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Pediatric AML
• Acute myeloid leukemia (AML): a malignancy               of the stem cell precursors 

of the myeloid lineage (red blood cells, platelets, and white blood cells other than 
B and T cells)

• AML can arise in patients: 

1. de novo malignancy

2. Secondary malignancy (underlying hematological disorder or prior to 
medical therapy) 

• AML classification based on prognostic risk:

1. Favorable

2. Intermediate

3. Adverse
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AML Treatment 
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1. Initial induction 
therapy to achieve 

complete 
remission (CR)

2.   Post-remission 
therapy to prevent 

relapses of the 
disease



HSCT 
Indications 
for 
Pediatric 
AML



HSCT Indications for Pediatric AML with 
Standard Risk 

• Standard Risk

• Absence of known high-risk genetic abnormalities

• According to MRD status:

1. MRD Negative after induction              chemotherapy alone

2. MRD Positive after induction               HSCT in first complete remission 
(CR1)
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Gemtuzumab Ozogamicin(Mylotarg)

• Gemtuzumab Ozogamicin             A monoclonal antibody, treats AML 
by targeting CD33

• Ozogamicin: 

• a very powerful antitumor antibiotic

• derived from calicheamicin

• Calicheamicin:

• Attached to the minor groove of DNA

• double-strand breaks 

• cell death  
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Gemtuzumab Ozogamicin Approval History
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Withdrawal

fatal toxicities

2017

FDA approved

CD33-positive 

AML in first 

relapse in adults
2010

pediatric patients ≥ 

1 month old with 

newly diagnosed

combination with 

chemotherapy in 

Adults + relapsed 

or refractory CD33-

positive AML 

Adults and 

pediatric 

2020

2000



European Commission(EC) Approval 

In 2018, the European Commission approved GO            

in combination with daunorubicin and cytarabine            

patients more than 15 years with previously untreated, de novo, CD33-

positive AML
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Common use of GO therapy 
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Newly Diagnosed 
AML (Frontline 

Therapy)

Relapsed or 
Refractory AML

After HSCT



GO in Relapsed or Refractory AML
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Using 3 mg/m2 

of GO + low-

dose 

chemotherapy

Induction 2 

1-25% or >25 % 

after induction 1

6 mg/m2 

of GO 

induction 3

MRD 

level ≥ 0.1% 

after induction 2



GO in Relapsed or Refractory AML
• Patients who underwent HSCT:

• Group 1: patients who didn’t receive GO before HSCT 

• Group 2: which received GO              had significantly higher induction 1 
MRD levels

• The group 2  achieved similar MRD levels prior to HSCT because of 
GO therapy

• Posttransplant OS and EFS rates were similar in the 2 groups

• Administration of GO in patients, reducing MRD levels before 
transplant without increasing transplant-related mortality

• Despite it was expected that OS and EFS were lower in group 2
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GO in Relapsed or Refractory AML

Residual Disease-Directed Therapy for 
Childhood Acute Myeloid Leukemia: 
Results of the AML02 Multicenter Trial
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27 of the 29 evaluable patients who received ADE plus GO 

had reductions in MRD levels, increasing the chance of 

achieving remission for HSCT



GO in Relapsed or Refractory AML
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Of the eight patients treated, five achieved CR      

And in one patient disease was controlled, but MRD <

10−2

Among these 6 patients, one patient died because of AML 

relapse, and the others achieved CR and complete 

chimerism, with MRD-flow undetectable



GO in Relapsed or 
Refractory AML
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study on Pediatric KMT2A-Rearranged AML, 

received GO before HSCT

findings:

1. GO exposure before HSCT improves post-

HSCT outcomes even without impacting MRD

2. GO does not significantly impact early on 

MRD clearance in KMT2A-r AML patients

3. Even patients in low CD33 quartiles still 

showed clinical benefit from GO in this study



GO in Relapsed or Refractory AML
GO as monotherapy

Safety and efficacy of gemtuzumab ozogamicin in pediatric 
patients with advanced CD33+ acute myeloid leukemia
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GO in Relapsed or Refractory AML
GO as monotherapy

• GO as monotherapy for relapsed Pediatric AML had a significantly 
higher survival rate than children who did not receive the treatment

• GO provided enough disease control to undergo HSCT
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Summary

• GO therapy before HSCT, in patients who didn't respond well to 
traditional chemotherapy, may improve their prognosis by lowering 
MRD levels before transplantation without raising transplant-related 
mortality

• GO, besides routine chemotherapy, is a good salvage regimen for 
pediatric refractory AML, and influences decreasing MRD (from 2% 
to < 10−3)

• GO exposure before HSCT improves post-HSCT outcomes even 
without impacting MRD in KMT2A-r AML patients
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GO After HSCT
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Preliminary results of the safety of immunotherapy with 
gemtuzumab ozogamicin following reduced intensity 
allogeneic stem cell transplant in children with CD33+ acute 
myeloid leukemia

• This study used Gemtuzumab Ozogamicin

to reduce-intensity allogeneic SCT

• GO therapy post-HSCT was a part of 

a planned consolidation strategy, not 

because of MRD positivity.

• No relapses happened among patients who 

completed two GO doses.



GO After HSCT

In a  Phase I Study of 
Reduced-Intensity 
Conditioning(RIC) and 
Allogeneic Stem Cell 
Transplantation Followed 
by GO in Children and 
Adolescents, it was shown 
that GO may reduce 
relapse risk after HSCT by 
eradicating residual 
leukemic cells
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Summary

• Gemtuzumab Ozogamicin has been used after HSCT to reduce-
intensity allogeneic SCT

• Reduced-Intensity Conditioning(RIC) and Allogeneic Stem Cell 
transplantation followed by GO may reduce RR after HSCT
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