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Characteristics of Acute Myeloid Leukemia without HLA-DR Expression
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Background : HLA-DR negativity is known to be useful for distinguishing acute promyelocytic leu-

kemia (APL) from other subtypes of AML, but non-APL cases without HLA-DR antigen expression
have been reported. The purpose of this study was to evaluate and compare the characteristics of
APL, HLA-DR negative non-APL, and HLA-DR positive non-APL cases.

Methods : A total of 114 cases of AML admitted at Ewha Womans University, Mokdong Hospital
between March 1997 and June 2006 were included in this study. A diagnosis of AML was made
based on the results of morphology, cytochemistry, immunophenotype, cytogenetics, and/or fluo-
rescence in situ hybridization.

Results : Among the 114 AML patients, HLA-DR antigen was not expressed in 39 (34%), includ-
ing 24 non-APL (62%) and 15 APL patients (38%). The HLA-DR negative non-APL group showed
higher leukocyte counts and positive rate of CD19 expression than did APL group (P<0.05). The
remaining laboratory findings were not statistically different between the HLA-DR negative non-APL
and APL groups. CD34 expression was more frequent in the HLA-DR positive non-APL group than
in the HLA-DR negative non-APL group and APL group. Of the 24 patients with HLA-DR negative
non-APL, 7 patients had disseminated intravascular coagulation and 2 patients showed morpho-

logic features similar to those of APL.

Conclusions : CD19 expression and leukocyte count may be helpful for differentiating HLA-DR
negative non-APL from APL. However, the final diagnosis and classification should be confirmed
by cytogenetic or molecular studies. (Korean J Lab Med 2007;27:313-7)
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INTRODUCTION

Immunophenotype is one of the most useful tool for the
identification of leukemia subtypes[1-5] and can be assi-

gned within a few hours after bone marrow sampling.
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The typical immunophenotypic feature of acute promyelo-
cytic leukemia (APL) has been reported as CD34-, HLA-
DR-, CD13+, and CD33+[6-8]. It has been reported that
HLA-DR antigens are consistently negative in APL, whe-
reas the majority of non-APL cases are positive for HLA-
DR expression[9, 10]: therefore, HLA-DR negativity is
known to be useful for distinguishing APL from other
AML subtypes, even before the PMIL-RARA gene rear-
rangement is identified by cytogenetic or molecular stud-
ies[4, 6-10]. However, recent studies have reported that
HLA-DR is not expressed in some AML without PML-



314

RARA gene rearrangement[10-13], and clinical characte-
ristics of HLA-DR negative non-APL patients have yet
to be clarified.

The purpose of this study was to evaluate and com-
pare the characteristics of HLA-DR negative non-APL
cases, APL, and HLA-DR positive non-APL cases,

MATERIALS AND MTHODS

1. Patients

The records and laboratory findings of 114 AML cases
admitted at Ewha Womans University Mokdong Hospi-
tal between March 1997 and June 2006 were reviewed.
The median age of these patients was 46 yr, ranging
from 1 day to 83 yr (mean 461, SD 20.1 yr), and 58
were male and 56 female, The diagnosis of AML were
made based on the results of morphology, cytochemistry,
immunophenotype, cytogenetics, and/or fluorescence in
situ hybridization[14, 15]. The diagnosis of disseminated
intravascular coagulation (DIC) was made by finding a
prolonged prothrombin time, activated partial thrombo-
plastin time, and positive fibrinogen degradation product/
D-dimer with reduced fibrinogen and platelet count., The
patients with conditions other than AML that could cause

DIC were not included.

2. Immunophenotyping

Samples were analyzed using FACScan (Becton Dick-
inson Biosciences, San Diego, CA, USA): Cytomics FC500
(Beckman Coulter, CA, USA); and three color combina-
tions of FITC, PE, and PerCP-conjugated monoclonal
antibodies (Becton Dickinson Biosciences and DakoCy-
tomation, Glostrup, Denmark) for: CD13, CD33, CD117,
CD3, CD7, CD5, CD16/56, CD19, CD20, CD22, CDI10,
CD34, HLA-DR, cytoplasmic myeloperoxidase, cytoplas-
mic CD79a, cytoplasmic CD22, cytoplasmic CD3, and nu-
clear TdT. Leukemic cells were gated based on their side
and forward scatter characteristics or CD 45 expression
and side scatter. Negative controls included a mouse iso-
type matched nonrelevant immunoglobulin, A sample was
considered positive for an antigen when more than 20%
of leukemic cells reacted with the monoclonal antibody,

except for TdT (10% cutoff) according to the European
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Group for the Immunological characterization of Leuke-
mias (EGIL) criteria[2].

3. Statistics

Statistic analysis was performed using SPSS software,
version 11.0 (SPSS Inc., Chicago, IL, USA). Relations
between variables were analyzed using the Fisher exact
test for categorical variables and the Student’s t-test for
continuous variables, P values of less than 005 were con-

sidered statistically significant.

RESULT

1. Incidence of HLA-DR negative AML

Among the 114 AML patients, HLA-DR antigen was
not expressed in 39 patients (34%), including 24 non-
APL (62%) and 15 APL patients (38%). Among the
non-APL patients, 24% of the patients didn't show HLA-

DR expression.

2. Comparison of HLA-DR negative non-APL and APL
groups (Table 1)

The laboratory findings at diagnosis were not statisti-
cally different between HLA-DR negative non-APL and
APL cases, except leukocyte counts and CD19 expression.
The HLA-DR negative non-APL group showed higher
leukocyte counts than did the APL group. CD19 was ex-
pressed more frequently in HLA-DR negative non-APL
than in APL (P<0.05). Among the HLA-DR negative
non-APL, 7 patients had DIC and 2 patients had mor-
phologic features similar to those of APL, ie., indented
nuclei and heavy coarse cytoplasmic granules (a repre-
sentative example was shown in Fig. 1). These 2 cases
did not express CD34 and CD19 as well as HLA-DR and
showed normal karyotype without PML-RARA rearran-

gement by a molecular study.

3. Comparison of HLA-DR positive and negative non-APL
patients (Table 1)

In HLA-DR positive non-APL group, the leukemic cell

counts of bone marrow and DIC rates were lower, where-
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Table 1. Comparison of the characteristics of non-APL and APL
according to HLA-DR expression

HLA-DR HLA-DR

_ negative positive

APL (N=16) non APL non APL

(N=24) (N=74)

Age (yr), 36 (16-80) 46 (4-68) 49 (5-81)

median (range)

Sex (M:F) 9.7 11:13 38:36

WBC (x 10°L), 22(0.476.2) 47.4(1-497.6) 13.1(0.3-554.4)

median (range)
BM leukemic cell (%)', 74 (47.6-97.8) 89.8 (21.4-99.2) 67.1(22.0-98.8)
median (range)

Hb (g/dL), 7.7(4.7-11.2) 85(5.7-120) 8.1(4.6-14.9)
median (range)

PLT (x 10°L)", 32(10-104) 37 (1-177) 50 (4-538)
median(range)

DIC (%)’ 7/15 (46.7) 7/18 (38.9) 5/44 (11.3)

FAB classification (%) 2(8) 5(7)
MO
M1 16 (67) 20 (27)
M2 4(17) 36 (49)
M3 16 (100)
M4 1(4) 11(15)
M5 0(0) 0(0)
M6 1(1)
Others? 1(4) 1(1)

Positive of antigen expression (%)
CD 13 15(94) 18 (75) 66 (89)
CD33 16 (100) 22 (92) 71 (96)
HLA-DR' 1(6) 0(0) 74 (100)
CD 34 1(6) 5(21) 52 (70)
CDh7 1(6) 1(4) 13(18)
CD5 0(0) 0(0) 1(1)
CD3 0(0) 0(0) 2(3)
CD19* 1(6) 11 (46) 23(31)
CD 10 0(0) 0(0) 1(1)
Cbh22 0(0) 1(4) 6(8)
Cbh20 0(0) 0(0) 2(3)
CD 14 0(0) 1(4) 10 (14)
CD 16/56 0(0) 3(13) 7(9)

Karyotype (%)
1(8;21)(g22;,022) 0(0) 8(12)
1(15;17)(g22;,921) 16 (100) 0(0) 0(0)
inv(16) 0(0) 2(3)
1(9;22)(g34;q11) 0(0) 3(5)
Other abnormalities 2(12) 14 (22)
Normal karyotype 14 (88) 38 (58)
Not available 8 9

*1p<0.05 between APL vs HLA-DR negative non APL; 'p<0.05 between
HLA-DR negative vs positive non APL; *This group included acute ba-
sophilic leukemia.

Abbreviations: APL, acute promyelocytic leukemia; WBC, white blood
cell; BM, bone marrow; PLT, platelet count; DIC, disseminated intravas-
cular coagulation; FAB, French-American-British.

as platelet counts were higher than in HLA-DR negative
non-APL group (P<0.05). CD34 was more frequently
expressed in the HLA-DR positive group than in HLA-
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Fig. 1. A case of 21 yr-old female patient diagnosed as HLA-DR
negative AML. Immature cells showed indented nuclear margins
and coarse cytoplasmic granules (BM aspiration, Wright stain,
% 1,000).

DR negative group.

DISUSSION

In this study, 60% of the HLA-DR negative AML
patients were non-APL and 24% of the non-APL pati-
ents did not show HLA-DR expression. Other studies
reported that the incidence of HLA-DR negative non-
APL was 9 to 24%[4, 10, 11]. Taken together, the ab-
sence of HLA-DR antigen expression cannot be consid-
ered sufficient for establishing a diagnosis of APL.

We found that the laboratory findings at diagnosis were
not significantly different between HL A-DR negative non-
APL and APL, except for leukocyte counts and CD19
expression. Worthy of note was the finding that 46% of
the HLA-DR negative non-APL cases expressed CD19,
whereas CD19 was rarely expressed in APL. The Liter-
ature review, showed that CD19 antigen was not expre-
ssed in any of the 250 APL patients (including micro-
granular variant) using a 20% cutoff[4, 7, 8, 10], whe-
reas one study reported CD19 expression in 11% of APL
patients[16]. The absence of CD19 may be a useful mar-
ker for APL.

A previous study reported that CD34 was expressed in
62% of non-APL and 17% of APL (all microgranular
variants) cases[17]. In the present study, CD34 expres-
sion was significantly less frequent in APL cases than
in non-APL. Furthermore, HLA-DR negative non-APL

showed a lower incidence of CD34 expression than did
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HLA-DR positive non-APL (21% & 70%, respectively).
Another study also demonstrated that the incidence of
CD34 expression was higher in HLA-DR positive non-
APL (79%) than in HLA-DR negative non-APL pati-
ents (17%)[18]. Especially, 10% of non-APL patients
were negative for both CD34 and HLA-DR[17]. One
author reported that invaginated nuclear morphology was
associated with loss of HLA-DR and CD34 expressions in
non-APL[19]. These results suggested that absence of
HLA-DR antigen was accompanied by absence of CD34
antigen in AML. In the present study, positive predictive
value was found to be further enhanced when the exp-
ressions of CD19 and CD34 were taken into account with
HLA-DR negativity for predicting APL (40% for only
HLA-DR negativity: 46% for HLA-DR and CD34 neg-
ativity: and 57% for HLA-DR, CD34, and CD19 nega-
tivity).

We found that the leukemic cell counts of bone mar-
row and DIC rates were higher in HLA-DR negative non-
APL than in HLA-DR positive non-APL group, where-
as platelet counts were higher in HLA-DR positive non-
APL group (P<005). It has been reported that treatment
response of HLA-DR negative patients is similar to those
of HLA-DR positive non-APL[10].

Furthermore, we found that two cases among 24 HLA-
DR negative non-APL cases showed morphologies simi-
lar to those of APL, and these cases were negative for
both CD19 and CD34. Thus, cytogenetic and molecular
studies were found necessary in such cases for an accu-
rate diagnosis. Other authors have also reported that cells
from HLA-DR negative non-APL patients resemble those
of hypogranular variant APL, whereas morphologic fea-
tures resembling APL are not present in any HLA-DR
positive AML patients[10]. Moreover, some investigators
have described that HLA-DR negative AML patients
who seem to have APL variants based on morphology
and immunophenotype, are re-classified as non-APL after
cytogenetic and molecular analyses[12, 13]. Taken toge-
ther, HLA-DR negative non-APL may show the similar
characteristics to APL, which may make it more difficult
to differentiate non-APL, especially, those resembling APL,
from APL.

In conclusion, AML without HLA-DR expression in-
cludes both non-APL and APL. The leukocyte count
and CDI19 expression may be helpful for differentiating
HLA-DR negative non-APL from APL. However, the
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final diagnosis and classification should be confirmed by

cytogenetic or molecular studies.
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