
By:

Sonephet SAYSOULIGNO.  MD

Pediatric Hemato – Oncologist

Hematology department

National Children hospital, Vientiane, Lao PDR

Protocol development for Leukemia



Wiangnon, 2011

Incidence in Thailand



Incidence in Thailand

Wiangnon, 2011



Incidence in USA

SEER Pediatric Monograph



SEER Pediatric Monograph

Incidence in USA



Expectation in Lao PDR

• In 2013 census, approximately 2.38 million children
were aged less than 15

• 35.5% of the whole Lao population
Index Omundi, 2013

• Incidence in Lao PDR when compare to incidence in
Thailand

– Leukemia 90 per 2.38 million

– Acute lymphoblastic leukemia 66.6 per
2.38million

Wiangnon,2011
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Survival rate in Thailand

Wiangnon, 2011



Median time relapse and probability of relapse-free at 1,3 and
5years in khonkaen

Tharnprisan, 2013
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Survival rate in Asia

Lancet Oncol 2013



Survival rate in India

European Journal of Cancer, 2005



Survival rate in Indonesia

Mostert,2006 Journal of the American Academy of Pediatrics



Cases

Case 1: Boy, aged 5 yr,  address: Boten,
Xayabury
Wbc 15.560
Dx: Standard Risk  ALL (SR-ALL)

Case 2: Boy, aged 5 yr. Address: VT
Wbc 75.240
Dx:  High Risk ALL (HR-ALL)



Management of ALL

• Epidemiology

• Pathogenesis and

molecular epidemiology

• Genetics

• Risk group stratification

• Treatment

• Minimal Residual Disease

• Adverse reaction

• Supportive care

• Emergency condition



General ALL protocol outline

HR

- HR /VHR feature Induction failure and
hypodiploidy

VHR

+ HR /VHR feature

Very High Risk (VHR)

Induction

(3 drugs)

Induction

(4 drugs)

Consolidation Augmented Consolidation

IM-I

DI

Maintenance

Augmented IM-I

Augmented DI

IM-II

Maintenance

Acute Lymphoblastic Leukemia (ALL)

Standard Risk (SR) High Risk (HR)

Proceed to BMT
with best available

donor

Infant ALL

See Infant
protocolPh + ALL

Follow Ph+ ALL protocol

National protocol for the treatment of childhood cancer 2014, Thailand



Risk stratification
Standard Risk (SR) High Risk (HR) Very High Risk  (VHR)

Clinical criteria

- Age 1-9 ys and
- Wbc < 50.000
- Pre-B ALL

Molecular criteria (optional)
- Day 28  BM MRD <0.01%
- No unfavorable molecular

feature

Clinical criteria
- Age 10-13  or
- Wbc >=50.000
- Testicular disease
- Steroid pretreatment
- T-ALL
- Pre-B ALL

Molecular criteria (optional)
- Day 29 BM MRD >=0.01%

With favorable cytogenetic:
ETV-6/RUNX-1  or Double
trisomy  4,10

Clinical criteria
- Age >=14
- CNS-3
- Induction failure (M2 or

M3  at day 29)
- Pre-B ALL

Molecular criteria (optional)
- Day 29 BM  MRD >=0.01%
with no favorable cytogenetic
Unfavorable molecular
feature
iAMP21
MLL arrangement
Hypodiploidy
Ph chromosome

National protocol for the treatment of childhood cancer 2014, Thailand



SR-Induction

HR/VHR feature

SR-Consolidation HR/VHR protocol

SR-IM-I

SR-DI

SR-Maintenance

Day 29 assessment

yesNo

Goal of induction
chemotherapy: achieve a
remission.

This phase reduces
the number of
leukemia cells still
in the body

Repeat intensified treatments
similar to the initial induction.

Girl 2 yrs.
Boy 3 yrs.

Because boys are at higher risk for
relapse than girls, many doctors favor
giving them several more months of
treatment.

kill any residual cell that was not
killed by remission induction, and
intensification regimens.



ALL treatment: effective drugs are

1. vincristine-----> arrest cell mitosis

2. predinsone ----> Lympholysis

3. 6MP ----> inhibit DNA synthesis.

4. Methotrexate ----> inhibit RNA and protein synthesis

5. Doxorubich (adriamycin) ----> inhibit DNA synthesis

6. L- asparaginase ---->Asparagine depletion;  protein
synthesis

UpToDate 2014



SR-Induction

HR/VHR feature

SR-Consolidation HR/VHR protocol

SR-IM-I

SR-DI

SR-Maintenance

Day 29 assessment

yesNo

• Vincristine
• Prednisolone
• L-Asparaginase
• Methotrexate IT

5 weeks

• Vincristine
• 6 MP
• Methotrexate IT

4 week • Vincristine
• Methotrexate HD
• Leucovorin
• Methotrexate IT

8 weeks

• Vincristine
• Doxorubicine
• L-Asparaginase
• Cyclophosphamide
• Thioguanine
• Cytarabine

8 weeks

• Prednisolone
• Vincristine
• 6MP
• Methotrexate
• Methotrexate IT

12weeks/cycle(12cycles)



VCR+Steroid 85%

L-Asparaginase +/- Daunorubicin 95%

UpToDate 2014



Minimal Residual Disease

Shripad Banavali Hem-Onc 2000



Chemotherapy

Adverse reaction and management



L-Asparaginase(L-ASP)

Adverse reaction management

Allergy
• Local allergic

reactions

• Systemic allergic
reactions

• Anaphylaxis

• continue

• discontinue

• discontinue future
asparaginase therapy.

UpToDate 2014



L-Asparaginase(L-ASP)

• Coagulopathy

• Hyperbillirubinemia

• Hyperglycemia

• Ketoacidosis

• Hyperlipidemia

• Pancreatitis

• Thrombosis

• CNS event (bleed,

thrombosis or infarction)

UpToDate 2014



Vincristine(VCR)

• Extravasation

• Constipation

• Hyperbilirubinemia

UpToDate 2014



Cytarabine(Ara-C)

• ARAC Syndrome

UpToDate 2014



Cyclophosphamide(CPM)

UpToDate 2014

• Hematuria

• Renal dysfunction



Doxorubicine(Doxo) (1)

• Cardiac toxicity

• Extravasation

• Myelosupression

• Hyperbilirubinemia



Prednisolone(PRED)

• Hypertension

• Hyperglycemia

• Pancreatitis

• Osteonecrosis



Prednisolone(PRED)

Inability to use oral doses:

• Dexamethasone

• Prednisolone

• Severe infection

• Severe psychosis



Methotrexate(MTX) (IT)

Systemic - Leucovorin



Methotrexate(MTX) HD Infusion

Adverse reaction Management

Nephrotoxicity: • Postpone course if serum Creatinine > 1.5 x
baseline or GFR < 65 ml/minute/1.73m2. If
renal function does not recovery, omit MTX.

Liver dysfunction:
• ALT<20
• ALT>20
• direct hyperbillirubinemia

> 2.0 mg/dl

• Continue
• Discontinue

• Hold IV MTX

Hydration 125ml/m²/h
Urine spec <=1.010

pH 7-8



Methotrexate(MTX) HD Infusion

Adverse reaction Management

Mucositis: • Hold IV MTX for grade 3-4 mucositis until
resolved

• Increase leucovorin rescue following the next
course to 5 doses on a Q 6 H schedule

• If mucositis recurs despite the extended
leucovorin, decrease the dose of MTX by 25%
and increase hydration to 200 ml/m2/hr with 5
doses of leucovorin.

• Should subsequent courses be well tolerated,
use a stepwise approach to resuming full MTX
dose.

Myelosupression: • All chemotherapy should be held for ANC <
750/ul and platelet < 75,000/ul



Mercaptopurine(6 MP)
and Methotrexate(MTX)

Adverse reaction Management

For low blood count:
• ANC <500 or PLT < 50,000

• Prolonged cytopenia more than 4
weeks

• Held 6-MP and MTX until recovery

• BM evaluation to rule out relapse
• TPMT status evaluation

For persistent ANC >= 1500
• ANC >= 1500 for 2 consecutive

month
• alternate increase dose of MTX or 6-

MP by 25%



Supportive Care



IInfection prophylaxis and treatment

• Antibiotic Prophylaxis:
ciprofloxacin plus fluconazole = high risk

• Pnuemocystis prophylaxis:

- First line: Trimethoprin-sulfamethoxazole
- Second line options: Dapsone



Mucositis

• Moderate (Grade 3)
• severe (Grade 4)

IV fluids, hyper-alimentation and strong consideration of
broad-spectrum antibiotics if febrile or appearing ill

Antiemetic protection

Antiemetic should be given as needed. The routine use of
steroids should be avoided.



Management of Oncologic
Emergencies



Oncology emergency

• Metabolic emergencies

• Hematologic emergencies

• Febrile neutropenia



Metabolic Emergencies

Tumor lysis Syndrome

70% lab criteria, 3% clinical

• Tumor cell death: Spontaneously, Chemotherapy

potassium 
phosphate 
uric acids 
Hypocalcaemia 



Metabolic Emergencies

Prevention

• IV hydration
- Initiation iv 2-3L/m²/d, 200ml/kg/d
- Maintenance 80-100ml/m²/h, 2ml/kg/h
- Furosemide

• Urinary alkalinization — sodium bicarbonate,
urine pH of 6.5 to 7.0

• Allopurinol

UpToDate



Febrile Neutropenia

• A single oral temp  38.3  C (101  F) or

• A temperature of  38  C (100.4 F) on two occasions

separated by 1 hour

• ANC  500/mm3 or  1000/mm3 and predicted decline to

 500/mm



hyperleukocytosis

• Defined as a peripheral WBC >100,000 cells/uL

• Symptoms include dyspnea due to pulmonary infiltration and

altered mental status due to CNS effects;

• emergency leukapheresis to rapidly reduce the WBC count

Karen Seiter, MD Medscape 2014



• Transfusion: Hb <7g/dl

• Plt < 10,000/mm3 = Plt transfusion
• Plt > 50.000/mm3 = LP
• Plt >  any              = BMA
• Plt > 20.000/mm3 =DIC

Blood bank support



Costs



Thai POG
BSA 1m²
Normal < 1m²







Lancet Oncol 2013
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Psychosocial

• Shock at diagnosis

• Denial - Guilt

• Information overload

• Procedures

• Care of siblings

• Finances, Job loss

• Uncertain future

Short versus long term



Summary

1. ALL, SR  2/3

2. Survival  by    60%  ( In Laos  save…..

3.  Practical and feasible in Laos

4.  Cost affordable

5.  supportive care possible


