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| ntroduction

Down Syndrome (DS) is the consequence of trisomfaushan chromosome
21 (Hsa2l) and is the most common genetic fornmieflectual disability, occurring
in approximately 1 in 700 live birth§Gardiner, 2010). Many risk factors are
suggested to cause DS. The only well establisis&dactor is advanced maternal age
and so age —specific rates have been documentdwkr @ictors include higher
socioeconomic status, which is due in part to nmaleage, advanced paternal age
(more than 49 years) and birth ordeecht and Hook, 1996).

Children with Down syndrome (DS) have an elevatskl of developing acute
leukemia 10-20 times higher than the general @djoul (Ross, 2005). Children
with DS have an increased risk of developing batite myeloid leukemia (AML),
as well as acute lymphoblastic leukemia (ALY hitlock et al., 2005). The relative
risks of ALL/AML and acute megakaryoblastic leukean{AMKL) in DS patients
have been estimated to be approximately 20 and@@QO0, respectivelyHasle et
a.l, 2000). It is important to note that DS is not a clasgenomic instability
syndrome as the overall risk of developing canogparticular solid tumors, is lower
in these peopléHasle, 2001).

DS-ALL patients differ in presenting caeteristics from ALL patients
without DS (non-DS-ALL). For instance, a lower fusmcy of T-cell ALL(Zéeller et
al., 2005) and CD10-negative ALL (pro-B-cell ALL) is found imDS-ALL
(Dordelmann et al., 1998). Moreover, there are differences in the distributof
genetic abnormalities, with lower frequencies ofaworable characteristics such as
MLL-AF4 and the Philadelphia-chromosome, as well laer frequencies of
favorable characteristics such as high hyperdigladd TEL-AML1 in DS-ALL
casegForestier et al., 2008).
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Both DS-AMKL and the transient myelopiedative disorder (TMD) that
often precedes it are consistently associated aatjuired mutations in the erythroid
transcription factor (GATAL) gen@Vechsler et al., 2002). These mutations arise in
utero and are responsible for the congenital tesmideukemia present in up to 10%
of DS newborngRainiset al., 2003).

One of the key agents used in the treatrof ALL is methotrexate. It is well
known that Down syndrome patients are more susseptdb methotrexate-induced
side-effects than non Down syndrome patiefitaub and Ge, 2005). Plausible
explanation for the observed methotrexate toxicityDS patients could be a gene

dosage effect for enzymes found on chromosom@ 2han et al., 2008).

The key drugs for the treatment of AML-DS are aadlyclines, cytarabine,
and etoposide; it was also confirmed by in vitnedgts that AMKL-DS blasts were
significantly more sensitive to these drugs tham-D&AMLcells (Zwaan et al.,
2002). AMKL-DS blasts are especially sensitive to cybaing, possibly to the effect
of the GATAL1 mutations and trisomy 21 on the levetscytarabine-metabolizing
enzymegGeet al., 2005).

With the advent of risk-adapted treatment protgcalsildren with acute
lymphoblastic leukemia have a very good progndsmwvever, among patients with
standard risk ALL (SR-ALL), those with DS (ALL-D3)ave been shown to have a
worse prognosis than children without DS (ALL-ND&@spite similar treatment
(Levitt et al., 1990 and Chessdlls et al., 2001). Recently, it is recommended that DS-
ALL should be treated without dose reduction ofrabtherapy, if possible. The dose
of MTX is the exception, and 3 g/m2 seemed to bewardose in DS-ALL patients
(Maloney et al., 2010).
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Before the 1990s, most patients with ANBL were treated outside of clinical
studies and received suboptimal therapies, reguilitirpoor outcome§L evitt et al.,
1990). Following the recognition of the favorable outcomden treated with
protocols of the collaborative study group for AMRavindranath et al., 1992),
there has been an increase in recruitment intoopobtstudies. It has become
apparent that resistant disease is rare but trettrelated deaths are frequent in most
series(Creutzig et al., 1996 and Lange et al., 1998), and several collaborative
groups adapted their AML protocols for DS-AML bydteing the dose of
chemotherapeutic ager{tSreutzig et al., 2005 and Zeller et al., 2005)

Transient myeloproliferative disorder (TMD), orrigent leukemia (TL),
is a form of self-limited leukemia that occurs abh@xclusively in neonates
with Down syndrome (DS). The first case was remblig Schunk and Lehman
in 1954 (Schunk and Lehman, 1954). Most neonates with TMD do not need
chemotherapy as the clinical and laboratory abnlitie® spontaneously
resolve within 3—6 months after birth. The treattrfen DS patients with TMD
is generally supportive. Children with TMD can die a result of hydrops
fetalis, organ infiltration, renal failure, hepaftailure, respiratory failure, DIC
(disseminated intravascular coagulation), and @®gjon to AML or ALL. Itis
generally estimated that TMD has a mortality retd@% to 20%.(Hayashi et
al., 1988 and Zipursky et al., 1996).



