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To describe the clinical and biologic fea-

tures of pediatric acute megakaryoblastic

leukemia (AMKL) and to identify prognos-

tic factors, experience at St Jude Chil-
dren’s Research Hospital was reviewed.
Of 281 patients with acute myeloid leuke-
mia treated over a 14-year period, 41
(14.6%) had a diagnosis of AMKL. Six
patients had Down syndrome and AMKL,

6 had secondary AMKL, and 29 had de
novo AMKL. The median age of the 22
boys and 19 girls was 23.9 months (range,
6.7-208.9 months). The rate of remission
induction was 60.5%, with a 48% rate of

Introduction

subsequent relapse. Patients with Down
syndrome had a significantly higher
2-year event-free survival (EFS) estimate
(83%) than did other patients with de
novo AMKL (14%) or with secondary
AMKL (20%; P = .038). Among patients
who had de novo AMKL without Down
syndrome, 2-year EFS was significantly
higher after allogeneic bone marrow trans-
plantation (26%) than after chemotherapy
alone (0%; P =.019) and significantly
higher when performed during remission
(46%) than when performed during persis-
tent disease (0%; P = .019). The 5-year

survival estimates were significantly lower
for de novo AMKL (10%) than for other
forms of de novo AML (42%; P < .001).
Treatment outcome is very poor for pa-
tients with AMKL in the absence of Down
syndrome. Remission induction is the
most important prognostic factor. Alloge-
neic transplantation during remission of-
fers the best chance of cure; in the ab-
sence of remission, transplantation offers
no advantage over chemotherapy alone.
(Blood. 2001;97:3727-3732)
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Acute megakaryoblastic leukemia (AMKL) is a biologically heterPatients, materials, and methods
ogeneous form of acute myeloid leukemia (AML) and is recog-
nized as the seventh subtype of AML (M7) within the Frenchratients
American-British (FAB) cooperative group classification system.

AMKL has a bimodal age distribution that peaks in early childhoo
(age< 3 years) and adulthoc® Between 1% and 10% of cases o
AML in adults are identified as AMKIZ” Although initially

éll cases of AMKL diagnosed between January 1985 and December 1998

t St Jude Children’s Research Hospital were reviewed. Details of clinical
presentation, laboratory findings at the time of diagnosis, therapy received,
and outcome were collected from patients’ medical records, pathology

thought to be rare among children, AMKL has been diagnosed Witkorgs, and the hospital's central database. The diagnosis of AMKL was
increasing frequency in this age group, largely because of improv&tablished on the basis of the FAB criteria by studies of cell morphology
ments in immunophenotypirfgContemporary cooperative groupand cytochemistdyand was confirmed by immunophenotypfin the
studies have found that 3.1% to 10% of all cases of childhood AMdbsence of immunophenotyping, the diagnosis was confirmed by electron
are AMKL .81 However, the exact incidence of AMKL in children microscopic identification of platelet peroxidase activity or factor VIII
remains undetermined. expression, or both in malignant cells. Cytogenetic studies were performed
Acute megakaryoblastic leukemia is the most common form 8f one marrow (BM) or peripheral blood samples taken at the time of
AML in children with Down syndrome (DS), and its prognosis iSdlagn05|s of primary or secon(sjary.leukemla; samples were processed and
excellent in this group of patient$:114AMKL in other children analyzed by standard methddgéDuring the study period, 2 hematopatholo-

to b het dit tic fact gﬁi‘sts (F.G.B. and D.R.H.) reviewed the BM smears and biopsy sections and
appears o be morg € erqgeneous, and| S prc.Jgn.os Ic Tactors f} g%ytochemical, immunophenotyping, and electron microscopy studies of
not been well define®® Since 1984, our institution has used

) e - ) . all patients who had a diagnosis of acute leukemia, and classified cases of
systematic criteria to establish the diagnosis of AMKL. WewL as M0 to M7 by standard criterial?

reviewed the clinical and biologic characteristics and the outcomes For this study, cases of AMKL were retrospectively divided into 3
of all 41 cases of childhood AMKL diagnosed at our institutiorgroups: AMKL associated with DS (DS-AMKL), AMKL occurring as a
since that time. secondary malignancy (secondary AMKL), and primary AMKL occurring
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in the absence of DS (de novo AMKL). We identified 41 patients who haghan age and lactic dehydrogenase (LDH) activity, were found to
AMKL; 2 elected not to be treated at St Jude and 39 received treatment@iffer significantly between the groups. Patients with secondary
various institutional protocof: 3 AMKL were older than those with DS-AMKL and de novo AMKL

(P = .002). There was no difference between the 3 AMKL groups
in microscopic BM findings. The mean proportion of BM blast
Kruskal-Wallis nonparametric one-way ANOVA was used to compareells in the study group was 51% (SD, 24%). There was no
clinical and biologic features at the time of diagnosis across the 3 groupsdifference between groups in the proportion of blasts in the BM.
patients with AMKL. Survival distributions were estimated by using th‘?\spirated BM samples showed more than 30% blast cells in 83%
method of Kaplan and Meiétand were compared by using the log-rankyf patients and 3% to 29% blast cells in 17%; the latter group
test. All estimates of outcomes are reported with 95% confidence interval derwent BM biopsy, which confirmed the presence of more than

The duration of overall survival was defined as the time period between tge . . . .
date of diagnosis and the date of death from any cause or the date of the aas o blast cells and the diagnosis of acute leukemia. Aspirated BM

follow-up examination. The duration of event-free survival (EFS) Wa§amples were frequently hypocellular. The malignant blast cells in
defined as the time period between the date of diagnosis and the date ot BM showed cytoplasmic surface blebs in all cases; these were
adverse event (relapse, evidence of disease progression, or death frompggyninent in 86% of cases. In 46% of cases, the blast cells tended
cause) or the most recent follow-up examination. Early death or remissits clump. Frequent binucleate blasts were seen in 22% of cases.
induction failure was recorded as an event at zero time, with an EFS valNene of the patients had a prior clinical history consistent with
of zero. The 2 patients who did not receive treatment at St Jude WeiRelodysplastic syndrome. The BM of 6 patients (2 with DS-
exc!uded from the survival analysis. SAS rel(_ea_se 6.12 sgﬁware (SAA?l\/IKL, 3 with de novo AMKL, and 1 with secondary AMKL)
Institute, Cary, NC) was used to perform the statistical analysis. showed dysmorphic features of at least one hematopoietic lineage.
There was no difference between the 3 AMKL groups in the
pattern of cytochemical reactivity. Leukemic cells were consis-
Results tently negative for myeloperoxidase, Sudan black B, and chloroac-
etate esterase staining. Twelve of 20 cases studied had positive
periodic acid-Schiff staining, which was usually weak with a fine
During the study period, 1417 cases of acute leukemia wegeanular pattern. Four of 36 cases studied had weak alpha naphthyl
diagnosed; 281 of these were AML and 41 were AMKL. Cases tiutyrate esterase activity. The leukemic cells of all 36 patients
AMKL composed 2.9% of the cases of acute leukemia and 14.6%sted showed alpha naphthyl acetate esterase activity with a
of the cases of AML. The median age at the time of diagnosis wekaracteristic multifocal punctate cytoplasmic staining pattern; the

Statistical analysis

Patients

23.9 months (range, 6.7-208.9 months), and the ratio of girls &gtivity was strong in 33 cases, and 3 cases showed accentuation of

boys was 0.86:1. Twenty-eight patients were white, 7 were blackaining in the Golgi region. Alpha naphthyl acetate esterase
and 6 were Hispanic. Twenty-nine patients (70.7%) had de nowgetivity was completely inhibited by sodium fluoride in only 2 of
AMKL, 6 (14.6%) had DS-AMKL, and 6 (14.6%) had secondarythe 36 cases and was partially inhibited in the remainder.

AMKL that occurred subsequent to treatment for B-lineage acute There was no difference between the DS-AMKL and de novo
lymphoblastic leukemia. Two patients had completed therapy faMKL groups in the frequency of myelofibrosis. BM biopsy
acute lymphoblastic leukemia and 4 were receiving maintenansections of 21 patients (5 with DS-AMKL, 16 with de novo
therapy when secondary AMKL was diagnosed. The average tim@KL) were stained for reticulin. Four patients with de novo
between the diagnoses of ALL and secondary AMKL was 3RMKL had negative reticulin staining. Of 17 patients with positive
months (range, 18.0-64.5 months). reticulin staining, 7 (2 DS-AMKL, 5 de novo AMKL) had a mild
increase, 6 (3 DS-AMKL, 3 de novo AMKL) had a moderate
increase, and 4 (all with de novo AMKL) had a marked increase in
Table 1 shows the clinical and laboratory features of the studgticulin fibers. No patients with secondary AMKL had reticulin
group as a whole, and those of the 3 groups of patients, at the tistaining studies. Aspirated BM samples showed a rough correspon-
of diagnosis. No features identified at the time of diagnosis, othéence between reticulin fibrosis and both the presence of spicules

Clinical and laboratory features

Table 1. Clinical and laboratory features of the study group at the time of diagnosis

DS-AMKL Secondary De novo AMKL

Feature Total (n = 41) (n=16) AMKL (n = 6) (n=29)
Median age* (mo) 23.9 25.8 113.3 21.6
Sex (M:F) 22:19 15 3:3 18:11
Fever 8 (19.5%) 0 0 8 (27.6%)
Lymphadenopathy 12 (29%) 1 (16.6%) 0 11 (38%)
Hepatomegaly 20 (49%) 4 (66%) 0 16 (55%)
Splenomegaly 16 (39%) 2 (33%) 0 14 (48.3)
Hemoglobin (g/dL) (median, range) 9 (4.0-13.8) 9.2 (4.6-11.4) 10.0 (4.0-13.8) 8.8 (5.9-12.8)
WBCs (X 10%L) (median, range) 11.3 (1.1-59.2) 14.7 (3.7-57.9) 2.7 (1.1-6.9) 12.1(3.3-59.2)
Circulating blast cells (%) (median, range) 15.0 (0-73) 5.5 (1-66) 11.5 (0-43) 16.0 (0-73)
Bone marrow blast cells (%) (median, range) 50.0 (3-100) 43.5 (16-72) 41.75 (30-55) 52.0 (3-100)
Platelets (X 10%L) (median, range) 40.0 (3-528) 23.5 (6-127) 184.0 (6-378) 40.0 (3-528)
Serum LDHT (U/L) (median, range) 1872 (222-9917) 2857 (510-9917) 606 (222-996) 2030 (459-9606)

DS-AMKL indicates Down syndrome—associated acute megakaryoblastic leukemia; WBCs, white blood cells; LDH, lactic dehydrogenase.
*P = .002.
TP =.02.
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and the overall cellularity of the sample. Absent or mild reticulifara-C) and daunorubicin. One patient with secondary AMKL
fibrosis was roughly correlated with normal or increased cellularitgceived allogeneic hematopoietic stem cell transplantation (HSCT)
(9 of 11 cases) and moderate or marked reticulin fibrosis witts primary therapy, without prior remission induction therapy for
decreased overall cellularity (6 of 10 cases). AMKL. Twenty-three patients (1 with DS-AMKL, 4 with second-
ary AMKL, and 18 with de novo AMKL) underwent HSCT.
Twenty-two of these transplants were allogeneic (9 matched
Thirty-nine patients had immunophenotyping studies; the Bflated, 9 matched unrelated, and 4 mismatched related or unrelated
samples of 2 patients (one with secondary AMKL and one with ¢#Pnors) and one (in a patient with de novo AMKL) was autologous.
novo AMKL) were insufficient. All 39 cases were negative for | N€ indications for HSCT varied over the study period and were
T-cell markers (CD3, CD5), B-cell markers (CD19, CD79a, cD1d€fined by individual protocol guidelines. AML-83 and AML-87
CD20), and the monocyte marker CD14. The CD33 antigen wdid not call for HSCT for patients with AMKL in first complete
expressed by leukemic blast cells in 91% of cases. Atypicgimission (CR), but some patients with an HLA-matched sibling
expression of lymphoid-associated antigens CD2 and CD7 wdgnor underwent allogeneic HSCT in first CR at the discretion of

detected in 23% and 50% of cases, respectively; there was tﬁgir primary physicians. Among these was one patient with DS. In

difference in expression between de novo and secondary casel!§fAML-91 protocol, patients with de novo AMKL who had an

AMKL. Glycophorin Awas detected on the leukemic cells of 18%4LA-matched related donor were considered for allogeneic HSCT
of cases, again with no difference between de novo and second&nfist CR. Those who had no matched related donor or who

cases. The leukemic cells of 33 patients expressed at least GrySed allogeneic HSCT were eligible for autologous HSCT
platelet-associated antigen (CD36, CD41a, CD41b, or CD 61); %mng CR. Patients with secondary AMKL who achieved CR were

the remaining 6 cases, the malignant cell lineage could not Bgnslideréec(ijfor aIIogeneichSCT _from ar_lrl]—|:A-matched relatedd or
conclusively determined by immunophenotyping. There was related donor. In AML-97, patients with de novo or secondary

difference among the 3 groups in the expression of the surfa’%MKL in first CR were considered for allogeneic HSCT from_
antigens tested. suitably HLA-matched related or unrelated donors. Allogeneic

For the 8 patients in whom immunophenotyping was not dorréSCT was also used as a salvage therapy for patients who did not

or was inconclusive, the diagnosis of AMKL was confirmed bac?levte CtF:] grsfor thosz:* Who_drelagsfed. I:n the .IatI:eSrCZT studies,
detection of cytoplasmic factor VIII expression (one patient ’alen Swi were not considered for aflogeneic ’

platelet peroxidase activity (5 patients), or both (one patient). Th®gitcome
remaining case showed the translocation t(1;22), which is character-

Immunophenotyping studies

istic of AMKL. 25 Thirty-nine patients were included in the survival analysis. Two
' patients who did not receive treatment at St Jude Children’s
Cytogenetic features Research Hospital (one with secondary AMKL and one with de

. . . . novo AMKL) were excluded. Induction chemotherapy failed to

Cytogenetic studies were performed for 39 patients; for the P . ) .
. . . Induce remission in 15 patients (1 with DS-AMKL, 2 with

remaining 2 (one with secondary AMKL and one with de novQ

AMKL), the quantity of BM sample was insufficient. Sevensecondary AMKL, and 12 with de novo AMKL); except for the

patients (18%), all of whom had de novo AMKL, had multiplepat'ent with D_S, all died of progressive dlseasg. Relapse; occu_rred
. . ; . n 6 of 14 patients after HSCT and 5 of 9 patients after intensive
complex karyotypic anomalies. None of the patients with Der

- ; h h . N f th i ith DS-AMKL h

AMKL or secondary AMKL had abnormalities of this type. FourC emotherapy. None of t © S patients wit . S ad
tients with DS-AMKL had ical ch | i relapses. After relapse, 6 patients were treated with chemotherapy,

patients wi ) ad numerical chromosomal anomalies 1y, donor T-cell infusions, and one with allogeneic HSCT (some

the Isg_l:gmu; ckl10ne n addltlzoln todcgnhstgutlongldar_lson?yﬁl; 3 ha atients received multiple forms of treatment); 3 received no
an adcltion& Chomosome .., an adan adaitional ChromosOIiiio | treatment. None of these patients survived beyond

8. Twelve of the 28 patients with de novo AMKL (43%) but none o
he patients with secondary AMKL had trisomy 21 in the leukemis= "o
the patients with secondary adtrisomy 2L inthe leukemic o o\ erq)) mortality rate was 69.2%. The mortality rate was

°'°T‘e- In aI.I, 10 patients V_Vith de novo AMKL ha}d trisomy 8 (41_6.6% for patients with DS-AMKL (1 of 6), 80% for patients with
patients), trisomy 19 (5 patients), or both (one patient). The Spec'ggcondary AMKL (4 of 5), and 78% for patients with de novo

AMKL-associated translocation, t(1;22), was noted in only ONRMKL (22 of 28). The single adverse event in the DS group was a
patient, an infant with de novo AMKL. Cytogenetic anomalieg,;| episode of sepsis during induction therapy

involving chromosome 3, which are common in adult AMKL, With a median follow-up of 9.5 months (range, 1.8-175
were noted in 5 patients with de novo AMKL. None of the patients,onihs), the estimate of 2-year survival for all 39 patients was 24%
with DS-AMKL or secondary AMKL had involvement of chromo- (95% Cl= 8%-40%). Patients with DS-AMKL had an excellent
some 3. Chromosome band 1123 aberrations were identified i”plrilagnosis, with an estimated 2-year survival of 83% (95%
patients (4 of 5 with secondary AMKL and 7 of 28 with de novQs| = 4394-1009). In contrast, estimated 2-year survival was only
AMKL). The original ALL clone was not detected in any of the 51404 (95% Cl= 0%-28%) for patients with de novo AMKL and
secondary AMKL cases studied,; in this group, the 11923 abnormalye, (95% Cl= 0%-46%) for patients with secondary AMKL
ity was the sole genetic abnormality in 4 of the 5 patients studie(:b = .08) (Figure 1). Similarly, the 2-year estimate of EFS was
and the remaining patient had monosomy 7. significantly higher among patients with DS-AMKL (83%; 95%
Cl = 43%-100%) than among patients with secondary AMKL
(20%; 95% ClI= 0%-46%) and de novo AMKL (14%; 95%
Thirty-two of the 39 patients who received therapy at St Jude we@ = 0%-28%) P = .038). Because CR after induction was an
treated on one of 4 institutional AML studies (5 on AML-83, 6 orimportant factor in outcome, even among those who underwent
AML-87, 12 on AML-91, and 9 on AML-97}823The remaining 6 allogeneic HSCT, we compared the rates of CR obtained in the 4
patients received chemotherapy containing high-dose cytarabpretocols for patients who had AMKL in the absence of DS (80% in

Treatment
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Figure 1. Estimated probability of overall survival for 39 patients with AMKL Figure 2. Effect of disease status at the time of transplantation in children with
diagnosed and treated at St Jude Children’s Research Hospital. The method of  de novo AMKL who do not have DS.  The 2-year survival estimate was 53% (95%

Kaplan and Meier was used to derive the curves; P values were derived by log-rank ~ Cl = 11%-95%) for patients who were in CR at the time of HSCT and 0% for patients
analysis. Estimated 2-year survival was 83% (95% Cl = 43%-100%) for patients with ~ Who had persistent disease at the time of HSCT (P = .028). HSCT indicates
DS-AMKL, 20% (95% CI = 0%-46%) for patients with secondary AMKL, and 14%  nematopoietic stem cell transplantation.

(95% CI = 0%-28%) for patients with de novo AMKL (P = .08). DS-AMKL indicates

Down syndrome-associated AMKL.

22%) than did the 206 patients with non-M7 de novo AML (42%;
95% Cl = 34%-50%;P < .001) (Figure 3).
AML-83, 67% in AML-87, 33% in AML-91, and 89% in AML-97;
P = .05). Interestingly, AML 91 had the lowest ara-C dose
intensity during the induction remission phase. Discussion

Analysis of prognostic factors In this large series of patients from a single institution, 2.9% of all

Analysis of prognostic factors included only patients with de novg2ses of childhood acute leukemia and 14.6% of all cases of AML
AMKL. Patients with DS-AMKL were excluded because of thejfvere identified as AMKL. This incidence is higher than that
known excellent prognosis and those with secondary AMKL weff@Viously reported>82¢ 1t is possible that AMKL has been
excluded because of their small number. One patient with de nodgderrepresented in recent clinical trials because of its complex
AMKL who was not treated at St Jude was also excluded. Amor’?&jnica' presentatiofi-3tand the difficulty of obtaining and interpret

patients with de novo AMKL, the median white blood cell (wBc)9 BM samples for diagnostic testifig:*° Thus, many cases of
count at the time of diagnosis was 1X11(P/L (range, 3.3- AMKL may have been classified as undifferentiated leukemia,

59.2x 10°/L). The outcomes of patients with WBC counts belowmyelodysplasm, myelofibrosis, or other diseases,

12.1x 109/L (n = 14) and above 12.% 10°/L (n = 14) did not With the available combination of morphologic, cytochemical,

differ significantly @ = .07). We also found no significant associa-cytogenetlc’ and immunophenotypic methods, AMKL can now be

) . . reliably diagnosed?We have found a combination of 2 findings to
tion between outcome and hemoglobin concentrati®B 0 versus : ; ] ) .
- be highly suggestive of AMKL: typical morphologic features of
> 8.0 g/dL, P =.08), platelet count £ 50X 10°/L versus . .
) leukemic cells isolated from the BM, such as surface blebs, cell
> 50X 1%L, P = .18), or the presence or absence of trisomy 2

. . . ) ) . Clumping, and binucleation, together with multifocal punctate
in the leukemic cloneR = .84) at the time of diagnosis. Survival ping g P

estimates were, however, significantly influenced by the success of
remission induction therapy. Patients who entered CR after initial 107
chemotherapy (= 16) had significantly higher estimates of 2-year '|
survival (25%; 95% CE 0%-51%) than did others (r 12; 0%; 08"
P < .001). Also, patients who underwent allogeneic HSCF(6)
rather than chemotherapy alone=nl1) had significantly higher
estimates of 2-year survival (30%; 95% €12%-58% versus 0%;
P =.007) and EFS (26%; 95% G} 0%-52% versus 0%;
P = .019). In addition, patients who were in CR at the time of
allogeneic HSCT (r= 10) had significantly higher estimates of
2-year survival (53%; 95% CF 11%-95%; P = .028) and EFS ~ **] '3 do novo AMKL (n=25)
(46%; 95%Cl= 8%-84%;P = .019) than did patients who had | = =~ 777 TTTToToommmToooTomomomomomoomoons
persistent disease at the time of HSCT(1%; both overall survival 0 ' ' T T ' J 1
and EFS= 0%) (Figure 2).

We compared the 5-year survival estimate of patients with de ) i ) ) )

. . . Figure 3. Comparison of estimated survival of patients with de novo AMKL
novo AMKL with that of patients with other FAB SubtypeS(FAB subtype M7) without DS with that of patients with other subtypes of de
(M0-M6) of de novo AML, treated on the 4 frontline protocolsnovo AML (FAB M0-M6). All patients were treated on 4 St Jude Children’s Research
cring the tudy period. The 25 patients with ce iovo AMKL (3=l Jontne . bt (A1, 5 L e o, st 1) e
patients who were not enrolled on a protocol were excluded) had,li 0321—22%) for de novo AMKL and 42% (95% C| :y34%-50%) for non-M7 de novo

significantly lower 5-year survival estimate (10%; 95%-€D%- AML (P < .001).

0.6

Probability

04 non-M7 de novo AML (n=206)

Time in Years
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cytoplasmic alpha naphthyl acetate esterase cytochemical stainpagients with other FAB subtypes of AML. At our institution,
that is incompletely inhibited by sodium fluoride. The percentagsatients with de novo AMKL have significantly lower 5-year
of blast cells in an aspirated BM specimen is not reliable as a singlervival estimates than do patients treated on similar protocols for
diagnostic indicator of acute leukemia, as shown by the initiather FAB subtypes of de novo AML. CCG investigators recently
finding of less than 30% leukemic cells in 20% of our cases. Fegported that the estimated rate of 4-year disease-free survival in
this reason, BM biopsy is indicated for patients with suspecteblis group of children was only 21%The Berlin-Frankfurt-
AMKL. The diagnosis should always be confirmed by immunopheMtinster (BFM) group recently reported that AMKL independently
notyping or immunohistochemistry. The availability of severabredicts poor prognosis in children with AMiL,
antiplatelet monoclonal antibodies and advanced flow cytometry Our findings and those of others suggest that standard therapies
techniques has contributed to improved diagnostic capability ised for AML are not always optimal for patients with
recent years. Detection of the t(1;22) in infants is also helpful iIAMKL. 6101L42Appropriate treatment for patients with DS, who
suggesting the presence of AMKL. The approximately 15%ave a good prognosis and a relatively low tolerance for high-dose
incidence of AMKL we found in 281 consecutively diagnosed¢hemotherapy, has been described previot&lior patients with
cases of AML reflects this improved diagnostic accuracy. secondary AMKL, the outcome of contemporary treatment appears
Treatment with topoisomerase Il inhibitors is a known cause @ be as poor as that for other types of secondary AfRatients
secondary AML33-38 |n this study, the clinical and biologic with de novo AMKL in the absence of DS have a more than 70%
characteristics of the patients with secondary AMKL, includingrobability of achieving remission with regimens containing dose-
age, sex, type of previous leukemia, intensity of exposure tetensive ara-C, but they have a very high rate of relapse if therapy
topoisomerase Il inhibitors, latency period, presence of cytogenedifier remission consists only of intensive chemotherapy. Thus,
abnormalities, and prognosis, were similar to those reported fgliogeneic HSCT should be considered for patients who enter
pediatric patients with other FAB subtypes of secondary AMt&*°  remission. In our study, patients who underwent allogeneic HSCT
Acute megakaryoblastic leukemia occurs about 400 times maigd significantly higher estimated survival and EFS rates than did
frequently in children with DS than in other childré#“°Several children who received chemotherapy alone. However, allogeneic
collaborative pediatric group studies have found that approxransplantation during active disease was not more advantageous
mately half of all pediatric cases of AMKL occur in patients withthan chemotherapy alone.
DS 81340In contrast, only 17% of our patients with de novo AMKL  |n conclusion, we have characterized the clinical and biologic
had DS. This disparity may reflect a low rate of referral of patienteatures and outcomes of a relatively large series of pediatric
with DS to our institution. Only 2.6% of the patients diagnosed gfatients with AMKL. De novo AMKL has a particularly poor
our institution during the study period as having AML had DSprognosis if treated with intensive chemotherapy alone. These
whereas the proportion at other institutions is comparable to thedings support the design of individualized therapeutic ap-
9.8% reported by the Children’s Cancer Group (CC&YAlterna  proaches adapted to specific subgroups of pediatric AML.
tively, because the diagnosis of non-DS AMKL is difficult in many
cases, patients in this category may be more likely to be referred to
a research institution; such referrals would reduce the relative
percentage of DS-AMKL cases. Acknowledgment
The prognosis of children who have de novo AMKL in the
absence of DS has been difficult to determine. Findings incred¥e thank Sharon H. Naron for editorial assistance in the prepara-
ingly suggest that these patients have a poorer prognosis tharntida of this manuscript.
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