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Background
Treatment of childhood ALL involves multiple 
drugs used in varying combinations in different 
phases:

Induction
(“Protocol I”)

Consolidation

Interim Maintenance / CNS prophylaxis (“Protocol M”)

Delayed Intensification (“Protocol II”)

Maintenance



Prerequisites: WCC > 1 x109/L

Neuts ≥ 0.3 x109/L

Plts ≥ 50 x109/L









Tolerance of chemotherapy

Influenced by several enzymes with genetic 
polymorphisms

Thiopurine S-methyl transferase (TPMT)
Methylenetetrahydrofolate reductase (MTHFR)

Highly variable clinical response
Haematological recovery at the end of 
consolidation
Clearance of HD-MTX
Myelosuppression from anti-metabolites in 
maintenance
Impact on prognosis



Purpose of the study

To evaluate whether myelosuppression during 
consolidation treatment or high-dose 
methotrexate clearance predicts subsequent 
tolerance of initial maintenance chemotherapy



Methods

Children (aged 1 to 13 years) with ALL (n=13) or 
T-NHL (n=1), treated according to the 
ANZCHOG Study 8 protocol at the Mater 
Children’s Hospital were studied retrospectively.

Initial Maintenance Tolerance (IMT) was 
assessed by first white cell count (WCC) and the 
first dose adjustment of 6-MP and MTX in 
maintenance.

Delay in administering the second dose of 
cyclophosphamide at the end of consolidation 
was used as a surrogate marker of tolerance to 
6-MP given during consolidation.



Methods (2)
Serum MTX levels taken as per protocol at Hr 24, 
36, 42, 48, 54….post dose until serum MTX level 
< 0.25μmol/L

Serum MTX clearance was calculated after each 
dose using nonlinear mixed-effects modelling 
(NONMEM) software. A further 2 children were 
included in MTX clearance analysis.

NONMEM software facilitates analysis of PK data 
where the population is the experimental unit (not 
the individual)

NONMEM is useful when there is sparse data and 
unbalanced dosage and blood sampling 



Results

There was no significant correlation between MTX 
clearance and IMT.

There was an inverse correlation between age and 
MTX clearance (r = -0.5218, p = 0.04). 

The only significant variation in MTX clearance 
occurred between the last two doses (mean 
difference = 0.022 L/h/kg, SD 0.035, p = 0.02).



Age vs HD-MTX Clearance
(r = -0.5218, p = 0.04)



Different clearance from dose 3 to 4
(mean difference = 0.022 L/h/kg, SD 0.035, p = 0.02)

Figure 4. HDMTX Clearance Profiles
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Results (cont.)
Length of delay in administering the second dose 
of cyclophosphamide at the end of consolidation 
inversely correlated with the first dose 
adjustment of maintenance 6-MP and MTX 
(r = -0.60, p = 0.03).

Prerequisites: WCC > 1 x109/L

Neuts ≥ 0.3 x109/L

Plts ≥ 50 x109/L



Results (cont.)

Length of delay in administering the second dose 
of consolidation cyclophosphamide did not 
correlate with  HD-MTX clearance, nor first WCC 
in maintenance.



Conclusions
Slower elimination of HD-MTX does not appear to 
adversely influence IMT.

Delayed haematological recovery at the end of 
consolidation, prior to administration of HD-MTX, is a 
more accurate predictor of likely 6-MP intolerance.

Assessing patient recovery from consolidation 6-MP, 
together with TPMT activity and genotype, may permit 
individualised starting doses of maintenance 6-MP and 
MTX.

This could avoid the excessive myelosuppression or 
inadequate treatment currently seen by starting every 
patient at 100% of the protocol dose.
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