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ABSTRACT
Introduction: Ivosidenib is an inhibitor of mutant isocitrate dehydrogenase 1 (mIDH1) that is approved 
alone or in combination with azacitidine in patients with mIDH1 acute myeloid leukemia (AML) that are 
ineligible to receive intensive chemotherapy.
Aims: Here we describe the design of ALIDHE, an international, multicenter, single-arm, open-label 
Phase 3b study of ivosidenib + azacitidine for treatment of newly diagnosed mIDH1 AML in usual 
clinical practice.
Methods: The primary endpoints are adverse events (AEs), clinical laboratory anomalies assessed as 
AEs, patients requiring transfusion and number of units transfused, and infection rate. The impact of 
ivosidenib + azacitidine treatment on health-related quality of life, healthcare resource utilization and 
measurable residual disease will also be assessed.
Clinical trial registration number: NCT05907057 (ClinicalTrials.gov)
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1. Introduction

Acute myeloid leukemia (AML) is the most common acute leu
kemia in adults, with more than 20,000 and 22,000 new cases 
diagnosed in Europe and America each year, respectively [1,2]. 
Somatic mutations in isocitrate dehydrogenase 1 (IDH1) are 
found in approximately 2.2–10% of patients with AML [3–5], 
and in up to 16.0% of patients with de novo cytogenetically 
normal AML [5,6]. IDH1 mutations are frequently found in AML 
patients presenting with diploid or other intermediate-risk cyto
genetics, like trisomy 8, and a maintained platelet count [7]. IDH1 
mutations lead to the accumulation of D-2-hydroxyglutarate 
(2-HG), an oncometabolite that competitively inhibits enzymes 
that regulate the epigenome. This ultimately leads to delayed 
and impaired hemopoietic differentiation [7]. Studies have 
shown that mutant IDH1 (mIDH1) AML is more common in 
older patients and is associated with a poorer prognosis, parti
cularly in cytogenetically normal AML [6,8,9].

The treatment for medically fit patients with AML is inten
sive chemotherapy (IC), usually an anthracycline with cytara
bine [10]. However, most patients with AML are ineligible for 
IC and are typically treated with less intensive, non-curative 
treatments, which have poorer outcomes than IC [11,12]. 
There remains an unmet need for treatment options for 
patients that are medically unfit for IC.

Ivosidenib is an oral mIDH1-specific inhibitor that lowers 
2-HG levels. Ivosidenib is currently approved in Europe and 
the USA in combination with azacitidine for the treatment of 
patients with newly diagnosed mIDH1 AML ineligible for IC 
[13]. This approval was based on the results of a Phase 3, 
multicenter, double-blind, randomized, placebo-controlled 
clinical study (AGILE, NCT03173248) [14], and long-term fol
low-up in this trial showed median overall survival (OS) was 
longer in patients treated with ivosidenib + azacitidine com
pared to those treated with placebo + azacitidine (29.3 and 
7.9 months, respectively) [15]. During the study, grade 3 or 
higher hematological adverse events (AEs) occurred at 
a higher frequency in the ivosidenib + azacitidine group com
pared to the placebo + azacitidine group (70% and 64%, 
respectively) [14]. Whereas infection rates were lower in 
patients receiving ivosidenib + azacitidine than patients 
receiving placebo + azacitidine (21% and 30%, respectively) 
[14]. Additionally, differentiation syndrome and QT prolonga
tion were AEs of special interest (AESI) that occurred more 
frequently among patients treated with ivosidenib + azaciti
dine (14.1% and 9.9%, respectively) compared with placebo  
+ azacitidine (8.2% and 4.1%, respectively) [14]. Despite occur
ring in 10 patients or fewer in either group [14], these AESIs 
along with potential pharmacological interactions of the
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ivosidenib + azacitidine combination with other treatments 
warrant additional characterization [14].

Despite the proven clinical benefit of ivosidenib + azaciti
dine in AGILE, data from the real-world, including patients' 
lived experiences, are increasingly recognized as important to 
supplement clinical trial data. Consistent with the efficacy 
demonstrated in the AGILE study, real-world evidence from 
a retrospective United States-wide cohort study of patients 
with AML ineligible for IC reported higher response rates and 
longer event-free survival with ivosidenib + hypomethylating 
agent (HMA) than venetoclax + HMA [16], but studies of ivosi
denib + azacitidine in the real-world setting are lacking. 
Therefore, ALIDHE, an ongoing, single-arm, open-label Phase 
3b study, was initiated to obtain safety, tolerability and efficacy 
data on ivosidenib + azacitidine in routine practice. Other 
objectives of ALIDHE are to assess the impact of treatment on 
health-related quality of life (QoL), healthcare resource utiliza
tion (HCRU) and measurable residual disease.

One distinctive feature of ALIDHE is the active participation 
of the patient group Acute Leukemia Advocates Network 
(ALAN) in the development of the study, which is described 
in further detail elsewhere [17]. Here we describe the study 
protocol, which includes a summary of the patient input into 
the study concept.

2. Methods

2.1. Study design

ALIDHE is an international, multicenter, single-arm, open-label 
Phase 3b study to evaluate the safety, tolerability and efficacy 
of ivosidenib + azacitidine for the treatment of mIDH1 AML in 
newly diagnosed adult patients ineligible for IC. The expected 
study duration is approximately 3.5 years, and at time of pub
lication ALIDHE is open to enrollment (Figures 1 and 2). The 
participating countries include Austria, Belgium, Canada, 
France, Greece, Hungary, Ireland, Italy, The Netherlands, 
Portugal, Romania, Spain, and the United Kingdom.

ALAN is an independent global network of patient organi
zations (56 member organizations from 52 countries) that aims 
to strengthen patient advocacy and change patient outcomes 
within the acute leukemia research environment. The ALIDHE 
study was designed collaboratively with ALAN, commencing 
with workshops to gather insights into patient’s lived experi
ences with AML.

2.2. Eligibility criteria

The study aims to enroll approximately 245 patients across 
100 centers in 13 countries. Specialists routinely involved in 
the treatment of patients with AML will be included. Criteria 
for center selection includes the ability to obtain genomic 
analyses to confirm mIDH1, and to purchase and administer 
azacitidine, in accordance with the 2022 ELN Guidelines [18]. 
Selection criteria and basic site information will be collected 
via a site qualification survey.

All patients presenting during the enrollment period will be 
assessed for eligibility according to the defined selection cri
teria (Table 1) and all eligible patients will be consecutively 
proposed to be enrolled in the study. Adult (≥18 years of age) 
patients enrolled into this study are newly diagnosed 
with mIDH1 AML and deemed ineligible for treatment with 
IC. Patients that have received prior treatment for AML are not 
eligible for this study, with the exception of hydroxyurea or 
leukapheresis for white blood count control. All inclusion and 
exclusion criteria are summarized in Table 1.

2.3. Interventions

Daily study treatment will begin on Cycle 1, Day 1 and treat
ment cycles are 28 days long (±2 days). Ivosidenib will be 
administered orally once daily at a dose of 500 mg provided

Article highlights

● The phase 3 AGILE study previously showed improved survival in 
patients with acute myeloid leukemia treated with ivosidenib + aza
citidine versus placebo + azacitidine.

● ALIDHE is an international, multicenter, single-arm, open-label phase 
3b study investigating the safety, tolerability, and efficacy of ivoside
nib + azacitidine for the treatment of patients with newly diagnosed 
acute myeloid leukemia.

● This study has been designed in collaboration with patient represen
tatives from the Acute Leukemia Advocates Network to reduce the 
burden of participation for patients and their families.

● The aim of this study is to bridge the gap between the pivotal results 
of AGILE and the use of ivosidenib in routine clinical practice, once it 
is commercially available.

● The primary objective of this study is to assess the safety and 
tolerability of treatment with ivosidenib + azacitidine using endpoints 
such as adverse events, laboratory anomalies, transfusion require
ments, and infection rates.

● Secondary endpoints include the efficacy of treatment and the 
impact on health-related quality of life.

● The study will aim to enroll approximately 245 patients with acute 
myeloid leukemia across 100 centers in 13 countries. Results of 
ALIDHE are estimated in 2027.

Figure 1. Summary of timeline for participating patients.
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as 250 mg tablets. Azacitidine will be administered subcuta
neously or intravenously according to local product informa
tion at a dose of 75 mg/m2/day for 7 days (on Days 1–7, or 
Days 1–5 and 8–9) in every 28-day cycle, starting on Day 1. 
Patients receiving ivosidenib + azacitidine will be assessed 
prospectively every 28 days for a maximum of 112 weeks (28 
cycles; Figure 1), and then every 12 weeks for OS until death, 
withdrawal of informed consent, or until the end of the study. 
Ivosidenib will be provided by Servier throughout the trial. 
Once ivosidenib is approved and commercially available in 
each country, enrollment may then continue with newly 
enrolled patients receiving commercial ivosidenib, whereas 
patients that are already enrolled in ALIDHE will switch to 
commercial ivosidenib and continue to be followed according 
to the protocol. This will allow for continuous data collection 
in this study to bridge the gap between the pivotal AGILE trial 
and routine clinical practice [14].

Investigators may decide to delay or modify the dose of 
ivosidenib for any AE, based on clinical judgment. Dose delays 
are discouraged, except as needed for the management of 
AEs, dose holds during palliative radiotherapy, and washout 
from palliative radiotherapy. Dose delays of up to 28 days will 
be permitted at the discretion of investigators for the manage
ment of AEs and for mitigating circumstances (e.g., planned 
procedures).

Patients that discontinue treatment with ivosidenib + aza
citidine at any point will receive subsequent therapy accord
ing to local clinical practice and will be followed-up every 
12 weeks for OS until death, withdrawal of informed consent, 
or until the end of the study. Patients are assessed according 
to the schedule summarized in Table 2. Through collaboration 
with ALAN, a priority during the study design was to focus on 

ease of administration, and to use a simplified recruitment and 
reporting process for the patient and clinician.

Treatment adherence of ivosidenib will be based on return 
of unused drug and will be collected in the electronic case 
report form (eCRF) based on information in the patient’s med
ical record. Once ivosidenib is commercially available, adher
ence with ivosidenib will not be monitored.

Treatment adherence of azacitidine throughout the entire 
study period will be recorded in the eCRF. All relevant medica
tions and other treatments taken by the patient during the 
study, including those treatments initiated before the start of 
the study, will be recorded on the eCRF. The eCRF will be used 
to collect indication, product names, dose, route of adminis
tration and duration of treatment for all concomitant thera
pies. The COVID-19 vaccines will be recorded as a concomitant 
medication with no interaction with ivosidenib.

2.4. Outcomes

2.4.1. Primary endpoints
The primary objective of ALIDHE is to assess the safety and 
tolerability of treatment with ivosidenib + azacitidine using the 
endpoints of AEs, clinical laboratory anomalies assessed as 
AEs, patients requiring transfusion and number of units trans
fused, and rate of infections.

AEs are graded by Common Terminology Criteria for 
Adverse Events (CTCAE) v5.0 [19]. The incidence of treatment 
emergent AEs (TEAEs; events with onset dates during the on- 
treatment period or worsening from baseline) will be included. 
Events with missing onset dates will be included as treatment 
emergent. Multiple occurrences of the same AE are counted 
once at the greatest severity and strongest relationship with

Figure 2. ALIDHE study overview for participating patients.
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the study drug. All AEs will be listed by patient, along with 
information regarding onset, duration, severity, relationship to 
study drug, action taken with study drug, treatment of the 
event, and the outcome.

Serious adverse events (SAEs) are defined as any AE that is 
life-threatening, medically significant, a congenital anomaly/ 
birth defect, requires inpatient hospitalization or prolongation 
of existing hospitalization, or results in persistent or significant

Table 1. Patient and family/carer eligibility criteria for ALIDHE study.

Inclusion criteria Exclusion criteria

Patient

● Previously untreated AML, defined according to the 2022 ELN 
Recommendations for AML or the International Consensus Classification of 
myeloid neoplasms and acute leukemia [18]

● ≥18 years of age at time of consent
● At least one of the following criteria defining ineligibility for intensive 

chemotherapy:

○ ≥75 years old
○ ECOG PS = 2
○ Any comorbidity deemed to be incompatible with intensive chemotherapy 

by an investigator, including:

• Severe cardiac disorder
• Severe pulmonary disorder
• Creatinine clearance < 45 ml/minute
• Bilirubin > 1.5 times upper limit of normal
• Any other co-morbidity judged to be incompatible with intensive che

motherapy by an investigator, as documented before study treatment

● Documented R132 mIDH1 based on local biomolecular profiling method
● ECOG ≤2
● Adequate hepatic function, as evidenced by Child-Pugh class A or B
● Adequate renal function, as evidenced by creatinine-based (eGFRcr) > 30 ml/ 

min/1.73 m2

● Willing to voluntarily provide written, signed, and dated informed consent
● Females with reproductive potential, must have a negative serum pregnancy 

prior to the start of study therapy
● Females with reproductive potential, as well as fertile males with female 

partners of reproductive potential, must use effective contraception during 
treatment

● Prior treatment for AML with the exception of hydroxyurea or leukapheresis 
for white blood cell count control

● Extramedullary disease alone
● Previous treatment for an antecedent hematological disorder, including 

investigational agents, unless a washout period of ≥ 5 half-lives of the inves
tigational or standard of care agent has elapsed since the last dose of that 
agent

● Received prior treatment with an IDH1 inhibitor
● Known hypersensitivity to any of the components of ivosidenib or azacitidine
● Female patients who are pregnant or breastfeeding
● Patients taking known strong cytochrome P450 (CYP) 3A4 inducers, inhibitors 

or sensitive CYP3A4 substrate medications with a narrow therapeutic window 
were not eligible, unless they can be transferred to other medications within 
≥5 half-lives prior to dosing, or the patient can be monitored during the study

● Patients taking known sensitive CYP3A4, CYP2B6, CYP2C8, CYP2C9 or CYP2C19 
substrates with a narrow therapeutic window, unless they can be transferred 
to other medications within ≥5 half-lives prior to dosing, or the patient can be 
monitored during the study

● Patients taking P-glycoprotein transporter-sensitive substrate medications or 
inhibitors, unless they can be transferred to other medications (transfer is 
allowed if a washout time of ≥ 5 half-lives prior to first study treatment can be 
adhered to), or unless the patient can be properly monitored during the study. 
The use of Dabigatran is strictly contraindicated

● Active, uncontrolled, systemic fungal, bacterial or viral infection without 
improvement despite appropriate antibiotics, antiviral therapy, and/or other 
treatment

● Prior history of malignancy other than myelodysplastic syndrome or myelo
proliferative disorder under active treatment. However, a patient with the 
following history/concurrent conditions are allowed to participate in the study:

○ Basal or squamous cell carcinoma of the skin
○ Carcinoma in situ of the cervix
○ Carcinoma in situ of the breast
○ Incidental histological finding of prostate cancert

● Significant active cardiac disease within 6 months prior to the start of study 
treatment, including New York Heart Association Class III or IV congestive 
heart failure, myocardial infarction, unstable angina, and/or stroke

● Heart rate-corrected QT interval using Fridericia’s method (QTcF) ≥450 msec or 
any other factor that increases the risk of QT prolongation or arrhythmic 
events. Patients with prolonged QTcF interval in the setting of bundle branch 
block may participate in the study

● Taking medications that are known to prolong the QT interval unless the 
patient can be transferred to other medications within ≥5 half-lives prior to 
dosing, or unless the patient can be properly monitored during the study

● Dysphagia, short-gut syndrome, gastroparesis, or any other condition that 
limits the ingestion or gastrointestinal absorption of orally administered drugs

● Uncontrolled hypertension (systolic blood pressure > 180 mmHg or diastolic 
blood pressure > 100 mm Hg)

● Clinical symptoms suggestive of active central nervous system (CNS) leukemia 
or known CNS leukemia. Evaluation of cerebrospinal fluid during screening is 
only required if there is a clinical suspicion of CNS involvement by leukemia 
during screening

● Immediate, life-threatening, severe complications of leukemia, such as 
uncontrolled bleeding, pneumonia with hypoxia or sepsis, organ failure and/or 
disseminated intravascular coagulation

● Other medical or physiological condition deemed by an investigator to likely 
interfere with the patient’s ability to give informed consent or participate in 
the study

● Patient’s or carers who are unable to understand the language of the informed 
consent form or questionnaires

Family/carer

● Willing to voluntarily participate in the electronic clinical outcome assessment 
(eCOA) portion of the study and provide consent according to local regula
tions

3724 P. VYAS ET AL.



Table 2. ALIDHE trial assessment schedule.

Screening/ 
Inclusion

Treatment period

Treatment discontinuation 
visit1

Overall 
survival 

follow-up
Cycle 1 

(±2 days)
Cycle × (28 ±  

2 days)

Study Day Up to 21  
days

C1D1 CxD1 14–28 days after 
ivosidenib treatment 
(if applicable)1

Until study 
closure

Informed consent X
Review eligibility criteria X X
Demographics X
Disease history (including mIDH1 diagnostic pathway)2 X
Medical and surgical history X
Medication history X
Complete physical exam X X
Limited physical exam3 X X
Height4 and weight X X
Blood sample for mIDH1 allele subtype5 X
Mental health status6 X X X X
ECOG PS X X X X
Vital signs7 X X X X
12-lead ECG8 X X8 X8 X
Child-Pugh score X
Safety laboratory assessments9 X X X X
ECHO or other methods according to institutional practice for LVEF, if 

clinically indicated10
X X X X

Liver function tests (SGOT, SGPT) X X X
Kidney function tests (eGFR, serum creatinine and serum 

bicarbonate)11
X X X

Pregnancy test12 X X X X
Study treatments administration13,14 X X
Adherence assessment15 X X

Response assessments
Evaluate extent of disease16 X X X
Response to treatment16,17 X X

Other clinical assessments
Quality of life assessments (HM-PRO, FROM-16)18 X X X
HCRU assessments (EQ-5D-5 L,17 relevant concomitant medications19 

and procedures, transfusions [platelet and RBC], length of hospital 
stay, days at home)

X X X X

Blood and/or bone marrow sample: exploratory biomarkers20 

(optional)
X X X

Bone marrow sample: MRD status20,21 (optional) X X X
AEs (including laboratory results assessed as AEs and infections)9, 22 X X X X
Survival status (including date and cause of death) and New 

Anticancer Therapy Check23,24
X

Abbreviations: AE, adverse event. AML, acute myeloid leukemia. ANC, absolute neutrophil count. C, cycle. D, day. ECG, electrocardiogram. ECHO, echocardiogram. 
ECOG, Eastern Cooperative Oncology Group. eCRF, electronic case report form. eGFRcr, creatinine-based estimated glomerular filtration rate. EQ-5D-5 L, 5-level 
EuroQol 5-dimensions. HCRU, healthcare resource utilization. HM-PRO, hematological malignancy – patient-reported outcome. mIDH1, mutant isocitrate 
dehydrogenase 1. LVEF, left ventricular ejection fraction. MRD, measurable residual disease. OS, overall survival. PS, Performance Status. RBC, red blood cell. 
SAE, serious adverse event. SGOT, serum glutamic-oxalocetic transaminase. SGPT, serum glutamic pyruvic transaminase. WBC, white blood cell. 

All cycles are 28 days (±2 days) in duration, there are no planned rest periods between cycles. On treatment days, all assessments should be conducted pre-dose. 
1If a patient discontinues both ivosidenib + azacitidine treatment during the 26-month active phase, a discontinuation visit will be performed 14 to 28 days after the 

last dose of ivosidenib. 
2R132 mIDH1 testing based on local biomolecular profiling method must be performed prior to the screening visit; however, results may become available during 

the 21 day screening period. 
3Collected per standard practice. 
4Height is to be obtained only at the screening assessment. 
5Blood sample will be collected to further retrospectively characterize IDH1 mutation subtype (R132C, R132G, R132H, R132L, or R132S allele substitution) by central 

assessment. 
6Mental health status will be assessed by the investigator. 
7Systolic and diastolic blood pressure, heart rate, respiratory rate, and temperature. Assessments will be conducted while the patient is seated or supine. 
8All ECGs should be obtained following 5 minutes of recumbency or semi-recumbency. 12-lead ECGs are to be obtained weekly during the first 3 weeks of the first 

cycle (Cycle 1 Day 1, Day 8 and Day 15 [4–6 hours post-dose]) and monthly thereafter, i.e., on Day 1 (any moment) of every other cycle. 
9Laboratory assessments should be monitored periodically according to institutional standards of care and any abnormalities managed promptly. Only clinically 

significant safety laboratory results (hematology, chemistry, coagulation, urinalysis) that are assessed as AEs will be collected for this study. 
10Assessment of LVEF should be performed during the study only if clinically indicated. Methods should be per institutional practice and the same method should be 

used for any subsequent examinations for the individual patient. 
11Sites should follow their local standards for the calculation of eGFR. 
12A serum pregnancy test (female patients of childbearing potential only) will be performed at screening and a urine pregnancy test will be conducted less than 

72 hours before inclusion on C1D1 and confirmed negative prior to dosing, on Day 1 of all subsequent cycles, and at the treatment discontinuation visit. 
13Ivosidenib orally at a dose of 500 mg once daily (QD). Daily study treatment will begin on Cycle 1, Day 1 (C1D1). Treatment cycles are 28 days (±2 days) in duration 

and dosing is continuous for ivosidenib, azacitidine will be administered SC or IV (according to local product information) at a dose of 75 mg/m2/day for 7 days (on 
Days 1–7, or Days 1–5 and 8–9) every 28 days until the end of the study (unless they are discontinued from treatment), starting on Day 1 (±2 days). In the event 
that 2 or fewer doses of azacitidine are missed during the 7-day dosing period, dosing should continue so that the patient receives the full 7 days of therapy. If 3 
or more doses of azacitidine are missed during the 7-day dosing period, the Investigator should contact the Medical Monitor and a decision on dosing will be 
made on an individual case basis. A full 7 days of azacitidine are required, but as per institutional practice, a schedule of 5 days of daily dosing, followed by no 
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disability/incapacity, or death. AESIs are defined as any AE 
(serious or non-serious) which is of medical interest or concern 
to investigators, including differentiation syndrome grade ≥2 
and QT prolongation assessed as grade ≥3.

The incidence of AEs leading to ivosidenib + azacitidine 
discontinuation, interruption or dose reduction, and AEs lead
ing to death will be reported. Clinical laboratory anomalies will 
be assessed as AEs. Mental health status will be assessed by 
investigators at each visit during the treatment period 
(Table 2) according to individual center practices and will be 
defined as an AE. The number of patients requiring transfusion 
(platelet and red blood cell), and number of units transfused, 
will be reported. Rate of infections, based on clinical diagnosis 
by physicians, will also be recorded.

2.4.2. Secondary endpoints
The secondary objectives of ALIDHE are to assess:

● the efficacy of ivosidenib + azacitidine according to local 
clinical practice

● the impact of treatment on health-related QoL
● the impact of treatment on HCRU and costs
● the mIDH1 diagnostic pathway

2.4.3. Clinical and biomedical assessments
Efficacy endpoints, including event-free survival (EFS), com
plete response (CR; defined as presence of < 5% bone mar
row blasts, absence of circulating blasts, blasts with Auer 
rods and extramedullary disease, absolute neutrophil count 
[ANC] ≥1.0 × 109/l, platelet count ≥100 × 109/l) [18], CR with 
partial hematologic recovery (CRh; defined as ANC ≥0.5 
×109/l and platelet count ≥50 ×109/l, with all other CR 
criteria met) [18], CR with incomplete hematological 

recovery (CRi; all CR criteria met except for residual neutro
penia [ < 1.0 × 109/l] or thrombocytopenia [ < 100 × 109/l]) 
[18], duration of response (DOR; overall and by response 
type), time to response (TTR) and OS.

2.4.4. Subjective assessments
QoL of patients is measured by Hematological Malignancy 
Patient-Reported Outcome (HM-PRO) and 5-level EuroQol 
5-Dimensions (EQ-5D-5 L), and of family/carers by Family- 
Reported Outcome Measure (FROM-16) [20–22]. The HM-PRO 
consists of two scales, one to measure the impact of the 
malignancy on a patient’s health-related QoL and one to 
capture the severity of disease- or treatment-related symp
toms. The FROM-16 consists of 16 scored items to assess the 
impact on the QoL of an adult family member or partner of 
a patient with any health condition or disease. The question
naires will be given to patients for self-administration at each 
scheduled visit during the treatment period and will be com
pleted electronically on site on provided tablets.

HCRU, measured by length of hospital stay, number of 
outpatient and emergency room (ER) visits, and proportion 
of days patients are at home, will be reported. Molecular 
profiling method for mIDH1 diagnosis, time to results, allele 
subtypes, and co-mutation profiles will also be recorded.

The exploratory endpoints of the study include genetic, 
epigenetic, and global gene expression profiles in bone mar
row and/or peripheral blood samples for evaluation of mea
surable residual disease and characterization of biomarkers 
that may correlate with clinical outcomes.

2.5. Patient involvement in study design

The study design of ALIDHE was informed by input from 
a patient steering committee that includes patients and

dose received on the weekend and 2 daily doses given again at the start of the next week, is allowed. The same schedule should be used for a given patient 
throughout the duration of treatment, when possible. On days when both ivosidenib and azacitidine are given, ivosidenib will be given prior to azacitidine. 

14Patients will receive ivosidenib from Servier throughout the whole study. As soon as ivosidenib becomes commercially available for prescription at their site and 
reimbursed by the health insurance (or otherwise), patients will switch to the commercial product without any stop on the therapy and will continue to be 
followed according to the protocol. The prescribed and administered treatment regimen will be determined by the physician treating the patient in accordance 
with the terms of the marketing authorization, and data elements as outlined in this protocol will continue to be collected as performed per standard of care. 

15Treatment adherence of ivosidenib is to be assessed based on return of unused drug. Once the patient switches to the commercial product, there will be no 
monitoring of treatment adherence based on return of unused drug. Adherence of the commercially approved product and of azacitidine will be entered by the 
site in the eCRF. 

16Hematology assessments (including hemoglobin, RBC count, WBC count with differential, ANC, platelet count, and peripheral blast count) will be used to assess 
response to treatment. Response evaluation will be based on modified IWG Response Criteria for AML to determine patient status and continuation on study 
treatment. Timing of response assessments will be based on general practices and standard of care of the site. 

17Response to treatment is to be assessed at the treatment discontinuation visit if the patient discontinues ivosidenib treatment for the following reasons: consent 
withdrawal, adverse event, or disease progression without clinical benefit as per the Investigator discretion. 

18PROs (including HM-PRO, FROM-16, and EQ-5D-5 L) will be assessed starting at baseline on Day 1 (±2 days) of the first 6 cycles of the study and will then 
subsequently be assessed every 3 cycles of the study and at the end of the study. 

19Relevant concomitant medications include anticancer medication, anti-infectious medications, growth factors and transfusions, and any procedures performed 
during the study, including those used to treat AEs. 

20For patients providing separate consent, a blood and bone marrow sample will be collected at the Screening visit, 24 weeks (Cycle 6), 48 weeks (Cycle 12), 
60 weeks (Cycle 18), and at the treatment discontinuation visit within ±7 days of each timepoint. The bone marrow sample will be used for MRD analysis. The left 
over of the bone marrow sample and the blood sample will be stored, in a central biobank, for later evaluation of mIDH1 and other genes and exploratory 
biomarkers. 

21Bone marrow samples collected for MRD and biomarkers analyses, together with blood sample for biomarkers analysis, will be shipped to the vendor immediately 
after collection and within a maximum of 24 hours. 

22Adverse events (AEs) will be graded according to the CTCAE v5.0. After informed consent has been obtained, all AEs and SAEs regardless of attribution will be 
collected. Any SAEs that are assessed as related to study treatment that occur > 28 days post-treatment are also to be reported. 

23After 112 weeks (28 cycles) of active phase, patients who have not withdrawn consent will be followed up for OS via telephone every 12 weeks until study closure, 
or until the patient has died or lost to follow-up (whichever occurs first). Patients may continue ivosidenib treatment during this phase if the Investigator assesses 
a clinical benefit. Only OS will be assessed during this phase, and patients will have varying durations of follow-up. 

24In addition to the regular survival status contacts, patients will be contacted for survival status in the 7 calendar days following the data cutoff date (i.e., survival 
sweep). 
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patient advocates from ALAN and has been reported in more 
detail [17]. Feedback from ALAN was used to guide protocol 
adjustments to reduce burden of participation for patients, 
such as minimizing additional clinical visits, optimizing study 
duration, and adapting study documents for comprehension.

2.6. Data collection, management and analysis

All data will be collected from the information routinely 
recorded in patient medical records or will be prospectively 
recorded by the investigator for the purposes of this study. 
Relevant data time points for the study are summarized in 
Table 2. All data will be collected and entered directly into the 
electronic data capture (EDC) system. All participating centers 
will have access to data regarding patients enrolled from their 
individual site. All sites will be trained on the use of the online 
EDC system and will be responsible for entering extracted 
patient data into a secure internet-based EDC registry data
base via the eCRF. Investigators should review, electronically 
sign, and date each eCRF, and investigators and site personnel 
will be able to access their account with a username and 
password.

Site monitoring will be performed by IQVIA clinical research 
associates (IQVIA Holdings Inc, North Carolina, USA) to examine 
adherence with the protocol and adherence to data collection 
procedures. Monitoring will include source data verification by 
review of original patient records and will close out at each site 
after the last patient’s follow-up assessment is completed. Audits 
by the Servier’s monitoring team and competent regulatory 
authorities may be carried out at any time during or after the 
study and will include inspection of all study-related documents.

Sample size was not driven by hypothesis testing due to the 
study design and descriptive nature of the analysis. Instead, sam
ple size was chosen to ensure robustness of related AESIs. The 
estimated sample size assumed, based on data from AGILE [14], an 
incidence of 9.9% for QT prolongation Grade 3 or higher and 
14.1% for differentiation syndrome grade 2 or higher, both with 
a dropout rate of 10%. The sample size of 245 ensures a 95% 
confidence interval with a width of 0.04 for QT prolongation and 
0.046 for differentiation syndrome. Sample size calculations were 
performed using R version 3.6.1. Strategies to achieve target 
sample size included newsletters and for-cause monitoring visits. 
The full analysis set (FAS) will include all patients who are enrolled 
in the study. The safety analysis set will include all patients who 
received at least one dose of the study treatment. The safety 
analysis set will be the primary analysis for all safety analyses, 
unless otherwise specified.

Statistical evaluation will be performed using Statistical 
Analysis System (SAS)® software version 9.4 or higher (SAS 
Institute, Cary, NC). Categorical data will be summarized by 
frequency distributions (numbers and percentages of 
patients), and continuous data will be summarized by descrip
tive statistics (mean, standard deviation [SD], median, mini
mum, and maximum). Time-to-event endpoints will be 
estimated using the Kaplan-Meier methods, and where appro
priate, point estimates and 95% confidence intervals will be 
provided.

Interim and final analyses are planned for this study and 
will include all endpoints (including EFS and OS). The duration 

of the active phase and OS follow-up may be reevaluated 
based on the results of the interim analysis.

3. Ethics and dissemination

An institutional review board/independent ethics committee 
and Competent Authority approved the protocol and 
informed consent form before study enrollment began. This 
study will be conducted in accordance with the approved 
protocol and all applicable laws and regulations, including 
Good Clinical Practice (GCP), Good Pharmacoepidemiology 
Practices, the ethical principles that have their origins in the 
Declaration of Helsinki, and applicable privacy laws.

Changes to the protocol will be documented in written 
protocol amendments. Major amendments will be submitted 
to relevant institutional review board/independent ethics 
committees and Competent Authorities for approval. Minor 
protocol amendments will be filed by each participating site 
and will be submitted to relevant institutional review board/ 
independent ethics committees and Competent Authorities, 
where required by applicable regulations.

Before any data collection occurs, patients must sign and 
date the approved informed consent form. Investigators must 
inform patients of the objectives, risks, benefits and require
ments imposed by the study prior to gaining informed con
sent. Data protection and privacy regulations will be strictly 
observed in the capturing, processing and storing of patient 
data. General Data Protection Regulation (GDPR) will be fol
lowed to ensure patient confidentiality. Patient data will be 
housed and maintained by IQVIA and will not be shared with 
patients, insurance companies, employers, family members, 
general physicians or any other third party, unless required 
to do so by law. Each patient will be assigned a unique patient 
identifier upon enrollment and precautions will be taken to 
prevent genetic data being linked to the identity of a patient.

Datasets, summary results and a lay summary will be avail
able upon request from www.clinicaltrials.servier.com and will 
be submitted for publication in scientific literature within 18  
months of the end of the study.

4. Conclusion

This international, multicenter, single-arm, open-label Phase 
3b study will evaluate the safety, tolerability and efficacy of 
ivosidenib + azacitidine, to supplement data obtained from 
the Phase 3 AGILE study and bridge the gap between these 
pivotal trial results and the use of ivosidenib in routine clinical 
practice, when it is commercially available. This study will 
collect safety data from a broad population of patients receiv
ing ivosidenib + azacitidine that may be receiving concomitant 
therapies and have co-morbidities. The ALIDHE trial will also 
provide data on the impact of treatment on patient/carer QoL,
HCRU and measurable residual disease. The descriptive nature 
of the study, the lack of comparator, and the potential for 
selection bias due to omission of objective tools for assess
ment of ineligibility for intensive chemotherapy, should be 
taken into consideration when extrapolating the findings of 
ALIDHE, which will be discussed further when presenting the
study results.
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An important aspect of the study design is the colla
boration with ALAN to ensure that patient needs are met 
throughout the study and to minimize the burden of par
ticipation for patients and their family/carers [17]. Patient 
involvement in the design of ALIDHE, along with data on 
the use of ivosidenib + azacitidine in routine clinical prac
tice, will allow balanced evaluation of the safety, tolerabil
ity and efficacy of ivosidenib + azacitidine in local practice 
and the impact of the treatment on patient and family/ 
carer QoL.
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