Polymorphisms of CYP1A1*4 and GST as
Susceptibility and Prognostic Genes for Acute
Myeloid Leukemia
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ABSTRACT

Introduction: Associations between polymorphisms for genes encoding enzymes involved in biotransformation
of xenobiotics and susceptibility to several cancers have been shown in several studies. The aim of the study
is to investigate the influence of cytochromes P450 (CYP1A1*4) and Glutathione S-transferases (GSTs) (T1
and M1) gene polymorphisms in susceptibility to acute myeloid leukemia (AML) as well as their prognostic
role for the treatment outcome in AML patients. Material and Methods: This study included 65 individuals
classified as healthy controls and newly diagnosed AML patients. BMA and immunophenotyping assay by
flowcytometry were done at D1 and D14 following treatment induction to assess the complete remission or
non response to treatment in AML patients. The CYP1A1*4 and of GSTT1and GSTM1 genotypes were examined
using polymerase chain reaction (PCR)-based methods. Results: A higher prevalence of the CYP1A1*4 (CA and
AA) genotype was found in AML patients than in controls (37% vs 23.3%, OR =3.25, 95% Cl. 1.01-10.46, p=0.05).
GSTT1 null genotype were also more frequent in AML patients than in controls (58% vs 26.7%, OR = 3.79,
95% Cl 1.11-12.87, p=0.03). The combination of GSTT1 null genotype and CYP1A1 *4 (AA) genotype further
increased the risk of AML (OR =12.66, 95% Cl 1.19-128.6, p=0.03. Conclusion: GSTT1 null genotype appears to
modulate individual’s susceptibility of AML patients to treatment response, especially when combined with
CYP1A1*4 (AA) genotype suggesting gene-gene interactions.
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INTRODUCTION

Acute myeloid leukemia (AML) is the most common
acute leukemia in adults.' On the whole, acute leuke-
mia is more common in males of all age groups a fact
that remains unexplained.? Although the clinical and
biological aspects of leukemia are well documented,
little is known about the factors that condition an
individual’s susceptibility to de novo leukemia. Nor-
mal polymorphic variations in several genes, together
with dietary effects, environmental exposure to car-
cinogens, and individual immune system characteris-
tics are likely to be factors that predispose individu-
als to develop acute leukemia.?

DNA damage in the hematopoietic precursor cell is
the essential prerequisite for the development of
acute myeloid leukemia (AML). Such damage may re-
sult from the interaction of reactive species gener-
ated by environmental or endogenous metabolites.*
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The carcinogenic effect of xenobiotics is influenced
by a series of genes codifying enzymes involved in
oxidation/activation (phase 1) and conjugation/de-
toxification (phase Il) of these compounds. Polymor-
phisms of these genes, resulting in functional allelic
variants of the corresponding enzymes, have been
shown to influence the risk of developing solid tumors
and hematologic malignancies and can also modify in-
dividual response to cytotoxic treatment.?

CYP1A1 belongs to the cytochrome P450 family and
is a phase | enzyme involved in the bioactivation
of several chemical carcinogens, including polycy-
clic aromatic hydrocarbons (PAH).¢ Oxidation of PAH
produces an epoxide, a very reactive electrophilic
group which can interact with DNA resulting in the
formation of DNA adducts. Usually these epoxides are
rapidly hydrolyzed into hydroxyl groups, which are
then coupled to glucuronic acid, glutathione or other
groups, producing water-soluble compounds that can
then be excreted (phase I1).4” Polymorphisms in the
CYP1A1 gene have been described. The T6235C mu-
tation is located 1194 bp downstream of exon 7 and
when present alone corresponds to the CYP1A*2A al-
lele.® The A4889G mutation results in replacement of
Ile by Val at residue 462 in exon 7, corresponding to
the heme-binding region of CYP1A1. This mutation is
in linkage disequilibrium with the T6235C mutation
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(CYP1A1*2B allele).’ The C4887A mutation results in
the replacement of Thr by Asn in codon 461, near the
site of the A4889G mutation (CYP1A1*4 allele).°

Phase Il enzymes catalyze the conjugation of glutath-
ione or glucuronide with reactive electrophiles and
thus detoxify procarcinogens and carcinogens." Glu-
tathione S-transferases (GSTs) belong to the group
of phase Il enzymes. These are widely expressed in
mammalian tissues and have broad substrate specifi-
city. GSTs are polymorphic genes and involved in the
metabolism of a wide range of xenobiotics, includ-
ing environmental carcinogens, chemotherapeutic
agents and reactive species. The frequencies of GSTs
polymorphic alleles especially GSTT1 and GSTM1 have
been reported in various cancers.

Homozygous deletions of GSTM1and GSTT1 are present
in a large proportion of individuals as a genetic poly-
morphism. This causes absence of the specific enzy-
matic activity. There is increased risk for some solid
tumors when there is a combination of the GST1 ho-
mozygous deletions with polymorphisms of phase | re-
action enzymes together with prolonged exposure to
external carcinogens, such as tobacco."

Immunophenotyping improves both accuracy and re-
producibility of acute leukemia classification and is
considered particularly useful for identifying poorly
differentiated subtypes of acute leukemia, acute my-
eloid leukemia (AML) with lymphoid marker expres-
sion and acute lymphatic leukemia (ALL) with myeloid
marker expression.' Murat et al, 2001 suggested that
some patients with AML had both myeloid and lym-
phoid antigens. CD7, a pan T cell antigen, is one of
the known lymphoid antigens expressed on AML cells. ™
CD7 has been detected on the leukemic cells in a mi-
nority of AML cases. CD7-positive AML originates from
early hematopoietic precursors and indicates biologic
aggression in a significant proportion of patient.'¢'”
Expression of CD7 in association with “immature an-
tigens” has prompted studies to evaluate its effect
on clinical course and treatment response. The effect
on prognosis is controversial, with reports of adverse
prognosis. CD 7+ AML patients have a significantly low-
er response rate and poorer prognosis than CD 7- AML
patients.'®

Although several parameters are useful for risk strati-
fication of patients with AML, there are no firm cri-
teria for predicting response to induction treatment
of individual patients.” Advances in chemotherapy
and supportive care have significantly improved the
prognosis of patients with AML, but a fair number of
them fail to respond to induction therapy and many
patients who achieve complete remission (CR) relapse
within two years. Poor outcome of adult AML has been
associated with advanced age, increased CD34 cell
surface marker expression, increased LDH level and
specific cytogenetic abnormalities.?°

An earlier bone marrow (BM) evaluation has been
shown to predict those patients that will or will
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not achieve CR.? BM aspiration on the day14th af-
ter chemotherapy induction may help to distinguish
between patients likely to achieve CR or to fail to
benefit from standard chemotherapy.? Therefore, the
aim of the present study is to evaluate the association
between CYP1A1 and GST genotypes and the risk of
predisposition to acute myeloid leukemia, also to ex-
plore the possible interactions between CYP1A1 and
GST genotypes with other prognostic markers on the
response of patients to treatment.

MATERIALS AND METHODS

This study included 50 newly diagnosed patients with
do novo acute myeloid leukemia selected from the
Hematology Oncology Unit of Medicine Department
of Tanta University Hospital. 15 healthy individuals
with matched age and sex were included in the study
as a control group. The diagnosis of AML was based
on clinical picture, morphological and cytochemical
studies as well as immunophenotypic analysis, includ-
ing CD7.% Patients were treated with combination of
Ara-C 1gm / m2/12h (7days) or mitoxanthrone 12mg
/m2(day 3 ,4,5). Bone marrow was done on the 14th
day after treatment induction. Patients were judged
to have achieved complete remission (CR) when bone
marrow aspirate showed trilineage regeneration with
blast <5 % by morphologic and cytochemical analysis
in the presence of a normal blood count that persisted
for at least 1 month. All other patients were consid-
ered to be non-responsive.

The studied individuals were classified as follows;

Group I: 15 healthy individuals served as a control
group. Their age ranged from 22 to 75 years with a
mean of 47years, they were 6 females and 9 males.
These individuals had no medical history of any type
of cancer and were not related to the patients.

Group lI: 50 newly diagnosed AML patients. They were
16 females and 34 males. Their age ranged from 21-76
years with mean age of 49 years.

All the studied groups were subjected to the follow-

ng;

1. Proper history taking and through clinical
examination

2. Routine laboratory investigations including,
complete blood count (CBC), erythrocyte
sedimentation rate (ESR) and serum level of
lactic dehydrogenase enzyme (LDH).

3. Bone marrow aspiration and flowcytometry assay
were performed to establish diagnosis of AML and
to assess the presence of CD7 marker (using FACs
caliber flow cytometry, BD, Bectom Dickinson).

4. Genetic determination of the CYP1A1*4 and GST
polymorphism using PCR based method

Samples and DNA extraction

Venous blood samples were collected from control
subjects, or from patients at diagnosis into vacuum



tubes containing EDTA.K3. The DNA was extracted di-
rectly from 500 pL aliquots of whole blood using large
volume MagNA Pure LC DNA Isolation kits (Roche, Man-
nheim, Germany).

Determination of CYP1A1 *4 (C 4887A) polymor-
phism

CYP1A1 C4887A gene was determined using primers
(5-CTGTCTCCCTCTGGTTACAGGAAGC-3 and 5-TTCCA-
CCCGTTGCAGCAGGATAGCC-3).

PCR reactions were performed in 25 pl containing 50
ng of genomic DNA, 12.5 pmol each primer, 200 pM of
each dNTPs, 2.5 mM MgClI2 and 0.5 units Hotstart Taq
DNA Polymerase. After denaturation for 10 minutes
at 95°C, each PCR was performed for 35 cycles of 1
minute at 95°C, 1 minute at 59°C and 1.5 minutes at
72°C. The final elongation step was 10 minutes. and
Bsa | was used to digest the 204-bp product: CYP1A1
C4887A CC (wildtype) produced two bands, a 138-bp
and 66-bp, CYP1A1 C4887A AA (homozygote mutation)
produced one band of 204-bp, while CYP1A1 C4887A
CA (heterozygote) samples exhibited a digestion pat-
tern of all three bands (204-bp, 138-bp and 66-bp)
when digested with Bsa I. PCR products were directly
analyzed on a 2.5% agarose gel.

Determination of GSTT1 and GSTM1 polymorphism

The polymorphic deletion of the GSTT1 and GSTM1
genes were genotyped using the multiplex PCR ap-
proach. The primers used for GSTT1 and GSTM1 am-
plification were F5’-TTC CTT ACT GGT CCT CAC ATC
TC-3’, R5’-TCA CCG GAT CAT GGC CAG CA-3’ and F5’-
GAA CTC CCT GAA AAG CTA AAG C-3’; R5’-GTT GGG
CTC AAATAT ACG GTG G-3’, respectively. The B-globin
gene primer pairs were F5’-CAA CTT CAT CCACGT TCA
CC-3’, R5’- GAA GAG CCA AGG ACA GGT AC-3’. In the
thermocycling procedure, initial denaturation at 94 °C
for 4 minutes was followed by 35 cycles of 1 minute at
94 °C, 45 seconds at 55 °C, 1 minute at 72 °C and fi-
nal extension was 10 minutes at 72 °C. Genotyping of
the genes (null genotypes) is revealed by the absence
of the 480 bp for GSTT1 and 219 bp for GSTM1 PCR
products respectively, using the B-globin amplification
(110 bp) as an internal positive control. PCR products
for the genotyping of polymorphisms were visualized
by 2% agarose gel electrophoresis with ethidium bro-
mide. The absence of B-globin amplification indicated
a failure of PCR reaction.?

Statistical analysis

Differences between the two groups for categori-
cal variables were analyzed by Chi Square (c2) test.
The association between AML and CYP1A1, GST1 gene
polymorphisms was evaluated by odds ratios and their
confidence intervals. P-values less than 0.05 were
considered significant. A low-risk genotype (presence
of GST1 (M and T) and CYP1A1 genotype C/C) was used
as the baseline (referent) for calculating OR.

RESULTS

This study was done on 50 de novo AML before treat-
ment induction. There was a male predominance in
AML patient groups, 68% vs 32% .CD7 was positive in
36% and negative in 64% of the studied AML patients.
The laboratory parameters of AML patients at the time
of diagnosis were also shown (Table I).

There was a significant increase in percentages of
CYP1A1*4 genotypes CA and AA vs CC among AML
patients compared to control group. The carriers of
CYP1A1*4, CA and AA genotypes had an increased risk
of developing AML (OR = 3.25, 95% Cl: 1.01 -10.46,
p=0.05) on comparing AML patients with controls and
using normal CYP1A1*4 CC as referent. Also, there was
a significant increase in percentages of CYP1A1*4, A
allele in AML patients as compared to control group
and using normal C allele as referent (OR = 2.87, 95%
Cl: 1.23 - 6.68, p=0.01); Table II, Figure 1.

As regards GST, using normal genotype (present gene)
as referent, carriers of the null genotype had an in-
creased risk of developing AML. The homozygote null
GSTT1 genotype was significantly higher in AML pa-
tients than that in controls (OR 3.79, 95% Cl: 1.11 -
12.87, p=0.03). On the other hand the GSTM1 showed
no statistical significant difference in AML patients
compared to the control (OR = 1.85, 95% Cl1 0.57- 5.92,
p=0.3). So, the most significant factor associated with
increased risk of AML was the GSTT1 null genotype
(Table Il, Figure 2).

When the ORs were calculated for the combined
CYP1A1*4 and GST genotypes, a combination of
CYP1A1*4 (CC) and GST (present) gave a baseline as
shown in Table 3. The OR for GSTT1 null genotype was
3.79 (95% Cl: 1.11 - 12.87). The OR for CYP1A1*4(AA)
was 4.51(95%Cl: 1.08 -18.52). However, the presence
of these genotypes in combination enhanced the risk
of AML with OR=12.66 (95%Cl: 1.19-128.6) (Table IIl).
Therefore, the combination of the two high-risk geno-
type CYP1A1*4 AA and GSTT1 null genotype showed
increased cancer risk when compared with no-risk
genotypes. In contrary, there was no significant differ-
ence with the combination of the CYP1A1*4(AA) with
the GSTM1 null genotype OR=1.8(95%Cl: 0.2-15.74);
Table Ill.

Table IV shows that, there is a significant difference
in the response to treatment between AML patients
related to their clinical and laboratory differences.
The non response to treatment (NR) was assessed by
bone marrow at the 14th day after treatment induc-
tion. Patients older than 60 years, having higher blast
percentage, with higher LDH level and those express-
ing CD7 positivity showed a significant non response to
treatment (p= 0.01, 0.02, 0.05 and 0.001 respective-
ly). Also, the genetic study of CYP1A1*4 and GST gene
polymorphisms as regard its effect on the response to
treatment showed a significant non response to treat-
ment in those patient carrying the CYP1A1*4 (A) allele
(OR, 4.15, 95%Cl: 1.11-15.30,P=0.03) and those carry-
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ing the GSTT1 null genotype (OR,4.09, 95%Cl: 1.25-13-
.36,P=0.02) compared to the CYP1A1*4(C)allele and
GSTT present allele. On the other hand those having
the GSTM1null genotype showed no significant differ-
ence compared the present genotype.

There was a positive correlation between the GSTT1
null genotype with other prognostic markers in AML
patients (presence of CD7, the increased blast count
in the bone marrow , the level of serum LDH as well
as the non response to treatment), however there was
no correlation between this genotype and increased
age in the AML patients (Table V).

Positive correlation was also found between the
CYP1A1*4(A) allele and the other prognostic markers
in AML patients (presence of CD7, the increased blast
count in the bone marrow as well as the non response
to treatment), however there was no correlation be-
tween this (A)allele and the serum level of LDH in
the AML patients (Table VI).

Table I. Clinical and laboratory parameters of AML pa-
tients

Age 49+6.2
Sex: Male (n%) 34(68%)
Female 16(32%)
Hb (g/dl) 9.643.2
'WBCs(x10°) 35.6+6.1
Platelet (x107%) 7043
Peripheral blood blast 2547 .6
Bone marrow blast 50+8.9
LDH 760+124
ICD7 positive  {n %) 18(36%)
Negative 32(64%)

Table Il. Genotyping of the GSTT and CYP1A1 in the
studied AML patients and the control group
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Figure 1. CYP1A1*4 gene polymorphism in AML
patients and control group

M: moecular marker (50 bp ladder)

Lane 1, 2, 8: represent the CC genotype

Lane 3, 5: represent heterozygous mutation (AC)
genotype

Lane 4, 6, 7: represent homozygous mutation (AA)
genotype

GSTM

GSTM1
B actin

Figure 2. GSTT1 and GSTM1 gene polymorphism in the
AML patients and control group

M: the molecular marker

Lane 1, 5, 7: represent the GSTT1 null genotype
Lane 2, 6: represent the GSTM1 null genotype

Lane 3: represent the GSTT1 and GSTM1null
genotype

Lane 4: represent the GSTT1and GSTM1present
genotype

Table lll. Relative risk of AML for combined CYP1A1
and GSTT1 genotype

CYPIAT*4 genotype _
i AR B L) CCandGSTTT  +  [67)  M1(2) e
C 467) | 1500 | 231 | 058895 | 0.4 (CAwlC) S g i
M ) | 2 | 45t | 1osd85| 004 (wlC) . L17(1.13-11.55) 08

Bl CAndGSTTT  + (B33 (M)
ACHAA TB3) | AT | 325 | 1011046 | 0.05° (ChekwsCC) N f(33) e 1.14(0.15-8.48) b
C (allel We6T) | A1de) 1| referent MAandGSTT +  2(133) i)

: 12.66(1.19-128.6)

A (allel) 10033) | 569 | 287 | 123668 | 001 (w0) Mull f1(6.7) 19(38) o0
ST senotpe CCandGSTWT  +  [(d67)  f0Q20) eferent
present i) | N4 Referent Null f(6.7) 3(6) 210.8347.2600 05
null 467) | BB | 3P | 111287 | 0.0 (nulvs) CAndGSTMI  +  R(133)  5(10) 1.8(0.24-14.04)
ST geo Nl 2133)  p(18) o
present 1066.7) | 2602 Referent MandGSTMI  +  11(6.7) 1) 300574
bl 533) | 448 | 185 | 057592 | 032 (nullws) Null 2(13.3)  f12(4) A P

*Significance < 0.05
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Table IV. The response to treatment in the studied
AML patient groups

pee <55\ 18036) | 1326) | 500 | 40 441697 | 001"
> 55 | 30064) | 1122) | 21047)

[DH <400 | 24(48) | 14C8) | 1020) | 5 454 01.9.91) | 0.05°
> 400 | 26(52) | 8(16) | 18(36)

WCs <30 | 1806) | 1D | T0H | | osenen | o
> 30| 3(64) | 202) | 102)

Blast® <30 | 2(4T) | 1500) | ) | 4o 54330) | 00
> 50 | 2968 | 1122) | 18()

(07 positive | 3264) | 21042) | D) | g cpy 3734 40y | 001"
negative | 18036) | 3(6) | 1500)

e

c 13(26) | 9(18) | 4(8) | 4.15(1.1115.30) | 0.05°

CAHAA 37074) | 13(26) | 24048)

GSTT Ny | 1704) | 49)

A w68 | 1) | 1806 | A1) | 0o

ull

GSTHY %) | 1500 | 112)

i ) | 1) | 15o8) | 16105486 | 04

null

*Significance < 0.05

Table V. The correlation between the GSTT1null gen-
otype and prognostic markers in AML patient groups

*Significance < 0.05

Table VI. The correlation between the CYP1A1*4 (A)
allele and prognostic markers in AML patient groups

on response 0.752 0.036*
CD7 0.436 0.049*

lastin B.M 0.412 0.046*
EDH 0.325 0.12
hge > 53 0.542 0.036*

*Significance < 0.05

DISCUSSION

DNA damage in the hematopoietic precursor cell is the
essential prerequisite for the development of acute
myeloid leukemia (AML). Such damage may result
from the interaction of reactive species generated by
environmental or endogenous metabolites. Humans
vary in their ability to metabolize such reactive inter-
mediates, which may explain differences in leukemia
risk as a result of the interplay of genetic susceptibil-
ity and exogenous exposure.?

Although acute myeloid leukemia (AML) is one of the
most common malignancies worldwide, the relation
between environmental and genetic factors and AML
has not been shown clearly. Therefore, the present
study was planned to elucidate the influence of ge-
netic polymorphisms of both CYP1A1 and GST genes
in the predisposition to acute myeloid leukemia as
well as study the influence of these polymorphism
in the response to treatment in patients with AML.
Acute myeloid leukemia (AML) occurs predominately
in adults, and it afflicts the elderly more frequently
than the young.?

This study was done on 50 patients with acute my-
eloid leukemia, they were 20 patients younger than
55 years (group Il) and 30 patients older than 55 years
(group lll). Fifteen apparently healthy individuals
were included as a control group (group I).

As regards to the clinical presentation, pallor was
significantly manifested in older age group than the
younger age AML group (group Ill and group Il respec-
tively). There was a male predominance in both groups.
These results were in accordance with that reported
by Pascual et al, they stated that acute leukemia (AL)
is more common in males of all age groups.? Because
there is no current environmental hypothesis to ex-
plain the higher incidence of acute leukemia in males,
it could be hypothesized that females are genetically
better protected than males against environmental
and toxic agents that cause AL. In this regard, a study
carried out among Malaysians by Jackson et al, sug-
gested the presence of a gene located near the ABO
locus on chromosome 9, which could protect women
with a group O blood type against AL.?° Additionally,
several results suggest a possible role of sex steroids
in the control of the proliferation of leukemic cells.
For example, it has been reported that the antiprolif-
erative effect of 17-8 estradiol on the human mono-
blastic cell line U937 is more powerful than that of
testosterone.®

There is a metabolic balance between CYP1A1 (Phase
I) and GST (Phase Il) enzymes. Pro-carcinogens that
enter the cell are transformed into active carcinogens
by the CYP1A1 enzyme. Formed active carcinogens
are detoxified by GST enzymes involved in the detoxi-
fication processes by conjugating with glutathione,
glucuronide or sulphate.3' As the equilibrium between
these two enzymes is critical in the host’s response to
xenobiotics, results suggested a possible accumulation
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of reactive intermediates in individuals with higher
CYP1A1 activity and deletion of GST, increasing the
risk of DNA damage. Increasing DNA adducts cause dif-
ferent kinds of mutations in tumor suppressor genes
and oncogenes and thus cancer cell development may
be triggered. Therefore, people with an altered abil-
ity to activate pro-carcinogens and detoxify carcino-
gens may have an increased risk of developing cancer
and contributing to leukemogenesis.?

In the present study the percentages of both CYP1A1*4
CA, AA genotypes and A allele was significantly higher
in AML patients compared to the control group (group
[). The carriers of CYP1A1*4, CA and AA genotypes
had an increased risk of developing AML. This results
came in accordance with the results of Maria et al,
who reported increased percentage of CYP1A1*4 in
AML patients.3? Also, Gallegos et al, reported that the
increased frequency of CYP1A1 genotype among AML
patients is a risk factor for developing AML.* Further-
more, Francesco et al, reported that a higher preva-
lence of CYP1A1*4 (A) allele was found in AML patients
and was associated with a 2.2-fold increased risk of
acute myeloid leukemia.?¢

Glutathione S-transferases (GSTs) are a family of cy-
tosolic enzymes contributing to the detoxification of
activated carcinogens.'3 Substrates for the GST en-
zymes are environmental pollutants, such as benzo(a)
pyrene and other polyaromatic hydrocarbons, but also
anticancer drugs, including alkylating agents, anthra-
cyclines, and cyclophosphamide metabolites.?

As regards to GST, the present study showed that, the
homozygote null GSTT1 genotype was significantly
higher in AML patients than that in control group.
Carriers of GSTT1 null genotype had an increased
risk of developing AML. On the other hand the GSTM1
showed no statistical significant difference in AML pa-
tients compared to the control group. This came in
agreement with that reported by Setiawan et al, who
reported that GSTT1 present genotype may be a pro-
tective factor for AML and null genotype people were
more at risk to be afflicted with AML.3*

The results of the present study also showed that the
combination of the two high-risk genotype CYPIA1 AA
and GSTT1 null genotype showed increased AML risk
when compared with no-risk genotypes(CYP1A1*4 CC
genotype and GSTT1 present genotype). These results
come in agreement with that reported by Francesco
et al, whose study reported that the GSTT1 null geno-
type and the cytochrome P450 CYP1A1*4 allele were
significantly higher in patients with AML than in con-
trols.? The GSTT1 deletion conferred a 1.7-fold in-
crease in the risk of AML and the CYP1A1*4 allele a
2.2-fold increase. The risk was even greater when null
genotype of GSTT1 was combined with CYP1A1*4.

Although several parameters are useful for risk strati-
fication of patients with acute myeloid leukaemia
(AML), there are no firm criteria for predicting re-
sponse to induction treatment of individual patients.
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The clearance of blasts from peripheral blood (PBC)
correlated closely with response, as assessed by bone
marrow on day 14, and by morphologic analysis at hae-
matopoietic recovery. Therefore, a major treatment
outcome can be predicted very early in AML patients,
thus providing an opportunity for tailoring treatment
modalities from the outset."

In the present study, there was a significant differ-
ence in the response to treatment between younger
age AML patients and older age AML patients. A rapid
reduction of blasts was seen in all patients who even-
tually achieved complete remission (CR); by contrast,
a slower reduction was seen in non response patients.
The (CR) was better in younger than older age pa-
tients. These results came in accordance with Smith
et al, who reported that, AML in older patients is fre-
quently characterized by resistance to treatment due
to host and leukemia related factors: the presence of
co-morbid disease, such as diabetes , vascular insuffi-
ciency and renal impairment frequently compromises
the hosts tolerance to aggressive chemotherapy, while
the metabolism of chemotherabiotic drugs may be de-
layed due to an age-related decline in excretory func-
tion, thus resulting in exposure to higher drug level
and grater toxicity.3*Also, Chen et al, and Pinto et al,
reported that the outcome of elderly AML is generally
poor as older patients may be less intensively treated
compared with younger patients.’®% In agreement
with these results, Grimwade et al, stated that AML
in older patients is biologically different from that
occurring in younger patients.?” For example, older
patients with AML tend to have more unfavorable cy-
togenetics and a higher rate of multidrug resistance
gene expression, which might contribute significantly
to their poor clinical outcome.

The prognostic significance of selected markers of
leukemic cells is well known. CD7 and CD56 expres-
sion at diagnosis has been associated with low remis-
sion rates and biological aggressiveness in a significant
proportion of acute leukemias. The expression of CD7
in patients with acute myeloid leukemia is associated
with poorer prognosis. '3 The comparatively accurate
pretherapeutic identification of high-risk AML patients
may prove useful for the development of individual-
ized therapy protocols in stratified clinical patients
groups.*

To date there is no parameter predicting early out-
come of treatment in AML patients before the evalu-
ation of response to induction chemotherapy. Many
attempts to find an index characterizing a subgroup of
AML patients at high risk of remission induction failure
have been reported. The rapidity of disappearance of
blasts from the bone marrow after the start of induc-
tion treatment has been studied; in fact, some studies
have evaluated the response to induction therapy by
assessing the degree of residual leukemic infiltration
in the bone marrow following 6 or 14 days of chemo-
therapy.?°

In the present study, AML patients expressing positive



CD7 had lower complete remission (CR) manifested by
the still present high blast percentage > 5% in BM at
the 14th day treatment induction. These results came
in accordance with Murat et al, who stated that, the
complete remission rate, the overall survival and dis-
ease free survival rate of CD7 positive AML cases was
significantly lower than those of CD7 negative." Also,
Kebede et al, reported that day 14 BM is highly sensi-
tive in predicting CR.% Hong Chang et al, predicted
the poor disease free survival and post-remission
survival in patients with acute myeloid leukemia ex-
pressing CD7 positivity.

In agreement with these results, Giacomo et al, re-
ported that the clearance of blasts from peripheral
blood (PBC) correlated closely with treatment re-
sponse, as assessed by bone marrow on day 14, and
by morphologic analysis at haematopoietic recovery."
Therefore, a major treatment outcome can be pre-
dicted very early in AML patients, thus providing an
opportunity for tailoring treatment modalities from
the outset.

In this study it was found that, there was a positive
correlation between the GSTT1 null genotype and the
presence of CD7 positivity, the increased blast per-
centage in the bone marrow, the level of serum LDH
as well as the non response to treatment, however
no correlation was found between this genotype and
increased age in the AML patients. Also, positive cor-
relation was found between the CYP1A1*4( CA and
AA) genotype and the presence of CD7 positivity, the
increased blast percentage in the bone marrow as
well as the non response to treatment , however no
correlation was found with the serum LHD level in the
AML patients. These results came in agreement with
Lowenberg and Kern et al, who reported that differ-
ent clinical and prognostic parameters have a major
role in predicting prognosis in newly diagnosed AML
patients.?2# In particular, age and early blast clear-
ance have been found to be significantly related to
CR rate and survival, better results being achievable
in young adult patients.

CONCLUSION

From this study it was concluded that frequencies of
some polymorphisms in genes of xenobiotic enzymes,
GSTT1 null and the cytochrome P450 CYP1A1*4 (CA
and AA) genotype or A allele were significantly higher
in patients with AML than in control which conferred
an increased risk of AML. This risk is augmented by
the combination of these two polymorphisms. Also, in
AML patients these polymorphisms had a prognostic
significance in treatment outcome where their pres-
ence confer an independent bad prognostic markers
for complete remission in contrast with GSTT1 present
genotype and CYP1A1*4(CC) genotype. So, these two
polymorphisms could be used to detect high risk group
for AML. On the other hand in AML patients the use of
GST and CYP1A1 genotype might complement other
prognostic factors e.g. expression of CD7 positivity,

thereby providing a more accurate risk assessment,
which may ultimately permit a more refined treat-
ment approach. This is achieved by the prognostic
significance of the BMA at the 14th day of treatment
induction to identify patients with resistant disease
who might benefit from alternative therapeutic strat-
egies. Therefore, pretherapeutic nonsurvival predic-
tion in the relatively therapy-resistant AML may favor
the indication for therapy intensification or early stem
cell transplantation. It may also result in the search
for early therapeutic interference points in case of
premalignant myelodysplastic syndromes.
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