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This study reports findings from a ret-
rospective, comprehensive review of 80
cases of adult AML in regard to cytomor-
phology, enzyme cytochemistry (EC), flow
cytometric immunophenotyping (FCI), and
chromosomal analysis. From this review,
we conclude that diagnostically challeng-
ing cases can only be subtyped by com-
bining the cytomorphology with EC, FCI,
and subsequent cytogenetic results. This
is particularly true in recognizing the
hypogranular variant of AML,M3 (AML,
M3m) and distinguishing it from other sub-
types. Nonlineage expression of markers
(CD1, CD2, CD4, CD5, CD7, and CD56)
was nonspecific as to AML subtype. Of

elomonocytic leukemia with eosinophilia
(M4-Eo) was exclusively associated with
inversion of chromosome 16 (inv 16) and
was not observed in the other M4-Eo’s
without inv16. We also recognized a pre-
viously undescribed M3m with CD56
coexpression, heightening awareness of
this entity which needs to be distinguished
from the unique subtype of CD56+ AML
with otherwise similar immunophenotypic
and morphologic characteristics. In addi-
tion, nonlineage expression of CD19 alone
was exclusively associated with the cyto-
genetic finding of ¢ (8;21) (q22; q22) and
thus may represent a favorable prognos-
tic indicator by FCI. J. Clin. Lab. Anal. 13:

interest, CD2 coexpression in acute my- 19-26, 1999.  © 1999 Wiley-Liss, Inc.
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INTRODUCTION ings and how the data could best be used in subtyping AMLSs,
T . . %articularly in diagnostically challenging cases. The focus of

Initial diagnosis and subtyping of acute myelogenous leU- . . . .
our review was on the morphologic and immunophenotypic

kemia (AML).mtO AM.L'MO through M7 a(_;cor_dlng o thecharacteristics, not on treatment variables. The emphasis was
French-American-British (FAB) classification is based PT6n how the evaluated parameters could be used in diagnosis
marily on morphologic characteristics augmented by EN2YRniform reproducible classification of AML subtypes al- .
cytochemical (EC) reactivity patterns and flow cytometrll%ws for C(’)mparisons to be made among various therapeutic
immunophenotyping (FCI.) and uItrastructu_raI stu_di_es (D). C:f/e'gimens from different groups and from program to program
:)Orgﬁqr;eetlgcgt?ﬁeﬁ[(eeng;rt(lgglf)rlgngSiﬁfiudle:ﬂ?{if?/ier:éni)nrggi%i\_/ﬁthin the same institution or cooperative group. Uniform
S ) : . . lassification allows for the potential identification of differ-
tic indicators, with translocation (t) (8;21) and deletion (de?nt clinical features and laboratory aspects that may be unique
or inversion (inv) of chromosome 16 representing favorat{oecertain subtypes, alone or in association
indicators. ’ ‘

To our knowledge, there is no comprehensive review jn
the literature of a large number of adult AMLs with complet'\e/I'A‘TERIALS AND METHODS
cytomorphological findings, EC results, FCI data, and chrAML Subtypes
mosomal findings. Although Khalidi et al. recently published Eighty adult bone marrow aspirates/biopsies initially di-
data on 106 adult AMLS, only 74% were FAB subtyped aré%nosed as AML and subtyped (MO through M7) according
cytogenetic data were available on only 68 casek(2idi-
tion, enzyme cytochemical stains did not routinely include
myeloperoxidase, Sudan Black B, alpha-naphthyl acetate aadespondence to: Dr. Cherie Dunphy, Department of Pathology, St. Louis
butyrate esterases, and chloroacetate esterase. We undektogisity School of Medicine, 1402 S. Grand, St. Louis, MO 63104.
such a review of 80 adult AMLs in order to evaluate the finéeceived 27 April 1998; Accepted 31 August 1998

© 1999 Wiley-Liss, Inc.
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to the French-American-British (FAB) classification (3—6lFlow Cytometric Immunophenotyping

ngggnnpr.ggegi'gepf;?mw:g?\?iggrfy;m;f;ﬁloftﬁs:oex'A” of the bone marrow aspirates had been comprehensively
o P g:&lnalyzed on either an Ortho Cytoronabsolute (Ortho Diagnos-

were retrospectively reviewed by the author. These repfe- Systems, Raritan, NJ) or FACSCAN (Becton-Dickinson
sented consecutive cases that had complete data availfﬁloe. ' ' '

Of those cases in which the age was available, the age rar}ggﬁntamwew, CA) flow cytometer for antigens using standard

i niques and the following commercially available mono-
Irorgszh;g‘ih?guyehaﬁér;fgmfsvé’feag;gi“s"ﬁe'?f ?ssmi clonal antibodies: CD1, CD4, CD5, CD8, CD10, CD15, and
typ 9 . y LA-DR (Ortho); CD2, CD13, CD14, CD24, CD33, CD34,
ing greater than 30% blasts in the bone marrow. For M2 w

eosinophilia (M2-Eo0), basophilic or eosinophilic differen: 56, CD117, and TdT (Coulter Clone, Coulter Immunology,
-0SINOp 0, P -0SINOP ialeah, FL): CD3, CD7 and CD20 (Becton Dickinson, San
tiation of granulocytic precursors was identified (7). For M

. . 'ose, CA); CD1, kappa and lambda (Dako, Carpinteria, CA);
hypergranular promyelocytes were included in the blast PSKd cp4s (Caltag, Burlingame, CA). Bone marrow aspirates

centage as were promonocytes in M5 and immature megag oo selectively analyzed with CD41a and CD42b (Dako).
karyocytes in M7. For M4 with eosinophilia (M4-E0), greatgp, 5 staining was routinely performed as follows: CD3/4, 8/
than 3% eosinophils was identified (8). For M6, greater thag 195 20/DR, 45/10, 2/24, 14/13, 33/34, 15/117, 41a/42b.
50% erythroid cells were identified and greater than 30% Bhrward and side light scatter properties were used to define
the nonerythroid cells were myeloblasts. MO was further gge lymphocyte and monocyte (large mononuclear) regions.
tablished by the presence of < 3% Sudan Black B (SBBgxpression of a particular marker by essentially all blasts was
myeloperoxidase (MPO)-positive blasts in association wihdicated as +; no expression of a particular marker by the blasts,
myeloid antigen (CD13 or CD33) expression of > 20% @ — and expression of a particular marker by some (> 20%), but
the blasts by FCI; M1, by the presence®&% SBB/MPO- not all, blasts as +/—. “Nonlineage” expression meant the sum
positive blasts and < 10% of cells at the promyelocyte stagféhe percentage of cells positive (PCP) for the particular marker
or beyond; M2, by 3% SBB/MPO-positive blasts, > 10%plus the PCP for the most reliable lineage marker (i.e., CD13,
of cells at the promyelocyte stage or beyond, and < 2@33 or CD14) wag 120%.

alpha-naphthyl butyrate esterase (ANBE)- or alpha-naphthyl i

acetate esterase (ANAE)-positive cells; M4, by > 20% Sngromosomal Analysis

MPO-positive cells and > 20% ANBE- &/NAE-positive Results of chromosomal analysis performed on the bone
cells; M5, by < 20% SBB/MPO-positive cells and >80%arrow aspirates were available in all cases and all samples
ANBE- or ANAE-positive cells; and M7, by > 30% megawere reported as adequate. The chromosomal analyses were
karyocytic elements identified with CD41a and CD42b bgerformed at three different cytogenetic laboratories in St.
FCI.The platelet antigen expression was not considered sp@uis, Missouri. Banded chromosomes were analyzed using

rious if the flow cytogram demonstrated intense dual expréi@ndard methods and identified using GTG banding. At least
sion of both CD41a and CD42b. 20 metaphases were reported as being examined in each case.

RESULTS

AML Subtypes
Bone marrow smears had been routinely Wright-Giemsa-T
stained and stained for the presence of MPO, SBB, ANAE,
ANBE, and chloroacetate esterase (CAE) (Sigma ChemigaBLE 1. Acute Myelogenous Leukemia FAB Subtype
Company, St. Louis, MO) according to kit procedures. MP@istribution #
positive staining was interpreted as intense, focal to diffuse, Percentage of total
coarsely granular, black staining within the cytoplasm whiglig suptype AML cases (80)
often, at least partially, covered the nucleus. SBB-positive stain-

Morphology/Enzyme Cytochemistry

he distribution of the AML subtypes is indicated in Table 1.

) . ) } 16.25
ing was interpreted as intense, diffuse, coarsely granular, blgck 10.00
staining of the cytoplasm which impinged upon the nucleys (1 m2-Eo) 45.00
ANAE-positive staining was interpreted as moderate to intensts, (3 M3m) 7.50
partial to complete, homogenous, reddish-brown cytopldé4 (5 M4-Eo) 11.25
mic staining. ANBE-positive staining was interpreted 45 (1 M5a; 4 M5b) 6.25
moderate to intense, partial to complete, homogenous, blggk- igg

ish-brown cytoplasmic staining. CAE-positive staining was _ ~ _ —
interpreted as weak to intense, partial to complete, finely P French-American British; M2-Eo, M2 with eosinophilia; M3m, M3,

| | ddish-pink cvtool ic staini H hypogranular variant; M4-Eo, M4 with eosinophilia; M5a, M5 without matu-
coarsely granular, redaisn-pink cytoplasmic staining. He fion: M5b, M5 with maturation.

toxylin-eosin (HE)-stained sections of the bone marrow cof@ mpers in parentheses represent the number of cases in the subtype which
biopsy were reviewed. represented a particular subtype.
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Morphology/Enzyme Cytochemistry CD5, CD7, CD10, CD19, CD24, and CD56, was present and
The moroholoaic findinas and enzvme cvtochemical Staith_e distribution among the FAB subtypes of the AMLs is in-
. P 9 9 y vt icated in Table 2B. Fifty-three of the 80 AML cases expressed
ing results generally allowed for the AMLs to be FA . . - )
; one or more of the nonlineage antigens indicated. Of interest,
subtyped. However, one of the M2s morphologically re-

sembled an M3m. In this case, CAE revealed weak granu?[ornllneage CD5+ was always associated with CD7+ (1 MO;

staining of occasional blasts and negativity of the other blasts: 2; 1 M4). The MO was a secondary AML (history of breast

) L _catcinoma) with an isochromosome [i(17q)] detected. The
,IXINP gEar;?aﬁ]?nB’ Qfe g?g&ecté)"??fezroif) ?;a;r?'engqgirgﬁsgbwqgsts were TdT—and had variable CD5+. In the M2, the blasts

» Staining . o were HLA-DR+/TdT—. All of the other AML cases with
cytometric immunophenotyping revealed a blastic Immuno- .- e expression of T-cell markers (CD1, CD2, CD7)
phenotype of CD33+, CD13—, CD15—, CD14—, CD34. ge &xp S

o were HLA-DR+ except for 1 (an M3m). Of the 23 cases of
ggig;r’nanf;\wz’:\s Izst;-ét—édThere was K(a5;17); instead, AML with CD56+, 22 had expression of either HLA-DR or
y ' CD34 or both; the one case with CD56+ and HLA-DR/CD34—

One of the M3ms was extremely difficult to recognize o Mam Witht(15:17). Of the 4 cases with CD19+ (3

morphologically. Some cells had features of hypogranulﬁ' -1 M1), all had a(8:21) (q22; q22). They were CD10/

promyelocytes; however, many did not. Auer rods and fag 20/CD24/ kappallambda/and TdT—. Twere CD56+ and
cells were not identified in the Wright's-stained smears (Fi i were CD34+ '

1A). Morphologically, it was considered likely to be an M2;
however, MPO, SBB, and CAE were intensely staining ﬂ&%
majority of the leukemic cells and occasional faggot cells were
identified with the CAE stain (Figs. 1B and C). FCI revealed As seen in Table 3, the two cases of M4-Eo which were not
the following immunophenotype: CD33+/-, CD13+/-associated with inv 16 had multiple, nonspecific chromosomal
CD15+/-, CD14—, CD34—, CD117+/- and HLA-DR- (Figabnormalities in one; the other case had no chromosomal ab-
2). Chromosomal analysis revealdd5;17) (q22; q11.2). normalities detected. One of the M2s associated with 59- and
The other five APLs also revealed intense staining of the leme associated with trisomy 8 were also associated with
kemic cells with MPO, SBB, and CAE. t(8;21). The M4-Eos associated with trisomy 8 and mono-
somy 7 were also associated with inv 16. The M3 associated
Flow Cytometric Immunophenotyping with trisomy 8 also had(15;17). The M2s associated with

Antigen expression, including CD13, CD14, CD15, C:D?’gonsomy 17 and monsomy 15 were not associated with

o 8;21).
CD34, CD117 and HLA-DR as distributed among the FA The) CD1+ AMLhad a normal female chromosome pat-
subtypes of the AMLs is outlined in Table 2A. In seven Cases, . The CD2+ MA-Eos were associated with inv 16 none
the immature cells (i.e., _blasts or atypical promyelocyteg tHe CD2+ M2s hat(8:21). Aberrant CD4 and CD7+,had
lacked complete expression of both CD34 and HLA-DR. Si association with a specific chromosomal abnormality or

of these were the APLs previously discussed. No case of A

had any expression of CD34 or HLA-DR. The seventh ca%% tern. The one case with aberrant CD10+ was an M1 asso-

was an M6; the blasts in this case expressed only CD45 8ﬁiéed Wl.th 50-, 7p-, and 12p-. CD24 Coexpression was ob
. . . erved in one case, an M4-Eo with a normal female
CD117 and revealed intense staining with SBB and CAE. . .
. .chromosome pattern. CD56 coexpression was observed in

three cases blasts had no expression of CD34 and vanable oo i ree of which were associated Wigh21); two
loss of expression of HLA-DR (HLA-DR+/-). All three cases g ' '

. of these three had CD19+, one of which was also associated
FAB subtyped as M2 withot(tL5;17). All other cases of AML . . : . .
With CD34— were HLA-DR+. with trisomy 22. Of the other 5 M2s withot(B8;21), three

. were associated with trisomy 21 and 1 with trisomy 22. Thus,

In regard to the 5 M5s, all were HLA-DR+ with vari- : :
able expression (+/-) of CD4 and CD56. Of interest, CD I.lthe eight CD.56+ M2s, two had trisomy 22, and three had
isomy 21. Of interest, only three and four cases out of the

X r
was present on all the immature cells (monoblasts agé
promonocytes) in one M5b, was variably expressed in
three M5bs, and was not expressed in the M5a. However,
in the M5a, 80% and 76% of the blasts were intensepymmary

staining with ANBE and ANAE, respectively. CD15 was an FAB-based summary table (Table 4) is provided to out-
expressed in three of the cases (1 M5a; 2 M5b) and neggs the most important findings and conclusions.
tive in 2 M5bs. CD34 was negative in all four M5bs and

variably expressed in the M5a.
The M7 showed intense dual expression of CD4la aR(IJISCUSSION

CD42b by the blasts. Combining histology, cytomorphology, EC, and FCl is es-
Nonlineage antigen expression, including CD1, CD2, CDdential in FABsubtypingAMLs (MO through M7). MO is

romosomal Analysis

cases studied had trisomy 22 and trisomy 21, respectively.
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Fig. 1. A case of M3m withA, relatively rare cells characteristic of M3m
(Wright's stain,x1000) which revealeB, intense staining of the three leu-
kemic cells in the field, andC, an identifiable faggot cell with the
chloroacetate esterase (CAE) stain (CAE)QO0).
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CD34 /GR-FL Total: 5810 important to recognize since the outcome is poor, due to both

a failure to achieve complete remission and a high rate of
early relapse (9—11). FCl is also particularly useful in diag-

1000 | nosing M7 since these cases frequently are hypocellular as-

E pirates in adults and the clinical impact is significant.
i Another clinically important subtype to recognize isAPL.
! Morphologically the hypogranular variant (M3m) may be

100 | difficult to recognize and similar to M5. Although, report-

: _ edly, there are at least a few cells characteristic of M3 in
[ ) the M3m (12)pne case did not reveal any typical cells of
1 ' M3, auer rods, or faggot cells on Wright's-stained smears.
Only one non-M3 (an M6) lacked complete expression of
CD34 and HLA-DR, as the M3s. Only one non-M3 (an M2)
morphologically resembled an M3m; it was CD34—, HLA-
DR+/-. Of interest, a few cells stained with ANBE, indi-
cating monocytic differentiation and possibly accounting
for the morphologic confusion. Occasional cases (27%) of

1 10 100 1000 M3 have been reported to be HLA-DR+. In addition, al-
CD33/0R-FL though Drexler et a(13) reported HLA-DR to be low only
in M3 cases, 10% of AMLs, particularly M1 and M2 sub-
Fig. 2. Flow cytogram of the M3m showing dual plot of CD34 versugypes' have been reported to be HLA'DR_ (14)' In 0_ur Se-
CD33. There was intense expression of CD33 with no associated expresd8s, HLA-DR~— or decreased expression was present in 15%
of CD34. (12/74) of the non-M3s. However, to our knowledge, there

TABLE 2A. Distribution of Antigen Expression Among FAB Subtypes of AML?

FAB subtype of AML

MO M1 M2 M3 M4 M5 M6 M7 Total
Antigen (13) (8 (36) (6) ) (5) (&) 1) (80)
CD13 13 6 33 6 7 4 1 1 71
CD14 1 0 1 0 7 4 0 0 13
CD15 4 3 13 4 8 3 0 0 35
CD33 9 6 31 6 8 5 1 1 77
CD34 13 6 28 0 5 1 1 1 55
CD117 11 5 35 4 5 0 2 1 63
HLA-DR 12 6 34 0 9 5 1 1 68
*Numbers in parentheses represent the total number of this FAB subtype in the cases studied.
TABLE 2B. Distribution of Aberrant Antigen Expression Among FAB Subtypes of AML?

FAB subtype of AML

MO M1 M2 M3 M4 M5 M6 M7 Total
Aberrant antigen (13) (8) (36) (6) (9) (5) (2) (1) (80)
CD1 1 1
CD2* 2 3 2 Ciid 10
CD4 3 4 13 1 8 5 1 35
CD5* 1 1 1 1 4
CD7* 6 1 7 1 1 16
CD10* 1 1
CD19 1 3 4
CDh24 1 1
CD56 3 8 1 6 5 23

Numbers in parentheses represent the total number of this FAB subtype in the cases studied.

*Three cases had dual expression of CD2/CD7; 2, dual expression of CD5/CD7; 1, simultaneous expression of CD2/CD7/Chx5ukamdebus

expression of CD5/CD7/CD10.
**All 3 cases were of the M4-Eo FAB subtype.
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TABLE 3. Cytogenetic Findings in 80 Adult AML Cases

Normal—15 (4 M1, 1 M1, 5 M2, 3 M4, 1 M6, 1 M7) Abnormal—65

Abnormal (65)

16 previously reco

gnized non-random abnormality Other most common abnorrhalities

t(15:17) (6 APL)

50— (11) (1 MO, 1 M1, 8 M2, 1 M6)

1(8,21) (1 M1, 4 M2) trisomy 8 (9) (2 MO, 4 M2, 1 M3, 1 M4, 1 M4-Eo)

inv 16 (3 M4-Eo, 1
1(9;22) (1 MO)

M1) monosomy 7 (8) (1 M01, 1 M1, 5 M2, 1 M4-Eo)
monosomy 17 (7) (1 M1, 6 M2)
monosomy 15 (5) (1 M1, 4 M2)

Abnormalities occurring in >1 but < 5 cases*

12p-(4)
monosomy 5 (4)
trisomy 21 (4)
loss of Y (4)
monosomy 3 (3)
trisomy 4 (3)
trisomy 9 (3)

monosomy 21 (2)
monosomy 22 (2)
monosomy 19 (2)
trisomy 11 (2)
7p—(2)
monosomy 8 (2)
monosomy 20 (2)

monosomy 18 (3) 99—-(2)
trisomy 22 (3) 60—(2)
loss of X (3)
Abnormalities occurring together in >1 case*
50—, 12p—(3) 99—, monosomy 17 (2)
50—, monosomy 7 (3) monosomy 7, monosomy 17 (3)
50—, monosomy 15 (3) monosomy 15, monosomy 17 (3)
50—, monosomy 17 (2) monosomy 5, monosomy 18 (2)

monosomy 17, monosomy 18 (2)
monosomy 7, monosomy 15 (3)
monosomy 3, monosomy 7 (2)
trisomy 4, trisomy 9 (2)

aNumber of cases

in parentheses immediately following abnormality.

*There was no association of a specific subtype with any of these abnormalities.

TABLE 4. Summary Table? is only one reported case of M3 with CD34:b)and it is

FAB subtype

. . . unclear if the reported HLA-DR— AMLs were evaluated for
Most important findings/conclusions

M1

M2
M3 (M3m)

M4 (M4-Eo)

M5

CD34+. In these cases, EC may be helpful in distinguishing
CD19+ was exclusively associated wi(8;21) the subtypes. MPO, SBB, and CAE have been reported to be
(922:g22) (3 M2, 1 M1); _ intensely positive in virtually all leukemic cells in M3 (16).
CD19+ may indicate a good prognosis Therefore, if an AML is CD34— and HLA-DR— or HLA-
M5; MPO, SBB, CAE were intensely + M3m DR+/- but lacks this EC staining pa'ttern, the diz?\gno.sis qf
usu’a”y HLA-DR—/CD34— but may be positive for M3 must_ be supported by cytogenetic studies. lee\_lee, if
one or both; EC is useful; must be supported it AML is CD34- or + and HLA-DR+ but shows this EC

M3m must be morphologically differentiated from

{(15:17) (q22:q11.2) staining pattern, a diagnosis of M3 should be considered.
One case of M3m CD56+ and one must differentiate  In regard to recognizing an M5 subtype, the importance lies
from CD56+ AML of “unique subtype” in distinguishing this subtype from M3m. Like APL, M5s are

60% of the M4-Eos were associated with inv(16), a generally CD34—. In our series, all M5bs were CD34—/HLA-

good prognosis indicator; however not all M4-E0DR+ and the M5a was CD34+/HLA-DR+; M5a may be CD34+

Al m(_j;g'ssva:’:‘(’:’g‘;i'ts’v:rgda‘;'scsc;’;;a\"vith v (16), (17).Although CD14 isconsidered an extremely useful marker

_ o in recognizing M5s (2,17), the M5a was CD14—. In addition,

M5 may be morphologically similar to M3m as 4,0 Khalidi et al. report M5a to be CD4—, CD5+, and
Zned”tg",)”;j’ 'is'”oﬁgﬂ'ﬂi;'aﬁfelfvi{ﬂaﬂff_S;gff,'f;I CD117+, our M5a was CD4+, CD5—, and Q4. Therefore,

cases studied. One may distinguish from M3m bya CD14—AML may represent M5 and should be distinguished

EC stains and cytogenetics. from APL by correlation with EC, considering tAMNAE has

“There was no correlation of aberrant expression of T-cell markers or CB¥8EN unexpectedly reported in A@D).

with FAB subtype.

Nonlineage expression of CD1, CD2, CD4, CD5, CD7,
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CD10, CD19, CD24, and CD56 was observed. Althougireviously described in such a large, comprehensive study.
CD20 was the most commonly expressed lymphoid antigenaddition, the high frequency of TdT+ and CD56+ previ-
in the study of Khalidi et al. (2), this antigen was not exusly described in AML with(8;21)(24) was not observed.
pressed. CD7 was most often expressed (46%) in the MO dBiandt et al. described CD19+ in 6 AMLs with a substantial
type; however, aberrant expression of the T-cell markers didnocytic component (3 M4; 3 M5); recurring chromosomal
not specifically correlate with FAB subtype. Of interest, CD2abnormalities and t(8;21) were not identified (25). This asso-
M4Eos were all associated with inv 16; this association haation was not observed in our series. The clinical signifi-
not previously been described. There was increased CD2€amce of these findings is uncertain.
APLs (33%) as has previously been reported (2). AlthoughThe primary role of cytogenetics in AML is as a prognos-
CD4+ AML has been described as relatively specific fdic indicator and in identifying clinicopathologic entities.
monocytic lineage (14), it was observed in subtypes Mipecifically,t(8;21) (q22;922), occurring in 10—20% of M2s
through M6. The highest incidence of CD4+ occurred in Mé&hd occasionally in M1 or M4, is associated with a high re-
(13 cases), M4 (8 cases), and M5 (5 cases); however, the higission rate (26). Another good prognostic indicator is the
est percentage of CD4+ cases included M5 (100%), M4 (90%esence of inv or del (16g22) (27). Although the M4-Eo sub-
M1 (50%), and M6 (50%). Our results differ from those df/pe has indicated this chromosomal abnormality, later re-
Larson, et al. (15); 6 CD4+ cases had CD2+; none of Larsopats(23) and our series underscores the importance of
CD4+ cases had CD2+. In addition, the highest percentageytbgenetic studies in such cases, since not all M4-Eos have
Larson’s CD4+ cases included M5, M4, M2, and M6. Thihis abnormality and vice versa. It is interesting ti&R1)
clinical significance of the above findings is unclear. Althoudlg22;922) and inv (16) are both good prognostic indicators
nonlineage expression of T-cell markers was nonspecific, thegce they are related at the genetic level. Each involve a gene
are useful in identifying leukemic cells as minimal residuabding for a subunit of the core binding factor (CBF) tran-
disease or at relapse. In addition, CD7+ AML has been ssription factor (28,29). Lastly, unless of the hypergranular
ported to be associated with a worse complete remission tgfee of M3, APLs should be diagnostically supported by the
and overall survival than CD7— AML (18). characteristid(15;17) (q22;9q12—21). Although there are re-
CD56+ in AML has been described as a fairly commaported APLs without this translocation (30,31), to this date,
finding in MO, M2, M4, and M5 (19); it was nonspecificallythere are no reported M3ms without tt{is5;17) (2,12).
expressed in our subtypes MO (15%), M2 (22%), M3 (17%),
M4 (67%), and M5 (100%). Thus, overall, 11 of 21 (529ACKNOWLEDGMENTS
patients with CD56+AML demonstrated at least partial mono-1hea author would like to acknowledge the following indi-
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