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ABSTRACT

Introduction The usage of a T-cell depleted, reduced
intensity conditioning (RIC) approach to haematopoietic
cell transplantation (HCT) in adult patients with acute
lymphoblastic leukaemia (ALL) over 40 years of age and in
first complete remission (CR) has resulted in encouraging
rates of event-free and overall survival in a population

of adults with high risk disease. However, relapse rates
remain high—uwith disease progression being the major
cause of treatment failure. Using different, more powerful
conditioning approaches is the logical next step in
examining the role of RIC allogeneic HCT in adult ALL.
Methods and analysis The ALL-RIC trial is a two-

arm, phase Il, multicentre, randomised clinical trial in
adult patients with ALL in first or second CR, who are
undergoing allogeneic HCT. Comparison of a novel RIC
transplant conditioning regimen using reduced-dose

total body irradiation (TBI), cyclophosphamide and
alemtuzumab, is made against a standardised RIC
approach using fludarabine, melphalan and alemtuzumab.
The primary outcome of the study is disease-free survival
at 3 years, defined as time from randomisation to the
first of either relapse or death from any cause. Patients
who are still alive and progression-free at the end of the
trial will be censored at their last date known to be alive.
Secondary outcomes include overall survival and non-
relapse mortality.

Ethics and dissemination The protocol was approved
by the East Midlands—Leicester Central Research Ethics
committee (18/EM/0112). Initial approval was received on
12 June 2018. Current protocol version (V.6.0) approval
obtained on 18 November 2019. The Medicines and
Healthcare products Regulatory Agency (MHRA) also
approved all protocol versions. The results of this trial

will be disseminated through national and international
presentations and peer-reviewed publications.

> Mohamed Elhanied,

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The trial aims to extend our knowledge of reduced
intensity conditioning allografts in adult acute lym-
phoblastic leukaemia; it builds on the largest pro-
spective trial of this therapeutic modality in UKALL
14.

= The trial aims to improve outcomes in a rare haema-
tological disease, in an older age group.

= A limitation is that the trial is not powered to detect
differences in longer-term complications such as
second cancers.

Trial registration number EudraCT Number:
2017-004800-23.
ISRCTN99927695.

INTRODUCTION

The UKALL 14' * trial prospectively studied
reduced intensity conditioning (RIC) trans-
plantation in adults with high risk acute
lymphoblastic leukaemia (ALL) in complete
remission (CR)1 over 40 years of age, in
an attempt to improve the poor outcomes
seen with chemotherapy and the excessive
transplant-related mortality (TRM) demon-
strated with full intensity allogeneic haema-
topoietic cell transplantation (HCT) in this
age group. The 55% 4-year event-free survival
(EFS) on UKALL 14 is encouraging. However,
relapse at 4 years is high at 33.6%, and is
higher in patients who come to transplant
with detectable minimal residual disease
(MRD). Previous studies® have suggested that
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total body irradiation (TBI) conditioning in patients who
received full intensity or RIC transplants can reduce rates
of treatment failure (OR 1.4).® The ALL-RIC trial aims to
compare two RIC regimens, and postulates that 8 Gy TBI
in combination with cyclophosphamide 100 mg/kg will
be well tolerated and will be a more efficacious regimen
in terms of reducing relapse as compared with a non-TBI
containing RIC approach. Existing transplant data from
other disease groups*” suggests that 8 Gy TBI is well toler-
ated with minimal extramedullary toxicity and low TRM.

Any patient with ALL with an indication for allogeneic
HCT in first or second CR >40 years of age will be eligible
for consideration for the ALL-RIC transplant study, as
will patients <40 years of age who are deemed to be unfit
for myeloablative conditioning approaches. Within the
context of the preceding UKALL 14 trial, approximately
500 newly-diagnosed patients with ALL >40 years of age
were recruited over the course of the study duration, with
236 RIC transplants being performed in patients in this
age group. Initial recruitment predictions for the ALL-
RIC study were based around an expectation that similar
numbers of patients would meet the eligibility criteria for
allogeneic HCT in the context of this study. Patients >40
years of age who do not have a sibling or well-matched
unrelated donor available, who declined the option of
allogeneic HCT or who have significant comorbidities/
impaired performance status may not be considered for
an RIC allograft on this trial.

The last two trials performed by the National Cancer
Research Institute (NCRI) ALL group (UKALL 12 and
14) are considered world leading and have changed
management of this challenging disease in the UK. The
ALL-RIC trial hypothesises that by evaluating carefully
considered, more potent conditioning RIC protocols as
a strategy to reduce the risk of disease relapse after HCT
without a concomitant increase in treatmentrelated
toxicity, that rates of post-allograft relapse can be reduced
and consequently that the outcomes for adults with high-
risk disease can be further improved. This is the logical
next step in examining the role of transplantation in
adult ALL. In addition, the ALL-RIC trial would become
the largest randomised controlled trial (RCT) to prospec-
tively evaluate transplant conditioning regimens in ALL.

METHODS AND ANALYSIS
Study design
The ALL-RIC trial is a two-arm phase II, multicentre,
RCT comparing the outcome of patients transplanted
using a 8 Gy TBI, cyclophosphamide and alemtuzumab
conditioning approach to allogeneic HCT, with patients
transplanted using a fludarabine, melphalan and alemtu-
zumab conditioning regimen (figure 1 (trial schema)).
Patients with ALL who fulfil the eligibility criteria will
be invited to participate in the trial across UK centres
performing allogeneic HCT.

Patients will be randomised to treatment based on a
minimisation algorithm prepared at the Cancer Research

UK Clinical Trials Unit (CRCTU). Minimisation will be
based on age (>b5; <55 years), donor type (sibling; unre-
lated) and CR status (CR1; CR2).

Patients will be followed-up for a minimum of 5 years
from the date of randomisation.

Patient and public involvement

From its inception, the ALL-RIC trial was co-developed
with the patient and public involvement group based in
the Cancer Research Clinical Trials Unit at the Univer-
sity of Birmingham and the NCRI ALL group. The group
refined the protocol and participant-facing documents
and provided input into the design.

Inclusion and exclusion criteria

Patients between the ages of 40-70 years (patients under
the age of 40 who are considered unsuitable for a myelo-
blative transplant may enrol), patients with ALL in first
or second CR, availability of a human leucocyte antigen
(HLA) identical sibling or suitable matched donor,
considered suitable to undergo an RIC allogeneic Stem
Cell Transplant (SCT). Patients with an ECOG (Eastern
Cooperative Oncology Group) performance status 0, 1
or 2, females of and male patients of reproductive poten-
tial must use appropriate, highly effective contraception
until 12 months after transplant, given written informed
consent, patients willing and able to comply with sched-
uled study visits and laboratory tests. Exclusion criteria
include patients with contraindications to receiving RIC
allogeneic SCT, female patients who are pregnant or
breast feeding, all women of childbearing potential must
have a negative pregnancy test before commencing treat-
ment, adults of reproductive potential not willing to use
appropriate, effective contraception during the specified
period, with renal or hepatic impairment, with active,
HIV-positive or chronic hepatitis A or C, with concur-
rent active malignancy and previous exposure to a high
dose of radiotherapy. Some patients will have borderline
pulmonary and/or cardiac function for receiving TBI;
investigators were invited to discuss these patients with
the chief investigator.

Consent
Patients will be identified as per-site established processes.
Each eligible patient will be given a patient information
sheet (PIS) to read more about the trial. The investigator
will ensure that they adequately explain the aim, trial
treatment, anticipated benefits and potential hazards of
taking part in the trial to the patient. The right of the
patient to refuse to participate in the trial without giving
explanation will be respected.

Informed consent is requested from the patient by the
investigator who has been delegated the responsibility on
the delegation log.
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ients consented, screened and randomised for ALL-RIC trial

Patients stratified by the following:
Age (>55; <55 years)

Donor type (sibling or matched donor)
CR status (CR1; CR2)

Control Arm

Fludarabine/Melphalan/Alemtuzumab

!

Day 0
ripheral blood/bone marrow stem cell transplantation

Experimental arm

Cyclophosphamide/low-dose total body irradiation
(TBI)/Alemtuzumab

Day 120Donor lymphocyte infusions (DLI) commenced then every 90 days if mixed
chimerism at half log increments (starting dose 3 x 105 cells/kg). DLI may also be given for
molecular or haematological relapse

Molecular minimal residual disease -
monitoring until 3 years

Primary endpoint assessment (minimum 24 months)
Disease free survival

Secondary endpoints assessment (minimum 24 months) (long-term follow-up 5 years)
Overall survival, cumulative incidence of disease relapse, non-relapse mortality, incidence

of acute and chronic GvHD, occurrence and severity of veno-occlusive disease, duration of
hospitalisation, quality of life, full donor chimerism and TBI-related pulmonary toxicity

Figure 1 Trial schema. CR, complete remission; GvHD, graft versus host disease; TBI, total body irradiation.

Interventions

Control arm: fludarabine/melphalan/alemtuzumab

Fludarabine 30 Ing/m2 x bdays, melphalan 140 Ing/m2 X
1day, unrelated transplants only alemtuzumab 20 mg x
2days, sibling transplants alemtuzumab 30mg x 1 day.

Experimental arm: cyclophosphamide/TBI (8 Gy)
Cyclophosphamide 50 mg/kg x 2days, mesna 20mg/kg
x 2days and 76 mg/kg x 2days, TBI 2Gy two times a day
x 2days, unrelated transplants only alemutzumab 20 mg
x 2 days, sibling transplants alemtuzumab 30 mg x 1day.

All patients will receive 12.5mg intrathecal metho-
trexate every 3 months for 2 years post-transplant.

All patients will be given ciclosporin graft versus host
disease (GVHD) prophylaxis according to local policy and
levels should be monitored according to local practice.
Supportive care including antimicrobial prophylaxis regi-
mens are permitted according to institutional guidelines.

In addition to routine post-transplant visits all patients
will be formally reviewed at day+100and then every 3
months until month 60. Bone marrow aspirate pretrans-
plant to confirm disease status, and then at day+100and
then every 3 months until month 36, with recommended
molecular minimal residual disease monitoring at each
time point.

Donor lymphocyte infusions will be administered at day
120 in both experimental and control arms in patients
with a mixed T-cell chimerism or detectable MRD. The
schedule will be: 120 days 3x10° CD3+ cells/kg; 7 months
1x10° cells; 10 months 3x10° cells; 13 months 1x107 cells
and 16 months 3x10”,

Trial outcomes

The primary outcome is disease-free survival (DFS) which
is defined as time from randomisation to the date of first
relapse or death from any cause. Patients who are still

Marks DI, et al. BMJ Open 2023;13:6067790. doi:10.1136/bmjopen-2022-067790

3

Q

a160jouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1yblAdoos Agq paloslold

(2]

© PIOIXO

10 AIISIBAIUN BY) JO SaLieIqIT UBId|pOg 18 9202 ‘8 ABIN U0 /w0’ g uadolwgy/:diy woi) papeojumod ‘€20 dung T Uo 06/290-2202-uadolwa/9eTT 0T Se paysiignd 1s11y :uado NG


http://bmjopen.bmj.com/

alive and progression-free at the end of the trial will be
censored at their last date known to be alive.

The secondary outcomes are described below. The
major secondary outcome is overall survival (OS) defined
as time randomisation to date of death from any cause.
Patients who are alive at the end of the trial will be
censored at their date last known to be alive. Cumulative
incidence of relapse defined as time from randomisation
to the date of relapse. Patients who die without relapse will
be treated as a competing risk and patients who are alive
and relapse-free at the end of the trial will be censored
as their date last seen. Non-relapse mortality (NRM)
defined as time from randomisation to death from any
cause that occurred without relapse. Patients who relapse
will be treated as a competing risk and patients who are
still alive and relapse-free at the end of the trial will be
censored at their date last known to be alive. Incidence
of Grade 2—4 acute GvHD within 100 days of transplant.
Incidence of chronic GvHD of any grade at 2 years (inves-
tigator assessed using the Shulman criteria). Occurrence
and severity of veno-occlusive disease in the first 100 days.
Duration of hospitalisation recorded between start of
conditioning regimen and l-year post transplantation.
Quality of life assessments including Short Form Health
Survey (SF36) and Functional Assessment of Cancer
Therapy - Bone Marrow Transplantation (FACT-BMT)
collected at baseline, 3 months, 12 months and years 2,
3, 4 and 5. Full donor chimerism recorded at day 100
follow-up. Occurrence and severity of TBI-related symp-
tomatic pulmonary toxicity in the first 12 months.

Statistical analysis plan

The main analysis of the data will take place once all the
patients have completed 2 years of follow-up. A subsequent
analysis of long terms outcome will be completed when
all patients have completed 5 years of follow-up. All anal-
ysis in the trial will be conducted on an intention-to-treat
population with the exception of safety analysis which
will be evaluated on a per-protocol population. Sensitivity
analysis of the primary outcomes will be conducted on a
per-protocol population.

The primary outcome is DFS and will be calculated
and presented using methods of Kaplan and Meier.
A power analysis assumed that the experimental arm
would improve DFS at 2 years by 15%. A sample size of
242 patients has a 80% chance of detecting a 15% differ-
ence with an alpha of 0.05. A Cox regression model will
be used to compare between treatment arms. The model
will include a treatment effect variables alongside variable
to represent the stratification factors of donor type, CR
status and age. A detailed secondary outcome measure
analysis can be found in the Statistical Analysis Plan
(online supplemental appendix 1).

Adverse events reporting and analysis

The collectionand reporting of adverse events (AEs) will be
in accordance with the Medicines for Human Use Clinical
Trials Regulations 2004 and its subsequent amendments.

Only AEs that are equal to or greater than Grade 3 of
the Common Terminology Criteria for Adverse Events
(CTCAE) V.4.0 will be reported. The reporting period for
AEs will be from the date of commencement of protocol
defined treatment until 100 days after the administration
of the last treatment (Investigational Medicinal Product
(IMP)). The Investigator should assess the seriousness
and causality (relatedness) of all AEs experienced by the
patient (this should be documented in the source data)
with reference to the Summary of Product Characteris-
tics (SmPCs). Abnormal laboratory findings will only be
reported if; (1) results in early discontinuation from the
study treatment; (2) requires study drug dose modifica-
tion or interruption, any other therapeutic intervention
or is judged to be of significant clinical importance. Pre-
existing conditions should only be reported if the condi-
tion worsens by at least 1 CTCAE grade. Hospitalisations
for protocol defined treatment (including admission for
transplant) or preplanned elective procedures unless the
condition worsens will not be reported as serious (S)AEs.

Data management

Data will be collected via a set of forms capturing
details of eligibility, baseline characteristics, treatment
and outcome details. This trial will use an electronic
remote data capturing system, with the exception of SAE
reporting and pregnancy notification; both of which will
be paper based. All trial records must be archived and
securely retained for at least 25 years. No documents will
be destroyed without prior approval from the sponsor,
via the central ALL-RIC trial Office. On-site monitoring
will be carried out as required following a risk assessment
and as documented in the Quality Management Plan. Any
monitoring activities will be reported to the ALL-RIC trial
Office and any issues noted will be followed up to reso-
lution. ALL-RIC will also be centrally monitored, which
may trigger additional on-site monitoring. Further infor-
mation regarding data management is provided in the
study protocol.

Trial organisation structure

The University of Birmingham will act as a single
sponsor for this multicentre study. The trial is being
conducted under the auspices of the CRCTU, University
of Birmingham, and in close partnership with The Adult
ALL MRD Laboratory UCL Cancer Institute.

The trial management group (TMG) is responsible
for the day to day running and management of the trial.
Members include the Chief Investigator, Deputy Chief
Investigator, Co-Investigators, Trial Statisticians, Trial
Management Team Leader and Trial Coordinator. The
TMG reports to the trial steering committee (TSC).

The TSC provides oversight and governance. Members
include independent clinicians, members of the TMG
and the CRCTU trial management team leader. Other
members/observers may be invited if appropriate. The
TSC supervises the conduct of the trial monitoring
progress including recruitment, data completeness and
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deviations from the protocol. They will make recommen-
dations about conduct and continuation of the trial.

The independent data monitoring committee (DMC)
includes clinicians and a statistician who will review
unblinded data analyses to advise the TSC on whether
trial data justified the continuing recruitment of further
patients. The DMC will operate in accordance with a
trial specific charter based on the template created by
the Damocles Group. During the recruitment phase of
the trial the DMC is scheduled to meet once 10 patients
have been treated on the experimental arm to review
early safety data. Subsequent meetings will be held annu-
ally thereafter. These may occur more frequently if the
DMC deem necessary due to speed of recruitment or
safety issues. The funding source (online supplemental
appendix 2) had no role in the design of this study and
will not have any role during its execution, analyses, inter-
pretation of the data or decision to submit results.

Confidentiality statement

Confidential trial data will be stored in accordance with
the General Data Protection Regulation 2018. As specified
in the patient information sheet and with the patient’s
consent, patients will be identified using only their date
of birth and unique trial ID number.

Trial status
Recruitment for the trial opened in September 2018 and
will close on 30 September 2022.

DISCUSSION

Allogeneic transplantation has an established role in
the management of patients with high risk ALL. While
myeloablative conditioning approaches have been shown
to reduce relapse rates in selected high risk patient popu-
lations, significant rates of non-relapse mortality in adult
patients >35 years of age have been shown to negate the
survival benefit that a reduction in relapse risk confers.”
Reduced-intensity conditioning has been evaluated in an
attempt to exploit a graft versus leukaemia effect with
reduced toxicity, with the UKALL 14 trial being the first
study to prospectively evaluate the role of RIC allogeneic
HCT in adult patients with ALL >40 years of age, using a
T-cell deplete fludarabine, melphalan and alemtuzumab
(FMA) approach to conditioning. The trial constituted
the largest series of RIC allografts for older patients with
ALL ever reported. UKALL 14 has successfully demon-
strated improved 4-year EFS and OS for ALL patients >40
years of age, and constitutes the best available evidence
for RIC HCT in ALL.

The major issue of a T-depleted RIC regimen is relapse.
In the context of UKALL 14, 30.3% of all patients
receiving RIC allogeneic HCT were MRD positive prior
to transplant, with MRD persistence following induc-
tion chemotherapy being significantly associated with an
increased relapse risk (HR 2.41 (1.29-4.48) p=0.0055).
The ALL-RIC trial attempts to address this issue by

offering radiotherapy-containing RIC conditioning in
the form of cyclophosphamide/8 Gy TBI/alemtuzumab
as a comparator to standard chemotherapy-only reduced
intensity conditioning, as well as further exploring the
role of post-transplant donor lymphocyte infusion for
patients with mixed donor T-cell chimerism or persistent
MRD. The UKALL 14 trial highlighted an NRM with FMA
reduced intensity conditioning of 20%. The ALL-RIC
study will evaluate the safety of low dose TBI in an older
adult allogeneic HCT population, with the hope of this
being tolerable and NRM not increased. This is the first
prospective, randomised study that has compared two
different approaches to reduced-intensity conditioning
in adult patients with ALL allograft.

ALL is a rare disease in adults and requires complex
prolonged therapy. Institutions may have complex
referral pathways when initial ALL therapy is delivered
in a non-transplant centre and identification of suitable
patients, referral to transplant centres and liaison with
clinical oncologists will be a challenge even though the
study is simple conceptually. In addition to these predict-
able logistical challenges, the impact of the COVID-19
pandemic, which has occupied 2 years of the active ALL-
RIC study recruitment period to date cannot be under-
estimated. Research personnel have been diverted into
COVID specific studies, and in conjunction with HCP
exhaustion has had a profound impact on recruitment to
this and other haemato-oncology studies.

Ethics and dissemination

The trial will be performed in accordance with the
recommendations guiding physicians in biomedical
research involving human subjects, adopted by the 18th
World Medical Association General Assembly, Helsinki,
Finland, and stated in the respective participating coun-
tries laws governing human research, and Good Clinical
Practice. The initial protocol was approved by the East
Midlands—Leicester Central Research Ethics Committee
(REC Ref: 18/EM/0112) on 12 June 2018 with subse-
quent amendments approved on 23 July 2018 (confir-
mation that intrathecal methotrexate to be administered
for both the control and experimental arm), 01 February
2019 (Intergrated Research Application System (IRAS)
form amended to allow all formulations of fludarabine),
21 October 2019 (inclusion change increase in age to
40-70; HLA identical sibling or suitable matched donor,
second CR; exclusion change previous exposure to radio-
therapy; trial treatment change added a later taper in
patients with mismatched donors is permitted for the
control arm, section made clearer about the diagnostic
MRD sample, change in PIS added detail about diagnostic
MRD sample), 29 October 2019 (addition of wording
with regards to Epstein-Barr Virus (EBV) monitoring),
08 January 2020 (reduction in the dose of alemtuzumab
dose in both arms in unrelated transplants (20mg one
time daily intravenously over 2days instead of 30 mg one
time daily intravenously over 2days). The MHRA has
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given its approval of all protocol versions, the current
version in use is 6.0.

Results of this trial will be submitted for publication in
a peerreviewed journal. The manuscript will be prepared
by the TMG and authorship will be determined by mutual
agreement and according to the publication policy of
IMPACT and the British Society of Blood and Marrow
Transplantation.

Author affiliations

'Adult Bone Marrow transplant Unit, Bristol Haematology and Oncology Centre,
Bristol, UK

?The Christie NHS Foundation Trust, Manchester, UK

*Haematology Department/Blood and Marrow Transplant Unit, Hammersmith
Hospital, London, UK

“Department of Haematology, St James Institute of Oncology, Leeds, UK
SResearch Department of Haematology, UCL, London, UK

SClinical Oncology, St Thomas' Hospital, London, UK

"Moelcular radiotherapy Unit, Bristol Cancer Institute, Bristol, UK

®Mount Vernon Cancer Centre, Northwood, UK

%Cancer Research UK Clinical Trials Unit, University of Birmingham, Birmingham, UK
"%Centre for Clinical Haematology, Queen Elizabeth Hospital, Birmingham, UK
"Department of Haematology, Oxford Cancer & Haematology Centre, Oxford, UK

Twitter Patricia Diez @PattyDiedH

Acknowledgements We thank staff from the Cancer Research UK Clinical Trials
Unit, University of Birmingham.

Contributors Study conception: DIM (Adult Bone Marrow Transplant Unit, Level

8, Bristol Haematology and Oncology Centre, Bristol, UK), EO (Haematology
Department/Blood and Marrow Transplant Unit, Hammersmith Hospital, London,
UK), MG (Transplant Haematology, St James Institute of Oncology, Leeds, UK),

AF (University College London Medical School, London, UK), GM (Guy’s Cancer
Centre, Guy’s & St Thomas, London, UK), MB (Bristol Cancer Institute, Bristol, UK),
PD (National Radiotherapy Trials Quality Assurance (RTTQA) Group, Mount Vernon
Cancer Centre, London, UK), AJ (Cancer Research UK Clinical Trials Unit, Institute

of Cancer and Genomic Sciences, University of Birmingham, Birmingham, UK),

RC (Oxford Cancer & Haematology Centre, Oxford, UK), ME (Cancer Research UK
Clinical Trials Unit, Centre for Clinical Haematology, Queen Elizabeth Hospital,
Birmingham, UK), AH (Cancer Research UK Clinical Trials Unit, Centre for Clinical
Haematology, Queen Elizabeth Hospital, Birmingham, UK), AC (The Christie,
Wilmslow Road, Manchester, M20 4BX). Study design: DIM, EO, MG, AF, GM, MB, PD,
AJ, RC, ME, AH and AC. AJ is the Senior Trial Biostatistician who was responsible

for developing the statistical plan. DIM, AC and AH were involved in all aspects of
the manuscript: the concept of the manuscript, drafting the manuscript, editing the
manuscript and approving the final version. These three authors are accountable for
all aspects of this work. All other authors were involved in editing and approving the
manuscript, EO, MG, AF, GM, MB, PD, RC, ME and AJ.

Funding This is a clinician-initiated and clinician-led trial funded by IMPACT. No
individual per patient payment will be made to NHS trusts, investigators or patients.
The trial has been adopted into the NIHR CRN portfolio adoption.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods section for further details.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement N/A.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Andrea Hodgkinson http://orcid.org/0000-0002-3220-7650

REFERENCES

1 Marks DI, Clifton-Hadley L, Copland M, et al. In-vivo T-cell depleted
reduced-intensity conditioned allogeneic haematopoietic stem-cell
transplantation for patients with acute Lymphoblastic leukaemia in first
remission: results from the prospective, single-arm evaluation of the
Ukall14 trial. Lancet Haematol 2022;9:e276-88.

2 Okasha D, Kirkwood AA, Copland M, et al. Fludarabine, Melphalan
and Alemtuzumab conditioned reduced intensity (RIC) allogeneic
hematopoietic cell transplantation for adults aged >40 years with de
novo acute Lymphoblastic leukemia: A prospective study from the
Ukall14 trial [ISRCTN 66541317]. Blood 2015;126:733.

3 Marks DI, Wang T, Pérez WS, et al. The outcome of full-intensity and
reduced-intensity conditioning matched Sibling or unrelated donor
transplantation in adults with Philadelphia Chromosome-negative
acute Lymphoblastic leukemia in first and second complete remission.
Blood 2010;116:366-74.

4 Stellijes M, Bornhauser M, Kroger M, et al. Conditioning with 8-GY
total body irradiation and Fludarabine for allogeneic Haemtopoietic
stem cell transplantation in acute myeloid leukaemia. Blood
2005;106:3314-21.

5 Sullivan KM, Goldmuntz EA, Keyes-Elstein L, et al. Myeloablative
Autologous stem cell transplantation for severe scleroderma. N Engl J
Med 2018;378:35-47.

6 Marks DI, Paietta EM, Moorman AV, et al. T-cell acute Lymphoblastic
leukaemia in adults: clinical features, Immunophenotype,
Cytogenetics, and outcome from the large randomised prospective
trial (UKALL XII/ECOG 2993). Blood 2009;114:5136-45.

Marks DI, et al. BMJ Open 2023;13:067790. doi:10.1136/bmjopen-2022-067790

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

© pIoJxO
10 AIISIBAIUN BY) JO SaLieIqIT UBId|pOg 18 9202 ‘8 ABIN U0 /w0’ g uadolwgy/:diy woi) papeojumod ‘€20 dung T Uo 06/290-2202-uadolwa/9eTT 0T Se paysiignd 1s11y :uado NG


https://twitter.com/PattyDiedH
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-3220-7650
http://dx.doi.org/10.1016/S2352-3026(22)00036-9
http://dx.doi.org/10.1182/blood.V126.23.733.733
http://dx.doi.org/10.1182/blood-2010-01-264077
http://dx.doi.org/10.1182/blood-2005-04-1377
http://dx.doi.org/10.1056/NEJMoa1703327
http://dx.doi.org/10.1056/NEJMoa1703327
http://dx.doi.org/10.1182/blood-2009-08-231217
http://bmjopen.bmj.com/

	ALL-­RIC trial protocol: a comparison of reduced dose total body irradiation (TBI) and cyclophosphamide with fludarabine and melphalan reduced intensity conditioning in adults with acute lymphoblastic leukaemia (ALL) in complete remission
	Abstract
	Introduction﻿﻿
	Methods and analysis
	Study design
	Patient and public involvement
	Inclusion and exclusion criteria
	Consent
	Interventions
	Control arm: fludarabine/melphalan/alemtuzumab
	Experimental arm: cyclophosphamide/TBI (8 Gy)

	Trial outcomes
	Statistical analysis plan
	Adverse events reporting and analysis
	Data management
	Trial organisation structure
	Confidentiality statement
	Trial status

	Discussion
	Ethics and dissemination

	References


