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Newcastle Cancer Centre Pharmacology Group (NCCPG)

« Over the past 20 years there was an increasing number of clinical Number of patients per drug

requests for TDM Act D

Busulfan
Carboplatin
Cisplatin
Cyclophosphamide
Doxorubicin
Etoposide
Ifosfamide
Vincristine
13cisRA

* Pharmacokinetic data available for a number of drugs but no
efficacy or toxicity data collected

OORNENCOOON

* Demonstrated the need for a formal approach to TDM
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Newcastle TDM Study
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NIHR Research for Patient Benefit Grant- awarded 2018
Little Princess Trust Grant- awarded 2021

Centres

* Number of centres open:16
—First centre opened: 30t April 2019

Patients

* Number of patients recruited: 238
—First patient recruited: 15t May 2019
—Target: 300 patients

NHS

National Institute for
Health Research

A Clinical Pharmacology Study to Investigate the Utility of
Therapeutic Drug Monitoring in Challenging Childhood Cancer
Patient Populations

(NCCPG TDM 2018)

Confidentiality statement: This protocol is for research purposes only. and should not be copied, redistributed
or used for any other purpose. The procedures described in this protocol are intended only for use in this trial
setting. Individuals involved with this study shall not disclose or use data, records or other information for any
purpose other than performance of the study. Agreement from the Statistician and Chief Investigator must be
granted before disclosure of any data.

Proposed Start Date: 1st March 2019

Version 2.1, 7th November 2019

REC Number: 18/NE/0384
Approval date: 23" January 2019
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TDM studies in oncology— which patients? University \ Cancer

eHigh dose chemotherapy regimens

e|nfants and very young children

e Anephric patients or patients with poor kidney function
ePatients with hepatic impairment
eObese/malnourished patients

ePatients receiving standard chemotherapy for some drugs
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Samples taken

<
<

l Overnight shipping on dry ice

Samples received at lab

Carboplatin & Cisplatin

— —> | All other drugs

Atomic absorption spectroscopy
15min sample extraction process
2-3hr assay run time

l Sample receipt and logging

Sample analysis

Separate assay
required for each
drug of interest.
Only 1 assay can
be run per day on
each machine.

LC-MS/MS
3-5hr sample extraction process
8-10hr assay run time

1

Data analysis

l

Data verification

l Comparison of patient results with in house and literature data

Reporting results
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Study Details- NCCPG TDM 2018

Aims
1. Determine PK parameters for anticancer drugs in

“hard-to-treat” patient populations.
* Improve the efficacy/toxicity balance.

prud
)(\C\W

2. Assess factors associated with PK variability.
 Age, GFR, weight etc.

3. Compare TDM with standard dosing regimens.
* Improve dosing regimens based on a sound
pharmacological rationale.
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TDM Study Recruitment
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Centres

 Number of centres open:16
— First centre opened: 30%" April 2019

Patients

* Number of patients recruited: 238

— First patient recruited: 15" May 2019
- Target: 300 patients

Hard-to-treat group
* Majority infants and neonates (63%)
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ABERDEEN
Royal Aberdeen Children's Hospital

EDINBURGH
Royal Hospital for Sick Children

GLASGOW
Royal Hospital for Sick Children

NEWCASTLE-UPON-TYNE

Royal Victoria Infirmary

BELFAST LEEDS
Royal Hospital for Sick Childre St. James’s University Hospital

SHEFFIELD

MANCHESTER
: Sheffield Children's Hospital

Royal Manchester_Children's

DUBLIN NOTTINGHAM

Our Lady's Hospit: Queen's Medical Centre

LIVERPOOL CAMBRIDGE
Royal Liverpool Childres rooke's Hospital

BIRMINGHAM LEICESTER
Birmingham ( < ospital eicester Royal Infirmary

OXFORD LONDON
John Radcliffe Hospital reat Ormond Street Children’s Hospital

CARDIFF
Children’s Hospital of Wales

LONDON
Barts and The London

BRISTOL SOUTHAMPTON

LONDON
Royal Hospital for Sick Children Southampton General Hospital UCLH Royal Marsden Hospital

SUTTON
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150

TDM Requests
* Number of GCP validated drug assays: 12

* Most frequent clinical requests 50+
 Carboplatin, vincristine and etoposide - - I -
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Carboplatin dosing in infants and neonates
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* Carboplatin TDM is standard of care for several tumour types

* Target AUC of 5.2-7.8mg/mL.min
- 4.4mg/kg/day if <5kg
- 6.6mg/kg/day if 5-10kg

* Carboplatin PK data were obtained from a total of 82

childhood cancer patients.
- <10kg
— 165 occasions of TDM

* Carboplatin PK parameters generated using Bayesian

modelling.
— area under the plasma concentration-time curve (AUC) and
clearance (CL).

CCLG Treatment Recommendations
for Choroid Plexus Tumours
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CCLG GUIDELINES FOR THE MANAGEMENT OF NEONATES
(UNDER 3 MONTHS) WITH INTRAOCULAR RETINOBLASTOMA
USING CARBOPLATIN THERAPEUTIC MONITORING

Authors:
Dr Helen Jenkinson, Consultant Paediatric Oncologist, Birmingham
Dr Gareth Veal, Senior Lecturer, Newcastle Cancer Centre Pharmacology Group
Dr Sue Picton, Consultant Paediatric Oncologist, Leeds
Dr Catriona Duncan, Consultant Paediatric Oncologist, GOSH

January 2018

The CCLG does not sponsor nor indemnify the treatment detailed herein.
These clinical guidelines are provided by the tumour working group or
specialist committee to inform and for use at the sole discretion of treating
inicis who retain pi i ibility for their actions and treatment

The CCLG does nof
are provided by t

discretion of treat|
decisions. Treatm
necessarily propos

Treatment i are based on current best practice and
not what is necessarily proposed for any forthcoming clinical trial.

INTRODUCTION

A signi of children with will be under 3
months of age at the time of diagnosis. For this cohort of patients, treatment with
chemotherapy poses particular challenges due to a limited understanding of drug
disposition during the first few weeks of life and the difficulty in defining appropriate
dosing regimens. There is the potential for an increased incidence of chemotherapy-
related toxicity in this group,’ which has the potential to have a profound impact on
the patients’ quality of life. This is relevant when

following carboplatin in a group of children at risk of visual impairment. Based on
recently published data, the utilisation of carboplatin therapeutic monitoring in this
population maximises the likelihood of achieving the safe delivery of a clinically

dose of , whilst both short term and long term
side effects.2
INDICATIONS
* Patients with retir and with

a carboplatin- based regimen (JOE or single-agent carboplatin)

* Age less than 12 weeks (normalised to full term gestation for premature
at time of

From Newcastle. For the world.
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* No significant differences in clearance or dose required
to achieve target AUC (5.2mg/mL.min) in infants <5kg
or 5-10kg.
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» 6mg/kg/day for target of 5.2mg/mL.min

4.4mg/kg/day
200-

% of target AUC

6.6mg/kg/day

A

O

<5kg

1
5-10kg

Protocol dose
Proposed dose (6mg/kg/day)
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Vincristine dosing and TDM in infants and neonates
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Widely used anticancer drug in paediatric oncology.

Study investigating vincristine PKs including 26 neonates

/ infants.
* Pop-PK model developed

No significant difference in vincristine clearance
normalized for body surface area between
neonates/infants and older children.

Lower doses administered to neonates and infants
resulted in significantly lower drug exposures.

TDM approach shown to be feasible and effective / dose
increases well tolerated in all patients.

Potential therapeutic window of 50-100ug/L*h

%k 3k 3k %k

Cancer Chemotherapy and Pharmacology (2021) 88:359-365
https://doi.org/10.1007/500280-021-04295-1

SHORT COMMUNICATION q

Check for
updates

Toxicity and pharmacokinetics of actinomycin-D and vincristine
in children and adolescents: Children’s Oncology Group Study
ADVLO06B1

Jeffrey Skolnik' - David Hall? - Donald A. Barkauskas?? - Ganesh Moorthy' - Thomas R. Larson® - Elizabeth Fox*® -
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® <1year

= 21 and < 3 years 4 212 and <17 years
1000 -
k2l —
-y
o
— l’. L™ 2
— il a” A
< 100 urB N
) 0-: 8 A 3 a
€ oo .t i &
(\CJ) .’. .-.l A ‘A 2 A
T < 2
= - -
CD) =
< 10
"
E: Vincristine
1

0 05 1 15 2 25 3
Administered Dose (mg)

From Newcastle. For the world.

Barnett ef al (2022) Eur. J. Cancer 164:127-136 13



Newcas;le / Centre for
< University \ Cancer

TDM Website https://nccpg.ncl.ac.uk/

N CC PG Dosing Recommendations About

Infant Chemotherapy Dosing

° i
Guidance //
Pharmacological evidence based dosing guidance for the %
treatment of neonates and infants ”~

The treatment of cancer in neonates and infants is complicated by marked physiological
changes during the first year of life. Optimal dosing in this population is uncertain as dose
regimens are commonly not evidence based and dosing strategies are frequently
inconsistent between tumour types and treatment protocols. As part of a recent review
published in the European Journal of Cancer, we have collated available published

pharmacological evidence supporting dosing regimens in neonates and infants for a wide

range of cytotoxic drugs.

This systematic review, a collaboration between Newcastle University and colleagues at
the University Medical Center Utrecht, involved ranking the available data by a defined
level of evidence (1-5). Evidence was awarded the highest level (Level 1) if population
based pharmacokinetic modelling was conducted including infants in the population. The
lowest level of evidence (Level 5) was awarded to findings derived from mechanism based
reasoning or expert opinion. For further details on these evidence rankings please refer to
the published article (Nijstad et al., Eur J Cancer 2022).

From Newcastle. For the world. Nijstad et al (2022) Eur. J. Cancer 164:137-154



https://nccpg.ncl.ac.uk/

TDM Website https://nccpe.ncl.ac.uk/
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NCCPG

Dosing Recommendations About

Dosing Recommendations

To determine a grade of dose recommendation (A-D) the levels of evidence were assessed on a consensus basis, with

recommended dosing approaches indicated as appropriate.

° Sufficient pharmacological evidence available to recommend dosing in neonates/infants
o Some pharmacokinetic evidence to guide dosing in neonates/infants available but more information is needed

Paediatric pharmacokinetic data available but no studies in neonates/infants or inconsistent data

o No relevant pharmacological data available

This internet resource aims to present the published evidence-based dosing guidance for cytotoxic drugs in neonates and

infants in an accessible and adaptable manner.

o Actinomycin D

Full (mg/m?) dose
Some PK studies in children have been published, one including infants. The results on the effect of age on the PK are not consistent.

FULL DETAILS

o Blinatumomab
° Busulfan

Contact

15
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Funding- 5 year duration (total)
* NIHR Research for Patient Benefit Grant- £250k
e Little Princess Trust Grant- £175k

This covers the cost of

* Sample transport- £250-£300 per delivery (over night on dry
ice)

e Sample analysis- £230 per analytical run

* Consumables- variable per drug

* Research associate position- Full time sample analysis and
study coordination

Using carboplatin TDM as an example Vesy n l|.a®

e 1 cycle of TDM costs on average £600 6
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Development of Point-of-Care TDM Technology
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Proof of principle study for POC TDM for anthracyclines
Funding from NIHR i4i programme (£1M)

Jan 2021 — June 2023

Cross-validation of assays / sample availability

Additional funding from Innovate UK (£75K)

ChromaDose
In-vitro Diagnostic €=
(IVD)

Automated
desktop unit

Consumable
cartridge

Analytical
algorithm

Co-applicants

Lead applicants

Ms Deirdre Leyden (DL)
NHS (GOSH)
PPI rep (children)

Dr Stefan Guldin (SG) Prof Pamela Kearns (PPK)
HEI (UCL) NHS (Birmingham
Project lead (technical) Children’s Hospital)

Chief clinical advisor

Neil Ranasinghe (NR)

| = Public (PORT)
l (& “ PPI rep (parents)
1 / &
Prof Gareth Veal (GV) Dr Alaric Taylor (AT) Grea,
HEI (Newcastle Uni.) SME (Vesynta Ltd) o?t]u?ene‘:
Project lead Innovation & design lead Hospital
(clinical pharmacology) Charity
Ms Ami Bedi (AB)
NHS (GOSH)

Dev. and procedure input
(senior research nurse)

Collaborators

o We

Jugal Suthar (JS)
HEI (UCL)
Programme manager
& business development

Dr Melody Ni (MIC)
NIHR (London IVD MIC)
Health economist

Dr Shelby Barnett (SB)
HEI (Newcastle University)
Research associate

Contractors

Mr Marcus Gould (MG)
Oxford Medical Devices
= Regulatory consultant

Yuriy Nakonechnyy
Sombra Inc LLP
Ux/ Ui Software dev

Mr Frederic Irigaray (FI)
CreativPro
Visual arts practitioner

Sue Spencer (SS)
QServe
Regulatory consultant

Sebastien Mussalian (SM)

Pix Medical
Human factors design

Phillip Berry (PB) Neil Davidson (NE)
HEI (Newcastle Uni.) YPAG North England
Bioanalytical oversight PPI Representative

Advisory board

hat 7 o
Dr Julia Chisholm (JC)
NHS (Royal Marsden)
Clinical oversight

Janette Steele (CCHS)
NHS (Chelsea Community
Hospital School)

PPl oversight

Pinkie Chambers (PC)
NHS (UCLH)
Pharmacology oversight

Dr Stuart Ibsen (SI)
HEI (Oregon Health
& Science University)
Technology oversight

From Newcastle. For the world.



Newcastle / Centre for

Summary University \ Cancer

 TDM study has been extremely well received by both clinical teams and parents.
- An increasing number of clinical requests from Europe

 TDM study has allowed us to collect PK and clinical data from patient cohorts that we have very little
data for.
v’ Benefits individual patients
v’ Improves dosing regimens for future patients

e Future work will focus on making TDM standard of care in paediatric oncology
v' Commissioning policies
v' Microsampling techniques
v’ Point of care device

From Newcastle. For the world. 18
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