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Abstract

Purpose—To determine the efficacy of imatinib in children with newly diagnosed chronic phase 

(CP) chronic myelogenous leukemia (CML).

Methods—This was an open label, multi-center phase II clinical trial. Courses were defined as 

consecutive 28-day intervals. Oral imatinib was administered daily at 340 mg/m2 without 

interruption in the absence of toxicity.

Results—Fifty-one children received 978 28-day courses of imatinib. The most common 

toxicities encountered were hematologic. Forty-one patients (80%) achieved a complete 

hematologic response by the end of course 2. Nineteen children (38%) obtained a complete 

cytogenetic response (CCyR) at the end of course 3. Overall, 72% achieved CCyR at a median 

time of 5.6 months. The rate of complete molecular response (>3 log reduction) was 27%. 

Progression-free and overall survival at 3 years were 72% ± 6.4% and 92% ± 3.9%, respectively.

*Correspondence to: Martin A. Champagne, Hôpital de Verdun, 4000 boul. LaSalle, Verdun, Québec, Canada H4G 2A3. 
martin.a.champagne@umontreal.ca. 

Additional Supporting Information may be found in the online version of this article.

Conflict of interest: Nothing to declare.

Presented in part at American Society of Hematology, Orlando, 2006.

HHS Public Access
Author manuscript
Pediatr Blood Cancer. Author manuscript; available in PMC 2016 December 15.

Published in final edited form as:
Pediatr Blood Cancer. 2011 July 15; 57(1): 56–62. doi:10.1002/pbc.23031.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusions—Daily oral imatinib at a dose of 340 mg/m2 is well tolerated in children. In 

addition, imatinib therapy is effective in inducing a high percent of hematologic, cytogenetic and 

molecular responses, comparable to adults with CML.
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INTRODUCTION

Childhood chronic myelogenous leukemia (CML) is rare, representing only 2% of leukemias 

[1]. The molecular features, clinical presentation, and response of childhood CML to 

standard therapies are comparable to adult CML. Similar to adult CML, the only proven 

curative therapy for childhood Philadelphia chromosome (Ph+) CML remains hematopoietic 

stem-cell transplantation (SCT) [2–5]. However, donors are not available for all patients. 

Additionally, high rates of transplant-related mortality (TRM) and post-transplant recurrence 

lead to 3-year event-free survival rates of about 40–70% [2,5].

CML is characterized by translocation of the ABL1 gene on chromosome 9 to the BCR gene 

on chromosome 22, resulting in a constitutively active ABL1 tyrosine kinase (TK). Imatinib 

is a potent, selective inhibitor designed to inhibit the TK activity of the BCR-ABL1 fusion 

protein associated with the Philadelphia chromosome translocation [6]. Imatinib has shown 

excellent activity and a good safety profile in numerous adult studies, and is established as a 

standard therapy for newly diagnosed adults with CML [7].

In adults with CP CML, the initial recommended dose of imatinib is 400 mg daily (~240 

mg/m2). A 600 mg daily dose (roughly equivalent to 340 mg/m2) has demonstrated higher 

response rates in adults with AP or BC CML. Higher dose imatinib also produced better 

responses in some patients refractory to the standard 400 mg dose [8,9]. While studies using 

imatinib 400 mg twice a day reported a more rapid reduction in tumor burden than imatinib 

400 mg/day at 18 months, longer follow-up is required to evaluate the benefit and possible 

long-term toxicities of such an approach [10].

The Children’s Oncology Group (COG) phase I study demonstrated a safety profile in 

children similar to adults. Imatinib showed anti-leukemic activity at all doses studied, that is, 

260, 340, 440, and 570 mg/m2 [11]. One patient at the 440 mg/m2 dose level had dose-

limiting weight gain. There were no other first course dose-limiting toxicities. A maximum 

tolerated dosage was not defined, while there was evidence of efficacy seen at all doses 

studied, that is, 260, 340, 440 and 570 mg/m2. Complete hematologic responses (CHR) 

occurred in all 14 evaluable patients with CP CML, while ten of 12 (83%) evaluable children 

achieved complete cytogenetic responses (CCyR). To determine the response rate to imatinib 

in newly diagnosed pediatric CML patients and to better delineate its toxicities, we 

conducted this phase II evaluation. The dose chosen, 340 mg/m2, achieves steady state 

plasma concentrations comparable to the 600 mg daily adult dose [11], which has produced 

favorable results in adults with accelerated phase (AP) or blast crisis (BC) CML [12–14].
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METHODS

Trial Design

This open label, multi-center phase II study (AAML0123) incorporated a multiple-stage 

design, with the primary goal of estimating the response rate to imatinib administered orally 

once daily continuously to children with CP CML. The study was registered at 

ClinicalTrials.gov under identifier NCT00030394 and additional information of the study 

can be obtained from this link: http://clinicaltrials.gov/ct2/show/record/NCT00030394?

term=aaml0123&rank=1. Initial design included patients with newly diagnosed CML; 

intolerant or relapsing after treatment with interferon; and those experiencing relapse 

following initial SCT. Patients continued therapy with imatinib in the absence of progressive 

disease. The latter two strata were closed due to poor enrollment and initial results of the 

phase III International Randomized Study of Interferon and STI571 (IRIS) trial favoring the 

use of imatinib [15]. The three patients enrolled in these two strata are not included in this 

report.

The null hypothesis was that the major cytogenetic response (MCyR = CCyR or partial 

cytogenetic responses (PCyR)) rate at the end of course 3 was ≤35% versus the alternative 

hypothesis that the MCyR rate was ≥55%. The following two-stage procedure was employed 

for monitoring treatment efficacy. Step 1: Seventeen patients were enrolled. If ≤3 MCyR at 

the “end-of-course-3” were observed, then the study would have been closed. Otherwise, 

step 2 followed. Step 2: An additional 17 patients were enrolled. If ≥16 MCyR at the “end-

of-course-3” were observed among 34 total patients, further study of this treatment in this 

patient population was justified.

Inclusion and Exclusion Criteria

Patients younger than 22 years at enrollment with newly diagnosed CP CML were eligible. 

Prior hydroxyurea use was allowed. Other eligibility criteria included: (a) Lansky or 

Karnofsky score ≥50%, (b) adequate hepatic function (bilirubin ≤1.5 times normal, ALT <3 

times normal, and albumin >2 g/dl), and (c) adequate renal function (creatinine ≤1.5 times 

normal for age or GFR >70 ml/min/1.73 m2). Patients were ineligible if they were pregnant 

or breastfeeding, had an uncontrolled infection, or were receiving another investigational 

agent. Neither concomitant anticonvulsant medication nor coumadin was allowed. 

Avoidance of medications known to interfere with the cytochrome P450 isoenzymes CYP 

3A4 and 2D6 was recommended.

Institutional Review Boards for each participating institution approved the protocol before 

enrollment. Patients or their legal guardians gave written informed consent in accordance 

with the Declaration of Helsinki.

Drug Administration

Imatinib mesylate was supplied as 100 mg capsules (Novartis Pharmaceuticals Inc., East 

Hanover, NJ). Individual patient dosages were rounded to the nearest 100-mg increment. A 

course of imatinib therapy was defined as a consecutive 28-day interval. Imatinib was 

administered once daily with food.

Champagne et al. Page 3

Pediatr Blood Cancer. Author manuscript; available in PMC 2016 December 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://ClinicalTrials.gov
http://clinicaltrials.gov/ct2/show/record/NCT00030394?term=aaml0123&rank=1
http://clinicaltrials.gov/ct2/show/record/NCT00030394?term=aaml0123&rank=1


Imatinib was withheld if a grade 2 nonhematologic adverse event (AE) failed to resolve with 

supportive therapy or if there was a grade 3 or 4 nonhematologic AE. After resolution of AE 

to a grade ≤1, imatinib was resumed with a 30% dose reduction. If Grade 2 toxicity recurred, 

further dose reductions could be similarly performed.

If initial toxicity did not recur after two courses with 30% dose reduction, dosage was 

increased to the initial dosage in two increments over two courses.

No dose modifications were allowed for hematological toxicity during the first course of 

therapy. In subsequent courses, imatinib was held for grade 4 hematologic toxicity (ANC < 

500/μl or platelets <25,000/μl) until ANC was >1,000/μl or platelets >50,000/μl. If Grade 4 

hematological toxicity did not resolve within 3 days (7 days for platelets) of withholding 

imatinib, a bone marrow biopsy was performed. Imatinib was resumed at the same dose if 

cellularity was ≥10%. Dosage was reduced 30% if grade 4 toxicity recurred or if it was 

associated with marrow cellularity of <10%.

If initial toxicity did not recur after two courses with 30% dose reduction, dosage was 

increased to the initial dosage in two increments over two courses. Antibiotics, blood 

products, and general supportive care were used as indicated clinically.

Dose intensity during the first year of therapy was calculated for each patient as the average 

daily mg/m2 dose as follows: the average daily dose was calculated as the sum of all doses 

divided by the total number of treatment days. This was then converted to an average mg/m2 

dose by dividing by the patient’s meter-squared at the time of study enrolment.

Safety Analysis

All eligible patients who received at least one dose of study medication underwent safety 

analysis. AE were graded according to Common Toxicity Criteria Version 2.0 (http://

ctep.info.nih.gov). Safety assessments consisted of monitoring and recording all AE and 

serious AEs (severity, duration, outcome, and presumed relationship to study drug), and 

regular assessments of laboratory parameters, vital signs, physical condition, and body 

weight.

Efficacy Evaluation

Patients who received at least one dose of imatinib and had at least one efficacy evaluation 

after baseline were assessed for response. Complete blood counts (CBC) with differential 

and platelets were measured at study entry, at weekly intervals during courses 1 and 2, and 

then at 2-week intervals for the duration of treatment. Marrow cytogenetic response was 

measured at end-of-course 3, 6, 9, and during the second year of therapy. If CCyR was 

achieved, reverse transcriptase polymerase chain reaction (RT-PCR) analysis for BCR-ABL1 

was performed to assess molecular response.

Criteria for response

Hematologic response: Hematologic response (HR) was evaluated for courses 1 and 2. HR 

was defined as a >50% reduction in baseline WBC maintained for 2 weeks. CHR was 

Champagne et al. Page 4

Pediatr Blood Cancer. Author manuscript; available in PMC 2016 December 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://ctep.info.nih.gov
http://ctep.info.nih.gov


defined as a reduction in WBC to <10,000/μl and platelets <450,000/μl maintained for 4 

weeks, without progressive disease features (see below) [16].

Cytogenetic and molecular responses: Karyotypes were centrally reviewed. Cytogenetic 

response (CyR) was expressed as the number of metaphase cells containing the Ph+ 

chromosome divided by number of metaphase cells and categorized as follows: (1) CCyR, 

0% Ph+ cells, with resolution of marrow and blood morphologic abnormalities; (2) PCyR, 

>0% to ≤35% Ph+ cells and above 35% at baseline; (3) minor CyR, >35% to ≤65% Ph+ 

cells and above 65% at baseline; (4) minimal CyR, >65% to ≤95% Ph+ cells and above 65% 

at baseline; and (5) no CyR, >95% Ph+ cells. Ideally, at least 20 metaphase cells were 

examined. Samples yielding <5 cells in metaphase were considered as quantity not sufficient 

(QNS).

In patients achieving CCyR, molecular response was measured in a centralized laboratory by 

quantitative RT-PCR for the major breakpoint (p210) using the Ipsogen FusionQuant kit 

(Ipsogen, Marseille, France) as previously described [17,18]. Molecular response was 

expressed as the ratio of BCR-ABL1 over ABL1. All measurements were performed in 

duplicate and reported as the mean. A major molecular response (MMR) has been defined as 

a BCR-ABL1/ABL1 ≤0.05% to 0.1% [19]. We chose a cut-off value of ≤0.05% for these 

analyses. All negative PCR values were repeated and verified using the Ipsogen 

FusionQuant assay.

Progressive disease—Progressive disease was defined as an increase of ≥30% in Ph+ 

marrow cells (by standard cytogenetics) or progression to AP or BC CML, defined as 

leukocyte doubling time <5 days; chloroma; medullary fibrosis; peripheral blood or bone 

marrow blasts >10%; peripheral blood or bone marrow blasts plus promyelocytes >20%; 

peripheral blood basophils and eosinophils >20%; progressing splenomegaly despite 

treatment; increasing leukocyte count despite adequate drug treatment; or blast 

transformation.

Statistical Considerations

Overall survival (OS) was defined as time from study enrollment to death. Patients who were 

alive at last contact were censored at that time. Progression-free survival (PFS) evaluated the 

time from study enrollment to the first occurrence of progression, relapse after response, 

second malignancy, or death as a first event from any cause. Patients who had no event at 

last contact were censored at that time. Distribution functions of OS and PFS were estimated 

by Kaplan and Meier method [20].

RESULTS

Patient Population

Fifty-five patients were enrolled at 37 participating COG centers in the US, Canada and 

Australia between December 2002 and July 2004 (participating institutions listed in 

Supplemental Appendix). Three patients, previously treated with interferon or who had 

recurrent disease following SCT at the time of enrolment, were excluded from data analysis 
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since the study focused on newly diagnosed CP CML patients. One patient was ineligible for 

study entry (accelerated, not chronic phase). Another withdrew from study during the first 

week of treatment and had no response or safety data submitted. Therefore, this patient was 

not evaluated for analyses of response or toxicity, but is included in the analyses of PFS and 

OS. On January 23, 2006, the study was amended to limit protocol therapy to 13 courses of 

imatinib. All data were analyzed with a cut-off date of June 2, 2008. The median follow-up 

for patients alive was 3.8 years. The median age at study entry was 11.8 years (range 2.3–

19.1 years). There were 29 females (57%). Table I summarizes patient characteristics at 

study entry.

Response to Imatinib

Hematologic response—Hematologic response was evaluated at the end of course 1 and 

2 (48 and 49 evaluable patients, respectively). At the end of course 1, HR and CHR rates 

were 81% (39/48) and 19% (9/48), respectively. HR and CHR rates at the end of course 2 

were 100% (49/49) and 80% (39/49), respectively.

Cytogenetic response—The primary endpoint for this study was a major cytogenetic 

response (CCyR or PCyR) at end-of-course-3. Among 17 initial patients evaluated in this 2-

stage study design, >4 patients had a MCyR. Thus, accrual continued to 51 total eligible 

patients. The end-of-course-3 CyR could not be determined for 16 of 51 patients due to too 

few metaphase cells (QNS). Three patients lacked cytogenetic evaluation at end-of-course-3. 

Of 32 evaluable patients for CyR at end-of-course-3, 12 achieved CCyR, 10 achieved PCyR, 

8 achieved minor/minimal responses, and 2 had no response (Table II). Twelve of 51 patients 

achieved a CCyR at end-of-course-3. The development of CyR of the remaining 38 patients 

is described in Figure 1.

Best cytogenetic response—The best CyR is presented in Table II. For two patients, 

the CyR could not be determined because of QNS. Three other patients lacked cytogenetic 

evaluation. Of 46 evaluable patients, 33 (72%) achieved CCyR, at a median time of 5.6 

months (all but three documented by 9 months). The majority of these patients achieved 

CCyR between course 3 and 7. Of note, 40 patients (87%) developed MCyR. Only 2 patients 

were cytogenetic non-responders to imatinib.

Molecular response—Quantitative PCR for BCR-ABL1 was available for 22 patients. Of 

these 22 patients, 15 achieved CCyR, 4 had minor/minimal cytogenetic response, 2 were 

QNS, and 1 was not evaluated for cytogenetic response. In 6 patients who achieved CCyR, 5 

had undetectable BCR-ABL1 and 1 had ≤0.05% BCR-ABL1 (MMR). The patient not 

evaluated for cytogenetic response also had undetectable BCR-ABL1. In all, 6 patients 

(27%) had complete molecular response.

Safety and Toxicity

A total of 978 courses of imatinib were administered (median 14, range 1–46). For all 

patients, there were no significant deviations in protocol-specified treatment or dose. Most 

dose modifications were made due to AEs. In general, imatinib was well tolerated. Grade 3 

and 4 AEs (Table III) occurring with a frequency >10% were all hematologic: neutropenia, 
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anemia, thrombocytopenia, and lymphopenia. Of 50 patients evaluable for toxicity, 8 

experienced Grade 3 or 4 lymphopenia and/or anemia during course 1. Lymphopenia and 

anemia were rare during later courses. Grade 3 or 4 neutropenia was seen in 8/50 (16%), 

8/50, 5/48 (10%) and 9/47 (19%) patients, during courses 2–5, respectively. Other grade 3 or 

4 toxicities were rarely seen.

The most common grade 3 and 4 non-hematologic toxicities, were arthralgia/myalgia (12%), 

vomiting (2%), increased AST (2%) or ALT (4%) diarrhea (2%), myalgias (6%), headache 

(2%), and abdominal pain/cramping (6%). Hypokalemia, hyperglycemia, and 

hypophosphatemia were reported in 6%, 2% and 2% of patients, respectively. One patient, 

diagnosed with autoimmune hepatitis while on study, discontinued therapy after 9 courses. 

Of note, the incidence of edema/weight gain (4%) was low. There were no cardiac toxicities 

reported. Eighteen (35%) patients did not require any dose modifications of imatinib 340 

mg/m2 throughout the time they were in the study. The mean and median daily dose 

intensities (average daily dose per m2, during the first year of therapy) for patients were 320 

and 328 mg/m2, respectively. Twelve out of 50 patients (24%) received less than 80% of the 

protocol-specified mg/m2 dose (i.e., less than 272 mg/m2) while on treatment.

Transplant

Twenty-five children withdrew from protocol therapy to undergo SCT (of whom 5 relapsed 

after SCT). A total of 252 courses were administered to these 25 patients (median 9, range 

4–24). Thirteen patients (52%) achieved CCyR before withdrawal from protocol therapy by 

investigator/family choice. One patient who withdrew during the first week of imatinib had 

SCT 4 months later. Five additional patients received SCT after relapsing. Among these 31 

children who received SCT, 7 died of transplant related complications, and one additional of 

acute respiratory distress syndrome (ARDS).

Progression-Free Survival and Overall Survival

Of the 51 patients, 13 developed recurrent disease, six (18.1%) after achieving CCyR. For 

these patients, median number of courses received on protocol was 11 (range of 1–35 

courses). Documentation of recurrence of Ph+ cells occurred at 2–24 courses following 

initial documentation of CCyR. One additional patient developed a second malignancy. Of 

these 14 patients with recurrent disease, 10 were treated by SCT. Five died, 3 of TRM. Of 

the other 37 patients, 21 were taken off protocol therapy for SCT. Four of those died of 

TRM. There were a total of 9 deaths, 7 due to TRM. Therefore, PFS at 3 years was 

estimated as 72 ± 6.4% and OS rate at 3 years was estimated as 92 ± 3.9%. Overall survival 

at 3 years for the 31 SCT patients is 87 ± 12% and 100 ± 0% for the 20 who were not 

transplanted (Fig. 2).

DISCUSSION

In the COG phase 1 study, imatinib was safely administered daily at doses ranging from 260 

to 570 mg/m2 and a maximum tolerated dose was not determined [11]. The dose of 340 

mg/m2, providing systemic exposure similar to that of adults treated with 600 mg daily, was 

therefore selected for this phase 2 study. Randomized studies are in progress in adults 
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comparing an initial dose of 400 mg daily versus a higher-dose; it remains uncertain at this 

point if a higher dose strategy is of clinical benefit.

In this study, we confirmed that a daily dose of imatinib of 340 mg/m2 was tolerable, with a 

mean daily dose intensity of 320 mg/m2. Only 24% (12 of 50) received <80% of the 

protocol-specified 340 mg/m2 dose while on treatment. The most common grade 3–4 AEs 

were hematologic. The non-hematologic grade 3–4 toxicities included allergic reaction, 

avascular necrosis and desquamating rash. In contrast with adult series, we observed a low 

incidence of fluid retention syndrome [21]. Overall cumulative incidence of arthralgia/

myalgia was 14%, but did not generally require a significant decrease in dosing. In contrast 

to some reports [22], we observed a low incidence of hypophosphatemia. In the adult phase 

2 study, the drug was well tolerated with 2.1% discontinuing therapy due to drug AE [21].

In the IRIS trial, OS and EFS were 89 and 83%, respectively, for patients treated initially 

with imatinib at a median follow up of 60 months [15]. In comparison, we estimated the 3-

year OS as 92 ± 3.9% and PFS as 72 ± 6.4%. In the adult study, in contrast to this report, 

those patients who did not achieve a CHR within 3 months, or less than a minor response at 

12 months, were allowed to increase imatinib dosage, which translates into clinical benefit 

[23].

We observed a significant proportion of children in whom the marrow culture yielded 

insufficient metaphase cells for standard cytogenetic analysis at the end-of-course 3. 

Hemodilution following imatinib therapy [24], and decreased bone marrow cellularity have 

previously been reported, without significant correlation to cytogenetic response [24–26].

BC CML, occasionally of sudden onset, is difficult to treat, and compromises other 

treatment options. The annual rate of progression to AP or BC was 1.5%, 2.8%, 1.6%, 0.9%, 

and 0.6% yearly, respectively, during the first 5 years of the IRIS study. In our cohort of 50 

evaluable and eligible children, one child (2%) with initial PCyR progressed to BC after 5 

imatinib courses. We did not observe progression to advanced disease in other children 

under study.

In children with advanced CP CML (interferon resistant or intolerant, or relapsing following 

SCT), imatinib induced CCyR in 12 of 20 patients, with a reduction of the BCR-ABL1/

ABL1 ratio to <10−4 in 11 (50%) [27]. We previously reported that 10/12 children with 

advanced CML achieved CCyR [11]. Current milestones for monitoring adult patients with 

CP CML are rate of CHR at 3 months, MCyR at 6–12 months, CCyR at 12–18 months, and 

MMR at 18–24 months [19]. We similarly observed 80% CHR by 2 months, 65% MCyR by 

6 months and 72% CCyR by 12 months, in children with newly diagnosed CP CML. In 27% 

of patients (6/22), BCR-ABL1 was undetectable by quantitative PCR (Q-PCR).

Currently, there is no evidence that imatinib therapy is curative. Discontinuation of imatinib 

is associated with disease relapse in most patients, including those in molecular remission, 

but sustained PCR negativity has been obtained in 6 of 12 patients after a median follow up 

of 18 months following discontinuation of imatinib [28]. Therefore, imatinib therapy in 

children likely implies long-term treatment. Compliance is often an issue in teenagers. In 

preclinical models, imatinib was shown to be teratogenic in rats (but not in rabbits), and 
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impaired spermatogenesis has been reported [29]. Concerns about growth have also been 

raised [30]. However, given the significant TRM rate associated with SCT, there is no 

consensus on the optimal management of newly diagnosed children with CP CML[31,32].

In the IRIS trial, 57% of the imatinib CCy responders (39% of all patients) had more than a 

3 log reduction by Q-PCR. At 24 months, all patients achieving CCyR with more than a 3 

log reduction were alive and free of progression, while only 85% of patients not achieving 

CCyR were progression free. Therefore, long-term therapy in patients with documented 

significant response is a valuable therapeutic option [33,34].

In conclusion, our study demonstrates that a significant proportion of children with newly 

diagnosed CP CML treated with imatinib at a dosage of 340 mg/m2 will show favorable 

response with a low incidence of transformation into BC phase. Imatinib therapy, therefore, 

provides a safe bridging option to transplant, at no increased risk [35]. For those who are not 

candidates for SCT, imatinib represents a safe and effective therapy providing sustained 

response. Since a significant portion of patients may lose their response, continued 

monitoring should be performed, as alternative donor transplant and new tyrosine kinase 

inhibitors may be offered to those patients with clinical resistance.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Primary endpoint for this study was a major cytogenetic response at end-of-course-3. The 

end-of-course-3 cytogenetic response (CyR) could not be determined for 19 patients. Of 32 

evaluable patients for CyR at end-of-course-3, 12 achieved complete CyR, 10 achieved 

partial CyR, 8 achieved minor/minimal responses, and 2 had no response. The development 

of CyR following end-of-course 3 is schematized in this figure.
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Fig. 2. 
Overall survival and progression-free survival (N = 51).
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TABLE I

Study Entry Characteristics for 51 Eligible Patients

N %

Gender

 Male   22 43%

 Female   29 57%

Age (yrs)

 Median (range)   11.8 (2.3–19.1)

 0–2     3 6%

 3–10   19 37%

 11–21   29 57%

Race

 American Indian or Alaska Native White     1 2%

 Asian     4 9%

 Native Hawaiian or other Pacific Islander     1 2%

 Black or African American     6 13%

 White   34 74%

 Unknown     5

Ethnicity

 Hispanic or Latino     6 13%

 Not Hispanic or Latino   41 87%

 Unknown     4

WBC (×103/μl)—median (range)   95.4 (3.3–618)

BM Blasts %—median (range)     1 (0–8)

Platelets (×103/μl)—median (range) 453 (65–3,625)

WBC, white blood cells; BM, bone marrow; yrs, years; N, number; %, percent.

Pediatr Blood Cancer. Author manuscript; available in PMC 2016 December 15.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Champagne et al. Page 15

TABLE II

Cytogenetic Response (N = 51)

At the end of course 3 (%) (N 
evaluable patients = 32)

Best response over all courses (N evaluable patients = 46)

N responses (%) Coursea
Responses observed at the end of the 

course

CCyR 12 (38%) 33 (72%)   3 12

  5   2

  6 11

  8   1

  9   4

10   2

19   1

PCyR 10 (31%) 7 (15%)   3   3

  4   1

  6   1

  9   1

10   1

Minor/minimal response 8 (25%) 4 (9%)   3   4

No response 2 (6%) 2 (4%)

Not evaluatedb 3 3

QNS 16 2

CCyR, complete cytogenetic response; PCyR, partial cytogenetic response; N, number; %, percent; QNS, Cell quantity was not sufficient, with less 
than five metaphases available for analysis.

a
According to the protocol, cytogenetic response was measured at the end of courses 3, 6, 9/first week of courses 4 and 7, prior to course 10. 

However, some variation occurred;

b
Specimens were not submitted for 2 patients; 1 patient withdrew during first course of therapy.
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