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Disclosure

Relevant Financial Relationship

* None

Off-label Investigational Uses

* None
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e Learning Objectives

* Self Assessment Questions

* The Evolution of Dose Banding

* The Principles of Dose Banding

* Implementation by NHS England

* Evidence

* Relevance to Pharmacy Practice

* Review of the Self Assessment Questions
* Take-Home Messages
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Learning Objectives

* Understand the principles of dose banding
e ... and the benefits for patients, doctors and other providers
* Implementing in your own practice

* Next steps for standardising chemotherapy
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Self-assessment questions

1. Can syringe size affect dose bands?
2. Do you think dose banding can be implemented in paediatrics?

3. If adrug has an absolute maximum dose (e.g. vincristine 2mg),
should this be rounded to the nearest dose band?
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The Evolution of Dose Banding

How did we get there?
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How accurate do our doses need to be?
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How accurate do our doses need to be?

Pharmaceutical Patient Size Drug Handling

Labelled Vial
Concentration £5%
Product Height
Shelf-Life -5% +2.5cm
In-use Weight
Shelf Life -10% +1.5kg
Syringe

Histogram of % of 'Correct' Dose Actually
Administered

88 90 92 94 96 98 100 102 104 106 108 110 112 114 116

Accuracy 4%
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How accurate do our doses need to

be?

Pharmaceutical Patient Size Drug Handling

Labelled Vial
Concentration £5%
Product Height
Shelf-Life -5% +2.5cm
In-use Weight
Shelf Life -10% +1.5kg
Syringe

Histogram of % of 'Correct' Dose Actually
Administered

88 90 92 94 96 98 100 102 104 106 108 110 112 114 116

Accuracy 4%

#EAHP2021 www.eahp.eu

@eahpofficial




#EAHP2021 www.eahp.eu @eahpofficial




——
| N |

—

77

'y 4

L

Congress 2021 VIRTUAL

So why do it?

v

X X X

Small number of syringe sizes needed to cover all doses — stock
holdings do not need to be large

Batch production has better QA and stability — long shelf life
Buy in or prepare in advance (no on-the-day making) — no delays
Remove from the fridge, label it, and send it up — fast dispensing

Last minute cancellation? Return with a high chance of reuse — less
wastage
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Dose Banding Wars

Logarithmic Surface Area Ranges Dose Ranges

v'Easy for 20% dose xNeed new ranges for Fewer doses if
reductions each mg/m? dose logarithmic-like

v Fewest possible xDecimal points vary Doses measurable
doses in different systems Works for all dose

2 :

xDifficult for almost (1.7mg vs 1.73m?) methods incl. carbo

all other uses xDoesn’t work for

Works for expensive

mg/kg or carbo drugs (vial rounding)

xDoses not
measurable
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Principles of Dose Banding

Of Systemic Anti-cancer Therapies
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A new standard

« Working group in Manchester (Jan 2016) with pharmacists and pharmacokinetics researcher from:
» 2 cancer hospitals (Marsden & Christie),
1 district general hospital (Durham & Darlington),

» 1 large teaching hospital (Sheffield)

« Three types of dose banding:
- Standard set of band volumes (and doses) agreed for inexpensive drugs
» High cost drugs (rounded to nearest vial sizes or fractions)

* Multiple syringe method (‘pick and mix’) for syringe pumps

* Note it is the volume-derived doses that are banded (not surface area or patient weight etc.)

« Therefore the dose calculation method (mg/m?2 etc.) does not matter
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The Volume Epiphany

* When banding many drugs the
SAME VOLUMES kept appearing —
because they’re easy to draw up

* Why not have one set of volumes
instead? ONE SET!

 Doses would derive from that
volume set for any drug based on
its concentration
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Cytotoxics

Variance
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+6%

+10% Non-
Cytotoxics

Variance

Volume Same table
Table All drugS

(Except expensive)

~20%

Dose
Reducable 2-3 bands

Measurable 85% Fill
Whole
Graduations
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: +6% Volume Same table

Max +10% Non- Table All drugs
Variance Cytotoxics (Except expensive)

~20% Inventory  Minimised

Dose = 70% doses = 5
Reducable 2-3 bands — bands

Measurable 85% Fill
Whole
Graduations
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Same table
All drugs

(Except expensive)
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~20%

Dose
Reducable 2-3 bands

Inventory

-
e

Minimised
70% doses =5
bands

Measurable 85% Fill
Whole
Graduations
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Vials

~20%
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Same table
All drugs

(Except expensive)

Expensive
Drugs

~20%

Dose
Reducable 2-3 bands

Inventory

-
e

Minimised
70% doses =5
bands
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Break
points
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Variance

Same table
All drugs

(Except expensive)

Volume
Table

1/2’ 1/3’ 1,

Expensive Vials

Drugs
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Reducable 2-3 bands
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70% doses =5
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Implementation by NHS Englanad

Standardising across an entire health economy

#EAHP2021 www.eahp.eu @eahpofficial




| N |
'y /

{l{l

Congress 2021 VIRTUAL

Stakeholder forums and training days

* NHS Clinical Reference Groups (CRGs) — clinicians, experts, commissioners,
patients who advise the NHS on service provision
« Medicines Optimisation CRG — Dose standardisation group created here!
« Cancer CRG

 NHS Pharmaceutical Aseptic Services Group (PASG) — advise NHS on

aseptic prep.
« Pharmacists: BOPA (oncology pharmacists) ‘_ - |
* Nurses: UKON (oncology nurses) 8 ) 4 o e %) i
« Clinicians: Royal College of Physicians : "; a" [ i | 4
- Commercial Suppliers: Work 18 months in advance f‘ "L '“ '
§, A0
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Maintenance (New Drugs)

NHS England Dose Standardisation Group England &%

About NHS England Our work Commissioning Get involved

NHS commissioning
» Tables used in the NICE application process e

and Clinical Reference Groups

* Meet monthly to work on new drug tables

Home > NHS commissioning > Specialised services >
National Programmes of Care and Clinical Reference Groups > Cancer > B02. Chemotherapy

Internal Medicine
Cancer Scope

National I nStitUte for CI i nical Excel Ience (N IC E) g0l iadictherapy This Clinical Reference Group (CRG) covers chemotherapy services. Chemotherapy is the use of certain

B02. Chemotherapy drugs to treat solid tumour cancers and haematological (blood) cancers through the systemic delivery

AAAAAAAAAA nf anantc that hava anti-timanr offartc Chamatharany mav he niven thranah a nimhor af rantac ¢

» Assess new drugs for use for in the NHS
« Banding tables assist in the financial assessment of cost and wastage
Published Tables NHS England website

« https://www.england.nhs.uk/commissioning/spec-services/npc-crg/group-b/b02/
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Standardise product presentation

* Fluid type If drug stable in >1 fluid type (glucose, NaCl) agree one

* Volume Variable volume drugs have bag sizes which have
Overlappmg dOSG rangeS Paclitaxel Dose range for each bag size

Agree upper & lower Bag choice
doses for each bag 100mL 30 1o 120
250mL 75 to 300
500mL 150 to 600

« Storage (protect from light, refrigerate)
« Expiry Agree format: best before vs use by vs do not use after
If we all use the SAME product we can purchase together

#EAHP2021 www.eahp.eu @eahpofficial




\\_ v o=
Congress 2021 VIRTUAL e

Other problems & solutions

- Gemcitabine now has licenced bands _
vol varied between doses — not usual practice

« Gemcitabine 2 concs - 38mg/mL & 100mg/mL
Separate tables — pick one!

What if supplier uses 100mg/mL for batched
doses and you make the others with 38mg/mL?
Avoid — usé same strength / amend rare doses

* 5-FU 2 concs - 25mg/mL & 50mg/mL _
1 double the other. Use 50mg/mL for banding
double the volume to get 25mg/mL doses

« Doubling a volume will usually give a measurable
dose — but halving a volume may not

#EAHP2021 www.eahp.eu @eahpofficial
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Implementation - Progress

Bortezomib doses recorded on Systemic Anti-Cancer Bortezomib
Therapies Dataset which match NHS England Dose Bands
100% Data from 259,851 doses
90% —HHHEHH
80% Jan-Mar 2015:
0% ——— M HH T T e 67 different doses
e N TR R Rl * Top5doses=58%of
so% AR EtEtttuti ittt et e e . :
administrations
40% A E T A
30% U ERuEtau Rt
oo IHHHELHLEEEAEHELEEE R LR Y Jan-Mar 2019:
oo ELEELLRLRRLR LR * >90% of administrations
0% in 5 bands (1.8, 2, 2.25,
B8 82 3 8 8 8 58 358 388 3322
f32iEs iEEiiisiziy  2HETM™
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Implementation - Progress
IV Rituximab doses recorded on Systemic Anti-Cancer Rituximab (Haematology)
Therapies Dataset which match NHS England Dose Bands
100% Data from 174,401 doses
90% ST UTEINEINRTRRTRERREEREL
80% v taern—sr bt HHHHHHH Jan-Mar 2015:
0% —HHHHHHHEHHH T HHEH T * 62 different doses
0% Tt et ey ° Top5doses=74%of
ol LLLLLLLEEEREEE R LR EER R i administrations
40% —HHAHHHHHHEHEH
ol [ LT Oct-Dec 2018:
oo CARERRRRRRRRRRIRRNNNnanaaannnnnnnnanneaaiiiy * >85% of administrations
O% N N N LN \o} (o] (\o) (s} M~ N~ M~ P~ 0 o0 (o.0] e} (@) inS bands (600' 650’ 700’
g - 800, 900meg)
8 « = o 8 « = o 8 « ~ o 8 «« = o =8
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Fvidence

Is more required?
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Evidence

* |s dose banding having any clinical effect on cancer treatment?

« More and more papers are being published in support of dose banding including:
« Standard chemotherapy
* Monoclonal antibodies
» Paediatrics (children appear to have no ill effects, but infants require more data)

But we’d like more...

#EAHP2021 www.eahp.eu @eahpofficial
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Standard Chemotherapy

GJ Sewell, 2006

se®
At
2

oo™ * Dose banding 5-FU made no difference to the

profe

AUC exposure to patients
E Chatelut, 2012

* 6 drugs tested: Cisplatin, docetaxel, paclitaxel,
doxorubicin, irinotecan, topotecan — no
significant difference in AUC / plasma exposure

aran

o accef
o

In general — inter-patient variation in drug

G
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handling was more than anything contributed by
dose banding in AUC exposure

e and
outco™®
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JJMA Hendrikx, 2017
 First significant paper on mabs

» Wide therapeutic window / flat dose-response relationship
* No reduced clinical efficacy after fixed dosing

* Most mabs can be ‘rounded’to 1 or 2 ‘bands’

« We use 10% variance for mabs — conservative
 More than half of new mabs have flat doses
 Remember 10% does not apply to conjugates!
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Generic name Proposed fixed dose

Congress 2021 Bevacizumab 40-140 kg: 600 mg, 2 weekly
Monoclonal antibog =™ et
Table 1. Monoclonal antibodies approved for treatment of cancer and a proposal for fixed dosing
Vol of B ight ' 2
el e S Body weigh | C€tuximab 1.3-2.2 m*: 500 mg, weekly
The uti at st I of Cle ffect . i
Generic name  Approved dose wim?x’ R statee(ai’)y :‘i)s:;:zﬁon" (L/;a;r)\ce gle:ranoo:" (W'th 800 mg loadlng dOSE)
Bevacizumab iomg/l;gk;g' 2 2weeklkvI 5-15 mg/kg 2.66 0.411 0.207 0.368
mg/kg; 2 weekly
15 mg/kg; 3 weekly i 0-6 :
Catumaxomab  Day 0: 10 ug Intraperitoneal administration with limited absorption Ip"I mumab 4 0 kg ) 1% mg’ 3 weekly
gav ; ég ug into the systemic dirculation. 60—100 kg: 250 mg, 3 wee kly
Day 10: 150 ug 100-140 kg: 350 mg, 3 weekly
Cetuximab 250 mg/m” weekly 250-400 mg/m? 5.22 0.42 (effect  0.497 None .
(400 mg/m? of BSA was Nivolumab 40-140 kg: 240 mg, 2 weekly
loading dose) evaluated)
Ipilimumab 3 mg/kg; 3 weekly 3-10 mg/kg 4.15 0.708 0.360 0.642 Obinutuzumab Approved fixed dose
Nivolumab 3 mg/kg; 2 weekly 1-10 mg/kg 8.0 0.580 0.228 0.707
Obinmmmsb LO00mgper e  L00-2000mg 226 0383 0083 0231 Ofatumumab Approved fixed dose
cycle
Ofatumumab 1,000 mg; 4 weekly 1,000-2,000mg 3.26 0.076 0.369 0.229
(untreated CLL)
2,000 mg; weekly
(refractory CLL)
Panitumumab 6 mg/kg; 2 weekly 2.5-9 mg/kg 3.66 0.526 0.269 0411 -
Panitumumab 40-80 kg: 300 mg, 2 weekly
Pembrolizumab 2 mg/kg; 3 weekly 1-10 mg/kg 8.1 0.489 0.23 0.595 80-140 kg: 500 mg, 2 wee k|y
Pertuzumab ?Bzfomg? |3 “:;?.Ekh; ) 420-1,050 mg 3.07 0.747 0.239 0.516-0.58
mg loading dose P m |i ma 40 -
Ramucirumab 8 mg/kg; 2 weekly 8-10 mg/kg 5.5 Not reported 0.336 Not report e bm o b 140 kg' 150 m' 3 weekly
ey 2 i ’
Rituximab i7‘?a'r‘rilagéren ; interval 375-2,250 mg 2.98 0.73 0.257 1.02 Pertuzumab Appmved f’xed dose
Trastuzumab 2 mg/kg/week 1->8 mg/kg 2.95 0.556 0.225 1.07
(with an additional Ra muciru b I ﬁ t d ta
2 me/kg as ma nsufficient da
loading dose)
Fixed dose i ed if the effect of bod ight on the vol f distributi d cle is minimal (<0.5). If the effed 1 H 2_
r:;eorted,sz Iﬁsx’:::goo;ng appro:cheini:ht bezm:dereznfor p:;lli‘cmalerzast;n: P R e St < th uxima b 1'3_2‘ 2 m: sm mg
*The thei tic window is based ini ffective dose atthe int | of the d dose and i tolerated (@ i H
St affoc g esshed s the esponant iea s pop s pliarmecokesicy modin . ometia A 0 coracy Ao Hrerefiict oE bl per administration
Abbreviations: BSA, body surface area; EMA, European Medicines Agency; CLL, chronic lymphocytic leukemia.
Trastuzumab 40-140 kg: 450 mg, 3 weekly
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Relevance to Pharmacy Practice

* Pharmacy is the driving force behind dose banding

* Pharmacists devised the dose banding method and tables
e are behind the published papers of evidence
* have educated the wider clinical teams,
* have surveyed, and sought clinical approval
e are designing the standard product definitions
\ e« are liaising with industry for cheaper batches & supply
* adjust chemotherapy doses on prescriptions to dose bands

#EAHP2021 www.eahp.eu @eahpofficial
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Future Perspectives

* The future is already here in the UK

* Licenced products are becoming available — 1 already in use
* Expecting 2 or 3 this year

* Manufacturing industry now liaise with us in advance

e Batch purchasing of pre-made bands accounts for a considerable
percentage of our inventory — we’re working towards 70%

* Group purchasing with other hospitals is the next step

e Our dose tables are available online!

#EAHP2021 www.eahp.eu @eahpofficial
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Take-Home Messages
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* |t is possible to use two systems to dose band, and between

them band chemotherapy, biological agents and paediatrics

* Don’t stop with just the dose - standardise your product

definitions (volumes and fluids) too

* Buy in batches and reduce costs
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