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C. Parker,' N. Vogelzang,? O. Sartor,?> D. Bottomley,* R. Coleman,” I. Skjorestad,® A-K. Aksnes,° S. Nilsson’

'"The Royal Marsden NHS Foundation Trust and Institute of Cancer Research, Sutton, UK; °‘Comprehensive Cancer Centers of Nevada, Las Vegas, NV, USA,; 3Tulane Cancer Center, New Orleans, LA, USA; “St. James Hospital, Leeds, UK; >Weston Park Hospital, Sheffield, UK;
°Bayer AS (formerly Algeta ASA), Oslo, Norway; ’Karolinska University Hospital, Stockholm, Sweden

. : . . e Treatment-related grade 3-4 anemia occurred in 5 radium-223 patients and
BACKGROUND Table 1. ALSYMPCA Hematologic AEs of Interest RESULTS Table 3. Posttreatment Primary Cancer in Other Organs Among Patients 1 placebo patient ('?'able 6) P
(Safety Population,* N = 901) in Safety Population Who Entered Designated Long-term Follow-up*
o Myelos_uppres_smn, a frequent complication in patients with metafstatlc | All Grades e B o e Of 921 patients in the mtent-to—trea’F population (radium-223, n = 614; placebo, Radium-223, N = 404 Placebo, N = 167 Table 6. Data and Characteristics for Patients With Grade 3-4 Anemia
castration-resistant prostate cancer (CRPC), may result from the disease itself or Patients With AEs, n = 307), 574 entered follow-up (radium-223, n = 406; placebo, n = 168) Squamous cell carcinoma of the left hand
from its treatment’ n (%) Radium-223, n =600 @ Placebo, n =301 | Radium-223, n =600 | Placebo, n = 301 _ _ o _ _ Bladder cancer (follow-up visit 1) (Follow-up visit 2) Parameter Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6
_ e Demographics and baseline characteristics of patients entering follow-up were Temtment
— Several agents, including docetaxel and cabazitaxel, approved for use in Anemia 18731) 9231) 7613) 39(13) similar between treatment groups (Table 2) L{?Si’;‘tg‘zgﬁcr:f(tf;ﬁgses ”°t_‘s’.rti%i)”ati”9 from Ade”"czf C'r:“grg: rfnd(‘;gl‘l g”d adeigiizrcinoma Grf:uL“e" Placebo | Radium-223 Radium-223 | Radium-223 | Radium-223 | Radium-223
. . . . . . - W-up VISl I I u W-up v
patients with CRPC have been associated with increased risk of myelotoxicity*? Neutropenia 30 (5) 3(1) 13 (2) 2 (1) i P si' ol P ) Age, y 0 . - 23 - -
- - . o o In cancer (Tollow-up visit '
e Radium-223 dichloride (radium-223) is a first-in-class alpha-emitting Thrombocytopenia 69 (12) 17 (6) 38 (6) 6(2) Table 2. Patient Der.nographlcs and Baselln.e Clinical Characteristics 4571 patients entered the designated follow-up period (radium-223, n 404 placebo, n = 167). Baseline
radiopharmaceutical with a potent and highly targeted cytotoxic effect on (Intent-to-Treat Patients Who Entered Designated Long-term Follow-up*) ECOG score* 1 0 1 1 1 2
*Safety population comprised patients who received at least 1 dose; 1 patient in the placebo group received 1 injection of radium-223 (week 0)
bone metastase54 and is included in the radium-223 safety analysis. Characteristic Radium-223. n = 406 Placebo. n = 168 ladd
AE = adverse event. ! ! WHOfa er ; : ;
— High linear energy transfer radiation causes predominantly nonrepairable _ _ _ Age HEMATOLOGIC SAFETY PROFILE z;?]rceer%rainf 1 1 3
double-stranded DNA breaks5¢ e Based on ALSYMPCA, radium-223 is approved for the treatment of patients Median (range), y 71 (49-90) 70 (44-86)
| . | | | | | with CRPC with symptomatic bone metastases and no known visceral Race, n (%) ] um- i EOD (grades)’ 3 3 A 2 3 3
_ Unlike beta-emitting radiopharmaceuticals, including strontium-89 and ; ymp 0) . The_most common treatment relat_ed AEs reported among radium-223 patients _
: : : b i e . metastases Caucasian 376 93) 159 (95) during follow-up were hematologic (Table 4) Prior
samarium-153, which are associated with significant myelotoxicity, the Total ALP. 1 (%) docetaxel Yes Yes Yes No Yes No
short range of alpha particles (< 100 uM, 2-10 cell diameters) may spare - Symptomgtl.c. requiring the use of opioid or nonopioid anglge_sm or external <220 U/L 252 (62) 115 (69) — In-depth analyses of treatment-related hematologic AEs are shown in Concomitant Pamidronate
hematopoietic bone marrow and produce a more tolerable safety profile®® beam radiation therapy (EBRT) for cancer-related bone pain within the > 220 U/L 154 (38) 53 (32) Tables 5 and 6 cancer None | Dexamethasone, | Dexamethasone, | | oy | Zoledronic | = .
. . . . . previous 12 weeks? . : treatment LHRHa LHRHa acid LHRHa
— Early experience with radium-223 suggested a low incidence of clinically Current use of bisphosphonates, n (%) _ :
significant myelosuppression’ e Long-term safety monitoring of radium-223 is essential for a complete safety Yes 170 (42) 73 (44) Table 4. Hematologic Treatment-Related AEs* Reported Among Patients Injections ’ : . . . .
_ profile Prior docetaxel use, n (%) in Safety Population Who Entered Designated Long-term Follow-up? received, n
— ALSYMPCA phase 3 study (Figure 1) | | Yes 234 (58) 94 (56) | | Withdrew | | | Withdrew
— Here, we present the 1.5-year long-term hematologic safety analysis of — o " T, [ S A e, = ey Status of Withdrew (disease Withdrew Withdrew | Withdrew |~ ant
radium-223 from ALSYMPCA ) 1per OTMANCE STattls Score, A7 367 (90) 155 (92) Posttreatment Follow-up AE, n (%) All Grades Grades 3-4 All Grades | Grades 3-4 follow-up (death) progression) (death) (death) (death) request)
Anemi 113 5 (1 5 (3 1(1 *0 = ive: 1= physi i -
TREATMENT WHO ladder for cancer pain' n (%) nemia ( ) ( ) ( ) ( ) T10= r::I”dy icc;uggli;id L?sr:e);/séczllr)r/1cs;ler:rnal:g,ucifc(:sl;/ol?aze;giI(S;ccjei.se; 3 = severe, regular daily opioids.
PATIENTS STRATIFICATION . 0-1 (no pain or mild pain; no opioid use) 192 (47) 84 (50) Aplastic anemia 1(<1) 1(<1) 0 0 *1 = < 6 metastases; 2 = 6-20 metastases; 3 = > 20 metastases.
6 injections at IVI ETH DS T - A _ ECOG = Eastern Cooperative Oncology Group; EOD = extent of disease; LHRHa = luteinizing hormone-releasing hormone analog;
A-week intervals 2 (moderate pain; occasional opioid use) 106 (26) 47 (28) Leukopenia 2 (< 1) 2 (< 1) 0 0 WHO = Werld Health Oroamization
I 3 (severe pain; regular daily opioid use) 108 (27) 37 (22) Neut _ > (<) > (<) 0 0 - J '
e Lonrtirme .
: Radium-223 (50 kBqg/k : : : _ : L . eutropenia < < . : . : : : :
* > 2 bone metastases * Total ALP: - 614 approximately 2.5 years (starting 4 wk after last injection until 3 y after first Yes 54 (13) 21 (13) P _ _ _ _ _
e No known visceral <220 U/L vs 2 220 U/L in.ection) _ . *Treatment-related AEs are AEs considered related to study drug by the investigator; some patients have more than 1 AE recorded. — Ap|a5t|c anemia was d|ag nosed by bone marrow b|0psy and was considered
»> . Bisphosphonate use: > ] J Extent of disease, n (%) '571 patients entered the designated follow-up period (radium-223, n = 404; placebo, n = 167). ] ]
metastases Yes vs No Placebo (saline) Patients were to be evaluated at 9 follow-up visits (every other month for < 6 metastases 87 (22) 30 (18) probably related to study drug by the investigator
" Postdocetaxel * Prior docetaxel: + Best standard of care . . P VISIE Y 6-20 metastases 174 (43) 88 (52) e Treatment-related leukopenia, neutropenia, or thrombocytopenia occurred in
unfit for docetaxel, J(esiVsiNG n =307 the first 0.5y, every 4 mo during years 1 and 2) (Figure 1) > 20 metastases/superscan 143 (35) 50 (30) : : :
or refused docetaxel 7 radium-223 patients and no placebo patients (Table 5)
e Only treatment-related AEs were reported Hemoglobin, median (range), g/L 13 (9-16) 12 (9-16) . . . CONCLUSIONS
Ao . " 20 (5552 11 (o850 — Of the 7 patients, 6 had received prior docetaxel chemotherapy, and 4 had
— AEs were graded according to the Common Terminology Criteria for umin, median (range), 9 (25-53) (24-50) extent of disease (EOD) grade 3 o | 1 £ollow- f.15 rs after last patient’s last
Adverse Events Version 3.0 PSA, median (range), pg/L 104 (4-5837) 113 (2-3958) Ong erm 1oliow up oT ~ 1. yea S after 1as pa € S 1as
ALSYMPCA Timeline w : _ : . . .
e Additional long-term safety data were assessed by specific diseases including LDH, median (range), U/L 274 (76-1969) 299 (132-1714) Table 5. Data and Characteristics for the 7 Radium-223 Patients With injection showed no new safety concerns
Treatment Period Designated Long-term Follow-up* acute myelc()jgenous leukemia (AM L)Bmyelodysﬁlastic syndrome (MDS), aplastic Total ALP, median (range), U/L 162 (32-2681) 164 (29-2166) Either Leukopenla, Neutropenla, or Thrombocytopenla o HematOIOgiC toxicity appeared to be associated with prior
anemia, and new primary cancer in bone or other organs *P t t to 100 due t ding. P t Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7
__i___l__‘r__l__1__f__‘__+__ p y g ALIeDrie:Ikaagfie;)err;)iyOSSh;:aTe;(I)EBRT =ueit:rrr12rrt;e;r:r? radiation therapy; ECOG = Eastern Cooperative Oncology Group; arameter aten - ! ! I ! ! dOcetaXe| and greater EOD, and Was nOt affeCted by the
N . 1 £ A : LDH = lactate dehydrogenase; PSA = prostate-specific antigen; WHO = World Health Organization. Thrombo- | Leukopenia/ Thrombo- Thrombo- Thrombo- : - - -
va ° D?ta reported here are from ~1.5 years after last patlents final |nject|on Hematologic cytopenia | Neutropenia | Leukopenia | cytopenia cytopenia Neutropenia| cytopenia number Of radlum'223 |nJECt|OnS recelved
oo e N R (Figure 2) e Most patients entering follow-up had completed all 6 injections of study ASUERE) || Eeesl) || ko) || (deebey || Wekad) || Webe) || (9ex50) || ey
e v r ! _ treatment (radium-223, 335/406 [83%]; placebo, 119/168 [71%]) Age.y 6> 68 74 o1 o4 3 72
T T T T T T 9 follow-up visits (every 2nd month Flgure 2. ALSYMPCA StUdy Period _ _ _ _ _ Baseline ECOG 1 1 1 ) 1 , 1 REFERENCES
for first 0.5 y, every 4 mo during e Median follow-up time for patients entering follow-up was 10.4 months with score*
TP year 1 and year 2) radium-223 and 7.6 months with placebo 1. Rostad et al. Oncol Nurs Forum. 1990;17:4-8.
6 Injections; 1 every 4 weeks P WHO ladder 2. T k et al. N Engl J Med. 2004;351:1502-1512
~1.5 years after : : i score for 3 1 1 1 3 3 2 . Tannock et al. ng €d. ' : - :
*For patients who did not complete the 6 injections, the follow-up period started 4 weeks after last injection and followed the same visit I.ast r.)a.tien.t's o 322/406 (79%) radium-223 pat|ent5 and 145/168 (86%) placebo pat|ent5 were cancer pain' 3. de Bono et al. Lancet. 2010;376:1147-1154.
Zflt‘:c—jualleléaline phosphatase; CRPC = castration-resistant prostate cancer; W = week; Y = year Lo e Withdrawn frOm the StUdy during the fO”OW'Up periOd EOD (grades)* 3 3 3 2 1 1 3 4. )H(Oﬁlgl,?c(radi:}:n Ra 223 diCTI()Iridel\)Ainjezcg!]%n' for intravenous use [paCkage insert]. Wayne' NJ: Bayer
~ ’ ~ o A ealthCare Pharmaceuticals Inc; May :
2008 | 2009 | 2010 — Primary reasons (for radium-223 and placebo, respectively) include death Prior docetaxel Yes Yes Yes Yes Yes No Yes 5. Bruland et al. Clin Cancer Res. 2006;12:62505-6257s.
"IN ALYMPCA, (65%, 59%), patient request (6%, 4%), disease progression (2%, 5%), Concomitant LHRHa LHRHa LHRHa, LHRHa 673' “?I?sgl:f:? aelt ?I:rjy Iél:rc;lccle\ﬁgszggg;ﬁ:12-151421!-521522159
. . . . Last - . ' ' , . . . o - .
— Radium-223 improved median overall survival versus placebo by 3.6 months it Ly R otstudy investigator request (2%, 2%), lost to follow-up (2%, 0%), AEs (1%, 1%), cancer soledronic | zoledronic preb*r'ﬁs'jjéne LHRHa gi‘;’t‘agl‘settir‘ba:;?;' zoledronic prt';ﬁ::;] . 8. Parker et al. N Engl J Med. 2013;369:213-223.
(HR = 0.70; 95% ClI, 0.58-0.83)8  — R yfirst injection) and other (2%, 16%) treatment acid acid zoledronic acid acid
— Radium-223 was well tolerated and was associated with a low incidence of Last patient’s e |n the disease_speciﬂc f0||ow-up, there were no reports of AML, MDS, or new Radium-223 This presentation is the intellectual property of the author/presenter.
- - . final injection - injections 6 6 5 6 6 5 6 Contact chris.parker@icr.ac.uk for permission to reprint and/or distribute.
hematologic adverse events (AEs), similar to that of placebo?® (Table 1) ’ primary bone cancer reJceived, n
* New primary cancers in other organs were identified in 2 radium-223 patients Status of Completed V\(/;gf::l;ﬁ:v Withdrew | (o | Withdrew | Withdrew V\(/;?:;i/v
and 3 placebo patients and considered not related to study drug (Table 3) follow-up request) (death) (death) (death) | - reesion)
*0 = fully active; 1 = physically strenuous activity restricted. fﬁr%ijs P? th: izquoiZT(e;{gsbtsri:;gj
™ = mild, no opioid use; 2 = moderate, occasional opioid use; 3 = severe, regular daily opioids. code agre for pbersonal uge onl
*1 = < 6 metastases; 2 = 6-20 metastases; 3 = > 20 metastases. and ma not%e reproduced y
AE = adverse event; ECOG = Eastern Cooperative Oncology Group; EOD = extent of disease; LHRHa = luteinizing hormone-releasing hormone Withoutywritten peprmission of
analog; WHO = World Health Organization. the authors.




