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Background
• Long-term survival of pediatric patients with acute lymphoblastic leukemia (ALL) currently exceeds 80%1; however, the prognosis for adolescent, 

young-adult (YA), and adult patients remains poor, with only 30% to 45% of patients achieving long-term survival2,3

• Several studies suggest that when compared with traditional adult protocols, YA patients (aged 18–40 years) have superior overall survival with manageable
toxicity when treated with intensive “pediatric-inspired” regimens that include asparaginase4-9

• Despite these results, many YA patients with ALL continue to be treated with regimens that include little or no asparaginase10

• The goal of this study was to assess the views and practices of hematologists/oncologists with respect to asparaginase use in YA patients with ALL

Results
• A total of 63 practicing physicians met eligibility criteria and agreed

to participate. The physician sample is described in Table 1

• Charts for 189 YA patients with ALL were provided by participating
physicians 
— Patient demographic information is presented in Table 2

— Of the 189 patients, about 71% were between the ages of 
26 and 40 years; with approximately 50% between 18 and 
30 years and 50% between 31 and 40 years (Figure 1) 

TREATMENTS
• Of 189 YA patients, 60% (n=114) received any asparaginase

 during treatment (Figure 2)

• Fewer than 1 in 3 YA ALL patients were treated on a recommended
protocol (Figure 3)

— 29% (55/189) of YA patients were treated with asparaginase-
intensive, pediatric-inspired protocols

— The most commonly used treatment regimen was
 hyperfractionated cyclophosphamide, vincristine, doxorubicin,
and dexamethasone (hyper-CVAD) 
• In contrast to augmented hyper-CVAD, no asparaginase is

 included in the hyper-CVAD protocol

• Factors in electing to not treat with asparaginase were patient
 specific, treatment related, and physician related (Table 3)
— Toxicity, side effects, or allergic reactions were the most

 common (18%) treatment-related factors contributing to the
 decision to not treat with asparaginase

— Some of the participating physicians were unaware of evidence
about outcomes with asparaginase-based regimens (5%) and
believed that comparable outcomes could be achieved without
asparaginase (14%)

— Of participating physicians who used hyper-CVAD, 50% (18/36)
reported that they perceived no difference in outcomes between
regimens with or without asparaginase

Table 1. Physician Practice Sample Profile 
Physician Sample 

Criteria (N=63)
Time in practice, mean, years 12
Time spent in direct patient care, mean, % 89
Number of patients by cancer type treated in previous ALL: 20
2 years, median CLL: 40

AML: 30
CML: 25

YA patients with ALL treated over the previous 2 years, 15 (75)
median, (% of ALL patients)

Newly diagnosed patients with ALL treated over the 10 (67)
previous 2 years, median (% of YA ALL patients)a

Specialty, n (%)
Hematology/oncology 52 (82.5)
Oncology 11 (17.5)

Primary academic affiliation, %
Academic or teaching hospital 71
National Comprehensive Cancer Network/ 22
National Cancer Institute

Both 6
aFrom the quantitative survey; see Table 2 for the newly diagnosed proportion of chart-audit patients.
ALL, acute lymphoblastic leukemia; AML, acute myeloid leukemia; CLL, chronic lymphoblastic leukemia; CML, chronic
myeloid leukemia; YA, young adult.

Table 2. Patient Demographic and Disease Characteristics
                                              Patient Sample 
Characteristic                       (N=189)
Gender, n (%)                         Male 123 (65)
                                              Female 66 (35)
Age, median, years                30 
Patient ALL status, n (%)              Newly diagnoseda 174 (92)
                                              Relapsed 15 (8)

aFrom chart-audit patients; see Table 1 for most recent (ie, within last 2 years) physician-reported proportion of newly
 diagnosed patients.
ALL, acute lymphoblastic leukemia.

Table 3. Most Commonly Reported (≥5%) Factors
 Contributing to Decision not to Treat With Asparaginase 

Total YA Patients not
Receiving Asparaginase

Factor Cited, % (n=75)
Patient-specific total 43
Ph+ patient 14
History of pancreatitis 8
Comorbidities 8
Patient preference 7
Transplant patient 5

Treatment-related factors 38
Toxicity/side effects/allergic reactions 18
Good efficacy without asparaginase 14
Lack of data 5
TKI usage 5

Physician experience/protocol usage 12 
Lack of experience 8

None/No additional factors 19 
Ph+, Philadelphia-chromosome–positive; TKI, tyrosine kinase inhibitor; YA, young adult.

  

  

  

  

  

~71%

 28.0% 36–40 years

 21.7% 31–35 years

 21.7% 26–30 years

 15.9% 21–25 years

 12.7% 18–20 years

Figure 1. Patients’ Age Distribution
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Figure 2. Asparaginase Treatment Snapshot 

aNone of the patients who discontinued treatment were switched to another asparaginase product before discontinuation;
bBoth patients who switched to other asparaginase products were able to complete treatment. 
ALL, acute lymphoblastic leukemia; HSR, hypersensitivity reaction; YA young adult.
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Figure 3. ALL Treatment Protocols (% of patients)

aNonasparaginase protocol; bNot a recommended protocol for treatment of YA ALL patients; cRegimens in bold are
 recommended by the National Comprehensive Cancer Network for the treatment of Philadelphia-negative YA ALL patients;
dOther includes TKI+steroids, ALL protocol with dasatinib.
ALL, acute lymphoblastic leukemia; ASP, asparaginase; CALGB, Cancer and Leukemia Group B; CCG, Children’s Cancer
Group; COG, Children’s Oncology Group; DFCI, Dana Farber Cancer Institute; ECOG, Eastern Cooperative Oncology Group;
GRAALL, Group for Research in Adult Acute Lymphoblastic Leukemia; Hyper-CVAD, hyperfractionated cyclophosphamide,
vincristine, doxorubicin, and dexamethasone; MRC UKALL, Medical Research Council, United Kingdom Acute Lymphoblastic
Leukaemia; PETHEMA, Programa para el Tratamiento de Hemopatías Malignas; TKI, tyrosine kinase inhibitor; YA, young adult.
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Methods
• An online survey was developed by Jazz Pharmaceuticals and

 conducted by AlphaImpactRx from May 14 to June 22, 2015 

• Survey participants were recruited from the AlphaImpactRx 
opt-in panel 

• The study had 2 parts: a 10-minute quantitative survey and a 
10-minute per-patient chart-audit component for up to 4 charts
provided by each participating physician

— The quantitative portion consisted of general and attitudinal
questions (asked once)

— Each patient chart review lasted 10 minutes; for example, if
physicians were willing to share data from 4 different patient
charts, they spent a total of about 50 minutes online

— Questions in the chart audit were aimed at understanding the
treatment dynamics for YA (ages 18–40 years) ALL patients 
in the United States, and in confirming (from claims data) the
proportion of YA patients with ALL treated with any asparaginase,
as well as what proportion of these ever received asparaginase
Erwinia chrysanthemi

• Patient records were handled in compliance with the Health
 Insurance Portability and Accountability Act (HIPAA) 

KEY ELIGIBILITY CRITERIA 
• United States board-certified physicians with 2–30 years experience

treating YA patients with ALL were eligible 

• Eligible physicians:

— Spent ≥75% of their time in direct patient care and ≥20% 
of their time in an academic setting

— ALL patient volume (patients aged ≥18 years) included 
>5 patients over the previous 2 years

— Had to have personally treated ≥1 YA patient with ALL during
the past 2 years

ANALYSIS
• Responses were analyzed using descriptive statistics 

Conclusions
• Participating physicians indicated that 29% of YA patients were treated on a pediatric-inspired regimen, and that 60% of

YA patients received some asparaginase during therapy

• 40% of YA patients were treated with protocols not including asparaginase, most commonly hyper-CVAD 

• Factors leading to physicians’ decisions to not use asparaginase-intensive treatment regimens were patient specific,
treatment related, and physician related

REFERENCES 
1. Pulte D, Gondos A, Brenner H. Trends in 5- and 10-year survival after diagnosis with childhood hematologic malignancies in the United States, 1990-2004. J Natl Cancer Inst. 2008;100(18):1301-1309.  2. Pulte D, Gondos A,
Brenner H. Improvement in survival in younger patients with acute lymphoblastic leukemia from the 1980s to the early 21st century. Blood. 2009;113(7):1408-1411.  3. Pulte D, Jansen L, Gondos A, et al. Survival of adults with
acute lymphoblastic leukemia in Germany and the United States. PLoS One. 2014;9(1):e85554.  4. Dombret H, Cluzeau T, Huguet F, Boissel N. Pediatric-like therapy for adults with ALL. Curr Hematol Malig Rep. 2014;9(2):158-164.
5. Boissel N, Auclerc MF, Lhéritier V, et al. Should adolescents with acute lymphoblastic leukemia be treated as old children or young adults? Comparison of the French FRALLE-93 and LALA-94 trials. J Clin Oncol. 2003;21(5):
774-780.  6. de Bont JM, Holt B, Dekker AW, van der Does-van den Berg A, Sonneveld P, Pieters R. Significant difference in outcome for adolescents with acute lymphoblastic leukemia treated on pediatric vs adult protocols in 
the Netherlands. Leukemia. 2004;18(12):2032-2035.  7. Hallbook H, Gustafsson G, Smedmyr B, Soderhall S, Heyman M. Treatment outcome in young adults and children >10 years of age with acute lymphoblastic leukemia in
Sweden: a comparison between a pediatric protocol and an adult protocol. Cancer. 2006;107(7):1551-1561.  8. Ramanujachar R, Richards S, Hann I, et al. Adolescents with acute lymphoblastic leukaemia: outcome on UK national
paediatric (ALL97) and adult (UKALLXII/E2993) trials. Pediatr Blood Cancer. 2007;48(3):254-261.  9. Stock W, La M, Sanford B, et al. What determines the outcomes for adolescents and young adults with acute lymphoblastic
leukemia treated on cooperative group protocols? A comparison of Children’s Cancer Group and Cancer and Leukemia Group B studies. Blood. 2008;112(5):1646-1654.  10. Portugal RD, Loureiro MM, Garnica M, Pulcheri W,
Nucci M. Feasibility and outcome of the hyper-CVAD regimen in patients with adult acute lymphoblastic leukemia. Clin Lymphoma Myeloma Leuk. 2015;15(1):52-57.


