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Introduction: Improving survival of Acute Lymphoblastic Leukemia (ALL) in adult patients

has been a challenge. Despite intensive chemotherapy treatment, overall survival is poor.

However, several studies demonstrate that young adult patients have better survival when

treated with pediatric-based intensive regimens. Considering these results, We decided to

treat newly diagnosed ALL patients according to age and risk factors. The goal of this study

was to describe the results of this intensive chemotherapy treatment approach for ALL

adult patients diagnosed at our institution.

Methods: Fifty-eight ALL patients, diagnosed from 2004 to 2013, were included in the analy-

sis. Patients were assigned to either the St. Jude Total Therapy XIIIB high-risk arm (St Jude)

or the CALGB 8811 (CALGB). The Kaplan-Meier survival curve was used for the survival

analyses and the Cox proportional hazard regression, for multivariable analysis.

Results: The overall survival was 22.9% at 10 years. The St. Jude improved survival, com-

pared to the CALGB (p = 0.007), with 32.6% vs. 7.4% survival rate at 10 years. However, no

survival benefit was found for patients younger than 20 years old (p = 0.32). The multivari-

able analysis demonstrated that undetectable minimal residual disease (MRD) and hemato-

poietic stem cell transplantation (HSCT) had beneficial impact on survival (p = 0.0007 and

p = 0.004, respectively).

Conclusion: ALL is a disease of poor prognosis for adults. The joint effort to standardize treat-

ment and seek solutions is the way to start improving this scenario.
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TaggedPImproving survival of Acute Lymphoblastic Leukemia (ALL) in

adult patients has been a challenge for hematologists. Despite
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TaggedEndTaggedPintensive chemotherapy, only 30 to 45% of patients maintain

prolonged remission, compared to the excellent results after

treatment in children.1,2,3,4 In the 21st century, intensive

pediatric-inspired chemotherapy regimens demonstrated

improved survival for older adolescents and young adults

(AYA).3,5-7TaggedEnd

TaggedPThe St. Jude Total Therapy XIIIB high-risk arm protocol is

an example of an intensive chemotherapy regimen designed

for pediatric patients in which post-remission therapy can be

administered in an outpatient setting.6 This advantage is

ideal for treating patients in our public health system, due to

the scarcity of hospital beds for intensive chemotherapy

management, as previously demonstrated by a Brazilian pedi-

atric group.7TaggedEnd

TaggedPReports on treatment results of adult ALL patients are

sparse in Brazil. To our knowledge, the only available pro-

spective cohort showed an overall survival (OS) of 41% at 5

years.8 On the other hand, a recent retrospective study of Bra-

zilian adult ALL patients treated with a GMALL-based regimen

showed a modest OS of 15.3% at 6 years.9 The main possible

reasons for these results were delayed diagnosis, increased

toxicity of intensive chemotherapy regimens and resources

constraints in the Brazilian public health system.8,9 TaggedEnd

TaggedPThe survival of ALL patients at our institution until 2003

was 12 - 16% (unpublished data). Considering the best results

of several pediatric-based intensive regimens to treat young

adult ALL patients in the period between 2004 and 2013, our

group decided to treat them with a pediatric-inspired chemo-

therapy or an adult-basis regimen, according to their age and

risk factors. The objective of this report was to describe the

results of this intensive chemotherapy treatment approach in

a real-world setting for adult ALL patients diagnosed at the

Hospital de Clínicas do Paran�a (CHC-UFPR). TaggedEnd

TaggedH1Methods TaggedEnd

TaggedPWe retrospectively reviewed 72 medical records of patients

diagnosed with ALL and treated at the CHC-UFPR from 2004

to 2013. These patients had not been previously treated. In

this period, patients older than 14 years were assigned to

either the St. Jude Total Therapy XIIIB high-risk arm6 (St.

Jude) or the CALGB 881110 (CALGB) regimen (Table 1), accord-

ing to age and risk factors. The following criteria were used in

assigning patients to the St. Jude arm:

TaggedEndTaggedP1) 20 years old or younger; TaggedEnd

TaggedP2) Low-risk disease if older than 20 years and younger than

35 years old. TaggedEnd

TaggedPCriteria for low-risk disease were the following:

TaggedEndTaggedP1) < 30£109/L for B-lineage ALL and < 100£109/L for T-lineage

ALL;TaggedEnd

TaggedP2) Absence of central nervous system (CNS) infiltration; TaggedEnd

TaggedP3) Absence of t(9;22), t(4;11) or hypodiploidy; TaggedEnd

TaggedP4) Complete remission after induction; TaggedEnd

TaggedP5) No previous chemotherapy for any cancer treatment, nor

previous use of corticosteroids for prolonged time (case-

by-case decision).TaggedEnd

TaggedPPatients older than 35 years old or patients with high-risk

disease and age between 20 and 35 years old were assigned to

the CALGB arm and evaluated for allogeneic hematopoietic

stem cell transplantation (HSCT). Eight patients with mature

B ALL (Burkitt's lymphoma) and two with mixed phenotype

acute leukemia were excluded from the analysis. One patient

who died before starting chemotherapy and three patients

who were treated with other chemotherapy regimens were

also excluded. TaggedEnd

TaggedPPatients with confirmed Philadelphia ALL (Ph+ ALL) were

also treated with imatinib, as neither dasatinib nor ponatinib

are available in the Brazilian public health system for first-

line therapy. Non-remission patients after induction were

assigned to salvage therapy. Patients unfit for chemotherapy

were treated with supportive care, which consisted of cortico-

steroids, red blood cells and platelet transfusions and antibi-

otics. TaggedEnd

TaggedPThe leukemia morphologic and multiparameter flow

cytometry (MFC) classification was based on the WHO crite-

ria.11-13 Conventional karyotyping and molecular analysis

were performed to detect chromosomal abnormalities and

the BCR-ABL fusion gene, respectively. The central nervous

system (CNS) infiltration criteria were defined by the presence

of at least 5 cells per cubic millimeter in the cerebrospinal

fluid and confirmed MFC lymphoblasts. TaggedEnd

TaggedPComplete remission required normalization of peripheral

counts (hemoglobin ≥ 7.0 g/dL, granulocyte count ≥ 1£109/L

and platelet count ≥ 100£109/L) and no more than 5% blast

cells in the bone marrow by day 28 of induction. Quantitation

of minimal residual disease (MRD) was performed by 4 colors

flow cytometry.14 A bone marrow blast count threshold of <

0.01% (10�4) was established for flow cytometry MRD assess-

ment. Although the MRD was routinely tested, it was not uti-

lized for the purpose of treatment consolidation with HSCT.

There were no robust data in that period that detectable MRD

in adult patients was a solid marker of high-risk disease and

best managed with HSCT.TaggedEnd

TaggedPAll the information was extracted from the Hospital Infor-

mation System.TaggedEnd

TaggedPDescriptive statistical analyses were performed with the

Excel 2016 and EZR v1.35 programs. Survival curves were plot-

ted with the Kaplan-Meier method and were compared with

the log-rank test. Multivariable analysis with the Cox propor-

tional hazard regression model was used for survival. TaggedEnd

TaggedPThis study was approved by the CHC-UFPR Ethics Commit-

tee under the Certificate of Presentation for Ethical Consider-

ation (CAAE) number 77963217.9.0000.0096. TaggedEnd

TaggedH1Results TaggedEnd

TaggedH2Patient population and demographic data TaggedEnd

TaggedPA total of 58 patients with acute lymphoblastic leukemia were

evaluated retrospectively over a 10-year period. These

patients were treated with either the St. Jude (n = 35) or the

CALGB (n = 21) regimens, depending on their age and disease

risk at diagnosis. Two patients received only supportive treat-

ment. TaggedEnd
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TaggedEnd Table 1 – St Jude high risk arm and CALGB regimens.

St Jude Total XIIIB high-risk arm CALGB 8811

Induction (duration of

4 weeks)

PDN 40mg/m2 PO days 1 to 28 then taper

and cease

DNR 25mg/m2 IV days 1 and 8

VNC 1.5mg/m2 IV days 1, 8, 15, 22

L-asparaginase 10000U/m2 IV days 2, 4, 6, 8,

10 and 12, with added doses on days 15,

17, 19 if blasts ≥ 5% in day-15 marrow

VP 300mg/m2 IV days 22, 25, 29

AraC 300mg/m2 IV days 22, 25, 29

MTX 15mg plus Hidrocortisone 70mg plus

Dexamethasone 4mg IT days 5, 26 and

days 12, 19 if CNS-2 or CNS-3

Induction (duration of 4 weeks) CY 1200mg/m2 IV day 1

DNR 45mg/m2 IV days 1 to 3

VNC 2mg IV days 1, 8, 15, 22

PDN 60mg/m2 PO days 1 to 21

then taper and cease

L-Asparaginase 6000U/m2 SC

days 5, 8 11, 15, 18, 22

Dose reduction for patients

aged ≥ 60 years:

CY 800mg/m2 IV day 1

DNR 30mg/m2 IV days 1 to 3

PDN 60mg/m2 PO days 1 to 7

then taper and cease

Consolidation (duration of

2 weeks)

MTX 2g/m2 IV over 2 hours days 1, 8 (leuco-

vorin rescue begins after 42h of metho-

trexate dose)

6-MP 75mg/m2 PO days 1 to 14

MTX 15mg plus Hidrocortisone 70mg plus

Dexamethasone 4mg IT days 1, 8, 15, 22

Early itensification (duration of

4 weeks, repeat once

MTX 15mg IT day 1

CY 1000mg/m2 IV day 1

6-MP 60mg/m2 VO days 1 to 4

AraC 75mg/m2 SC days 1 to 4

and 8 to 11

VNC 2mg IV days 15 and 22

L-asparaginase 6000U/m2 SC

days 15, 18, 22, 25

Post-remission (duration of

120 weeks)

Weekly rotation of chemotherapy below:

1. VP 300mg/m2 IV plus CY 300mg/m2 IV

2. MTX 40mg/m2 IV plus 6-MP 75mg/m2 PO

every evening

3. MTX 40mg/m2 IV plus AraC 300mg/m2 IV

4. VNC 1.5mg/m2 + dexamethasone 8mg/m2

PO per day in 3 divided doses

5. VP 300mg/m2 IV plus CY 300mg/m2 IV

6. MTX 2g/m2 IV over 24 hours plus 6-MP

75mg/m2 every evening

7. VP 300mg/m2 IV plus AraC 300mg/m2 IV

8. VNC 1.5mg/m2 IV plus dexamethasone

8mg/m2 PO per day in 3 divided doses

Reinduction therapy (fromweek 16 to 21;

chemotherapy above withheld during this

period):

MTX 2g/m2 IV days 1 and 8

6-MP 75mg/m2 PO days 1 to 14

VP 300mg/m2 IV day 22

AraC 300mg/m2 IV day 22

At week 56, all patients received cranial

irradiation with 18 Gy divided in 12 days

CNS prophylaxis and interim

maintenance (duration of

12 weeks)

Cranial irradiation 24 Gy

(total) days 1 to 12

MTX 15mg IT days 1, 8, 15, 22,

29

6-MP 60mg/m2 PO days 1 to 70

MTX 20mg/m2 PO days 36, 43,

50, 57, 64

Late itensification (duration of

8 weeks)

DOX 30mg/m2 IV days 1, 8, 15

VNC 2mg IV days 1, 8, 15

Dexamethasone 10mg/m2 PO

days 1 to 14 then taper and

cease

CY 1000mg/m2 IV day 29

6-TG 60mg/m2 PO days 29 to

42

AraC 75mg/m2 SC days 29 to

32 and 36 to 39

Prolonged maintenace (every

28 days until 24 months from

diagnosis)

VNC 2mg IV day 1

PDN 60mg/m2 PO days 1 to 5

6-MP 60mg/m2 PO days 1 to

28

MTX 20mg/m2 PO days 1, 8,

15, 22

PDn = prednisolone; DNR = daunorubicin; VNC = vincristine; VP = etoposide; AraC = cytarabine; MTX = methotrexate; 6-MP = mercaptopurine;

CY = cyclophosphamide; DOX = doxorubicin; 6-TG = thioguanine.
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TaggedPThe cohort was mostly comprised of men: 33 patients

(56.8%). In addition, the patients were predominantly young:

median age of 26 years (range = 15 − 81), eighteen patients

were 20 years old or younger. B-cell and T-cell lineages were

found in 49 and 9 patients, respectively. The most frequent

immunophenotype found was the Common B ALL (n = 47). TaggedEnd

TaggedPThere were many patients with high-risk cytogenetics: two

had t(4;11), six had t(9;22) and two had hypodiploidy. Other cyto-

genetics of interest consisted of t(1;19) and hyperdiploidy (n = 3

and n = 5, respectively). The presence of Ph+ ALL was confirmed

by molecular analysis in 12 patients, six of whom presented

only the transcript, with normal cytogenetics or without meta-

phases. Finally, the p190 transcript was present in 9 patients

and the p210, in three. Nonetheless, 16 of the 49 (32%) B-lineage

ALL patients were not tested for the BCR-ABLmutation.TaggedEnd

TaggedPThe only significant difference between treatment groups

was age (p < 0.0001). Population characteristics are shown in

table 2.TaggedEnd

TaggedH2Treatment Response TaggedEnd

TaggedPThirty-five patients achieved complete response after induc-

tion (62.0%): 23 in the St. Jude arm (65.7%) and 12 in the CALGB

arm (57.1%). Of these, 15 patients achieved undetectable MRD

(25.85%): eleven (31.4%) in the St. Jude arm and four in the

CALGB arm (19.0%). Data on the MRD were missing from the

medical records of 4 patients. Moreover, five patients in the

St. Jude arm and two patients in the CALGB arm failed induc-

tion therapy and were reassigned to salvage treatment. TaggedEnd

TaggedPEight patients died during the induction therapy, six in the

CALGB arm and two in the St. Jude arm. Of these, five died of

septic shock, four in the CALGB arm and one in the St. Jude

arm. One patient died of pulmonary hemorrhage and other

two, of unknown causes. TaggedEnd

TaggedPBoth patients who received supportive treatment died two

months after diagnosis, one of septic shock and the other of

an unknown cause. TaggedEnd

TaggedPNine patients underwent HSCT (15.5%). Six had high-risk

cytogenetics: four Ph+ and two t(4;11). The indication for

HSCT for the other 3 patients were induction failure (one

patient) and age (two patients). TaggedEnd

TaggedH2Survival TaggedEnd

TaggedPIn total, 14 patients are alive. Four of them underwent HSCT:

two Ph+ ALL, one T-lineage ALL and one t(4;11). Interestingly,

the latter received the CALGB regimen and was 34 years old at

diagnosis, while the other two Ph+ ALL living patients

received the St. Jude regimen. TaggedEnd

TaggedPThe OS was 22.9% at 10 years, with a median of 20 months

(Figure 1A), and the disease-free survival (DFS) was 30.5% in

10 years, with a median of 18 months (Figure 1B). The St. Jude

had better survival, compared to the CALGB regimen (95% CI

17 − 51 vs. 3 − 26; p = 0.007), with a 32.6% vs. 7.4% survival rate

at 10 years (Figure 1C). However, no survival benefit was

found for patients younger than 20 years old versus older

than 20 years old (95% CI: 14 − NR vs. 11 − 28; p = 0.32), as

shown in Figure 1D. TaggedEnd

TaggedPMultivariable analysis showed that only undetectable MRD

(HR: 10.47; 95% CI: 2.67 − 40.97; p = 0.0007) and HSCT (HR: 0.05;

95% CI: 0.006 − 0.397; p = 0.004) had beneficial impact on sur-

vival (Table 3). TaggedEnd

TaggedH2Mortality TaggedEnd

TaggedPOf the 58 patients, 44 died (75.8%). The main cause of death

was disease relapse (25 patients, 21 in the St. Jude arm and 4

in the CALGB arm − 43.1%), herein included all five patients

who failed the St. Jude induction therapy and one patient

who failed the CALGB induction. There were two isolated CNS

relapses (both T lineage ALL with high leukocyte counts and

CNS infiltration, respectively, at diagnosis) and one CNS and

extramedullary relapse (B lineage ALL, without high-risk fea-

tures at diagnosis), all in the St. Jude arm.TaggedEnd

TaggedEnd Table 2 – Baseline patients’ demographic and clinical characteristics.

Characters Total (N=58, 100%) St Jude (N=35, 60.3%) CALGB (N=21, 36.2%) p-value

Median age in years (range) 26 (15 − 81) 20 (15 − 39) 49 (15 − 70) 0.0001

≤ 20 years 18 (31%) 17 (48.5%) 1 (4.75%) NA

Male 33 (56.8%) 23 (65.7%) 9 (42.8%) 0.452

Pro-B 2 (3.5%) 0 2 (9.5%) NA

Common B-cell 47 (81%) 29 (82.8%) 16 (85.7%)

T cell 9 (15.5%) 6 (17.2%) 3 (14.3%)

t(4;11) 2 (3.5%) 0 2 (9.5%) NA

t(9;22) 6 (10.3%) 3 (8.5%) 3 (14.3%)

t(1;19) 3 (5.2%) 3 (8.5%) 0

Hyperdiploidy 5 (8.5%) 4 (11.4%) 1 (4.75%)

Hypodiploidy 2 (3.5%) 1 (3%) 1 (4.75%)

Normal 20 (34.5%) 13 (37.1%) 6 (28.6%)

Other karyotype 11 (19%) 8 (23%) 3 (14.3%)

Karyotype not available 9 (15.5%) 3 (8.5%) 5 (23.8%)

Positive BCR-ABL 12 (20%) 7 (20%) 5 (23.8%)

WBC > 30£109/L in B-lineage 17 / 49 (34.6%) 8 / 29 (27.6%) 8 / 18 (44.4%) NA

WBC > 100£109/L/ in T-lineage 2 / 9 (15%) 0 / 6 1 / 3 (33.3%)

CNS infiltration 6 (10.3%) 3 (8.5%) 3 (14.3%) NA

WBC: white blood count; CNS: central nervous system; NA: not available. Data described in number and percentage.
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TaggedPMost relapsed patients (11 in the St. Jude arm, including

those with CNS relapses and 2 in the CALGB arm) did not

achieve undetectable MRD after the first induction therapy

and only two underwent HSCT (one in each treatment arm).

There is no entry in the medical records describing why the

TaggedEndTaggedPothers did not receive bone marrow transplantation. Septic

shock was the second most frequent cause of death (8

patients − 13.8%), three in the St. Jude arm, four in the CALGB

arm and one in the supportive treatment group. Other causes

of death were secondary acute myeloid leukemia (two deaths,

both in the St. Jude arm), pulmonary hemorrhage (one death)

and chronic graft versus host disease complications in one

transplanted patient. Seven had unknown causes of death

(12.0%). TaggedEnd

TaggedPTable 4 summarizes the described outcomes. TaggedEnd

TaggedH1Discussion TaggedEnd

TaggedPAcute lymphoblastic leukemia in adults and particularly in

the AYA population (15 to 39 years) remains a difficult clinical

problem, especially regarding therapy selection.3,4 Data

related to results of intensive pediatric regimens, compared

to standard adult chemotherapy, are still growing, yet differ-

ences in disease features, response to treatment and social

TaggedFigure

Fig. 1 –Kaplan-Meier survival curves. A: overall survival. B: disease-free survival. C: comparison of St Jude high risk arm and

CALGB arm (p=0.007). D: Comparison between age groups (20 years old or younger versus older than 20 years) (p=0.32). TaggedEnd

TaggedEnd Table 3 – Multivariable analysis of Overall Survival.

Characters HR* 95% CI p-value

Detectable vs non-detect-

able MRD

10.47 2.67 − 40.97 0.0007

HSCT vs no HSCT 0.05 0.006 − 0.397 0.004

Low-risk vs high-risk

karyotype

5.11 0.94 − 27.73 0.058

Age > 20 years vs < 20

years

1.74 0.44 − 6.89 0.42

St Jude vs CALGB 0.36 0.07 − 1.76 0.21

* Cox proportional hazard regressionMRD: minimal residual disease;

HSCT: allogeneic hematopoietic stem cell transplantation; HR: hazard ratio;

CI: confidence interval. Data described in number and percentage.
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TaggedEndTaggedPfactors may be responsible for the worse prognosis in this

group.3 On the other hand, although cytogenetic and clinical

characteristics matter, response measured by the MRD and

access to transplant are crucial to survival in this

population.1,2TaggedEnd

TaggedPIn this article, Brazilian ALL patients were evaluated retro-

spectively over a 10-year period and received either an inten-

sive pediatric approach based on the St. Jude protocol or an

adult-basis protocol proposed for the CALGB group, depend-

ing on their age and disease risk at diagnosis. The St. Jude

treatment arm was comprised of younger patients and lower-

risk disease, while the CALGB arm was the opposite. Approxi-

mately one-third of the cohort were under 20 years of age,

most of them (n = 17) in the St. Jude arm.TaggedEnd

TaggedPAlthough there was no difference in the induction

response rate between the two treatments, the St. Jude inten-

sive post-remission chemotherapy improved survival, com-

pared to the CALGB regimen, with a 32.6% vs. 7.4% survival

rate at 10 years. However, no survival benefit was found for

patients younger than 20 years old. This lack of benefit might

have occurred as a combined result of mortality due to septic

shock, low number of bone marrow transplants despite

detectable MRD after induction and, consequently, a higher

number of disease relapses. The St. Jude induction phase was

highly toxic, with prolonged aplasia and some early deaths.

Likewise, the unexpected DFS rate derived from the high

number of non-relapse deaths. TaggedEnd

TaggedPOf note, there were two isolated CNS relapses and one CNS

plus extramedullary relapse in the St. Jude arm. Although the

St. Jude Total Therapy XIIIB intensive intrathecal chemother-

apy markedly reduced the CNS relapse rate,5,15 very late cra-

nial irradiation (at week 56) may be responsible for the

relapses, including this cohort, especially if high-risk features

at diagnosis are present.15 TaggedEnd

TaggedPThe multivariable analysis demonstrated that undetect-

able MRD and access to bone marrow transplantation favored

survival, which is in accordance with the international litera-

ture,1 although this effect was not seen for the low-risk karyo-

type and the St. Jude regimen. However, the HSCT advantage

TaggedEndTaggedPmust be interpreted with caution, as this result may be due to

selection bias. The absence of karyotyping and MRD testing

for some patients (including living St. Jude-treated patients)

precluded better assessment of risk factors and their influ-

ence on survival. Additionally, probably related to high etopo-

side dose exposure, there were two secondary cases of acute

myeloid leukemia in the St. Jude group, which is in accor-

dance with long-term St. Jude Total Therapy XIIIB results.15TaggedEnd

TaggedPIt must be emphasized that testing for the BCR-ABL fusion

gene (p190 and p210) and high-risk karyotypes is of utmost

importance, as these patients are prone to relapses and worse

outcomes. Furthermore, the HSCT might overcome these

adverse risk factors, as in this cohort the HSCT favored a bet-

ter outcome. MRD testing is also extremely important. Cur-

rently, the MRD is a well-stablished independent risk-factor

of worse prognosis, also predicting relapse and decreased

survival.16,17 We acknowledge that the HSCT should have

been offered to those with detectable MRD, however, robust

information on the prognosis in this MRD setting was lacking

in the period analyzed in this article. Other authors also pub-

lished their difficulties in interpreting survival data in the

absence of reports on the MRD in an analyzed period when its

role was not very well defined either.18 Better assessment of

survival between detectable vs. undetectable MRD may have

been precluded.TaggedEnd

TaggedPThe result of this study is in agreement with several others

that demonstrated the same relation between intensive ther-

apy and better survival in adult patients.3,15,,19,20 In the same

manner, the overall response of 22.9% was better than the

previous period mentioned (12 - 16% in the early 2000�s). Con-

versely, the percentage of survival in those other studies is

higher, when compared to the Brazilian experience.8,9 This

discrepancy could be explained by the lack of resources in

public hospitals for better supportive measures, such as avail-

ability of broad-spectrum antibiotics and intensive care unit

beds for septic shock treatment. Complex social, economic

and psychological factors may have affected therapy adher-

ence and influenced survival as well and those are also con-

cerns of other low-income countries, as shown by the Indian

Hematology Cancer Consortium group’s correspondence.21

Furthermore, we cannot know if the Philadelphia-like ALL

has influenced the outcomes. This group of mutations is

more frequent in Latin ethnicity and confer a poor

prognosis.22,23 However, molecular tests are not widely avail-

able in Brazil for testing these mutations and consequently,

not commonly reported. Finally, a retrospective analysis is

the major limitation of this report, which may have led to

selection bias and favored the intensive pediatric-based che-

motherapy regimen.TaggedEnd

TaggedH1Conclusion TaggedEnd

TaggedPAcute lymphoblastic leukemia is still a disease of poor prog-

nosis for the adult population. Especially in our country, pedi-

atric-inspired intensive chemotherapy and wide population

access to bone marrow transplantation are still challenges for

the Brazilian public health system. The joint effort of several

centers to standardize treatment and seek solutions is the

way to start improving this scenario. TaggedEnd

TaggedEnd Table 4 – Outcomes.

St Jude (n = 35) CALGB (n = 21)

CR 23 12

Detectable MRD after

induction/NA

25/2 7/1

Early deaths 2 6

Deaths in remission 1 3

Secondary Leukemia 2 0

Relapses (total) 21 4

Isolated CNS relapses 2 0

CNS + Extramedullary

relapses

1 0

HSCT 6 3

DFS 34% 25%

OS 32,6% 7,4%

CR: complete response; MRD: minimal residual disease; NA: not

available; CNS: Central nervous system; HSCT: allogeneic hemato-

poietic stem cell transplantation; OS: overall survival; DFS: Dis-

ease-free survival. Data described in number and percentage.
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