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ABSTRACT

Introduction Acute myeloid leukaemia (AML) is a type
of cancer in which the bone marrow makes abnormal
myeloblasts (a type of white blood cell), red blood cells
or platelets. Gemtuzumab ozogamicin (GO) holds promise
as a new agent that also could be efficacious in newly
diagnosed AML with acceptable toxicity. This paper
describes the design of a protocol to conduct a systematic
review of published studies assessing GO for the treatment
of AML.

Method and analysis We will conduct a systematic
review of randomised controlled trials that investigate
the effect and safety of GO for the treatment of patients
with AML. We will search for any eligible articles from
selected electronic databases. We will follow the
Preferred Reporting Items for Systematic reviews and
Meta-Analysis for study selection and reporting. We will
use The Cochrane Handbook for Systematic Reviews

of Interventions and Meta-Analysis as guidance to

select eligible studies. All data will be extracted using a
standardised data extraction form.

Ethics and dissemination There was no patient
involved in this study, therefore no ethical consideration
is needed. The findings of this study will be disseminated
in a peer-reviewed journal and any relevant conference
presentation.

PROSPERO registration number CRD42019123286.

INTRODUCTION

Acute myeloid leukaemia (AML) is a term
used to represent a heterogeneous group of
diseases resulting from a malignant change
in the haematopoietic stem cells. In the USA,
the overall incidence rate and the death rate
are 3.6 and 2.8 per 100000 people per year,
respectively. The incidence increases with
age, with 40% of cases occurring in adults
aged below 60 years and more than 50% in
patients aged 60 years and above. Overall,
the 5-year survival rate for adults is 23.4%."
Complete remission (CR) was achieved in
35%-40% of adult patients aged 60 years or
younger and 5%-15% among patients older
than 60 years of age.” Mortality in patients

Strengths and limitations of this study

» We will do a wide search on all data from various da-
tabases, for example, Cochrane, PubMed, EMBASE
and clinical trials.

» This study will discuss in detail about the methods
for conducting a systematic review.

» The study will only include randomised controlled
trials.

» The study will summarise the evidence and plan the
meta-analysis for data that we can pool together.

with AML can result from treatmentrelated
causes, relapse or primary refractoriness.
The mortality rate is approximately 50% in
patients aged 60 years or younger and about
80% in patients aged 60 years and above.”*

Prognostic factors can be subdivided into
two categories: patient-associated factors and
disease-related  factors. Patient-associated
factors, such as advanced age, performance
status and coexisting conditions, commonly
predict treatmentrelated risks, whereas
disease-related factors, such as tumour
burden (white blood cell count), secondary
AML (AML resulting from either antecedent
haematological disorder or prior chemo-
therapy treatment) and genetic changes, are
used to predict resistance to current stan-
dard therapy.” ® Of these prognostic factors,
molecular genetic lesions are additionally
found to be highly predictive markers of
survival.” 7 ® These markers are used in risk
classification. The National Comprehensive
Cancer Network defines three risk subgroups
based on their cytogenetic and molecular
abnormalities, namely favourable or better-
risk, intermediate-risk and poor-risk.*’

The treatment for AML consists of induc-
tion, consolidation and maintenance
phases.” '’ Standard induction therapy for
patients aged less than 60 years most often

BM)

Muhamad NA, et al. BMJ Open 2020;10:¢032503. doi:10.1136/bmjopen-2019-032503 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-7772-2103
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2019-032503&domain=pdf&date_stamp=2020-06-12

consists of cytarabine (cytosine arabinoside (Ara-C))
given by continuous infusion for 7days with an anthra-
cycline (such as daunorubicin and idarubicin) given
daily for 3days.” The standard of care for consolidation
consists of three to four courses of high-dose intravenous
Ara-C given every 12hours on day 1, 3 and 5."" Chemo-
therapy is often not recommended for patients in poor
health because of its toxicity. Besides antileukaemic
drugs, patients would also receive supportive care such
as treatment of infections (prophylactic administration of
antifungal and antibacterial agent)'® and transfusions to
cover anaemia or thrombocytopenia.'? '

Gemtuzumab ozogamicin (GO) is one of the new
class of monoclonal antibodies used in the treatment of
AML. GO is a recombinant humanised anti-CD33 mono-
clonal antibody conjugated to the antitumour antibiotic,
calicheamicin, which permits the drug to be targeted
selectively to the CD33-positive AML blast cells, spares
normal cells and thus would be expected to limit non-
haematological toxicity.'” GO has been shown to be benefi-
cial in the management of acute promyelocytic leukaemia
(APL), a subtype of AML, either given as monotherapy'®
or as a substitute for anthracycline therapy.'”'® This is due
to the high cell surface expression of the CD33 antigen in
APL blasts. In AML, a study by Castaigne et al'’ reveals that
patients treated with a single dose of GO (3mg/m”) on
day 1 of each of two consolidation cycles have significantly
improved median eventfree survival and overall survival
(OS), but these results benefit the patients with favourable
and intermediate karyotype. Besides that, a meta-analysis
on seven trials involving 3942 patients revealed that the
addition of GO into the induction therapy improved
the relapse-free and eventfree survival, but not OS. The
addition of GO also increased the rate of early mortality.
However, a lower cumulative dose of GO improved the
0S.*’ Another meta-analysis on five trials involving 1798
patients and 1798 control revealed that adding GO into
the induction therapy prolonged the OS and relapse-free
survival (RFS). It also decreased the resistant disease and
relapse. However, GO has no effect on CR. Patients also
developed risks of grade 3—4 nausea/vomiting, diarrhoea
and liver aspartate transaminase elevation.'

One of the problems of standard chemotherapy is
that the drug needs to be given in high doses. As the
drug is delivered to both normal cells in the body and
the leukaemic cells, this also causes cell death in normal
cells and results in serious side effects. These side effects
include hair loss, loss of appetite, mouth sores, nausea
and vomiting. Therefore, high-dose chemotherapy is
not suitable for the elderly. GO which is a monoclonal
targeted therapy with reduced toxicity effects seems more
appropriate for the treatment of elderly patients.

GO was first approved by the US Food and Drug Admin-
istration in 2000 for the treatment of older patients (age
60 years and above) with CD33-positive AML in the first
relapse and who were not considered candidates for stan-
dard cytotoxic chemotherapy.®* In 2010, GO was volun-
tarily withdrawn from the US market due to a concern

that it had failed to demonstrate any OS advantage as
the treatment group had increased mortality.” GO was
never officially approved for patient treatment in Europe,
although it is used in clinical trials. However, the Japa-
nese regulatory agency has sustained its approval for the
usage of GO but restricted only to refractory diseases and
original dosage.** In view of this, it is necessary to system-
atically review the current evidence to reconsider the use
of GO in the treatment of AML.

Why is it important to do this review?

Previous systematic reviews and meta-analyses revealed
different results in terms of the survival analysis, dosage,
and risks of GO. More analysis needs to be done in order
to have a clearer view regarding the use of GO in the treat-
ment of AML. Therefore, in this review, we will compre-
hensively assess the efficacy and safety of GO by including
all reports on the latest clinical trials of GO.

METHODS

This review protocol followed the Preferred Reporting
Items for Systematic review and Meta-Analysis (PRISMA)
Protocols guidelines.”” This proposed study aims to
assess the efficacy and safety of GO given either alone or
in combination with cytotoxic chemotherapy regimen

for the treatment of patients with newly diagnosed and
relapsed AML.

Patient and public involvement
We did not involve patients or the public in our work.

Criteria for considering studies for this review

We will include all randomised controlled trials (RCTs)
published in abstracts and full texts. We will exclude
cross-over studies due to the carry over effect.

Types of participants

We will select adult patients of any age with newly diag-
nosed or relapsed AML. For studies that enrolled adults
and children, we will include data for adult patients only
(age 18 years and above) if the data can be separated. If
this is impossible, we will include the data as presented by
the authors and perform sensitivity analysis to assess the
impact of excluding such studies on the overall results.

Types of interventions

We will include intervention with GO, either alone or in
addition to chemotherapy with or without haematopoi-
etic stem cell transplantation and/or other supportive
therapy. We will compare with chemotherapy with or
without haematopoietic stem cell transplantation or
supportive care or a combination. We will accept different
dosages and schedules of GO as defined by the authors
of the individual studies. The chemotherapy regime
employed in the intervention arm must be the same as in
the control arm.
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Types of outcome measures
Primary outcomes
The primary outcome will be OS.

OS is defined as the time interval from random treat-
ment assignment or entry into the study to death from
any cause or to the last follow-up.

Secondary outcomes

1. RFS: it is defined as the time from the achievement of
remission to the date of relapse or death.

2. Disease-free survival (DFS): it is defined as the period
from randomisation to the first event of relapse from
CR or death from any cause, whichever occurred first.

3. CR.

. Overall remission (OR).

5. Treatmentrelated mortality (TRM): it is defined as the
cause of death in patients with cancer that are not re-
lated to cancer, which includes infection, bleeding and
organ dysfunction. It is also defined as the absence of
progressive disease at death.

. Adverse events.

7. Quality of life, measured by the number of survivors us-
ing a standardised validated questionnaire such as: The
European Organization for Research and Treatment
of Cancer Quality-Of-Life Questionnaire, Nottingham
Health Profile and Quality Life Index QOL-E.

N

[=2]

Exclusion criteria
We will exclude the studies that do not meet the inclusion
criteria as stated earlier.

Data sources and search strategy

We will use the Cochrane highly sensitive search strategy

as described in chapter 6 of the Cochrane Handbook for

Systematic Reviews of Intervention.* To reduce language

bias, we will not impose any language restrictions. We will

search the following databases:

1. MEDLINE (1980 to present) (online supplementary
appendix 1).

2. Cochrane Central Register of Controlled Trials (CEN-
TRAL) (The Cochrane Library, latest issue) (online
supplementary appendix 2).

3. EMBASE (1980 to present) (online supplementary ap-
pendix 3).

Searching other resources
We will search conference proceedings from 2007 to
present if they are not included in CENTRAL:
1. American Society of Hematology.
2. American Society of Clinical Oncology.
3. European Hematology Association.
4. European Society of Medical Oncology.
We will also search ongoing studies on the following
repositories:
1. The Clinical Trials Search Portal of the World Health
Organization (https://apps.who.int/trialsearch/).
2. ISRCTN Registry (http://www.isrctn.com/).
3. Hand search of the reference lists of all included
studies.

Data collection and analysis

Selection of studies

We will select studies and collect data according to
chapter 7 of the Cochrane Handbook for Systematic
Reviews of Interventions.” If there are multiple publica-
tions of a study, we will choose the latest publication if
there are additional data provided. We will contact the
authors of the included studies if we need further clari-
fication of the data. Two authors (NAM and NSMD) will
screen independently the titles and abstracts and exclude
any studies that are obviously not eligible. We will resolve
any disagreement through discussion or, if required, will
consult a third author (SFAW). Two more authors (MSAK
and NAL) will retrieve full articles from included studies
and do the selection independently using an eligibility
criteria form. We will refer any disagreement to a referee
(TA). We will document our process of study screening
and selection, including the number of identified
records, included and excluded studies in a flow diagram
according to PRISMA.*

Data extraction and management

Two authors (MSAK and AMY) will extract the data and

independently complete the data extraction form. We

will refer any disagreement to a referee (SFAW). We will
independently extract data according to chapter 7 of the

Cochrane Handbook for Systematic Reviews of Interven-

tions.” The variables of data extraction form as described

as follow:

1. General information: author, title, source, date of pub-
lication, country, language and type of study.

2. Methods: type of study, study duration, sample size,
method of participant selection, clinical information,
types of laboratory testing, laboratory findings and se-
rological information if any.

3. Participants: age, gender, withdrawals and drop out,
type of disease, recruitment rates, performance status,
tumour burden and rate of secondary AML.

4. Types of intervention: setting, dose and duration,
length of follow-up, type of treatment, type of addition-
al or comparator chemotherapy, and supportive care.

5. Outcomes: OS, RFS, DFS, CR, OR, TRM, adverse
events and quality of life.

Assessment of methodological quality and reporting of data

We will assess and report only studies meeting the inclu-
sion criteria in a risk of bias table as suggested in chapter
8 of the Cochrane Handbook for Systematic Reviews
of Interventions.? Two authors (NAM and AMY) will
independently assess the risk of bias. We will discuss any
disagreement within the group, and if necessary, we will
consult a third review author (TA).

We will carry out the assessment of the risk of bias based
on the seven domains, namely random sequence gener-
ation, allocation concealment, blinding of participants
and personnel, blinding of outcome assessment, incom-
plete outcome data, selective reporting and other bias. We
will use the criteria in the Cochrane Collaboration’s tool
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for assessing the risk of bias®® and we will judge included
studies to be at high, low or unclear risk of bias in each of
these domains.

Measures of treatment effect

We will express the dichotomous data as risk ratio with 95%
CIs and the time-to-event outcomes as HR with 95% CL* %
We will express continuous data as mean difference or stan-
dardised mean difference (if the outcome is measured
using different scales) and their respective 95% CIL.

Dealing with missing data

We will use the methods as suggested in chapter 16 of
the Cochrane Handbook of Systematic Reviews.”> We will
first contact the corresponding authors to request for any
missing data. We will aim to do a complete case analysis,
in which only participants with outcomes are included in
the analysis. We will assess the drop-out rates of each study
and use the principle of intention-to-treat analyses. We
will conduct a sensitivity analysis to evaluate the impact of
excluding studies with a high risk of bias under the domain
of ‘incomplete outcome data’ in the overall results.

Assessment of heterogeneity

We will assess all the included studies with respect to their
methodology as well as clinical and treatment characteris-
tics. We will also assess other elements such as the partici-
pants, the intervention, outcomes and conduct of studies.
We will visually inspect the forest plot for any evidence of
heterogeneity of the treatment effect. We will evaluate the
heterogeneity of treatment effects using the % test, with a
p value of <0.1 to be considered significant. We will assess
the degree of heterogeneity using the I statistics, with
the values between 30% and 75% indicating moderate
heterogeneity and more than 75% indicating considerable
heterogeneity.*

Assessment of reporting biases

If we can pool at least 10 studies for a given outcome, we will
create a funnel plot to assess the publication bias and use a
linear regression test to analyse the degree of publication
bias with a p value of <0.1 as significant for this test.”® Given
that asymmetry could be caused by a relationship between
effect size and sample size or by publication bias, we will
examine any observed effect for clinical heterogeneity.”

Data synthesis

We will carry out analyses in Review Manager V.5.2
(Cochrane, UK).* We will perform meta-analyses of the
included studies using a fixed-effect model (eg, the generic
inverse variance method for survival data outcomes and
Mantel-Haenszel method for dichotomous data outcomes).
We will follow the strategies according to chapter 9 of the
Cochrane Handbook for Systematic Reviews of Interven-
tions in our data management.”® We will consider studies to
be sufficiently similar when they are in the same category of
population, intervention, comparison and outcome and we
will conduct a meta-analysis by pooling the appropriate data
using Review Manager V.5.2% We will perform data analyses

using the intention-to-treat principle, that is, using the
original numbers of randomised participants allocated in
the study arm as our denominator. If there are studies with
distinctly different characteristics, for example, different
categories of intervention, then we will separate the studies
into subgroups and not provide a total pooled estimate.
We will prepare a narrative synthesis for this subgroup. We
will create a summary of findings (SOF) table according to
the Cochrane Handbook for Systematic Reviews of inter-
ventions.”® We will choose seven major outcomes to be
included in our SOF table, which will be generated using
the GRADEpro software V.3.2 (GRADEpro GDT, Canada).
The major outcomes to be included are as follows:

OS.

REFS.

DFS.

TRM.

. Adverse events.

. Quality of life.

o ULk 0 10

Subgroup analysis and investigation of heterogeneity

We will assess all the included studies with respect to their

methodology as well as clinical and treatment characteris-

tics. We will also assess other elements such as the partici-
pants, the intervention, outcomes and conduct of studies.

We will undertake the following subgroup analyses

according to the strategies in chapter 9 of the Cochrane

Handbook for Systematic Reviews of Interventions in our

data analysis™ if data are available:

1. Type of population (younger, that is, age below 45 vs
above 45 years or newly diagnosed vs relapsed or re-
fractory AML).

2. Dose (monotherapy vs combination treatment).

Sensitivity analysis

We will perform sensitivity analysis to assess the impact of
excluding studies with high or unclear risk of selection
and attrition biases. We will perform sensitivity analysis to
assess the impact on the pooled estimates if we switch to
the random-effects model.*®

Ethics and dissemination
There was no patient involved in this study. Hence, we
did not need any ethical consideration for this study. We
aim to submit our results to a peer-reviewed journal and
present our findings at national and international meet-
ings and conferences.

DISCUSSION

The usage of GO in AML treatment is still under clinical
trials. The efficacy and safety of GO in the treatment of
patients with AML are still not clearly described. Some
studies that show that GO has increased the OS rate in
favourable and intermediate-risk patients. However, some
other studies also reported that GO did not affect the
OS rate. Various studies on the dosage of GO in AML
treatment gave a variety of results. Some countries only
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allow the usage of GO in clinical trials and some used
GO concurrent with standard induction. Our study is
designed to address the issue of efficacy and safety of GO
in patients with AML.

This review will provide a more comprehensive answer
to the usage of GO so that it will help the clinicians to
assess the risk and benefits of using GO in AML treatment
and also give a stepping stone for researchers to conduct
more complete studies of GO. The meta-analysis of this
study will provide a more thorough answer to the phar-
macological strategies in the dosage of GO suitable for
adult patients with AML.
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