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ABSTRACT

Patients and Methods: During the years 2001-2004, a total number of 28 patients with de novo AML were analyzed
by FISH to compare the prognostic impact of certain hematological, clinical parameters and cytogenetic abnormalities
on CR rates, disease free interval, and the two years OAS. The number of induction courses and the treatment outcome of
dose intensification in the post remission therapy was evaluated. Fifteen AML patients received one course of induction
chemotherapy, 8 patients received two courses, and five patients received three induction courses.

Results: The CR rate after the first induction course was 54% compared to 21% after the second and third induction
courses (p=0.01). Patients who did not achieve CR after the first course of induction had lesser chance to achieve it after
second or third courses. While stratification of patients according to hematological data as TLC, blood Hb, number of
platelets in peripheral blood and clinical parameters as performance status at presentation failed to predict prognosis,
FISH analysis could distinguish three groups of patients. A favorable group of cytogenetic abnormalities including five
patients with t (8,21), a second group of unfavorable cytogenetic abnonormalities including 11 patients with trisomy 8
(£8) anomaly, and a third intermediate cytogenetic risk group of 10 patients having no cytogenetic abnormalities. The
favorable cytogenetic group conferred significantly higher CR rate, longer disease free interval, longer overall survival,
and achieved CR only after one course of induction chemotherapy in comparison with the unfavorable cytogenetic
group (P<0.05). Dose intensification in the post remission therapy did not add any survival advantage to patients in this
study.
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INTRUDUCTION

Acute myeloid leukemia (AML) is a malignant bone The recent WHO classification of AML?® included
marrow disease in which primitive cells (myeloblasts) cytogenetic risk status to morphology, cytochemistry,
expand, accumulate and suppress normal hematopoietic and immunophenotyping classification proposed by the
activity. AML is a rare disease, with an incidence of French- American- British (FAB) group. Multiple gene
1.4 cases per 100,000 in the population below 65 years rearrangements and chromosome abnormalities are found
old, and 13.4 per 100,000 in the population aged above in up to two thirds of AML patients. Age and cytogenetic
65 years, and in patients with bone marrow failure abnormalities were among the important prognostic
manifesting with infections, bleeding and anemias.'* The factors in AML according to several studies’. Prognostic
pathogenesis of AML is uncertain ,but chromosomal and factors in AML patients are useful to elect the type and
genetic abnormalities as well as toxic exposures are the intensity of post remission treatment. Most progress in
main documented contributing factors®?. Chromosome improving the outcome of treatment for AML has come
translocations result in the translation of fusion proteins, from intensification of post-remission therapy.'?
which are common pathways for leukomogenesis*’. New
diagnostic tools as fluorescent in situ hybridisation (FISH), The present study aims at:
and polymerase chain reaction (PCR) have improved the
sensitivity of detection of chromosomal abnormalities, the 1. Assessing the pattern of some cytogenetic
ability to assess the response to treatment and detecting abnormalities in a number of AML Egyptian patients
minimal residual disease.® Advances in therapies and and their impact among other clinical factors on
the development of the new generation of gene based response to treatment and on prognosis.
therapeutics have changed the cure rates in AML from
less than 20% in 1960s to become actually between 40% 2. Evaluating the effect of dose intensification in the
to 70% for selected group.®’ post remission therapy.
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PATIENTS AND METHODS

Twenty eight patients made the subject of this study.
Their age ranged from 15-60 years old and subjected
to thorough clinical, radiological and ultrasound
examinations. Hemtological studies of Peripheral
blood and bone marrow aspirates were performed
aided by cytochemical tests and immunophenotyping
by FACS analysis using fluorescent monoclonal
antibodies from BD and Dakocytomation. Fluorescent
in Situ Hybridisation (FISH) for cytogenetic studies was
performed using probes from Vysis, for the commonest
anomalies, t(8:21), t(15:17), and inv 16. For numerical
abnormalities of chromosome 8 Cep 8 probe was used.
The details of FISH analysis is mentioned elsewhere*!!.
It was performed on interphase and metaphase nuclei
after short term culture of peripheral blood or bone
marrow aspirates. After initial confirmation of diagnosis,
the stabilization of the patients general condition was
attempted by necessary blood or component transfusions
to reach a blood hemoglobin level of 8gm/dl, and platelet
count of 3(10)"9/1. Fever was controlled by IV antibiotics,
for at least 48 hours before the initiation of treatment.
The induction therapies administered to patients are
summarized in table 1. Patients achieving complete
remission were randomly assigned to two consolidation
protocols a standard and an intensified one, as seen in
table 1, patients were also assessed for toxicity after each
cycle of chemotherapy. Daily complete blood counts
were done, blood and other body fluid cultures were done
in case of fever or neutropenia and specific antibiotic
therapy was immediately applied. Myelogramme was
performed following completion of consolidation and
maintenance therapy, and then every three months
during the first year and then every 6 months during
the second year. Patients were also assessed for toxicity

Table 1: Treatment Protocoles of The Studies AML cases.

Patients Induction Consolidation Maintenace
7-3 Protocole Arm A Arm B
AIlAML  Doxorubicin 30 Ara C 3 gm/m? Ara C
cases mg/m? d1-d3 TV 2 gm/m?
Except M3 infusion over every 12 hrs every
15 min 12 hrs
d1,3,5 d1,3,5
Ara ¢ 100 (4Cyclesat3 (3 Cycles
mg/m? IV at3
continuous wks interval ~ wksinterval)
infusion over 24
hrs d1-d7
3rd genration
antiserotonin
antiemetic
IV 30 min.
before start of
treatment
Intemittent
M3 cases ATRA 45 mg/ ATRA 45
m?/d in two mg/m?*
divided doses Every 3
for 45-90 days months

after each cycle of chemotherapy according to WHO
criteria'>!3, Standard statistical methods were applied for
data analysis. Fisher’s exact test was used to compare
percentages. Kaplan and Meyer method was used for the
estimation of over all survival (OAS), and disease free
interval (DFS). The log Rank test was used to compare
between survival curves.

RESULTS

This study included 28 patients presented to
NEMROCK during the period 2001-2004, diagnosed as
de novo AML according to morphological cytochemical
and immunophenotyping criteria of blood and bone
marrow. Their age ranged from 15-60 years with
equal number of males and females. Table 2 shows the
performance status of these patients at presentation. Fever
and anemia were the commonest presenting symptoms
followed by weight loss and bleeding tendencies. Nine
patients had lymphadenopathies, 8 patients suffered
from hepatomegaly and 7 patients had splenomegaly.
Leucocytic counts varied from severe leucopenia to high
leukemic counts. All the patients presented with grade 1
to grade four thrombocytopenia.

Table 2: Patients characteristics at presentation.

Study group 28 patients
Diagnosis De novo AML
3:Q 1:1

Age range 15-60 yrs.
Performance status

ECOG Scale 1 10 patients

ECOG Scale ILIIT 18 patients

Classification of the 28 patients according to FAB
criteria showed that M1 and M2 are the most common
classes, (Table 3). The results from cytogenetic study
by FISH analysis is demonstrated on table 4. The t
(8,21) alone was found in five patients, the numerical
abnormality trisomy 8 (+8) was found in 11 patients
as sole anomaly, inv 16 was found in one patient and t
(15,17) in one patient. Ten patients had no detectable
cytogenetic abnormalities by FISH analysis.

Table 3: Induction treatment results according To FAB class.

FAB Class DFS (Mo) CR after one  CR after 2-3
Induction Inductions

MO (1) 19 1 0

M1 (6) 14.7 4 1

M2 (9) 15 5 3

M3 (2) 2 0 1

M4 (3) 6 2 0

MS (6) 6.7 2 1

M6 (1) 6 1 0

Total 28 P=0.01 15(54%) 6(21%)
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Table 4: Cytogentic abnormalities in the different FAB
classes.

FAB Class Cytogenetic abn

MO (1) 14(8;21)
M1 (6) 2 1(8;21),4(+8)
M2 (9) 2 1(8;21),7(+8)
M3 (2) 1t(15;17)
M4 (3) 1 (Inv 16)
MS (6 0
M6 (1) 0

Total 28 18(64%)

The different clinical and hematological parameters
at presentation as performance status, blood hemoglobin,
leuco cytic or platelet counts did not show any impact on
response to treatment in terms of OAS or DFS, figures
1-4. The CR rate after the first induction course was
54% compared to 21% in patients receiving two or three
induction courses in all FAB classes p=0.01 (Table 2). The
relationship between the number of induction courses and
treatment outcome in terms of OAS is shown on figure 5.
A significant increase in OAS in patients achieving CR
after one induction course compared to patients receiving
two or more induction courses, P=0.01. The relationship
between the type of cytogenetic abnormality and the
response to the first induction chemotherapy course is
shown on table 5. A significant survival difference was
found between patients with t(8;21) compared to those
with trisomy 8 (+8) (Figure 6). The OAS at two years in
patients achieving CR after one induction course was
47% whereas for the whole group was 39%. Patients
receiving the intensified consolidation regimen A did
not show a significant difference in DFS or OAS from
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Fig. 1: Overall survival stratified according to performance status.
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Fig. 2: Overall survival stratified according to hemoglobin level at
presentation.
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Fig. 3: Overall survival stratified according to platelet count at
presentation.
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Fig. 4: Overall survival stratified according t total leucocytic count at
presentation.
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Fig. 5: Overall survival stratified according to number of inductions
received.
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Fig. 6: Overall survival stratified according to cytogenetic risk groups.
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patients of arm B receiving the standard consolidation
regimen. (Figure 7)
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Fig. 7: Overall survival stratified according to consolidation regimen
received.

Table 5: Relationship between cytogenetic abnormality and
response to induction therapy.

Abnormality CR after 1 OAS (MO0.)
Induction

t(8;21) (5) 5(100%)* 22
No abnormality (10) 6(60% 14.5
(+8) (11) 4(36%)* 8.3
Inv. 16 (1) 0 7
t(15;17) (1) 0 7
*p=0.05

DISCUSSION

The pathogenesis of AML has been better understood
by the discovery of certain contributing factors, mainly
chromosomal abnormalities and genetic mutations,
Chromosomal translocations result in translation
of fusion proteins triggering signal transduction
dysregulations’. The identification of these cytogenetic
aberrations contributed to better tailoring of the treatment
policy of the patients and helped the prediction of
treatment outcome.'

The present study of the 28 Egyptian patients with
AML revealed that 18 of them (64%) were found to
harbour either structural or numerical chromosomal
abnormalities. The majority of these patients belonged to
the FAB classes M1 and M2. Trisomy of chromosome 8
(+8) was found in 39% of them, followed by t(8;21) in
about 18% (five patients) whereas 36% (10 patients) did
not show any chromosomal abnormality. This pattern is
different from that reported on a larger group of patients
in the SWOG — ECOG study regarding mainly the
frequency of the most aggressive abnormality trisomy 8
(+8) which was found to only represent 9% of the cases,
a finding that may explain the modest treatment outcome
in patients of the present study. The British MRC- AML
10 trial reported an OAS at five years of 44% with
a significant difference between the cytogenetic risk
groups”®. In the present study the median OAS was"
months with an OAS rate at two years of 30% for the

whole studied group. However, patients with +8 had a
survival rate at two years of only 20%, significantly lower
than that of patients with t(8,21), being 50% ( p=0.03).
This finding adds proof to the bad prognostic impact
of +8 abnormality, and confirming the SWOG-ECOG
study and the British MRC AML 10 trial correlating the
cytogenetic risk status and OAS8'". The CR rate in our
study was 60% compared to 85% reported by the MRC
AML 10 trial whereas the treatment related mortality was
8% versus 11% in our group.

Complete remission was achieved after one induction
course in patients'’, five patients needed two induction
courses. Seven of the remaining eight patients could not
get remission even after three induction courses which
may be related to the prevalence of the bad cytogenetic
risk status +8 or possibly to drug resistance'é. When the
CR rate is analysed in light of cytogenetic data, we found
that one induction course achieved CR in 100% of patients
with t (8;21), compared to CR rate of 60% in patients
with no cytogenetic abnormality and 38% in patients
with +8, (p=0.05), a finding consistent with other findings
categorizing trisomy 8 abnormality as a bad cytogenetic
risk , t(8;21) as a good one and absence of chromosomal
abnormality as an intermediate cytogenetic risk status'S.
The attempt of improving the treatment outcome of
the bad cytogenetic risk patients by immediate post
remission intensification chemotherapy did not add to the
OAS or to the DFS. On the contrary it has led to higher
grades of hematological toxicities, which proves again
the value of bone marrow transplantation from a related
matched donor as an elective post remission therapeutic
approach'”'®. On the other hand the identification of the
molecular defects triggering aberrant signaling pathways
in AML stimulated the development of new generation of
targeted therapies that are actually under intensive clinical
trials and may contribute to an important modification of
the natural history of AML."
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