Single-Fraction Total Body Irradiation for Non-Myeloablative Treatment

of Sickle Cell Disease

Ghada Aldosary?, Lujain Aljblit, Afnan Alzayid?, Abrar Mallawi?, Mohammed Alkaiyat!, Sarah Ashmeg?,

Abdulrahman Alhadab!, Mohsen Alzahrani*

1 King Abdullah Specialized Children’s Hospital, MNGHA, Riyadh, Saudi Arabia
2 University of Pittsburgh Medical Center, Pittsburgh, PA, United States

JULY 19-22
V¥NCOUVER, BC

JOINT AAPM| COMP MEETING

INTRODUCTION

RESULTS & DISCUSSION

Total body irradiation (TBI) is a well-established l. PATIENT DEMOGRAPHICS 12000.0 00 e
cie . . . . cGy teo®
condltlonlr?g reglmen delivered prior to Total: 275 patients diagnosed with SCD 5 10000.0 . 300cGy o%| - . Jiee® .
hflma;opgletlc stem transplant (HSCT) for treatment Sex: 55% Male, 45% Female E _ 8000.0 Seee
Ot Ieukemia cancers. Age: 25.4 + 7.8 years old @ T 6000.0 SRR TELIA S
. . Patient maximum separation range: 18-44 cm > ?5 . ol
Most radiotherapy centres prescribe 1000-1200 cGy Nationality: 99.3% Saudi g 2 4000.0
Global Disease Burden: Patient distribution by city of origin are shown in E 0.0
|_

Sickle Cell Disease (SCD) globally affects > 7.7
million people, with 80% prevalence rates in sub-
Saharan Africa, India and Central-Asia [1].

SCD is a hereditary, non-malighant disease that

Figure 2. Due to hereditary predisposition to SCD disease
in Jizan, most patients were from that region.
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myeloablative curative treatment for SCD [3]. 18%

This study reports on a national referral hospital’s
experience in treating a large SCD patient cohort
with TBI.

METHODS AND MATERIALS

A single-institution IRB approved retrospective
study was conducted at a Saudi Arabian national
referral hospital. Records of SCD patients who
received low-dose TBI between 2015-2024 were
reviewed.

Data extraction included: patient demographics,
disease information, TBI treatment parameters,
radiation-induced toxicities, and in-vivo
measurement results.

All patients were treated using an extended SSD
bilateral technique, 10 MV, beam spoiler, and rice
bags to provide a uniform dose distribution.
Testicular shielding was used for male patients.

Figure 1 shows the patient treatment steps included
in this study.
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Figure 2. Map of Saudi Arabia showing the TBI patients’
province of origin (total n=275). Most were from lJizan.

Il. TREATMENT PLANNING

e Delivery: 10 MV, 400 MU/min, 5-10 cGy/min

e Setup: Bilateral extended SSD (450 cm), field size=
40 x 40 cm?, collimator angle= 45° with rice bags and
custom in-house built treatment table (Figure 3).

* Patient Separation Measurement & Planning Time:
15— 25 min

e (Calculation: Excel-based calculation to determine
MU’s depending on the patient’s maximum separation
(Figure 4). For each plan, 10-12 fields were used to
keep the MU’s/field < 1000.

* Shielding: testicular shielding was used in 96.7% male
patients. Lung shielding was not used.

* Prescription dose: 200 cGy/1 fx: 13.0 % &
300 cGy/1 fx: 87.0%

(shoulders, lung entry and exist, pelvis). Dose
calculation vs. measurements were <10%

IV. CLINICAL OUTCOMES

Survival (5-years): 95.6%

Treatment outcome: 93.8% successful, 5.1% graft
failure, 1.2% new malignancy

Morbidity: 53.1% of patients were reported to
develop post-TBI toxicities (of these Grade |: 57.5%,
Grade Il: 34.5%, Grade IlI: 8.0%). However, notably,
all patients had concurrent treatment
(chemotherapy, antibiotics, other).

CONCLUSIONS

This experience in treating a high volume of SCD
patients receiving TBI can be used to inform
technique commissioning and workforce/ load
planning.

Most patients were from the Southern region,
highlighting the need for more accessible, local
comprehensive haemotology services that include
TBI.

With rising immigration rates, SCD incidence is
expected to increase in North America and Europe.
Most patients were adults, and none required
anesthesia.
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Figure 1. Treatment steps included in this study.

prescribed radiation using a simple bilateral extended
SSD. Rice bags were used to improve dose homogeneity,
and testicular shielding was used for most male patients.
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