popPK) modeling. The animals (n = 5) received intravenous or
oral doses (0.37 to 500 mg/kg) of either the extract or pure rutin. Blood samples
were collected for up to 48 h, and the plasma concentrations of rutin and quercetin
(rutin metabolite) were quantified using a validated bioanalytical method [3]. The
popPK modeling was carried out in Monolix 2019R, incorporating the rutin source
as a covariate. The intravenous rutin profile was fitted to a model of two compart-
ments with first-order elimination. The population parameters values for volume of
central compartment and elimination rate constant increased ($ 0.678 and 0.625,
respectively), but the distribution to peripherical compartment rate constant
decreased (§ —0.634), due to the extract. Orally, the dominant compound in plasma
was quercetin which exhibited a double absorption profile with two absorption rate
constants, kal and ka2. The model showed that the extract produces a decrease of
kal and an increase of ka2 (8 —~0.949 and 3.53, respectively). The two popPK models
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developed effectively characterized rutin and quercetin pharmacokinetics in the
extract (AIC< 1300) and confirmed the variability of the parameters with respect to

the pure compound in animal species.
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Summary

Physiologically based pharmacokinetic (PBPK) modelling is well-established
in model- informed drug development [1]. Its integration in biopharmaceutical
applications, involving drug products iz vitro characterization is gaining traction in
generic and controlled-release formulations development. Additionally, it supports
risk assessment and alternative bioequivalence approaches in regulatory submissions
[2, 3]. While PBPK models enable the evaluation of intrinsic and extrinsic factors
affecting drug exposure, the impact of sex-related differences in gastrointestinal tract
(GIT) physiology on bioavailability and bioequivalence remains underexplored [1,
2]. This work includes a comprehensive review of sex-related differences impacting
pharmacokinetics, particularly drug absorption. Through literature and software
revision, we assessed how these differences are represented in predefined anatomical
and physiological parameters in PK-Sim® and Gastroplus® PBPK models for virtual
populations of Caucasian men and women aged 18-50. Finally, we explore how these
differences might affect pharmacokinetic predictions. Key physiological factors with
reported sex-related differences, such as GIT pH, transit times, and enzyme and
transporters expression, were found to be inadequately reflected in PBPK platforms.
For instance, reported gastric pH values (2.16+0.09 for men, 2.79+0.18 for women)
[4] are not differentiated in PK-Sim (pH=2.00) and Gastroplus (pH=1.30). Similar
discrepancies exist between reported duodenal pH (6.7540.63 for men, 7.16+0.29
for women) [4] and the included value (pH=6) in both platforms. These parameters
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can be manually defined, considering that failing to incorporate sex-related differ-
ences may lead to simulation errors, particularly for females, impacting bioavail-
ability and bioequivalence predictions. This research emphasizes the importance
of refining PBPK models to better reflect sex-related disparities in GIT physiology,

enhancing predictive accuracy and applicability across populations.
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Summary

The aim of this investigation is to study the effect of inhaled cannabis on self-assessed
predicted driving ability and its relation to reaction times and driving ability on a
driving simulator. Participants: 30 healthy males aged 18-34, divided into 15 chronic
(1-2 joints/day) and 15 occasional (1-2 joints/week) users. Assessments included
self-rated driving confidence (visual analog scale), vigilance (Karolinska), reaction
time (mRRT, psychomotor vigilance test), driving ability (SDLP on a York driving
simulator), and blood THC concentrations. Measurements were taken before and
at intervals after controlled inhalation of placebo, 10mg, or 30mg of THC mixed
with tobacco in a cigarette. A population pharmacokinetic/pharmacodynamic
analysis was conducted using non-linear mixed-effects modeling in NONMEM
version 7.4.1 (26) with the gfortran 4.6.0 compiler. The Wings for NONMEM
version 743 served as a “front end” for the NONMEM program [Holford]. Graph-
ical analysis utilized R software version 3.4.2. The first order conditional estimate
(FOCE) method with the interaction option was used. Cannabis consumption (at
10 and 30mg) led to a marked decrease in driving confidence over the first 2 h which
remained below baseline at 8 h. Driving confidence was related to THC dose and
to THC concentrations in the effective compartment with a low concentration of
0.11 ng/ml for the EC50 and a rapid onset of action (T1/2 37min). Driving ability
and reaction times were reduced by cannabis consumption. Driving confidence was
shown to be related to driving ability and reaction times in both chronic and occa-
sional consumers. Cannabis consumption leads to a rapid reduction in driving confi-

dence which is related to reduced ability on a driving simulator.

Ethical approval

Data used for medialization were obtained from the Study of the Relationship
Between Dose-concentration-effect of Delta-9-tetrahydrocannabinol (THC) and
the Ability to Drive in Chronic or Occasional Cannabis Users (VIGICANN).
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Summary

Ampbhotericin B (AmB) isa drugused to treat invasive candidiasis, and it is considere
one of the oldest antifungals employed in clinical practice [1, 2]. In Brazil, AmB
deoxycholate is more cost-effective, and only this formulation is provided by the
Public Health System [3]. A better understanding of the pharmacokinetic/pharma-
codynamic (PK/PD) parameters of AmB deoxycholate is needed to optimize the
treatment with this antifungal [4]. The study aims to develop a pharmacokinetic-
pharmacodynamic (PK/PD) model to delineate the efficacy of AmB deoxycholate
against Candida albicans. The modeling was carried out using the Monolix ° software,
with the analyzed data obtained from studies featuring static time-kill curves previ-
ously conducted by our research group. Among the models evaluated to characterize
the antifungal effect of AmB, the modified Emax model was the most descriptive,
in which a parameter (#/pha) was added to signify the delay in the growth of C. a/bi-
cans, both in the presence and absence of the drug. From this model, the param-
eters related to the potency (kmax) and effectiveness (EC50) of the AmB were
obtained. The results were as follows: k0 = 5.52 + 0.2 h'!; kmax = 0.42 + 0.11 h'};
EC50 =0.2 £ 0.06 pg/mL and a/pha = 1.11 £ 0.29. These results demonstrate that
the model employed was considered the best to describe the fungicidal activity of
AmB. Therefore, it can be used as a tool for simulating alternative dosage regimens

and contribute significantly to optimizing AmB dosage.
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Summary

Naringenin, curcumin and B-carotene are natural products that in recent years
have demonstrated a wide range of potential therapeutic properties such as neuro-
protective activity, anti-aggregation and antioxidants [1-4]. Our research group is
interested in improving the neuroprotective activity of these 3 compounds through
synthetic modification of their structures. The aim of this study was to predict
stlico the physicochemical properties and to simulate the pharmacokinetic behavior
of each compound after an oral administration of 10 mg. SwissADME and ADMET
Predictor software were used to predict the physicochemical properties. The esti-
mated logP for naringenin, curcumin and B-carotene were 2.42, 3.62 and 9.75,
respectively. The ADMET parameters (absorption, distribution, metabolism, excre-
tion and toxicity) of the compounds were estimated with ADMET Predictor. The
bioavailable fraction values for naringenin, curcumin and (-carotene were 93.5%,
85.1% and 0.065%. The low bioavailability estimated with (-carotene is consistent
with the insolubility in water reported in the literature [5]. In addition, half-life
results were obtained for naringenin (5 h), curcumin (8 h) and p-carotene (30 h).
The participation of the hepatic enzyme CYP3A4, Caco-2 cells and albumin are
highly involved in the pharmacokinetic processes of these compounds [1-3]. This

project allowed us to validate a workflow that will be used for the understanding of
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the ADMET properties of synthetic compounds in association with the knowledge
of pharmacological potency, will support us in the identification of pharmacokineti-

cally more acceptable derivatives for future i vivo studies.
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Summary

The artesunate-mefloquine (ARMQ) association treats malaria caused by Plasmo-
dinm faleiparnm [1]. Pharmacokinetic/pharmacodynamic (PK/PD) modeling for
drug association establishes the effect-time relationship, analyzing the interaction
of drugs administered together [2]. To compose the PK/PD model, preclinical PD
studies and modeling can be used to describe the concentration-effect relationship
of drugs. With this, time-to-event analysis (TTE) and determination of parasitemia
were performed. The efficacy of the ARMQ association was evaluated using survival
(TTE) and the Thompson test in mice infected with P. berghei after administration
of 100 mg/kg and 55 mg/kg of AR and MQ, respectively (n=6/group). For TTE
analysis, untreated AR and ARMQ groups of animals were observed for 30 days.
Survival analysis was performed using the MonolixSuite™ software, using treatment
as a covariate. The Thompson test determined parasitemia using flow cytometry on
days 5, 6, 7, 8, and 9 after infection. As a result, in the TTE analysis, the Weibull
model was chosen as it better describes the survival curve of the data, and the
covariate analysis identified that the ARMQ is significant in the Te_pop parameter,
with an estimate of 13.66 h, p_pop 4.39 and beta Te_ ARMQ of 0.77 h. The prob-
ability of survival after treatment with ARMQ for 7, 15, and 30 days was 94.4%,
88.9%, and 14.9%, respectively. Parasitemia in the ARMQ group decreased when
compared to the untreated group. Therefore, it can be concluded that the ARMQ

association increases survival and reduces parasitemia of infected animals.
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Summary

Currently, there are more than 10,000 rare diseases worldwide, and the majority repre-
sent an unmet medical need [1, 2]. However, due to the nature of these diseases and
limited number of patients, it is impractical to develop new drugs using traditional
models [3]. Physiologically Based Pharmacokinetic (PBPK) modeling is presented
as a valuable tool for drug development in this context, enabling the prediction of
systemic drug exposure by integrating 7z vifro information, the physicochemical
properties of the drug, and physiological factors [4]. The aim of this work was to
assess the use of PBPK in the U.S Food and Drug Administration agency (FDA)
applications for novel orphan drugs from 2018 to 2023. Data on yearly approved
drugs were sourced from the FDA’s novel drug approvals annual reports. For each
drug, the Application Review Files available in the FDA’s approved drug database
were reviewed, focusing on the PBPK modeling section. It was found that 50 orphan
drugs employed PBPK modeling in their approval process, and after the FDA review,
only 5 models were considered completely inadequate, mainly because of a lack of
validation data and uncertainty regarding the enzymatic contribution. The primary
approved use (60%) was for the treatment of oncological diseases, particularly those
with specific genetic variations, and the main application of PBPK modeling was to
predict drug interactions mediated by enzymes (63%). PBPK modeling supported
studies at the clinical trial stage, fulfilling a crucial role in both the development and

regulatory approval processes for new treatments in rare diseases.
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Summary

The development of an i vitro-in vivo correlation (IVIVC) aims to use 77 vitro dissolu-
tion data to predict the i vivo performance of a drug product [1]. This correlation
is not only useful for achieving a biowaiver in bioequivalence (BE) studies but also
for successful generic drug product development [2]. The aim of this work was to
develop an 7 vivo predictive flow-through cell dissolution method for a modified
release carbamazepine tablet (Tegretol® Retard) in a local pharmaceutical company.
For this purpose, an experimental design was employed to optimize the dissolution
method minimizing the prediction error of the Area Under the Curve (AUC,,) and
Cmax. Three factors at three levels were evaluated: sodium lauryl sulfate concen-
tration in dissolution media, the amount of glass beads, and flow rate. The IVIVC
was developed using a deconvolution with the Wagner-Nelson equation, followed
by a two-step scaling approach, and a reconvolution [3]. The two-step approach
was carried out by constructing a Levy plot, scaling up the dissolution profiles and
plotting them against the absorption profile. The obtained IVIVC models were
then used to predict the absorbed fractions. Fifteen dissolution profiles and IVIVC
models were obtained under different conditions, with AUC,, and Cmax predic-
tion errors ranging from -64% to -8%. With the optimized dissolution method, an
IVIVC was achieved with an r?= 0.9905, predicting errors of -6.08% for the AUC,,
and -1.93% for Cmax. The developed and optimized dissolution method was chal-
lenged with immediate-release carbamazepine tablets (Tegretol® IR) and proved to
be discriminative. In conclusion, an 7 vivo predictive flow-through cell dissolution
method was developed in a local pharmaceutical company as a tool for the develop-

ment of generic modified release carbamazepine products.
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Summary

Etodolac is an acidic molecule (pKa 4.65) with pH-dependent solubility and clas-
sified as a BCS class II drug [1]. Due to its low solubility, it is important to under-
stand if different dissolution media could lead to different results on its predicted
bioavailability. In order to evaluate such influence, a Physiologically Based Biophar-
maceutics Model (PBBM) was developed and validated. Methods: Experimental
dissolution tests were carried out using the reference drug product in Brazil, Flancox
400mg, at four different dissolution pH values 5.5, 6.0, 6.4 and 6.8 using USP appa-
ratus IT at 50 rpm and a PBBM for etodolac using GastroPlus® version 9.8.3. The
in vitro dissolution profiles were modeled in GastroPlus® using the Z-factor dissolu-
tion model, and virtual bioequivalence (VBE) studies were run in comparison to
Lodine, FDA’s etodolac reference drug product. As expected, for each pH different
dissolutions profiles were observed, as well as different Z-factor values. These values
were used to run ten VBE trials for each pH condition, and all were within the 0.8
-1.25 acceptance criteria. These results showed similar predicted 7 vivo dissolution
behavior of the evaluated drug product, with high probability to be bioequivalent to
the FDA'’s reference drug product, Lodine. Although etodolac isa BCS class II drug,
under pH conditions above its pKa, it behaves asa BCS class I drug, according to the

predictions and virtual bioequivalences.
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Summary

Physiology-Based Pharmacokinetics (PBPK) uses models and simulations
combining physiology, population, drug substance, and product characteristics to
mechanistically describe the pharmacokinetic behaviors of a drug [1]. PBPK has
become a promising tool for drug interaction potential evaluation [2]. Malaria is
an acute febrile infectious disease transmitted by the bite of the female Anopheles
mosquito [3]. In South America, 77% of the global cases accumulate, most related
to the etiological agent Plasmodium vivax. This species has evolutionary forms that
remain dormant in the liver [4, 5]. Tafenoquine (TQ) is an 8-aminoquinoline
analog of primaquine that appears promising due to its administration in a single
dose. However, being a prodrug, there are concerns regarding its drug-drug interac-
tions [6]. A PBPK model for TQ was developed in the PK-SIM® software (v.11)
utilizing previously published studies. The model was created based on a healthy
male European individual considering CYP2D6 as the predominant metabolizing
enzyme. For some parameters that could not be informed from experimental data or
were present to be relevant after sensitivity analyses, parameter identification based
on plasma concentration-time profiles was performed using a subset of the available
clinical studies (training dataset) for model optimization. The predicted Cmax value
fell within the 2-fold acceptance criteria with an overall geometric mean fold error
(GMEFE) of 1.09. The mean relative deviations (MRD) for all plasma concentration
was 1.29 falling within 2-fold of the corresponding concentration observed. Model
still needs improvement and training with different doses so then it can be used for

drug interaction evaluation regarding the CYP2D6 enzyme.

606


www.farmacia.unal.edu.co
mailto:santos.luisa@ufba.br

Abstracts of the V Ibero-American Pharmacometrics Network (RedIF) Congress, Bogota D.C., Colombia,
April 24" - 26%, 2024

Financial support and acknowledgements

Financed by the Fundagao de Amparo 4 Pesquisa do Estado da Bahia — Finance code
916/2023.

References

1. FDA, The Use of Physiologically Based Pharmacokinetics Analyses, 2020. URL: hetps://
www.fda.gov/regulatory-information/search-fda-guidance-documents/use-physiologi-
cally-based-pharmacokinetic-analyses-biopharmaceutics-applications-oral-drug-product,
Accessed 2024.

2. C. Wagner, Y. Pan, V. Hsu, V. Sinha, P. Zhao, Predicting the Effect of CYP3A Inducers
on the pharmacokinetics of substrate drugs using physiologically based pharmacokinetic
(PBPK) modeling: An analysis of PBPK submissions to the US FDA, Clin. Pharmacokinet.,
55, 475-483 (2016). Doi: https://doi.org/10.1007/540262-015-0330-y

3. E.M. Braga, ¢t al., Livro Parasitologia Humana, 13 ed., Atheneu, 2016.

4, WHO, World Malaria Report, 2023. URL: https://www.who.int/teams/global-malaria-
programme/reports/world-malaria-report-2023. Accessed 2024.

5. Brasil, Guia de tratamento da maldria no Brasil, 2021. URL: https://www.gov.br/saude/

pt-br/centrais-de-conteudo/publicacoes/svsa/malaria/tratamento. Accessed 2024.

607


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-physiologically-based-pharmacokinetic-analyses-biopharmaceutics-applications-oral-drug-product
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-physiologically-based-pharmacokinetic-analyses-biopharmaceutics-applications-oral-drug-product
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-physiologically-based-pharmacokinetic-analyses-biopharmaceutics-applications-oral-drug-product
https://doi.org/10.1007/s40262-015-0330-y
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/svsa/malaria/tratamento
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/svsa/malaria/tratamento

Rev. Colomb. Cienc. Quim. Farm., 1'ol. 53(2), 556-657, 2024 www.farmacia.unal.edu.co

PBPK modeling of 3D-printed benznidazole formulations
for individualized Chagas disease treatment

Patricia Rega!?*, Marfa Sol Magi**, Lucia Lopez-Vidal**, Alvaro Jimenez Kairuz?,

Santiago Daniel Palma®, Juan Pablo Real®4, Manuel Ibarra'

' Department of Pharmaceutical Sciences, Faculty of Chemistry. Universidad de la

Republica. Montevideo, Uruguay

?Postgraduate Program, Faculty of Chemistry, Universidad de la Republica, Monte-
video, Uruguay

* Investigation Unit and Pharmaceutical Technology Development, CONICET.
Universidad Nacional de Cérdoba, Argentina

# Department of Pharmaceutical Sciences, Faculty of Chemical Sciences, Univer-
sidad Nacional de Cérdoba, Argentina

*E-mail: patriciarega@fq.edu.uy

Summary

Benznidazole (BNZ) is a first-line drug used against Chagas discase, a neglected
tropical disease associated with ten thousand deaths and seven million annual infec-
tions. The treatment implies the administration of high doses of BNZ over extended
periods, often leading to the appearance of severe adverse events that compromise
patient adherence. Consequently, the development of innovative technologies, such
as 3D-printed solid pharmaceutical forms, emerges as a promising strategy to indi-
vidualize the pharmacotherapy and improve BNZ safety and efficacy. 3D inks advan-
tages includes providing specific drug release properties and enabling a customized
dose [1]. This work aimed to inform decision-making in the preclinical development
stage by predicting the pharmacokinetic performance of two printlets (immediate
release and extended release) in dogs, and subsequently projecting a third formula-
tion containing a mixture of both inks. A physiologically based pharmacokinetic
model (PBPK) for BNZ in dogs was developed using reported data including i
vitro drug dissolution and 7z vivo pharmacokinetics after administration of Abarax®
(immediate release formulation) and a modified release formulation based on ionic

polymers combination (IPC) [2], which were later used in the production of one
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of the inks. Sensitivity analyses were conducted to evaluate variables affecting BNZ
bioavailability, including 7z vive dissolution profile, absorption time, and a gastro-
retentive delivery system implementation. Single and multiple dose plasma profiles
were simulated for the formulation of interest. The combination of gastro-retention
and IPC as a solubility enhancer was predicted to improve BNZ bioavailability,
resulting in a desirable therapeutic profile. This formulation strategy holds promise

for personalized medicine design.
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Summary

Lidocaine, when administered intravenously, can promote analgesia in dogs [1].
Eventually, patients in critical condition may present other conditions adjacent to
the pain, such as hemorrhagic shock, leading to the need to adjust the dose of anal-
gesics in this situation [2]. This study aims to create a physiologically based phar-
macokinetic model (PBPK) to optimize the lidocaine infusion protocol for dogs
in hemorrhagic shock. The model was developed in the PK-SIM® software (OPEN
SYSTEMS PHARMACOLOGY), version 11.2 based on pharmacokinetic data
obtained in the literature. Physicochemical data of the drug were obtained from
the PubChem database. The model was evaluated by the geometric mean fold error
(GMEFE) of the area under the curve (AUCt-end) [3]. Therefore, it was resized to
predict doses in patients with hemorrhagic shock based on a pharmacokinetic study
[2]. The administration of a 2 mg/kg/h infusion was simulated to compare and
adjust the infusion rate based on the area under the curve values from 0 to 3 hours
(AUCO-3h) of the two individuals. A GMFE value of 1.42 was observed, indicating
a good predictive value when considering a double error criterion. The simulated
protocols revealed AUCO-2h values of 473.56 pmol-min/L for healthy patients and
850.7 umol-min/L for shock patients. When adjusting the infusion rate to 1.1 mg/
kg/h, the AUCO-2h value of shock patients was reduced to 467.89 umol-min/L.
With this model, it was possible to suggest an adjustment in the lidocaine infusion

rate for patients in shock to minimize possible adverse effects of lidocaine.

Ethical approval
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Summary

Amlodipine (AML) is a weak base drug (pKa 9.1) classified as a BCS class I drug,
The aim of this study was to develop and validate a PBBM to evaluate the dissolution
behavior of AML when administered orally. GastroPlus® software was used to build
a compartmental pharmacokinetic (PK) model based on intravenous (IV) and oral
administration data. Lysosomal trapping of the drug was evaluated using Membrane-
Plus™ software by testing different pHs in the lysosomes. The model was validated by
comparing the obtained PK data with different literature data, and it was used to
evaluate different dissolution profiles [1, 2] of the reference drug product Norvasc®
5 mg. The predicted/observed (P/O) ratio values for Cmax, Tmax and AUC, were
within the 0.8-1.25 acceptance range for the IV 10 mg infusion and for the 5 mg
tablet used to build the model, and for 5 mg and 10 mg tablets from different litera-
ture. AML showed to be trapped by the lysosomes, with a fraction unbound to the
enterocytes of 1.3%. The calculated Z-factor values for the dissolution profiles of
Norvasc® 5 mg tablets were 4.98E-4, 4.05E-4, and 4.96E-4 mL/mg/s, for pH 1.2, 4.5,
and 6.8, respectively. The results showed that lysosomal trapping is responsible for
the long Tmax (>6h) of AML, and the three dissolution test conditions evaluated
can be used as biopredictive, since similar predicted iz vivo behavior was observed

independent of the dissolution profile used in the model.
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Summary

Physiologically-Based Pharmacokinetic (PBPK) models have emerged as a powerful
mathematical framework integrating physiological and pharmacological insights to
predict PK profiles across diverse compounds [1, 2]. Despite advancements, accurately
characterizing substance behavior and translating findings to human contexts remains a
challenge due to inter-individual variabilities and substance complexities [3]. This study
aims to evaluate recent patents concerning PBPK modeling. Data were retrieved
from the Espacenet patents database spanning 2000 to 2023 using the keyword
“PBPK” Screening criteria encompassed titles, summaries, and content pertinent to
PBPK modeling. Sixteen patents were identified, primarily applied in toxicology,
bioequivalence, and drug development decision support. Notably, 44% of PBPK
patents focused on enhancing iz vitro test understanding and 7z vivo extrapolation,
while 25% addressed toxic risk assessment and 13% targeted anticancer drugs.
PBPK models proved beneficial for drugs with narrow therapeutic margins or
inadequate 77 vitro data, facilitating predictive physiological and metabolic insights
using 7 vitro information. This study underscores PBPK modeling’s adaptability in
predicting physiological and metabolic responses to diverse compounds, particularly
those with toxic potential, thereby enhancing drug development decision-making

processes.
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Summary

Metformin is the drug of first choice in the treatment of type II diabetes. To main-
tain effective concentrations of metformin in plasma, repeated doses are necessary.
Nanoparticles appear to be able to improve the pharmacokinetics of many substances,
and in many cases have the ability to efficiently cross biological barriers. Therefore,
applying this new technology in the administration of drugs such as metformin
points to improvements in their therapeutic profile [1]. A PK model was developed
from a physiological model with the use of the iz si/ico program, PK-Sim® [2, 3], using
data from 2 vitro dissolution of three metformin -loaded PGLA nanoparticle with
a size of less than 300 nm, obtained from the iz vitro dissolution profile, achieving
predictions for absorption, distribution, metabolism and excretion (ADME). The
first priori predictions were made, to human population, in normal Mexican adult
women, without modifying the transporter systems and enzymes responsible for
metabolism in man. Simulations were performed with simple and advanced admin-
istration protocols. The most favorable simulations were obtained with the advanced
administration protocol, at an initial dose of 5000 mg, orally, with three repetitions.
The results suggest that the prepared nanoparticles could be promising for oral
administration of metformin. The application of this approach physiologically based
pharmacokinetic (PK) modeling is very interesting to describe the development of a
new PGLA metformin nanoparticle formulation without resorting to 7 vivo assays.
Changes that have the greatest impact on single-dose administration and elimina-

tion half-life can be predicted.
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Summary

Except for Brazil and Mexico, in Latin America a bioequivalence study is not
required for generic albendazole products, however they must comply with a disso-
lution requirement. The aim of the present study was to evaluate if differences in
the in vitro dissolution of albendazole tablets could be related to iz vivo pharmacoki-
netic differences. For the iz vitro evaluation 3 Mexican generic products containing
200 mg of albendazole (ALB) and the innovator product, were selected. Study was
performed according to the Mexican Pharmacopeia [1]. Differences were found
in the mean dissolution time (MDT) and in the f2 test. For the # vivo study, the
product with the lowest similarity factor was selected. Study was performed in 12
healthy volunteers who received a dose of 400 mg of ALB in a crossover design. ALB
and its main metabolite albendazole sulfoxide (ALBSO) were determined using a
previously validated LC/MS/MS assay. A high interindividual variability was found
both for the reference and the test products. No significant differences (P<0.05)
were found in maximum concentration (Cmax) and area under the curve (AUC)
for ALB or ALBSO, and therefore a relation 7z vitro-in vivo was not found. To explain
the variability, a nonlinear mixed-effects modeling approach was employed using
Monolix 2021R1 software. The best model was a one compartment with double
absorption peaks and lag time. Results showed that due to the high variability in
albendazole absorption and the double peak phenomena, the pharmacopeia dissolu-

tion test would not be representative of the 7% vivo behavior of the drug products.
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Summary

Amlodipine (AML) is the only dihydropyridine with a slow absorption, resulting
in prolonged Tmax (6-8 h), most likely due to its basic pKa=9.1. Although models
have been successfully developed, they overlooked the mechanisms behind this
phenomenon. Even though this could be explained by the recently introduced lyso-
somal trapping (Hypothesis 1: H1), it may also relate to a potential slow intestinal
permeabilicy (Hypothesis 2: H2). In this work, we developed and validated a PBPK
model using GastroPlus' to assess H1 and H2. Lukacova’s method was used to model
AML distribution, calculating the blood- to-plasma ratio from published equations
[1, 2]. Renal clearance was fit to 1.6 L/h [3]. CYP3A4 Km and Vmax were simulta-
neously fit to match intravenous profiles, while CYP3AS5 Vmax was set to 10% that
of CYP3A4 [4]. For H1, permeability (Peff=1.9x10* cm/s) was calculated from
ka [5] and fraction trapped was calculated to 1.17% using Henderson-Hasselbach.
For H2, Peff was decreased to target a borderline An=0.85 assuming no trapping.
Both internal and external validations showed r*>0.94 and RMSE <9.17. After oral
dose simulation, neither approach correctly predicted Tmax (1.1 and 2.0 h, H1 and
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H2, »s 8.0 h observed). Nonetheless, H2 performed comparatively better than H1
in predicting Cmax (prediction errors of 53 and 284%, respectively). Results suggest
that deeper mechanistic understanding is needed to model AML oral absorption,
although the H2 seemed to provide closer predictions. Therefore, further knowledge

on regional absorption may be to improve predictions for this and other similar drugs.
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Summary

Pharmacometrics is the discipline that quantifies the interaction between the drug
product and the patient through modelling. Among pharmacokinetic (PK) models,
compartmental are the simplest and perhaps most used in pharmaceutical industry.
Level A in vivo-in vitro correlation (IVIVC) is the highest standard were fraction
dissolved and absorbed are correlated point-by-point. Although mechanistical
PBPK software have recently emerged, compartmental deconvolution is still
highly used due to its simplicity and fewer number of assumptions. Validation
of the IVIVC requires reconstructing plasma profiles from 7z vitro dissolution. In
2005, Gohel ez a/. [1] published one equation for one- compartment PK. However,
no method was reported two-compartment cases. In this poster, we derived a novel
and simple method to reconstruct plasma profiles after Loo- Riegelman’s deconvo-
lution, which can be easily solved. Validation was achieved by both numerical back-
calculation of plasma profiles and applicating the equation to a real IVIVC case for
levonorgestrel as model drug. Back-calculation of plasma levels was not only accom-
plished, but also this method was successfully applied to correlate 7 vitro dissolution
and 7z vivo absorption of two contraception formulations with levonorgestrel and
ethynyl estradiol, which failed the bioequivalence for the former drug. Prediction
errors (PE) for Cmax and AUC parameters were below 15% for each formulation,
with average PE being below 10%, thus fulfilling the regulatory requirements for
IVIVC validation. This tool may be a valuable asset for small generic companies that

not always can afford expensive software.
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Summary

The hydroalcoholic extract of Physalis pernviana has poor oral bioavailability due to
low solubility and permeability [1, 2]. To improve the bioavailability and hypogly-
cemic activity of rutin, the major flavonoid on the extract, a self-emulsifying delivery
system (SEDDs) was developed. This study aims to conduct population pharma-
cokinetic and pharmacodynamic (PK/PD) modeling of the extract formulated
with SEDDs and evaluated through an oral glucose test in Wistar rats. The PK/PD
model, developed using Monolix software (Lixoft’, Paris, France) was chosen based
on the observation of graphs, Akaike information criterion (AIC) values and preci-
sion of the estimated parameters. The final popPK exhibit two compartments, dual
uptake of order 1 and order 0, a time delay for the second uptake, and Michaelis-
Menten elimination. These results could be explained because high plasma levels of
rutin (from extracts) after oral administration of SEDDs cause changes in the rate
of metabolic processes such as transport into the intestinal lumen and active tubular
secretion may become saturated [3, 4]. Our pharmacodynamic model suggests an
indirect stimulation mechanism for rutin, sice rutin stimulate calcium channels to
promote glucose reuptake into muscles [5, 6]. SEDDs significantly enhance extract

bioavailability, with 12 times greater potency than unformulated extract.

624


www.farmacia.unal.edu.co
mailto:dmaragonn@unal.edu.co

Abstracts of the V Ibero-American Pharmacometrics Network (RedIF) Congress, Bogota D.C., Colombia,
April 24" - 26%, 2024

Ethical approval

The study was approved by the Ethics Committee of the Science Faculty of Univer-
sidad Nacional de Colombia (Act 06,2015, project 40831, 22 June 2015).

Financial support and acknowledgements

To the Universidad Nacional de Colombia and Lixoft for the academic license of

Monolix software.

References

1. G.P. Dominguez Moré, M.I. Cardona, P.M. Septlveda, S.M. Echeverry, C.M. Oliveira
Simoes, D.M. Aragdn, Pharmacentics, 13, 535 (2021). Doi: hteps://doi.org/10.3390/phar-
maceutics13040535

2. M.I. Cardona. G.P. Dominguez, S.M. Echeverry, LH. Valderrama, A. Bernkop-Schniirch,
M. Aragén, Enhanced oral bioavailability of rutin by a self-emulsifying drug delivery system
of an extract of calyces from Physalis peruviana, |. Drug Deliv. Sci. Technol., 66, 102797 (2021).
Doi: https://doi.org/10.1016/j.jddst.2021.102797

3. D. Muifioz-Reyes. A.I. Morales, M. Prieto, Transit and metabolic pathways of quercetin in
tubular Cells: Involvement of its antioxidant properties in the kidney, Antioxidants (Basel),
10, 909 (2021). Doi: https://doi.org/10.3390/antiox10060909

4, X. Chen, O.Q.P. Yin, Z. Zuo, M.S.S. Chow, Pharmacokinetics and modeling of quercetin
and metabolites, Pharm. Res., 22, 892-901 (2005). Doi: hetps://doi.org/10.1007/s11095-
005-4584-1

5. V.D. Kappel, L. Zanatta, B.G. Postal, ER.M. Barreto Silva, Rutin potentiates calcium uptake
via voltage-dependent calcium channel associated with stimulation of glucose uptake in
skeletal muscle, Arch. Biochem. Biophys., 532, 55-60 (2013). Doi: https://doi.org/10.1016/j.
abb.2013.01.008

6. M.A. Felmlee, M.E. Morris, D.E. Mager, Mechanism-based pharmacodynamic modeling,
Computational Toxicology, 1, 583-600 (2012).

625


https://doi.org/10.3390/pharmaceutics13040535
https://doi.org/10.3390/pharmaceutics13040535
https://doi.org/10.1016/j.jddst.2021.102797
https://doi.org/10.3390/antiox10060909
https://doi.org/10.1007/s11095-005-4584-1
https://doi.org/10.1007/s11095-005-4584-1
https://doi.org/10.1016/j.abb.2013.01.008
https://doi.org/10.1016/j.abb.2013.01.008

Rev. Colomb. Cienc. Quim. Farm., 1'ol. 53(2), 556-657, 2024 www.farmacia.unal.edu.co

Improvement type 2 diabetes treatment with
vildagliptin using population pharmacokinetic and
pharmacodynamic modeling

Bruna Bernar Dias'*, Laura Ben Olivo?, Bibiana Verlindo de Araujo!

! Pharmaceutical Sciences Graduate Program, Federal University of Rio Grande do
Sul, Brazil

*E-mail: b.bernardias@gmail.com

Summary

Diabetes is a chronic metabolic disease [1, 2]. Previous studies demonstrated vilda-
gliptin (VDG) concentration in plasma in healthy and diabetic animals are the
same, but tissue penetration in healthy subjects is reduced compared to diabetic rats
[3, 4]. To understand VDG distribution and PK/PD we used a population-based
approach via NONMEM®".7.4. PK/PD analysis simulated free tissue concentra-
tions in diabetic patients after doses of 25, 50 and 100 mg once and twice daily
with DPP-4 inhibition described by an Emax model. Four-compartment model
with linear elimination described data, with bidirectional transport between
tissues and central compartment, diabetes influencing Q1 and Qout,liver, with CL:
2.7 L/h/kg (5%RSE), V1: 1.1 L/kg (9%RSE), Q1 healthy: 0.338 L/h/kg (21%RSE),
Ql,diabetic: 2.61 L/h/kg (21%RSE), V2: 1.85 L/kg (12 %RSE). Tissue parameters
were: Vmuscle: 2.5L/kg (26%RSE), Qin,muscle: 2.0 L/h/kg (0.8%RSE), Qout,muscle:
14.3 L/h/kg (23 %RSE) and Vliver: 2.2 L/kg (48 %RSE), Qinliver: 1.38 L/h/kg
(31 %RSE), Qoutliverhealthy: 218 L/h/kg (53 %RSE), Qoutliver,diabetic:
19.7 L/h/kg (49 %RSE). Model was translated from mice to humans using data
from previously published model developed for humans [5]. Muscle and liver Qin
and Qout were used to simulate the prediction expected tissue levels in patients. Free
tissue concentrations following once-daily dosing did not cause DPP-4 inhibition
across all dosing intervals, whereas 50 and 100 mg twice-daily dose produced suffi-
cient DPP-4 inhibition for adequate hypoglycemic effect during the whole interval
of dose. This first investigation of free tissue exposure and effect of VDG demon-
strate plasma concentrations are not useful to predict tissue effect of VDG and dose

administered twice daily can lead to better treatment results in type 2 diabetes.
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Summary

Tacrolimus concentrations are not available before start of therapy and in resource-
limited settings, preventing a posteriori model-informed precision dosing (MIPD).
Still, population pharmacokinetics (popPK) models can be used for a priori
(covariate-based) model-informed dosing. PopPK models were collected in a
systematic literature review and code was reconstructed. For each graft type, the
model with the highest sample/patient ratio was selected. The tool was developed
into a web application using the Shiny package in R (v1.7.4), where simulations
are performed using the mrgsolve package (v4.3.0). Four models were integrated,
covering a broad range of covariates [1-4]. After selecting a popPK model and
providing dosing details, the user can determine the clinical relevance of covariates
using a novel and rational probability of target attainment (PTA)- based approach,
including PTA versus covariate plots and receiver operating characteristic (ROC)
curves. Dose finding can be guided by a user-defined PTA target and the area under
the ROC curve (AUROC). An AUROC >0.5 indicates clinical relevance of the
covariate, hence covariate-based dosing may be investigated. User- specified virtual
patients (ze., covariates sets) can be inspected using predicted tacrolimus exposure
and PTA over time plots. Results were cross-validated against NONMEM. The beta
version of the tool can be accessed at https://hyannick.shinyapps.io/app_tac_simu-
lator/. Our tool provides an objective and efficient framework for simulation-based
assessment of the clinical relevance of covariates for a priori popPK model-informed
dosing of tacrolimus. It enables the investigation of individualized dosing right
from the first dose and is useful in settings where MIPD is not routinely/frequently

performed.
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Summary

Valproic acid (VPA) induces hyperammonemia (HA) in adults and pediatric
patients. We aimed to enhance a previous Quantitative Systems Pharmacology
model of VPA developed in Simulx® [1], focusing on characterizing age- and sex-
related differences in VPA-induced HA. A virtual population (n=2000) aged 0 to
40 years was created in PK- Sim". Individual patients were categorized into three
groups: i) toddlers (0-2 y/o); ii) children (3-14 y/o); iii) adules (15-40 y/o, 50%
women). Following literature reports, sex and age were introduced as covariates
affecting VPA clearance and inputs of carnitine, ammonia, and fatty acid. We simu-
lated the pharmacokinetic profiles of a delayed-release (Reference) and an extended-
release (Test) formulations containing VPA. Model extrapolation to the pediatric
population was assessed comparing predicted outputs with reported data [2-4].
HA incidence was predicted for each formulation under a 500q12 VPA, further
stratifying by age. Our findings supported Test’s objective to achieve a lower HA
incidence compared to Reference (odds ratio = 0.88). They also indicated that VPA
treatment was safer in pediatric patients. Interestingly, only these patients received
preventive L-carnitine supplementation (CS). Moreover, women exhibited 15%

higher HA incidence than men when receiving Reference. We conclude that admin-
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istering an L- carnitine dose equal to double the VPA dose, with the same inter-dose
interval, effectively maintains ammonia levels at baseline for adults and pediatrics.
This supplementation does not significantly impact unbound VPA concentrations,
indicating that the treatment efficacy should not be affected. This conclusion aligns
with the preventive CS practice implemented at the Uruguayan pediatric Hospital

Pereira Rossell.
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Summary

Interactions between feminizing hormone therapy (FHT) and oral pre-exposure
prophylaxis (PrEP): tenofovir disoproxil fumarate (TFV) and emtricitabine (FTC)
could negatively affect PrEP outcomes among transwomen [1]. We aimed to develop
a PopPK model using TFV and FTC plasma PK data from our trans-specific oral
PrEP study (PrEParadas) to evaluate the impact of FHT on oral PrEP PK and to
estimate TFV- diphosphate and FTC-triphosphate intracellular levels. PK data (24
h) from two groups of participants (using PrEP only and using PrEP plus FHT)
from the PrEParadas study was used [2]. The popPK analysis employed the software
NONMEM. The final model was expanded to the peripheral blood mononuclear
cell compartment using formation and elimination rate constant of metabolites
previously published [3]. The model was applied to estimate TFV-diphosphate and
FTC-triphosphate intracellular levels for transwomen on daily oral PtEP. A two-
compartment model with first-order absorption/elimination with lag time was the
best model to describe TFV and FTC PK. TFV clearance (CL/F) and volume of
distribution (V/F) estimated by the model were 62.5L/h (residual standard error
[RSE]: 4%) and 300L (RSE 13%), respectively. Body mass index was a significant
covariate influencing CL/F. FTC CL/F and V/F estimated by the model were
21.9L/h (RSE 4%) and 80.6L (RSE 8%), respectively, and body mass index and age
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were significant covariates influencing CL/F. The simulated intracellular through
concentrations of TFV- DP (mean: 61 fmol/10° cells) was of the same order as
previously published for transwomen on PrEP [3]. This suggests the potential use of

this model to estimate intracellular metabolite levels among transwomen on PrEP.
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Summary

Wharfarin, an oral anticoagulant, has been used for decades to prevent thromboem-
bolic events. The complex interplay between CYP2C9 and 1”’KORCT genotypes
on warfarin PK and PD properties is not fully understood in special sub-groups of
patients. This study aimed to externally validate a population pharmacokinetic/phar-
macodynamic (PK/PD) model for the effect of warfarin on international normal-
ized ratio (INR) and to evaluate optimal dosing strategies based on the selected
covariates in Caribbean Hispanic patients [1]. INR, and CYP2C9 and IVKORC7
genotypes from 138 patients were used to develop a population PK/PD model in
NONMEM. The structural definition of a previously published PK and PD models
for warfarin and INR, respectively, were implemented. Simulations were conducted
to determine optimal dosing strategies for each genotype combination, focusing
on achieving therapeutic INR levels. Findings revealed elevated IC50 for G/G,

634


www.farmacia.unal.edu.co
mailto:jorge.duconge@upr.edu

Abstracts of the V Ibero-American Pharmacometrics Network (RedIF) Congress, Bogota D.C., Colombia,
April 24" - 26%, 2024

G/A, and A/A T’KORCT haplotypes (11.76, 10.49, and 9.22 mg/L, respectively),
in this population compared to previous reports. The model-informed precision
dosing analysis recommended daily warfarin doses of 3-5 mg for most genotypes to
maintain desired INR levels, although subjects with combination of CYP2C9 and
I”KORCT genotypes *2/*2-, *2/*3- and *2/*5-A/A would require only 1 mg daily.
This research underscores the potential of population PK/PD modeling to inform
personalized warfarin dosing in populations typically underrepresented in clinical
studies, potentially leading to improved treatment outcomes and patient safety [2].
By integrating genetic factors and clinical data, this approach could pave the way for

more effective and tailored anticoagulation therapy in diverse patient groups.
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Summary

Warfarin stands out as one of the main anticoagulant drugs used in outpatients
with atrial fibrillation (AF) and valve replacement (VR) [1]. Due to its high vari-
ability, multiple population models have been published to reduce the occurrence
of adverse effects and improve therapeutic target attainment [2]. Most models
are built using data from European and Asian populations, evidencing the lack of
models with Latin-American populations. The objective of this study was to evaluate
the predictive performance of different population pharmacokinetic models using
Bayesian forecasting with Abbotbase PKS v1.1.0. Seven population pharmacoki-
netic (PK) models reporting typical PK parameters and interindividual variability
were included. Warfarin plasma concentrations were monitored in 22 outpatients
(14 female) aged from 33 to 72 years with aortic and mitral valve replacement (86%)
and atrial fibrillation (14%). A total of 41 warfarin plasma concentrations were
measured using High Performance Liquid Chromatography (mean +SD=2.35 +
0.94 pg/mL). A priori concentration estimates were calculated for all models. Mean
relative prediction error (rPE) values on each model ranged from 55% to 88% and
root mean square errors (RMSE) ranged from 1.31 to 2.03 pg/mL The best fitting
model was reported by Lane e a/. (2012) [3] using age and gender as covariates.
Most models showed poor predictive performance when applied to the studied
population. This suggests the need to build a specific model for the Mexican popula-

tion since none has yet been published.
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Summary

Isoniazid (INH) and rifampicin (RMP) are first-line drugs for tuberculosis (TB)
treatment which exhibit high intra- and interindividual pharmacokinetic variability
and potentially severe adverse effects. In Uruguay, TB has a moderately rising inci-
dence. Delayed diagnosis, among other causes, results in high hospitalization rates
and a prolonged anti- TB drug regimen [1]. In this work, we aimed to characterize
INH and RMP exposure by leveraging reported population pharmacokinetic
(popPK) models for INH and RMP as prior information for conducting empiric
Bayesian estimation of popPK parameters. We collected plasma concentrations of
INH and RMP from 97 hospitalized patients (19 critically ill) under standard treat-
ment using a limited sampling strategy (2 samples within 1-3 and 4-6 post-dosing
hours). Additionally, NAT2 gene polymorphism was determined. A two-compart-
ment model with transit compartment absorption and linear elimination, incorpo-
rating body weight and NAT?2 phenotype as covariates, was found to best describe
INH concentrations [2], while a one-compartment delayed first-order absorption
and linear elimination, with bodyweight as covariate, best described RMP concen-
trations [3]. For INH, 73% of patients achieved an AUC within the target range,
with a mean value of 15.9 pg-h/mL, and 46% of patients achieved a Cmax within
the range, with a mean value of 3.76 pg/mL. Meanwhile, for RMP, 92% of patients
achieved an AUC within the range, with a mean value of 27.0 pg-h/mL, and 20%
of patients achieved a Cmax within the range, with a mean value of 6.1 pg/mL. This
represents the initial phase in implementing model-informed precision dosing to

optimize anti-TB treatment in Uruguay.

Ethical approval

The study was conducted according to the ICH-GCP and the normative from the
Public Health Ministry from Uruguay (decree 158/2019). Additionally, the study

was done following the recommendations from the World Medical Association.
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Summary

Lamotrigine (LMT), a phenyltriazine derivative approved as anticonvulsant drug [1].
In bipolar disease (BD), the interest of LMT is as a mood stabilizer, and came
from limited but robust evidence of its efficacy in the prevention of mood relapses.
However, as the molecular pathogenesis and mechanistic basis of mood stabi-
lizer strategies of BD are poorly understood [2] it is important to know course of
the drug for better comprehension. In our study we included nineteen ongoing
patients, Mexican women from the psychiatry service of the Mental Health Insti-
tute (SALME), the mean age was 36.4 + 9.94 years old. They were diagnosed with
Bipolar Disease type I according to the DMS IV criteria. We obtain a total of thirty-
one blood samples from different times in a period of 1-3 months after treatment
with 200 mg standard dose of LMT. The model was developed using MONOLIX
v. 2021R1. The final model described a one- compartment model with an absorp-
tion and elimination first-order process. The residual error model was described
as proportional. Given the trough steady-state, we could estimate the following
parameters and RSE%. V/F = 91.33 L (13.0%) weight was added as a covariate,
CL/F = 3.98 L/h (78.9%), while the absorption rate constant (ka) was set at litera-
ture values of 3.5 h' [3]. As the pharmacokinetic profile, this drug has been studied
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as an epileptic drug, it is essential to propose a pharmacokinetic model of LMT in
patients with bipolar disease that helps to describe and comprehend the course of

the drug in this disease.

Ethical approval
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Summary

Chemotherapy-induced febrile neutropenia (CIFN) induces physiological altera-
tions with potential implications for antibiotic pharmacokinetics (PK), possibly
resulting in suboptimal drug exposure and reduced effectiveness. The pharmacoki-
netics of cefepime (FEP) was investigated in an open-label, non-randomized, obser-
vational study. Patients with CIFN received cefepime in a dose of 2 g IV every 8
hours as 30-minute infusions. Plasma concentrations of FEP were determined using
a microbiological assay. A two-compartment population PK model appropriately
described the data, ith individual clearance dependent on serum creatinine levels.
Monte Carlo simulation was employed to evaluate and compare various dosing
regimens with different minimum inhibitory concentration (MIC) values, related
to resistance cut-off points for Enterobacteriaceae. According to the simulations,
increasing the daily dose of cefepime beyond 6 g daily was unnecessary to achieve

a probability of target attainment (PTA) = 90%. Cumulative fraction of response
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(CFR) with intermittent dosing was suboptimal for empirical therapy regimens
against K. prneumoniae and P. aeruginosa. Continuous infusions could be utilized in
this setting to maximize exposure. Patients with high serum creatinine levels were
more likely to achieve predefined pharmacokinetic/pharmacodynamic (PK/PD)

targets compared to patients with low levels.
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Summary

Oral formulations of isosorbide-5-mononitrate (5-ISMN) emerge as a treatment
option for patients with angina pectoris to minimize the problems associated with
isosorbide dinitrate, such as a longer elimination half-life, no first-pass metabo-
lisms, and it has prolonged therapeutic effects and reproducible clinical effects [1,
2]. This study aimed to develop and validate a UPLC-MS/MS method for quan-
tifying 5-ISMN in human plasma and demonstrate its application in a pilot study
through noncompartmental pharmacokinetic (PK) analysis. The method adhered
to national [3] regulations. This method was successfully applied to determine
5-ISMN in samples from six healthy Mexican volunteers after an oral single- dose
of 60 mg. Noncompartmental PK analysis, executed with Phoenix WinNonlin soft-
ware. The media + standard deviation or median (interval) values of Cmax, Tmax,
AUCO0e0, clearance, half-life and elimination constant were 620.80 + 159.35 ng/mL,
3.83 £ 0.81 h, 9560.00 £ 2693.00 (h-ng/mL), 6.84 (6.18 - 10.01) L/h and 0.1015
(0.07 = 0.11) h*, respectively. Before initiating a crucial bioequivalence study, it is
advisable to conduct a preliminary investigation known as a pilot study. This prelim-
inary study serves multiple purposes, including validating analytical methods, evalu-
ating variability in PK, determining the required sample size for sufficient statistical
power, and refining the timing of sample collection intervals. In conclusion, this
information can be used to establish pharmacokinetic profiles to assess new formu-

lations and facilitate the development of a bioequivalence study.
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Summary

Acute lymphoblastic leukemia (ALL) stands as the most prevalent malignant
neoplasm within the pediatric population in Ecuador [1-3]. Its treatment requires
high doses of methotrexate (HDMTX), whose pharmacokinetics might be influ-
enced by chromosomal translocations (ChTr) and transporter polymorphisms. The
aim of this research is to ascertain the correlation between chromosomal trans-
locations and transporter polymorphisms with methotrexate pharmacokinetics
(MTX) [2-4]. A prospective study was conducted involving 48 children (aged
1 to 17 years) diagnosed with ALL, who were treated at SOLCA Hospitals in
Cuenca, Loja and Machala. These patients received HDMTX through slow infu-
sion over 24 hours during the maintenance phase. Chromosomal translocations
12/21, 1/ 19 were identified using karyotype analysis, while genetic polymorphisms
ABCBI1751128503, rs1045642 were assessed through qPCR. Plasma concentrations
of MTX were determined using enzyme immunoassay. Population pharmacokinetic
(PopPK) analysis was performed using Monolix_Suite v2023R1 software, assessing
the impact of covariates on intercompartmental clearance (CL), central distribu-
tion volume (V1), and peripheral distribution volume (V2). The structural two-

compartment model was employed, and covariates related to both translocations
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and polymorphisms did not influence. However, gender had an impact on V1 (L) =
0.59, CL (L/h) =1.02, Q (L/h) =0.04, V2 (L) = 0.0005. The results obtained indi-
cated no association with 7:7045642, consistent with findings in other studies [5-8],
although some suggest a decrease in CL. Regarding chromosomal translocations,
there are no studies related to PopPk of MTX. No association was found between
the mentioned polymorphisms or ChIr and the PopPk of methotrexate. Only V1

was associated with gender, which should be considered for dose adjustments.
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Summary

Methotrexate (MTX) is used to treat a variety of diseases, including lupus, arthritis,
and acute lymphoblastic leukemia (ALL) [1]. The therapeutic range of MTX is
highly narrow; therefore, it is necessary to maintain therapeutic concentrations to
avoid the induction of hepatic and pulmonary abnormalities and myelosuppres-
sion [2]. A previously established population pharmacokinetic (popPK) model was
utilized to describe the drug’s time course in our patients, and a posteriori method
was used to estimate typical parameters due to the limited data reported by the
Hematology-oncology service of the HCJIM. Retrospective, observational, and
descriptive study was performed to determine pediatric patients’ clinical and anthro-
pometric characteristics. Available concentrations of MTX infused at 2-5 g/m? in
the plasma of 25 patients with ALL between 24 to 72 hours post-dose were deter-
mined using the ELISA technique. Sixty-six concentrations of MTX were recovered
from clinical records from 2018 to 2022.The a posteriori analysis was performed
with the program Monolix 2023R1 (Lixoft, France), based on the two-compart-
ment model described by Oliveira (Cl = 7.66 L/h, V1 = 26.8 L, V2 = 847 L,
Q =0.218 L/h) that include as covariates renal function and factors related to body

size [3]. Visual prediction checks and individual prediction graphs were performed.
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Odur patients’ concentrations were within the 90% confidence interval of the predic-
tions, concluding that the model’s covariates improved its performance. Future
prospective studies are required to develop a popPK approach in our patients to
explain the time course of the drug’s process in the body and link it to its therapeutic
effects using a PK/PD model.
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Summary

Tacrolimus, an immunosuppressant used after organ transplantation, exhibits
significant pharmacokinetic variability. Population pharmacokinetic (pop-PK)
models have been established to study this variability, but most focus on early liver
and renal transplants. This study aimed to address the gap in knowledge by devel-
oping a nonparametric pop-PK model for tacrolimus in adult patients four and two-
thirds years post-transplant. The model development utilized intensive sampling
data (6 samples per day) from 9 patients. A three-compartment model with first-
order absorption best described the data. Body mass index (BMI), hematocrit, time
since transplant, and CYP3AS5 and ABCB genotypes were identified as significant
covariates influencing drug clearance and distribution volumes (allometrically scaled
to BMI). The final model yielded an R-squared of 0.37, indicating a moderate fit
between predicted and observed values. Additionally, the model exhibited a bias
of 0.151 and an imprecision of 2.05. The final mean parameter estimates included
apparent clearance (CL/F) of 0.03 L/h, apparent central volume (V/F) of 0.12 L,
apparent peripheral volume (Vp/F) of 3.86 L, relative bioavailability, and absorption
rate constant (Ka) of 0.42 h. While this model demonstrates potential for individu-
alized dosage predictions, further validation with additional data and prospective

evaluation are necessary.
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Summary

Acetaminophen remains a first-line analgesic for children and adults. Clearance
(CL) and volume of distribution (Vd), which determine dosage, may differ in obese
compared to non-obese individuals, suggesting at least two subpopulations better
described by non-parametric approaches. We aimed to determine the population
pharmacokinetics of acetaminophen in adults with and without obesity after an
oral dose of 1000 mg, evaluating whether body composition affects drug kinetics.
Twenty-four adults were recruited. Blood samples were collected at 0, 15, 30, 60,
90, 120, and 360 minutes after acetaminophen administration. Plasma concentra-
tions were measured using a validated high-performance liquid chromatographic
assay with ultraviolet detection. Data were analyzed using Pmetrics. A total of 144
samples were used, resulting in 21 support points. A two-compartment pharmaco-
kinetic model with first-order elimination better described drug kinetics (R2 = 0.96
for individual obs-pred plot). Several subpopulations were identified comparing
obese and non-obese populations. Fat mass was the best covariate to describe
acetaminophen CL, which was 48.3 L/h/70 kg. Volume of central and peripheral
compartments were 4.3 and 71.2 L, respectively. Absorption lag time and bioavail-
ability were 13 minutes and 86%, respectively. Fat mass was an important covariate
for describing acetaminophen pharmacokinetics. Dosing of acetaminophen in obese

patients should consider population pharmacokinetic parameters.

Ethical approval

The protocol adhered to the principles of the Declaration of Helsinki and was
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Summary

Model-informed precision dosing (MIPD) plays a key role in the success of tubercu-
losis (TB) treatment with first-line drugs (rifampicin — RIF isoniazid - INH, etham-
butol — ETB and pyrazinamide — PZA). While MIPD is traditionally performed
with plasma drug concentrations, Dried Blood Spots (DBS) quantification is an
increasingly popular alternative. However, plasma and DBS concentrations are non-
concordant [1] and plasma therapeutic targets cannot be used to interpret DBS
concentrations, limiting its applications in MIPD. Nonetheless, differences between
DBS and plasma concentrations can be explained by drug partitioning between red
blood cells and plasma. In this study the red blood cell / plasma partition coefficient
(Kipesp) of first-line anti-TB drugs was estimated zz-vitro to correct DBS concentra-
tions. Spiked whole blood samples were incubated at 37 °C for 2 hours to obtain
K./, values through LC-MS/MS analysis [2]. Mean K, values were 1.02 + 0.49
for RIF, 1.30 + 0.33 for INH, 2.75 + 0.37 for ETB and 1.05 + 0.12 for PZA. K,
was concentration-dependent for ETB and hematocrit- dependent for RIF. Drug
concentrations were quantified on plasma and DBS samples from 15 TB patients
and Ky, values were used to correct DBS concentrations [3]. Assessment with
Bland-Altman plots showed good agreement between corrected DBS concentra-
tions and plasma concentrations. Passing-Bablok regressions revealed concordance
between concentrations in both matrices (except for RIF). This improvement in
agreement indicates that Krbc/}, estimation is important for pharmacometrics appli—
cations of DBS sampling, particularly for substituting plasma sampling for MIPD

purposes.
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