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There are various possible sequences of therapy available for these patients, however following an alert from the European Medicines Agency and the Medicines and . Failed 78.18 %
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The remit of the “?Radium Dichloride Therapy Group (ROTG) was to devise a simple pathway for clinicians/referrers o follow thereby ensuring the patiznt has a tailored i ] I | i b e “ >
therapy approach following the best known available practice at this time depending on their presentation ) . o t g “ne Purpose and investigation.
Py @pp g g Figure 1: Aid for Referring Clinicians l Purpose and investigation.
- After preparation of a HIDA kit a Radischemical purity test (RCP) is performed to check labelling efficiency (Percentage of Technetivum bound HIDA). A test failed at areund 82%. Therefore a decision was made to investigate,
DEEig n The RCP sample was taken within 10 minutas of manufacture but it statas in the summary of product characteristics (SPC) to invert the vizl a few times to dissolve the freeze-dried product, and then allow to stand for 30
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Caleulate the percentage of bound Technetium (""" Te) (radiochermical purity):

% bound **"Te = 100 % - % of free "™ Tc

The percentage of bound *™Tc {radiochemical purity) should be more than 95 %
The first region of interest is from 0.0 mm to 45.0 mm (RF = 0.0 - 0.5)

The second region of interest is from 45.0 rmm to 20.0 mm (RF = 0.5 - 1.0)

Following the Alert from the European Medicines Agency and the Medicines and Healthcare Froducts
Regulatory Agency (G6th August 2018) the RDTGS reviewed our existing practice taking inte account the
reports findings “A possible increased risk of fracture associated with the use of *Radium Dichloride *

From this review the RDTG formulated two simple flow diagrams to show the patient pathways for
symptomatic referrals not just from The Royal Wolverhampton NHS Trust but for external referrals as

of 0.5 em deep and cover with large tank to create an atmosphere,
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Procedure
Place a spot of the sample on the pencil mark (origin) of both strips.
Place one strip immediately into the solvent (wet) and leave the other strip for 10 minutes to allow the
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criteria plus noting any relevant clinical information that needs to be taken into account when referring
a patient for “*Radium Dichloride therapy and Figure 2 delineating the available pharmacological
treatment pathway for mCRPC
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Three Vials of HIDA were used with two different batch numbers, Each vial was manufactured on a different day. Six strips were used pervial resulting ina total of 18 strips; three dry sample spots and three wet sample spots
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Bio distribution Mapping of ***Radium Dichloride during
the course of Treatments 2 to 6.

A Patient Case Study

A Follow Up Dose-rate Measurement Strategy for Patients Post *'lodine Ablation
Therapy. Can We Improve the Post Treatment Restrictions Applied to the Patient on
Discharge?
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Introduction
Mladine Ablation Therapy is used in the treatment of some thyroid cancers, specifically papillary and follicular thyrcid cancer. The patients are referred post thyroidectomy, for
post-operative radioactive iodine ablation to destroy any residual functioning thyroid tissue or metastases,

The full nature and consequences of the treatment and need for hospitalisation must be explained to the patient and written consent obtained before proceeding with arranging
the treatment. The Radiotherapy Consultant, with ARSAC approval, will prescribe the ablation dose of 131| required and complete the consent form.

The radioactivity administered (ranges from 1100—7400 MBqg) is dependent on the patient's staging. All patients receiving "*'lodine Ablation Therapy have to be admitted to one
of the specially constructed patient rooms on Deanesly Ward due to the radiation risk.

Patients on discharge post '*'lodine Ablation Therapy are issued with radiation precautions (restrictions) depending on their remaining radiation dose-rate measured.

Introduction

Frostate cancer is diagnosed in over 47,000 men per year in the UK and caused 11,631 deaths in 2016 ' 90% of men with the disease have bone metastases ™', and in 80% these
cause debilitating pain or other symptoms .

“**Radium Dichloride has been shown to improve both survival and reduce the rate of symptomatic bony events in a large phase |l Research Clinical Trial @
The physical half-life of ““*Radium is 11.4 days and initial studies in rats showed a preferential uptake in bone '

Human studies have confirmed a preferential uptake in bone and described the elimination pattern of single administration

lodine Restricting dlet Prior to Radlolodine Therapy (RAI)
for Hyperthyroldism- does It help?

Syed Assad Nabi, Joanne Weekes, .S. Krishnasamy, Harit Buch
Endocrinology and Medical Physics Department,
New Cross Hospital (NXFH) Wolverhampton and Walsal Manor Hospital

Studies on the bio distribution pattern changes in response to treatment over multiple administrations have yet to be published

Society for

These applied restrictions can have a huge influence on their family / work / life balance post discharge due to the need to:- _
Endocrinolog

. Sleep separately from partner and children

. Keep a certain distanee fram family mambers and publie. This can vary between 1-3 metres depending on the age of the child.
. Avoid close contact for any period of time (3 metres minimum distance) with pregnant females

. Apply super hygiene methods in place to avoid spread or contamination of excreted ™|

. Be signed off from work (economic effect).

Methodology

With fully informed consent and active initiation of this study after his first “*Radium Dichloride Therapy administration *Patient X" a retired academic acquired daily measurements of radiation
using a scintillation counter. These measurements were taken at a defined distance for defined anatomical sites(36) anteriorly and posteriorly. A background radiation level was also recorded
at this fime and subtracted from the results obtained. Measurements were obtained over a range of 22 to 35 days post ““Radium Dichloride administration. This variation in time the measure-
ments were acquired for was due to observing the post analysis of the data after administrations 2—4. It was decided with Patient X to extend the time of measurements post administration to
see if any further information could be gained by this.

oo W=

Background Patlents and Methods

This process was repeated and the results recorded for the subsequent administrations 3—a.

The duration of restrictions put in place on patient discharge can span up to 27 days post discharge. As well as family life being affected, it can also have a considerable financial
impact to the patient if they are unable to work during this peried. Walidation of the scintillation counter used was carried out prior to use by Public Health England, Radiation Protection Services (Leeds).

+ Radioiodine is being increasingly used as first line therapy for Graves’ Patient Selecton

di_seaj"e' ) o ) ) ) A Ch?ﬂge in ﬂ_le policy of severe iodine restriction was brought in by ) The resulting data was recorded by the patient in 12 Excel files,
. . ) * Aim is to destroy sufficient thyroid tissue to make patient either euthyroid Medical Physics in Jan 2017 with a view to reducing the rate of re-dosing,
Aim / Objectives or hypothyroid. but was discontinued in July 2017 after wider discussion. This provided Statistical analysis was retrospectively performed with the programming language “R" to plot elimination and assess the significance of any trends

us with the opportunity to assess the impact of Iodine restriction prior to

The remit of this study was to investigate the social and economic effects on patient's by providing a follow up dose-rate measurement service post '*'lodine Ablation RAI therapy

Therapy. Factors Affecting post RAT cutcome Results . . . . .
* Several factors have been studied but now generally agreed that no single Table 1: Slope of the Evolution Figure 2: ? Increase in Estimated Effective Half
. factor reliably predicts the outcome. ‘We retrospectively identified 50 consecutive patients without iodine Treatment of the Decaying Slope over Life with Administration Number
Design . . | | o * Individual radio-sensitivity, poorly defined and impossible to quantify, restrictions and 50 with severe restriction for 2 weeks pre-RAL Number | S'teWithshortesthalflife | Estimated Effective halflife (days) Sessions Estimated half-ife. Horizontal line: natural decay rate.
A re-measurement service (15 minutes of staff ime) was offered o 42 patients { male 31%, female 9%, age range 17-79, mean age 46 years old) that received | Ab- may be a major determinant of the outcome 2 diaphragm/liver 3438 . il - —
lation Therapy between 01/04/17 to 31/03/18 at The Royal Wolverhampton NHS Trust. 37 patients (38%) returned for their re-measurement on average 4 days post Outcomes studied e s T Y O N S N S —
diEChaFgE. Role of Iodine Restriction - Percenmge cure of hyperrhynnd:lsm in both groups 3 diaph rawlwer 3.612 fromt Acalt Q000 07
R | * Iodine restriction has been recommended at some centres for many 0 T (e e faibiers fhe mies 4 diaphragm/liver 2.767 trseit R shenilder BOB0 0755
esults years with a view to increasing the thyroid RAT uptake. This is based on pack * nes, Back et Gre
) ncr ¢ : 5 diaphragmy/liver 4.718 front shull 0001 0592
28 patients (76%) on day 4 post discharge had all their radiation restrictions lifted completely. 9 patients {24%) on day 4 post discharge had their restrictions reduced the theory that high iodine pool could hinder the uptake of RAT in . Back Lo back com oser 100
. ) . . . . . . - Definition of “Cure” [ diaphragm/liver 4,876
to a maximum of 4 further days thus dramatically reducing the original restrictions that were applied on discharge. hyperthyroidism. thvroidi hvpothvridism wh ths , , Sty i
* Most of the evidence available for iodine restriction prior to RAT is from * Euthyroidism or hypothyridism when assaessed <4 months post- | skul L shoulder R shoulder L hip R hip ::: “;’I"‘" z::' :::‘:'
Patient Case Example studies done on thyroid caner patients. RAT 100097 bt o oo o
fromt SRR 0001 0222
Female patient aged 33 years old admitted for '*'lodine Ablation Therapy on Deanesly Ward post thyroidectomy (Papillary Thyroid Cancer). Patient married Concerns with the Dietary Restriction of Iodine 1007 \ \"w; \%& \\ \\_ fomt  diapheagmmer 001 0205
and has two children aged 6 and 2 years, lives with husband and children, + Compliance with the low-iodine diet is usually poor | e oo oas 8 7
o i o ) o ) ) ) _ o iodi 3 3 5 : L sthow, cusside || R elbow, cutside | | Lwrist, back R wrist, back stemum -
Day of admission patient was administered with 3670 MBqg Na'*'l capsule orally. From this point the patient was isolated due to the risk of radiation dose to staff Low iodine levels in the body prior to the treatment result in a higher 100001 e e sos o 0
and public whole body radiation due to higher I blood concentration. - ewsion ': ::':*"“-WG“" *:x ::7
’ E IG-D-\\‘«' \ \ \\ — ck nm: oo oons
Patient ‘s radioactivity doserate (uSv/hr) were measured at 4, 20 and 24hrs post administration and converted to demonstrate the activity (MBqg) remaining with- Dose and indications for RAI therapy at NXH 5 ; ; J ) ] : . R ankie, back o002 o8
in the patient * We admmister RAT (400 or 550 MBq) for (a) Toxic nodular disease 2 - 3 brom Lines o001 0071
- . . q- . - . - Baseline Characteristics = J diaphragnliver L thigh R thigh L knee R knes S ek = T e
. Following Appendix 1 Restrictions for Patients Medical and Dental _(bzoIfdap:’:;g Gﬁ‘_’;‘l’es f‘c’;sea“ () Primary therapy in Graves’ discase o ostrcton m estriction E L e | T R T A e P 50
3670 MBqg Na'”'l capsule orally. ; ; i 130y intolerant to antithyroid drugs s k=1 ot Lakoubdsr cooi oo8s
. q P ly . Guidance Motes, IPEM,P129 patients that have received "~ lodine + The cure rate is 85.90% at the end of 6/12 B 5 Imd\\ \ \\ \ \ — 0 fomt  mihgn o G
Ablation Therapy can be discharged once their activity remaining is R i | R . = | 3. | [ Bl back spine, C7 oo oos7
' ? below 800 MBq or a minimum admission of 24hrs. e T e Towe | Rawa | O o 20 30 o e, 1 ' !
i ; P im ; ; . 10000 7 fromt Lelbow. outside D002 04
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Aspect at Indicated Anatomical Sites bk s s aoos

? . Sleep Alone for 13 nights h

|:> ‘r . Keep 1 metre away from adults and children over 5 years for 13 days To compare post RAT outcomes in the following 2 my | e oy | (b | A ‘

Keep 1 metre away from children 3—5 years 19 days foul’s of patients receiving RAI therapy for e - S I T B
Keep 3 metres away from pregnant women and children under 3 S fohi-aquare and 1
years of age for 24 days o . o i
L . * No restriction of dietary iodine Analysis
Due to the age of the patient's children and the concern she had Re: — .. £ di ... nchudi
Radiation Exposure to her family the lady once discharged did not evere restriction o etary iodine including = Abiphasic model was fitted to the evolution of radiation for 98% of the sites for each administration. Only a few were deemed monophasic eg. ankles.
; C 45/48 (94%) 42/48 (86% NS 250 4 . . . . . - .

go to her family home but went to stay at her parents so as notto v" All seafood, fish, fish oils ure rate 58 ( ) ¢ ) +  The mean estimated effective (biological + physical) half-life of “*radium is 4.08 days as calculated from the measurements acquired from the diaphragm / liver region over administrations

cause distress to her and her children during this period v Kelp Time to cure (weeks) 9.29 8.98 NS 2to 6
Da‘f 0 Time 0 Hrs Time 4 Hrs Post Time 20 Hrs Post Time 24 Hrs Post v Vitamins RESULTS
3670 MEq Administration  Administration  Administration . “Thank you for offering this service to me. | v Cough medicines o and T tast, p = NS) «  This slope is consistent across 34/36 sites, with P values under 0.05 in 11 sites (as assessed across administrations 2-8).
can now go back home | feel it would have i
1767 MBq 666 MBq 450 MBq d I 7 ezl il « We observed an increase in the estimated effective half-life at most sites with the increase in administrations of **Radium Dichloride in line with the patients clinical and biochemical re-

been too distressing for me and my children
to keep apart for so long as they are not of

v Red coloured processed foods

; ] . sponse to treatment
v" Dairy products such as eggs, cheese, milk and muilk

This patient Op‘t&d to return to the Medical Physics Depam'l'lerﬂ to be re-measured 4 dﬂ':.l's p'ClSt disﬁharge. the age to understand .“m?» products = Liver function was unchanged on regular biochemical assessment.
The activity measured / calculated at this time had vastly diminished to 4 MBq of "'I. m Conclusion
From this reading All Radiation Resfrictions were able to be lifted and the patient returned home to family life with Time 120 Hrs Post
the knowledge and confidence that being close to her children would not cause harm or detriment to them, Administration -
9 9 . The estimated effective half-life value of 4.08 days calculated from the diaphragm / liver region can be used to plan radiation protection precautions in patients treated with ““Radium Dichlo-
4 MBq Strict iodine restriction prior to administration of RAT for the ride.
Conclusion management of hyperthyroidism is inconvenient for patients
From these results it has been shown that by offering a re-measurement service to patient’s post 13 ablation Therapy we can show a significant benefit to the patient References and does not improve the cure rate or the time to achieve »  The increase in the estimated effective half-life at the majority of anatomical sites measured indicates a change in pharmacokinetics with treatment.

cure in a clinical sething.
- B 5. and Fogediss, L, 2012. Radiniodins tharapy in benizn thyroid disoases: ofiocts, side afiocts, .
2ad factors affecting End reems, 396), pp.920-930. We have not been able to assess the compliance rate for

+  Alishabadia, A, Daylkin, J., Sheppard, M.C., Gough, 5.C. and Franklya, ] A, 2001. Radiciodine treatment i kB ’ -
of hyperthyroidism—prognostic factors for outcame. The foumal of Climical Endocrinalogy & Iodine restriction, as the study design was retrospective.

and their family thus improve the quality of the patient service we provide at The Royal Wolverhampton NHS Trust.
Implications Of Practice
As shown by offering this additional service to our patients we can have a significant impact not only on their family life post "*'lodine Ablation Therapy but it can also have an

We propose there is an increase in osteoblastic action at these sites with increasing administrations of “Radium Dichloride,

« The clinical implication is that with increasing administrations of **Radium Dichlaride results in a greater propertien of the administered activity being delivered to metastatic sites within the

— B A : However this would not influence the comparative bone.
ositive impact on their social and economic status (return to work earlier / less sick leave required * Meier, DA, Bll, DR, Bocker, D.V., Qlarks, 5.E, Slbarsicin, EB., Royal, FUD. and Balon, HR, 2002. : - >
P pa { . ) mlg‘“‘d’” et oy i e e R B e e et s e e T, S8 assessment in the two groups in a “real-life” context. Referances
References * Maruca, ], Santer, 5., Miller, K. and Santea, R]., 1084. Prolonged iodine clearance with a depletion ‘We have now reverted to the position of not restricting 1.CRUK website. Accessed 03032018 2. Tannock |, et al. M Engl J Med. 2004;351:1502-1512 3. Goh P, et al, Curr Oncol. 2007,14.8-12 4, Parker C, el al, N Engl J Med, 2013,369(3).213-23 5.Henriksen G Cancer Res.
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