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Abstract

Acute myeloid leukemias (AML) are a group of maignhematologic disorders with varying clinical,
morphologic, immunologic and molecular charactécist Prognostic factors evaluation remains an impot
subject of study in order to improve the outcompatfents with AML, a disease with poor prognostcitself.
Establishing prognosis at the time of diagnosiexpected in order to stratify treatment. The ainthef study is
to evaluate some prognostic factors in AML: agekéeyte count, platelet count, FAB (French-AmeriBaitish
Cooperative Group) subtype, LDH serum level, imnphienotype at diagnosis. We included 59 patients wit
primary or secondary AML at the time of diagnostiith complete investigation at the Hematology Dépant
of Medical Clinic | in Tg-Murg and at the Hematology Department of “lon Chir@¢uCancer Institute Cluj-
Napoca. Our results indicate that leukocyte couerol00000/uL, LDH serum activities over 1000 Ufida
C34+CD56+ association are significant prognostictars in AML at the time of diagnostic. FAB subtyp0,
M1, M4 significantly influenced complete remissiBue to the low number of cases prognostic evanatif
cytogenetics and molecular findings is not possibleese results represent an intermediary evalunatib pa-
tients, because the study is still underway.
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Rezumat
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Leucemiile acute mieloide (AML) reprezinin grup de afgtuni hematologice maligne cu caracteris-
tici clinice, morfologice, imunologicg moleculare variate. Evaluarea factorilor prognizstréméne o impor-
tantz temi de cercetare pentru a imhitrisi evoluia pacienilor cu LAM, boaki cu prognostic nefavorabil ca
atare. Stabilirea prognosticului la diagnostic este dorit pentru a putea stratifica tratamentul.oal studiului
este evaluarea la diagnostic a unor factori progie$n LAM : varsta, nunirul de leucocite, nuirul de trom-
bocite, subtipul FAB, activitatea sedi@al LDH, imunofenotipul. Tn studiu am inclus 59 g cu LAM primagi
sau secunda, investigai Tn Departamentul de Hematologie al Clinicii Medlie | din Tg. Murg si Tn Departa-
mentul de Hematologie al Instutului Oncologic “I@hiricuzg” din Cluj Napoca. Rezultatele ghute arati ca
la diagnostic : nunirul de leucocite peste 100000/pL, activitatea sercLDH peste 1000 U/L, asocierea
CD34+CD56+, sunt factori de prognostic in LAM. Sphtile FAB MO, M1, M4 au influgat semnificativ of-
nerea remisiei complete. Datafinumirului mic de cazuri evaluarea prognosti@ citogeneticiisi testelor de
biologie moleculai nu este deocamdaposibili. Aceste rezultate reprezinb evaluare intermediat deoarece

studiul este Ingn derulare.

Cuvinte-cheie:.LAM, prognostic, imunofenotipare

Introduction

Acute myeloid leukemias (AML) are a
group of malignant hematologic disorders with
varying clinical, morphologic, immunologic
and molecular characteristics. It is known that
cytogenetics is the most important prognostic
factor in AML (1). Flow cytometric immun-

ophenotyping is an indispensable technique that

allows differentiation between normal cells and
leukemic cells, definition of maturation stage
and aberrant phenotypes’ recognition, and its
use is necessary for the diagnosis, monitoring
and prognosis of leukemias. Establishing pro-
gnosis at the time of diagnosis is expected in or-
der to stratify treatment.

Aim of study

We propose a longitudinal survival
study, with 3 years follow-up, aimed to evaluate
some prognostic factors in AML: age, leuko-
cyte count, platelet count, FAB (French-Amer-
ican-British Cooperative Group) subtype, lact-
ate dehydrogenase (LDH) serum activity, im-

munophenotype and cytogenetics at diagnosis.

The study included 59 patients with AML.

Materials and methods

Fifty nine adult patients with newly
diagnosed AML were included in the study at

the Hematology Department of Medical Clinic |
in Tg-Mures and at the Hematology Depart-
ment of “lon Chiricyd” Cancer Institute Cluj-
Napoca, between January 2006 and December
2008.

The inclusion criterion was: untreated
patients with primary or secondary AML at the
time of diagnostic, with complete investigation.

The investigation protocol was struc-
tured as follows:

e Biological products sampling: peripher-
al blood (PB) and bone marrow (BM);

e Hematology routine investigations —
complete blood count: white blood cells, plate-
let count, hemoglobin, haematocrit;

e Biochemistry routine investigations

e Usual staining: May Grunwald Giemsa
(MGG) for PB and BM smears;

e Microscopic morphologic examination;

e Cytochimic staining for peroxidase and
periodic acid Schiff (PAS);

e Immunophenotyping analysis of PB or
BM samples, using monoclonal antibodies by
flow cytometry. Immunophenotyping analysis
was performed in Hematology Department of
Emergency Clinical Hospital Muge(Becton
Dickinson FacsScan) and Flow-cytometry
Laboratory of Ulm University, Germany.

The immunophenotype was determined
using erythrocyte lysed and wash protocol of



Revista Roméanhde Medicii de Laborator Vol. 14, Nr. 1, Martie 2009

whole ethylenediamine tetracetic acid (EDTA)
PB or BM (as case) samples that were obtained
at diagnosis.

We used a large panel of 3 color com-
bination of monoclonal antibodies: fluorescein
isothiocyanate, phycoerythripgeridinin-chloro-
phyll-protein compleXFITC; PE; PerCP):

e (CD34;CD13;CD45
CD34;CD33;CDb45
CD34;CD117;CD45
HLA-DR;CD34;CD45
CD56;CD34;CD45
CD64;CD11b;CD45
CD14;CD36;CD45
CD19;CD34;CDb45
CD10;CD34;CD45
CD19;CD34;CD45

e CD7;CD34;CD45

Blasts selection was made using CD45
(dim expression) and sideward scatter SSC (low
expression). Surface antigens were considered
positive when 20% of cells or more were posit-
ive compared with isotype control.

e Cytogenetic and Molecular analysis -
Laboratory of Cytogenetic and Molecular Dia-
gnostic of UIm University, Germany. Karyotyp-
ing was applied in 33 patients and in those
cases with normal karyotype the mutational
status of the nucleophosmin (NPM1) and re-
lated tyrosine kinase 3 (FLT3) genes was as-
sessed. This analysis was possible thanks to
collaboration between “lon Chirigii Cancer
Institute Cluj-Napoca and the University of
Ulm, Germany.

Based on cytogenetics these patients
were divided in three prognostic groups:

e Good prognostic group: 1(8;21),
t(15;17), inv16

¢ Intermediate prognostic group: normal
karyotype, +21, +22,+ 8, +11, 79-,99-

e Poor prognostic group: complex karyo-
type, inv 3, 5-, 7-, 50-,

When combining cytogenetics with
molecular analysis we divided our patients in
two groups:
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e Favorable profile — good or intermedi-
ate prognostic group and NPM1+

e Unfavorable profile — poor or interme-
diate prognostic group and FLT3+, with or
without NPM1

Overall survival (OS) was calculated
from the date of registration until death or last
follow-up. Complete hematologic remission
(CR) was defined according to standard criteria:
less than 5% blast cells in BM with maturation
of cell lines and restoration of peripheral blood
counts. Statistical Analysis of data was done us-
ing Epilnfo and GraphPrism 4. Statistic signi-
ficance between means and medians (depending
upon the case — normality test Kolmogorov-
Smirnov) was calculated using Student t test or
Mann-Whitney test.

Survival durations were estimated with
Kaplan-Meier curves and a log-rank test was
used for establishing survival differences (due
to studied factors).

Results

Our results represent an intermediary
evaluation of patients, because the study is still
underway. We analyzed 59 adult patients in-
cluded in this study according to inclusion cri-
teria at the time of analysis.

General characteristics of patients.
Our group of study includes 23 women and 36
men, 30 from urban areas and 29 from rural
areas. Mean age at diagnosis was 53 years.
From the 59 patients, 37 were aged under 60
and 22 were aged 60 or over. 36 of our patients
died during the study. The mean value of the
survival period was 7 months, with a minimum
of one day and a maximum of 26 months.

Distribution of patients according to
FAB is provided inTable 1 In our group we
can observe the predominance of M2 FAB sub-
type, followed by M4 and M1 FAB subtypes.

Analyzing the influence of FAB sub-
type on survival and CR we could observe that
FAB subtypes MO, M1, M4, characterized by
frequent expression of CD34, although they did
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Table 1. Patients distribution according to FAB

subtype

FAB Frequency Percent
MO 3 5,1%
M1 13 22,0%
M2 22 37,3%
M3 1 1,7%
M4 13 22,0%

M4Eo 1 1,7%
M5 3 5,1%
M6 2 3,4%
M7 1 1,7%

Total 59 100,0%

not significantly influence OS (p = 0.07)
however OS tended to be shorter in patients
with these subtypes. MO, M1 and M4 subtypes
significantly influenced achieving CR (p =
0.03).

Age at diagnosis is a very well known
prognostic factor in AML. Our group was di-
vided in two subgroups: patients aged 60 or
over and patients aged under 60. Difference in
survival between these groups was not statistic-
ally significant (p = 0.15), but analysis of sur-
vival starting from the 10month of disease (21
patients) confirms age as prognostic factor (p =
0.045) Figure 1.

Complete blood count, routine investig-
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Figure 1. Difference in overall survival between
patients aged 60 or over and patients aged under 60
(starting from the 10th month of disease, p = 0)045
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Figure 2. Overall survival and white blood cells
count WBC (p = 0.03)

ation, gives us important prognostic data. White
blood cells count of over 100000/uL at dia-
gnostic had negative prognostic value on sur-
vival (p = 0.03) Figure 2. The threshold value
of 30000 leukocytes/uL recommended in some
studies was not significant in this study.

Platelet count < 30000/ uL at diagnost-
ic did not influence OS in our study (p = 0.66).

Serum LDH activity - routine investiga-
tion in AML - it is also known as a prognostic
factor. LDH serum activities > 1000 U/L at dia-
gnostic had significant negative prognostic
value for survival (p = 0.01F{gure 3).

Analysis of leukemic cell phenotype
has an important contribution in diagnosis and
also for prognosis. CD34 expression was
present in 76% of cases (45 patients), CD13 in
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Figure 3. Overall survival and LDH serum
activities (p = 0.001)
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Table 2. Results of cytogenetic and molecular

analysis
Karyotype Number of Molecular Number of
patients biology patients

Normal 13 FLT3-ITD 3

Complex 11 NPM1 3

t(8;21) 2 FLT3+NPM1 1
+22 2
t(15;17) 1
Inv16 1
Inv3 1
-5 1
-7 1

86% of cases (51 patients), and CD33 in 84%
of cases (50 patients). The analysis panel also
included lymphoid markers: CD19 was ex-

pressed in 9 cases (15%), CD7 in 7 cases (12%)

and CD56 in 12 cases (20%).

We compared survival of patients with
CD34+ against CD34- patients at the time of
diagnostic. Although the mean of survival time
in CD34+ patients was 6 month and in CD34-
patients was 8 months, CD34 did not signific-
antly correlate with OS (p = 0,14). Neverthe-
less, at 6 months after diagnosis CD34 had a
significant value for survival (p = 0.01frigure
4).

CD34 had no influence in attaining CR
after multidrug induction therapy. We studied
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Figure 4. Overall survival and CD34 expression,
at 6 months from diagnosis
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Figure 5. Age distribution of patients at diagnosis

combinations of CD markers and the way they
influence  patients’ period of survival:
CD34+/CD7+, CD34+/CD33+ respectively
CD34+/CD56+ against CD34+/CD7-, CD34+/
CD33- respectively CD34+/CD56-. From this
combinations only CD34+CD56+ significantly
influenced survival of patients (p = 0.04).

Results of cytogenetic and molecular
analysis are provided ifable 2

According with these results 4 of the 33
patients were included into the favorable group,
15 into the intermediate group and 14 into the
poor cytogenetic prognostic group. When com-
bining cytogenetics and molecular results 13
patients were considered with favorable profile
and 20 patients with unfavorable profile.
Among 28 patients treated with curative intent,
11 achieved CR: 3 of good risk group, 7 of in-
termediate risk group and one of poor risk cyto-
genetics group. Due to the small number of
cases statistical analysis was not made.

Discussions

Acute myeloid leukemia (AML) may
affect all age groups, however the incidence in-
creases significantly with age, the majority of
patients being diagnosed worldwide in their 6th
and 7th decade of life. Suboptimal outcomes
are the result of adverse biologic characteristics
of leukemia in the elderly, as well as the pres-
ence of medical co-morbidities. Age distribu-
tion at diagnostic in our patients was Gaussian
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and the age varied from 18 to 81 years old. We
distinguished the age segment 50-59, which
yielded a high frequency of diseaségire 5.

Some data indicates that AML is devel-
oping from hematopoetic precursors in early
stage of maturation and thus can implicate more
than one hematopoetic cell line. This could ex-
plain the clinical-biological behavior of disease
and prolonged neutropenia after chemotherapy.
Moreover, a large number of blasts express
multidrug resistance glycoprotein - MDR1, and
incidence of unfavorable karyotypes is high (7-,
5- ). These factors, rather than age per se, are
responsible for unfavorable evolution of dis-
ease. Against AML in younger age, in elderly
AML often evolves from a precedent hematolo-
gic disorder or after treatment for another ma-
lignancy. Morphologic signs of uni- or multilin-
eage dysplasia are often seen (2, 3).

Most studies consider age over 60 as
poor prognostic factor. Explanation for our
findings — age is significant just after 10 month
from the diagnosis, could be addressability to-
ward medical service in advanced stages of bio-
logic degradation, but also acute toxicity of
chemotherapy that is important in patients with
chronic cardiac, hepatic or renal disease. Older
patients may also have lesser bone marrow re-
generative capacity, even after successful leuk-
emia cytoreduction. Their inability to tolerate
long periods of pancytopenia and malnutrition
are the major barriers to successful treatment
(4, 5).

High white cell count at diagnosis is
unanimously accepted as a poor prognostic
factor (6) and we obtained the same result after
statistical analysis. It is important to mention
that 15 patients presented leucopenia at dia-
gnosis.

Our study indicates that LDH serum
activity is a poor prognostic factor. In other
studies LDH value is a prognostic factor for OS
and for disease free survival in univariate ana-
lysis and also in multivariate analysis. As it is

an accessible parameter it can be used as a pro-
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gnostic factor for this disease (7).

The role of immunophenotyping is
clear in diagnosis of AML. Analysis panels
used by different laboratories may vary. Most
data indicate the necessity to introduce not only
diagnostic markers, but also prognostic markers
with implication for patients’ outcome and
treatment management in the analysis panel.
The study of markers association becomes im-
portant.

CD34 antigen expression is not unan-
imous accepted as having a prognostic impact
on OS and thus a prognostic value. Some au-
thors consider that a high expression of CD34,
frequent in AML subtypes M M;, M,, correl-
ates with a low rate of CR, different from those
non expressing CD34 (2, 8, 9). From the point
of view of other authors CD34 should not be
considered a marker of poor prognosis in AML
(10, 11, 12).

Co-stimulatory molecules such as
lymphocyte function-associated antigen are im-
portant regulatory elements in immunological
cascades, but their role in AML has been rarely
investigated. A recent study demonstrated that
patients with more than 8 % CD56 (neuronal
cell adhesion molecule-NCAM) positive cells
in the BM relapsed significantly sooner (13). In
another study CD56 expression was associated
with a significantly shorter overall survival, but
did not affect remission rate (9). Our results in-
dicate that CD34/CD56 association is a poor
prognostic factor.

Most studies indicate that cytogenetics
is the most important prognostic factor in AML
(14, 15). It is known that patients with normal
karyotype - AML represent the larger group and
they are considered with intermediate prognost-
ic. It is clear now that this group is very hetero-
geneous at the molecular level. Since 2 or more
genetic alterations are present simultaneously in
many patients, it is important to devise a priorit-
ized schema that stratifies patients to risk-adap-
ted therapies using information on all known
prognostic markers (16). Some studies showed
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that presence or absence of some gene mutation References

or alteration in gene expression could affect
prognostic of this patients. So far, the most im-
portant prognostic factor in patients with nor-
mal karyotype is internal tandem duplication of
FLT3 gene (ITD-FLT3).

Due to the low number of cases, in this
intermediate stage of our study, prognostic
evaluation of cytogenetics and molecular find-
ings is not yet possible.

Conclusions

Our preliminary data indicate that leuk-
ocyte count over 100000/uL, LDH serum activ-
ities over 1000 U/L and C34 and CD56 associ-
ation are significant negative prognostic factors
in AML at the time of diagnostic. FAB sub-
types MO, M1, M4 significantly influenced CR
achieving.

Prognostic factors evaluation remains
an important subject of study in order to im-
prove the outcome of patients with AML, a dis-
ease with poor prognostic by itself.
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