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Abstract

Background: Olaparib is an inhibitor of the human poly-(ADP-ribose]-polymerase enzymes
(PARP1/2] needed to repair single-strand DNA breaks. It is used in breast, ovarian, prostate

and pancreatic cancer.

Objectives: This work aimed to describe the pharmacokinetics/pharmacodynamics (PK/
PD) relationship between olaparib plasma concentrations and common adverse effects [i.e.
anaemia and hypercreatininaemia), in a real-life setting, to propose a target concentration for

therapeutic drug monitoring.

Methods: Two PK/PD models describing the evolution of haemoglobinaemia and
creatininaemia as a function of time were developed, based on data from, respectively, 38 and
37 patients receiving olaparib. The final model estimates were used to calculate the incidence
of anaemia and creatinine increase according to plasma trough concentrations for 1000 virtual

subjects to define target exposure.

Results: The final models correctly described the temporal evolution of haemoglobinaemia
and creatininaemia for all patients. The haemoglobinaemia PK/PD model is inspired by
Friberg's model, and the creatininaemia PK/PD model is an indirect response model. Model
parameters were in agreement with physiological values and close to literature values for
similar models. The mean (population) plasma haemoglobin concentration at treatment
initiation, as estimated by the model, was 11.62g/dL, while creatinine concentration was
71.91umol/L. Using simulations, we have identified a target trough concentration of 3500-
4000 ng/mL, above which more than 20% of patients would report grade =3 anaemia.
Conclusion: Based on real-world data, we were able to properly describe the time course of
haemoglobinaemia and plasma creatininaemia during olaparib treatment.
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Introduction

Olaparib is an inhibitor of the catalytic activity of
the human  poly-(ADP-ribose)-polymerase
enzymes (PARP1 and PARP2) needed to repair
single-strand DNA breaks (SSB). It interferes
with the DNA repair process and induces cancer
cell death.!> Actually, six primary pathways of
DNA damage response are identified. They are
variably involved in dealing with double-strand
DNA breaks (DSB) and single-strand DNA break

damage from a variety of mechanisms of injury.
To repair SSB, one way is base excision repair,
which implies PARP 1 and 2 enzymes. Olaparib,
by inhibiting PARP enzymes, causes the accumu-
lation of SSB in the cell leading to an increase in
DSB in DNA. Homologous recombination (HR)
and nonhomologous end joining (NHE]) recom-
bination are the two major pathways responsible
for repairing DSB. HR pathways become active
in the S/G2 phase due to the availability of a sister
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chromatid, whereas NHE] repairs DSB through-
out all cell cycle phases except the M phase.
NHE] is faster than HR and mainly occurs in the
G1 phase. Beyond the already-known proteins,
such as Ku70/80, DNA-pharmacokinetics
(PKcs), Artemis, DNA pol A/u, DNA ligase
IV-XRCC4 and XLF, s proteins are involved in
the NHE]. Among them, MRI/CYREN has a
dual role, as it stimulates NHE] in the G1 phase
of the cell cycle, while it inhibits the pathway in
the S and G2 phases. Mutations in genes may
lead to HR deficiency. Among them, BRCA1/2
mutations are the most frequent.® Olaparib is
used in breast, ovarian, prostate and pancreatic
cancer’ ' in case of mutations in the BRCAI1/2
genes. PARP inhibition is not effective in healthy
cells, because they can use the HR mechanism to
repair DNA.%5 It is only in cells with defects in
HR, due to, for example, BRCA1 or 2 mutations,
that PARP inhibitors are particularly effective.

The SOLOI1 trial (5-year follow-up of a rand-
omized, double-blind, placebo-controlled, phase
IIT trial) in newly diagnosed advanced ovarian
cancer showed a progression-free survival of
56 months with olaparib versus 13.8 months with
placebo.!> Beyond DNA repair mechanisms,
other functions of PARP1 have been identified,
notably its role in stimulating angiogenesis, thus
contributing to tumour shrinkage. This is why it
justifies the combination of PARP inhibitors with
anti-angiogenic agents such as bevacizumab for
the maintenance treatment of patients with
advanced ovarian cancer.?71¢ Other angiogenic
pathways are studied such as the PI3K (phospho-
inositide 3-kinase) pathway, which is frequently
upregulated in epithelial ovarian cancer and plays
an important role in cell survival, chemoresist-
ance and preservation of genomic stability, as it is
implicated in many processes of DNA replication
and cell cycle regulation. The inhibition of the
PI3K may lead to genomic instability through a
decrease in the spindle assembly checkpoint pro-
tein Aurora kinase B activity and, consequently,
an increase in the occurrence of lagging chromo-
somes during prometaphase.!”

The recommended dose for olaparib (tablet) is
300 mg twice daily. Currently, dosage adjustments
are based on the occurrence of adverse events
which implies a link between olaparib plasma con-
centrations and the onset of toxicities.1820 The
most common adverse events are anaemia (20%

of grade 3 and 2% of grade 4), neutropenia (8% of
grade 3 and <1% of grade 4), asthenia, nausea,
vomiting, diarrhoea or blood creatinine increase.!®
Velev er al.?! showed, based on ‘real-world’ data, a
significant association between olaparib predicted
through concentrations and the occurrence of
adverse events, and identified an upper limit for
residual concentration of 2500 ng/mL. Otherwise,
at present, only one PK/pharmacodynamics (PD)
study has investigated the relationship between
olaparib plasma concentrations and the onset or
progression of anaemia,?? and no PK/PD model
describing the relationship between olaparib and
creatinine plasma concentrations has been
developed.

This work aimed to describe the PK/PD relation-
ships between olaparib concentrations and
common adverse effects (i.e. anaemia and hyper-
creatininaemia), in a real-life setting, to propose
therapeutic concentration targets.

Patients and methods

Our study methodology follows ESMO-GROW
(Guidance for reporting oncology real world
evidence) recommandation??> (Supplemental
Material).

Patient and sampling

Between March 2015 and December 2021, all
consecutive patients treated with olaparib and
who benefited from therapeutic drug monitoring
(TDM) at the Georges-Francgois Leclerc Center
(Dijon Clinical Cancer Center) or in selected
hospitals in the Paris area (cf. affiliation of inves-
tigators) were included in this retrospective study.
TDM of olaparib was performed as part of rou-
tine clinical practice.

Data collection

Patients’ data were retrieved retrospectively from
medical records. Patients with incomplete dosing
history or insufficient PD data (minimum of three
observations per patient over 3—6 months) were
not included in the PK/PD analysis. A complete
list of variables included in the study was disponi-
ble in Supplemental Material 1.

Analytical methods are detailed in Supplemental
Material 2.
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Population PK/PD model development
Pharmacokinetic/pharmacodynamic models. A
population pharmacokinetic (popPK) model and
two PK/PD models were developed to describe
the relationships between olaparib plasma con-
centrations and haemoglobin and creatinine
kinetics during the first 3 and 6 months of treat-
ment, respectively (cf. Supplemental Material 3).
PK and PD modelling were done sequentially,
that is, individual pharmacokinetic parameters
estimated using the popPK model for olaparib
were used as individual constants (regressors in
Monolix®) in the PK/PD models. The develop-
ment of the popPK model is described in Supple-
mental Material 4.

Estimation model and software

To develop the popPK and the PK/PD models, a
non-linear mixed effect modelling approach was
used. For this step, Monolix® version 2023R1
software was used (Lixoft SAS, a Simulations
Plus company, Antony, France). Population
parameters were estimated using the Stochastic
Approximation Expectation—-Maximization
(SAEM) algorithm. Inter-individual variability
(IIV) was coded as follows: Param; = Param,,,, *e"
with Param,; the value of the individual parame-
ter, Param,, the typical value of the population
and n the random effect that follows a normal dis-
tribution centred on 0 and of standard deviation
. All PD data were log-transformed. Covariate
analysis is detailed in Supplemental Material 5.

Model evaluation

Selection of the final model was based on the
comparison between model objective function
values (OFV), relative standard error (RSE, i.e.
precision) of parameter estimates and the associ-
ated IIV and graphical diagnostics.

Graphical diagnostics include observed wversus
population or individual predicted concentra-
tions, prediction corrected visual predictive check
(pcVPC) and the plot of normalized prediction
distribution error as a function of time or popula-
tion prediction concentrations.

Simulations

Based on the final PK/PD models, simulations
were performed to identify olaparib trough con-
centration associated with an increased onset of

anaemia =.grade 3 and an increase in hypercre-
atininaemia superior to 20% than baseline at
treatment instauration. Using Simulx2023R1®
software (Lixoft SAS, Simulations Plus Company,
Antony, France), 1000 simulations of changes in
plasma haemoglobin and creatinine concentra-
tions over 42 days for several residual concentra-
tions (Cmin,ss) of olaparib (1000-7000ng/mL)
were carried out. The proportions of patients
with grade 3 and grade 4 anaemia defined accord-
ing to the CTCAE v5 (Common Terminology
Criteria for Adverse Event) classification and of
patients with plasma creatinine increase by more
than 20% of the initial serum creatinine concen-
trations were calculated for each Cmin,ss level.
To determine target concentrations, a threshold
of 20% of patients presenting the adverse effect
was chosen.

Results

Patients and data

Of the 87 patients for whom at least one olaparib
plasma assay was available between July 2015 and
December 2021, one was excluded because the
time between the last olaparib intake and sam-
pling was not reported. A total of 86 patients were
included in the PK analysis, 38 in the PK/PD
study for haemoglobin and 37 for creatinine (cf.
Supplemental Material 6). Baseline patients’
characteristics are detailed in Table 1.

Population PK model

Olaparib PK data were described using a one-
compartment model with distinct first-order
absorption kinetics for capsules and tablets, and a
first-order elimination (Figure 1).

The residual error was described using a propor-
tional model and was 39%. The final parameter
estimates are summarized in Table 2.

Age was the only covariate significantly associated
with apparent clearance (CL/F). CL/F decreases
by 1.08% each year. The model was validated
using model diagnostics such as the result of
pcVPC [Figure 2(a)] showing that the 5th, 50th
and 95th percentiles of the observed concentra-
tions were within the 95% confidence interval of
the predicted concentration, demonstrating the
accuracy and adaptability of the model (cf.
Supplemental Material 4).

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

THERAPEUTIC ADVANCES in

Volume 16

Table 1. Patient characteristics.

Population used to build the
popPK model

Population used to build the
haemoglobin model

Population used to build the
creatinine model

Value
median (min-max)
or number (%)

Value
median (min-max)
or number (%)

Value
median (min-max)
or number (%)

Number of patients

Patients’ characteristics at olaparib initiation

Sex

Male

Female
Age
Weight (kg)

Number of patients with missing data
Size (cm)

Number of patients with missing data
Haemoglobin (g/dL)

Number of patients with missing data
Creatinine (umol/L)

Number of patients with missing data
Bilirubin (umol/L]

Number of patients with missing data
ASAT (U/L)

Number of patients with missing data
ALAT (U/L)

Number of patients with missing data
GGT (U/L)

Number of patients with missing data
ALP (U/L)

Number of patients with missing data
ECOG

0

1

2

Unknown

86

5 (5.8%)

81 (94.2%)
64.5 (28-89)
56 (43-84)

58 (67.4%)
159 (150-173)
60 (69.8%)
11.2(8.6-13.6)
31 (36%)

64 (38-125.7)
33 (38.4%)
7.1(2.6-17.3)
58 (67.4%)

21 (6-55)

40 (46.5%)

14 (5-60)

38 (44.2%)
30.5 (14-523)
58 (67.44%)
76 (36-160)

58 (67.4%)

11 (12.8%)
31 (36%)
8 (9.3%)

36 (41.9%)

38

1(2.7%)

36 (97.3%)
64.5 (28-89)
57.6 (43-84)
0

161 (150-173)
0
11.3(7.9-13.6)
0

71 (38-125.7)
0

6.8 (2.6-17.3)
0

23 (13-45)

0

20 (5-44)

0

54 (14-229)

0

79 (36-160)

0

7 (18.9%)
16 (43.2%)
4(10.9%)

10 (27%)

37

1(2.7%)

36 (97.3%)
64.8 (28-89)
57.6 (43-84)
0

161 (150-173)
0
11.3(7.9-13.6)
0

71 (38-125.7)
0
6.8(2.6-17.3)
0

23 (13-45)

0

20 (5-44)

0

54 (14-229)

0

79 (36-160)

0

7(18.9%)
17 (45.9%)
4(10.9%)

9 (24.3%)

(Continued)]
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Table 1. (Continued)

Population used to build the
popPK model

Population used to build the
haemoglobin model

Population used to build the
creatinine model

Value
median (min-max)
or number (%)

Value
median (min-max)
or number (%)

Value
median (min-max)
or number (%)

Cancer characteristics at olaparib initiation

Mutation
BRCA1/2
HRD+/BRCA-
Treatment line
1
2
3and +
Unknown
Type of primary cancer
Ovarian cancer
Breast cancer
Pancreas cancer
Prostate cancer
Unknown
Other
Metastatic at diagnosis
Yes
No
Recurrence
Yes

No

Olaparib treatment characteristics

Olaparib formulation
Capsule
Tablet

Co-treatment (bevacizumab)

Yes

No

80 (93%)
6 (7%)

43 (50%)
12 (13.9%)
1(1.16%)
30 (34.9%)
67 (77.9%)
7 (8.3%)
1(1.1%)
2(2.3%)
3(3.5%)
6(6.9%)

/

/

24 (28%)
62 (72%)
/

35(92.1%)

3(7.9%)

27 (72.9%)
8 (21.7%)

2 (5.4%)

30 (79%)
4(10.5%)
1(2.6%)
0 (0%)

0 (0%)

3(7.9%)

7(18.9%)

30 (81.1%)

13 (35.2%)

24 (64.8%)

9 (24.4%)
28 (75.6%)

34 (91.9%)

3(8.1%)

27 (72.9%)
8 (21.7%)

2 (5.4%)

31 (83.7%)
4(10.9%)
1(2.7%)

0 (0%)

0 (0%)

1(2.7%)

8(21.6%)

29 (78.4%)

13 (35.2%)

24 (64.8%)

9 (24.4%)
28 (75.6%)

ALAT, alanine aminotransferase; ALP, alkaline phosphatase; ASAT, aspartate aminotransferase; BRCA, (BRCA1 and BRCA2) genes most frequently

affected in hereditary breast and ovarian cancer; ECOG, eastern cooperative oncology group; GGT, gamma-glumatyltranspeptidase; HRD,
homologous recombination deficiency ; popPK, population pharmacokinetic
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Figure 1. Pharmacokinetic/pharmacodynamic model describing olaparib effect on haemoglobinaemia and

creatininaemia.

Conc, olaparib concentration; CL/F, olaparib apparent clearance; CREAT, compartment corresponding to the circulating
creatinine; EDRUG, drug effect; y, feedback mechanism; HB, compartment corresponding to the circulating haemoglobin;
HBO, haemoglobin at time 0 in HB compartment; HBt, haemoglobin at time t in HB compartment; ka capsule, olaparib
absorption constant for capsule formulation; ka tablet, olaparib absorption constant for tablet formulation; kHB, rate of
elimination of haemoglobin from the systemic circulation; Kin, input rate of creatinine from the systemic circulation, Kout,

rate of elimination of creatinine from the systemic circulation;

kPROL, rate of stem cell proliferation; kTR, maturation rate;

MTT, mean transit time; PROL, proliferation compartment; SlopeHB/CREAT, sensitivity to olaparib-induced anaemia or
creatinine increase; V/F, olaparib apparent volume of distribution.

PK/PD model

Haemoglobin model. The most relevant model is
the one developed based on Friberg’s model with
a linear drug effect (Figure 1). Because of conver-
gence issues, mean transit time (MTT) was fixed
to the physiological value of red cell maturation
(5days or 120h).24 All the parameters were esti-
mated with relatively low RSE values (below
50%) and are presented in Table 3.

Regarding covariates, ‘type of cancer’ (ovarian
cancer versus breast and pancreatic cancers) was
the only significant covariate associated with HB,,
resulting in a drop in OFV of 20.61 points com-
pared to the base model, whereas the IIV of the
HB, parameter dropped by 0.76%. However, this
impact was not retained as clinically significant.
Graphical diagnostics of the final haemoglobinae-
mia model are presented in Supplemental
Material 7. Overall, the model showed acceptable
goodness of fits and no model misspecification
could be observed. The pcVPC [Figure 2(b)]
showed that the 5th, 50th and 95th percentiles of
the observed haemoglobin concentrations are
within the 95% confidence interval of the

predicted concentration, allowing us to validate
the final model.

Creatinine model. An indirect response model
was used to describe creatinine kinetics (Figure
1). The parameters estimated by Monolix® are
presented in Table 4.

Regarding covariates, no significant covariate was
found.

Final model diagnostics are presented in
Supplemental Material 8 and showed no major
model misspecifications. Figure 2(c) presents the
pcVPC of the final creatininaemia model which
showed that the 5th, 50th and 95th percentiles of
the observed creatinine concentrations were
within the 95% confidence interval of the pre-
dicted concentration, further validating the
model.

Simulation
Figure 3 presents the incidence of grade 3 or 4
anaemia at the nadir or the incidence of blood

journals.sagepub.com/home/tam
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Table 2. Final olaparib population PK model parameter estimates.

Parameter Description Final model without  Final model
covariate
Estimate RSE (%) Estimate RSE (%)
Fixe effect K, capsute pop Absorption rate constant for  0.71 17.3 0.598 17
capsule (h-1)
(R it e Absorption rate constant for 1.28 10.4 1.17 9.76
the tablet (h-")
CUF,p Apparent clearance (L/h) 5.74 5.72 5.95 5.63
V/Fpop Apparent volume of 47.54 9.84 49.8 11.3
distribution (L)
Bet-togtiage) Effect of age on CU/F / / -0.957 263
Random Vg Inter-individual variability in  42.5 11.9 40.4 13.4
effect CUF (CV%)
11Vy Inter-individual variability in  32.3 30.2 25 52.8
V/F (CV%)
Residual B Proportional error 0.39 7.22 0.404 7.08
error
OFV Objective function value 752.1 741.99

2
IV is given by the coefficient of variation (CV in %), which is equal to CV=ve® —1, © being the standard deviation of the

random effect.

CV, coefficient of variation; 11V, inter-individual variability; PK, pharmacokinetics.

creatinine increase superior to 20% from baseline
according to Cmin,ss. These results show that
20% of simulated patients with Cmin,ss between
3500 and 4000ng/mL developed grade 3/4
anaemia.

Discussion

Nowadays, the maximum tolerated dose or the
one just below is generally the dose used to treat
patients.2> However, in clinical trials, patients are
selected based on numerous inclusion criteria
that are not representative of the general popula-
tion, thus limiting the generalizability of the cho-
sen dose. In addition, a high IIV is observed with
oral antineoplastic agents leading to large differ-
ences in plasma drug exposure.?® Olaparib is no
exception to this variability’»2° which means that
the approved dose may lead to plasma sub-thera-
peutic exposure in some patients, leading to loss
of efficacy, whereas others will present supra-
therapeutic plasma concentrations with risks of
toxicities. Anaemia is one of the most common
side effects of olaparib with more than 20% of
grade >3.2728 This severe side effect can then

lead to a discontinuation or an interruption of the
treatment which could be deleterious for the
patient. It is necessary to develop tools to predict
these toxicities and be able to anticipate them to
avoid them. Studying the kinetics of haemoglobi-
naemia and creatininaemia during olaparib treat-
ment can help to better understand the
exposure—toxicity relationships. For the first time,
we have described the evolution of haemoglobi-
naemia and creatininaemia in patients treated
with olaparib, using PK and PD models. The
long follow-up of patients, 3 months for haemo-
globin and 6 months for creatinine, has enabled
us to understand and describe the entire phenom-
ena observed.

Our models are semi-physiological, with esti-
mated parameters conforming to physiological
values. Indeed, for haemoglobin, HB,, which rep-
resents the baseline haemoglobin concentration
at the start of treatment, is equal to 11.62g/dL,
which is slightly lower than physiological values,
but this can be explained by the fact that for some
of our patients, olaparib is not the first line of
treatment. Baseline creatininaemia (71.91 umol/L)

journals.sagepub.com/home/tam
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Figure 2. Prediction corrected visual predictive checks based on 1000 simulations of study design. (a) pcVPC
of olaparib concentrations for the final popPK model. (b) pcVPC of haemoglobin concentrations for the final
PK/PD model. (c] pcVPC of creatinine concentrations for the final PK/PD model. Dark dots represent the
observed data. The dark red area represents a deviation of the model predictions from mimicking the observed
data. Solid lines refer to the median, 10th and 90th percentiles of observed data. The dark grey area is the
median 90% confidence interval and light grey areas are the 90% confidence interval for the 10th and 90th

percentiles of the model predictions.

pcVPC, prediction corrected visual predictive check; PD, pharmacodynamics; PK, pharmacokinetics; popPK, population

pharmacokinetic.

is also consistent with the physiological range.
Concerning creatinine, the historical marker of
choice for assessing renal function, it is now
known that it is partly secreted in the kidney by
the organic cation transporter 2 (OCT2) and the
multidrug and toxin extrusion proteins MATE 1
and MATE2-K.?%30 Studies have shown that
olaparib is an inhibitor of the OCT?2 transporter
and the MATE 1 and MATE2K extrusion pro-
teins, and is therefore involved in tubular creati-
nine secretion.!’»? Thus, the increase in blood
creatinine observed with olaparib could be related
to the inhibition of renal transporters by the drug.
With our model, which is semi-physiological, we
have succeeded in capturing this mechanism of
inhibition. Nowadays, however, it is impossible to
distinguish, based on a single plasma creatinine

assay, the part of creatininaemia increases due to
renal transporter inhibition and impaired renal
function. Another endogenous marker, cystatin
C, can also be used to assess renal function. It is
freely filtered by the glomerulus, completely reab-
sorbed and metabolized by proximal tubule cells,
is not secreted by renal transporters and is unaf-
fected by age, sex, changes in diet or muscle mass,
unlike creatinine.3!-32 A study by Bruin ez al. con-
cluded that an alternative renal marker such as
cystatin C should be used to accurately calculate
glomerular filtration rate in patients taking olapa-
rib,2° as this assay would discriminate the portion
of the increase in blood creatinine due to inhibi-
tion of renal transporters or impairment of glo-
merular filtration. It would therefore be interesting
to set a threshold for the increase in creatinine in
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Table 3. Final population haemoglobin PK/PD models parameter estimates.

Parameter  Description Final model
Estimate RSE (%)

Fixed effect HBopop Baseline haemoglobin value (g/dL) 11.62 1.35

MTT,qp Mean transit time (h) 120 (Fixed)

SLOPEgg,,,  Slope of the sensitivity to olaparib-induced 0.00056 30.3

anaemia (L/mg)

v, Feedback effect on the proliferation process  0.027 43.2
Random effect  11Vyg Inter-individual variability in HB, (CV %) 5.54 22.6

Vs ope 1B Inter-individual variability in SLOPE 5 (CV %)  124.26 23.1
Residual error B Proportional error 0.097 5.28
OFV Objective function value 759.17

602
IV is given by the CV (in %), which is equal to CV=ve® —1, o being the standard deviation of the random effect.
CV, coefficient of variation; IV, inter-individual variability; OFV, objective function value; PD, pharmacodynamics; PK,

pharmacokinetics; RSE, relative standard error.

relation to the initial value, above which it could
be said that it is very strongly a question of
impaired renal function and not only an effect of
olaparib on the transporters. Future investiga-
tions should address this issue. Based on our
models and simulations, we identified a minimum
target olaparib plasma concentration of 3500—
4000ng/ml, above which more than 20% of
patients would develop grade 3 and/or 4 anaemia.
In the study by Velev ez al., a minimum concen-
tration of 2500ng/mL was associated with a
higher risk of developing serious adverse events.?!
We believe that the difference in target concentra-
tions is due to the inclusion of all types of grade 3
adverse events in the Velev study. In a prelimi-
nary analysis of our data, we found no association
between the onset of asthenia and olaparib expo-
sure (data not shown), which may suggest that
the inclusion of this adverse event in the study
may lower the target concentration.

Today, for PARP inhibitors, and especially olapa-
rib, there is no real target range to predict efficacy
and toxicity. Currently, it is the concentrations
obtained in clinical trials which are used. Very
few real-life studies have been carried out, which
is why our study, and more specifically the deter-
mination of a minimum target concentration
beyond which more than 20% of patients would
present a grade =3 anaemia, will enable us to

refine the recommendations that will be made
within the framework of TDM in routine clinical
practice.

Our study has its limitations, as it involves a small
number of patients and is a retrospective study,
which complicates the collection of all data.
Finally, our study focused on the relationship
between olaparib exposure and toxicity, while
efficacy data were not available. The PK/PD rela-
tionship for olaparib efficacy should be further
investigated to establish a minimum efficacy con-
centration threshold to guide individual dose
adjustments based on both efficacy and toxicity
thresholds.

Conclusion

Two PK/PD models describing the evolution of
haemoglobinaemia and creatinaemia as a func-
tion of time, based on real-life data, have been
developed. These models have helped us to define
target concentrations (3500-4000ng/mL) of
olaparib to prevent the risk of anaemia which
could be used to guide individual dose adjust-
ment. Further studies should investigate the link
between olaparib plasma exposure and increased
serum creatinine and cystatin C levels to deter-
mine a concentration threshold linked to the
onset of renal failure.

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

THERAPEUTIC ADVANCES in

Volume 16
Table 4. Final population creatininaemia PK/PD model parameter estimates.
Parameter Description Final model
Estimate  RSE (%)
Fixed effect CREAT 1, Baseline value creatininaemia (pmol/L) 71.91 4.10
Kout pop Elimination rate constant of creatinine (h-1) 0.0011 55.9
SLOPEcgeatpop  Slope of the sensitivity to olaparib-induced 0.041 19.6
hypercreatininaemia (L/mg])
Random effect Vereat o Inter-individual variability in CREAT, 0.23 37.6
Vkout Inter-individual variability in Kyyr 1.1 12.3
Vs ope crEAT Inter-individual variability in SLOPE gear 0.48 29.2
Residual error B Proportional error 0.1 4.93
OFV Objective function value 2118.79

ﬂ)2
IV is given by the CV (in %), which is equal to: CV= Ve® —1, o being the standard deviation of the random effect.
CV, coefficient of variation; 11V, inter-individual variability; OFV, objective function value; PD, pharmacodynamics; PK,

pharmacokinetics; RSE, relative standard error.
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Figure 3. Risk of grade 3 or grade 3/4 anaemia and
creatinine increase superior to 20% from baseline
depending on the residual concentration at steady-
state. Thousand simulations of haemoglobinaemia
and creatininaemia kinetics were simulated at
every Cmin,ss to 0 at 7000ng/mL. The dotted line
represents an increase in creatinine of more than
20% from baseline. Solid line represents > grade
3 anaemia. The dashed line represents grade 4
anaemia.
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