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Abstract
There have been several studies on the clinical outcomes of Radium-223 treatment in patients with metastatic castration-resistant prostate cancer 
(mCRPC) who may have an increased risk of hematologic comorbidities. To the best of our knowledge, this is the first study to explore the potential 
bone marrow adverse effects (AEs) of Radium-223 administered with specific drugs used for hematologic conditions, such as polycythemia vera 
(PV). We report the case of a patient with mCRPC who was administered a combined treatment of Radium-223 and hydroxyurea for PV, aiming 
to support clinicians in predicting eventual AEs. 
Keywords: Prostate cancer, mCRPC, Radium-223, polycythemia vera, hematogical toxicity

Öz
Hematolojik komorbidite riski artmış metastatik kastrasyona dirençli prostat kanseri (mCRPC) olan hastalarda Radyum-223 tedavisinin klinik 
sonuçları üzerine çeşitli çalışmalar yapılmıştır. Bilgimiz dahilinde bu çalışma, Radyum-223 ile birlikte polisitemia vera (PV) gibi bir hematolojik hastalık 
için özel ilaçlar alan bir hastada potansiyel kemik iliği yan etkilerinin (YE) araştırıldığı ilk çalışmadır. Burada, klinisyenleri olası YE’leri öngörmede 
desteklemesi amaçlanan ve PV ile birlikte mCRPC tanısı için Radyum-223 ve hidroksiüre tedavileri uygulanan bir olgu sunulmuştur. 
Anahtar Kelimeler: Prostat kanseri, mCRPC, Radyum-223, polisitemia vera, hematolojik toksisite

Prostate cancer (PCa) represents the second most 
prevalent cancer in men and the fifth cause of cancer-
related mortality worldwide (1). Bone secondary tumor 
localizations are the most frequent expression of 
advanced PCa, representing the cause of morbidity and 
mortality and determining a poor prognosis. Several 
studies have been provided concerning the clinical 
outcomes of Radium-223 treatment in patients with 
metastatic castration-resistant prostate cancer (mCRPC) 

(2,3). Moreover, patients with mCRPC could suffer from 
hematologic comorbidities. Notably, to our knowledge, 
there are no studies involving the use of Radium-223 
in patients with mCRPC and preexisting hematological 
conditions, such as polycythemia vera (PV), a chronic 
myeloproliferative disorder. Thus, studies that could 
support clinicians to predict eventual adverse effects 
(AEs) in these cases are warranted.
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Figure 1. A 71-year-old male diagnosed with PV in 2000 and PCa in 2013 was referred to our hospital. After radical prostatectomy, the Gleason score 
was 8 (3+5) with pT3b-R1 staging. In 2014, RT on the prostatic region was performed, and subsequently systemic treatment was introduced. Treatment 
with hydroxyurea for PV (500 mg for 5 days, 1000 mg for 2 days, per week) had also been administered. Radium-223 was administered according with 
the current EANM guidelines. Before the first administration, a technetium-99m -HDP bone scan was performed, depicting an oligometastatic disease. 
An interim bone scan was obtained after the third administration and a further one after the sixth at the end of treatment. Follow-up bone scans at 
3, 6, and 12 months after the end of Radium-223 treatment was carried out. 
Patients with mCRPC with compromised bone marrow reserve due to previous therapies have an increased risk of hematological AEs when enrolled 
in the Radium-223 treatment (4). Although the occurrence of anemia and neutropenia were not significantly different between placebo and the 
Radium-223 group in the ALSYMPCA trial (5), the cumulative effects of Radium-223 and other chemotherapies remain unelucidated.
In our case, no AEs of any kind were experienced during treatment. Hemoglobin (Hb) gradually reduced between the first and second cycles, but values 
remained >13 mg/dL. Consequently, the hematologist decided to lower the hydroxyurea dosage to 500 mg once a day after the second cycle, and Hb 
values quickly normalized before the third administration. At the time of the first medical examination, the patient reported taking non-steroidal anti-
inflammatory drugs (NSAIDs) to control pain as necessary. Notably, after the first administration, the BPI value dropped from 5 to 0, and NSAIDs were 
not required. One year after the first dose of Radium-223, the patient reported excellent control of bone pain and absence of the need for NSAIDs.
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Figure 2. Compared to the pretreatment scan, the bone scan obtained after the conclusion of the Radium-223 treatment (a) revealed a marked 
regression of the osteotropic radiotracer increased uptake located in the right side of the sacrum, a significant reduction of uptake intensity of the 
same finding in the contralateral side, and a slighter decrease of uptake in the 7th and 8th left ribs. No differences were observed in the right ischiopubic 
ramus. Successively, a bone scan obtained 6 months after treatment showed total regression of the pathologic uptake located in the right side of the 
sacrum and an even more significant uptake intensity decline of the contralateral finding, such as that in the eighth left rib. No differences of radiotracer 
uptake were noted in the seventh left rib and in the right ischiopubic ramus. The bone scan obtained 1 year after Radium-223 administration (b) 
corroborated the favorable outcomes highlighted by the 6 months bone scan follow-up, confirming the persistence of osteotropic pathologic uptake 
in the 7th left rib and in the right ischiopubic ramus with remnant weak increased uptake in the sacrum, suggesting a substantially stable disease. The 
benefits of Radium-223 in our patient with mCRPC were remarkable; not only did bone scans reveal a regression of skeletal secondary localizations 
uptake but pain control was also fairly obtained without using NSAIDs. 
Several studies are investigating the effectiveness of a combination therapy on patients with mCRPC and its potential cumulative effect on hematologic 
toxicity. Even though the biological damages of Radium-223 on the bone marrow have been minimized (6,7), defining the hematologic profile of 
patients with mCRPC is a key step to limit the chance of hematologic AEs. Although rare, the potential AEs of Radium-223 on bone marrow functionality 
must be considered (8). This has been the main concern when administering this radionuclide to patients with mCRPC who often receive or are still 
receiving other systemic therapies. Particular attention must be paid when mCRPC coexists with hematologic conditions that require suppression of the 
excessive functionality of the bone marrow. However, our study has several limitations, such as that PV may not represent the optimal model to assess 
the potential cytotoxic effects of hydroxyurea because PV is not typically characterized by the occurrence of a cytopenic condition.
This study supports and confirms the existing evidence in the literature about the hematologic safety of Radium-223 that is specifically applied in a 
patient with impaired bone marrow functionality due to PV. Additionally, Radium-223 appears to be safe and well tolerated even when combined 
with a cytotoxic agent, such as hydroxyurea.
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