
higher in less differentiated cells,6 and document that
the production of sCD44 follows an inverse pattern.
The  expression of CH44H correlates with cell binding
to HA, since KG1a and KG1 (see the legend to Table
1) but not HL-60 cells, adhere to immobilized and sol-
uble HA. The effect of HA on CD44H expression, cell
proliferation and differentiation was analyzed after
exposing cells (for up to 4 days) to hyaluronan. As
seen in Table 1,B, HA exposure resulted in a modest
increase in the expression of tmCD44H in KG1a, but
not in KG1 and HL-60 cells.  In turn, production of
sCD44 was greatly increased (13-fold) in KG1a, but
not in KG1 or HL-60 cells. The effect of HA on cell
proliferation is shown in Figure 1. While HA decreased
the proliferation of KG1a in a time-dependent mode,
it was without effect in KG1 cells. Moreover, cell cycle
studies revealed for KG1a, but not for KG1 cells, a HA-
dependent increase in the fraction of cells at Go/G1,
with a concomitant decrease in the fraction of active
proliferating (S+G2/M) cells (Figure 1, inset). In these
cells, differentiation (as judged by morphologic and
histochemical analysis) does not occur after HA-expo-
sure. In HL-60 cells, HA does not affect proliferation,
cell cycle parameters or differentiation.  

Our results show that in immature progenitors
(KG1a), hyaluronan modulates the level of trans-
membrane and soluble CD44H in a fashion which
resembles the effect elicited by anti-CD44 mono-
clonal antibodies.7 Concomitantly, cell proliferation
is decreased. The modulatory effect of HA seems to
require a specific CD44H-hyaluronan interaction,
since other CD44 ligands,8 such as chondroitin sul-
fate or heparin were found to be ineffective. More-
over, as expected HA regulates neither transmem-
brane nor soluble expression of CD54 in KG1a cells.
In myeloid cells, the latter is modulated by cytokines.9

Thus, in immature myeloid  progenitors, the interac-
tion of CD44H with its ligand not only delineates a
specific cell-matrix adhesive system,1 but a signal to
diminish cell proliferation. 
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Isolated asymptomatic severe neutropenia as
the presentation of myeloid/natural killer cell
acute leukemia

Myeloid/natural killer cell acute leukemia is a
poorly known hematologic malignancy. We describe
a case presenting as isolated severe asymptomatic
neutropenia, and show the evolution of flow cytom-
etry markers in two separate bone marrow samples.

Sir, 
CD56+ malignancies include some distinct clinical

entities that have been recently characterized.1 Some
diseases1-4 seem to be of T-cell lineage but others1,5-7

involve the natural killer cell (NKC) precursors. We pre-
sent the case of a patient with an unusual myeloid/
natural killer cell acute leukemia (M/NKCAL).

Diffuse abdominal pain and mild weight loss led a
75-year old woman to consult her gastroenterolo-
gist, who ordered a routine analytic evaluation. The
hematologic findings started additional investiga-
tions. Total leukocyte count (TLC) was 3.5�109/L,
absolute neutrophil count (ANC) 0.042�109/L, red
blood cell count 3.69�1012/L, hemoglobin 122 g/L,
hematocrit 36.2%, MCV 97.9 fL, reticulocytes 2.2%
and platelet count 174�109/L. Routine biochemistry
tests and coagulation times were normal; D-dimer
was negative. Ten percent of circulating leukocytes
were immature, with hypogranular cytoplasm and
nuclear irregularity. We found gingival hypertrophy
but no lymphadenopathy or hepatosplenomegaly.
Abdominal ultrasonography was normal.

Bone marrow (BM) was infiltrated with 80% imma-
ture cells with finely granular Sudan black-B staining
and atypical promyelocyte appearance. In flow cytom-
etry analysis (Figure 1) 79% of these cells were CD45+

HLA-DR– CD13+ CD33+ CD117+ weak, and some also
expressed CD56 (22% of BM cells). The malignant
clone lacked CD1, CD2, CD4, CD7, CD10, CD11b,
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CD14, CD15, CD19, CD22, CD34, CD41, CD42b
and glycophorin-A. The BM karyotype was normal.

With a reduced-dose acute myeloid leukemia induc-
tion schedule, the patient developed subclinical dis-
seminated intravascular coagulation syndrome (DICS)
with high titer D-dimer and mild prolongation of coag-
ulation times. After moderate aplasia, there was excel-
lent ANC recovery to normal values. In a new BM sam-
ple obtained one month after, flow cytometry (Figure
2) showed that the total immature population (CD13+

CD33+ HLA-DR-) formed 65% of BM cells, but that
two-thirds (40% of BM cells) expressed CD56. Neu-
tropenia was again the unique cytopenia present (TLC
2.5�109/L with ANC 0.375�109/L).

M/NKCAL seems to be a malignant acute prolifer-
ation of the NKC precursor. It is relatively frequent
and could be misdiagnosed as acute promyelocytic
leukemia microgranular variant (APL-M3v)5,6 because
cells have some morphologic and cytochemical prop-
erties of atypical promyelocytes. NKC and some
myeloid surface antigens are present but HLA-DR and

CD34 expression is variable.7-10 M/NKCAL cells lack
T-cell antigens, although some aggressive disorders of
CD56+ cells also express them,3 representing the neo-
plastic counterpart of �/�-TCR+ cell precursors.

Our patient had unique interesting features. First,
the initial presentation as a severe selective neutrope-
nia, as occurs in some chronic T-lymphoproliferative
disorders, suggests that NKC and T-CD56+ cells could
share a common intermediate precursor. Second, the
absence of anemia and thrombocytopenia in the var-
ious phases of the disease indicates that NKC pre-
cursor effects (cytokines?), and not predominantly
BM infiltration, induced the persistent neutropenia.
Third, chemotherapy caused subclinical DICS, similar
to that occurring in APL-M3v. Fourth, the natural his-
tory of the disease or the low-dose chemotherapy pro-
voked a clonal evolution with increasing expression
of CD56. Clinical and immunophenotypic data from
M/NKCAL patients could yield information about the
origin, differentiation and regulatory properties of
natural killer cells  and their precursors.
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Liposome encapsulated daunorubicin
(daunoxome) for acute leukemia

Daunoxome (DNX, Nexstar) was given, as a sin-
gle agent, to 11 patients with very poor-risk acute
leukemia. Pharmacokinetic data were also obtained
from 9 of the 11 cases. This small pilot study show
that the toxic profile of this liposomal-encapsulat-
ed anthracycline is low.

Sir,
Daunoxome (DNX, Nexstar) is a preparation of

daunorubicin (DNR) with remarkable physical sta-
bility that is encapsulated into small liposomes and
is registered for the treatment of AIDS-related
Kaposi’s sarcoma.1,2 Since in vitro studies have shown
that DNX can be at least as effective as free DNR
against leukemic cells3-5 and since DNX is likely to be
less toxic than free DNR, we planned a systematic
study of DNX in the treatment of acute leukemia. The
first part of the study was accomplished by evaluat-
ing the effects of DNX alone in 11 patients with very
poor-risk acute leukemia (2 cases of advanced blas-
tic phase of chronic myeloid leukemia, 2 cases of
acute lymphocytic leukemia (ALL) in 2nd relapse, and
7 cases of ANLL in 2nd or subsequent relapse or pri-
mary refractory). The age range of the patients was
39 to 71 years, mean 60±9, median 58. 

DNX was given alone, as a single agent, in three
doses of 60 mg/m2 each (days 1, 3 and 5). The infu-
sion was given through a central venous catheter and
lasted 1 hour. A complete remission (CR) was
obtained in the 2 cases of ALL; one case relapsed after
4 months of unmaintained CR and the other died in
CR of a Gram negative septicemia. A partial response
with a marked and stable regression of splenomegaly
was obtained in the two cases of CML in blastic
phase. Both patients were alive 6 and 12 months after
treatment. The 7 cases of ANLL failed to achieve CR.
Fever developed in 8 of 11 cases. In 4 of 8 cases, the
etiology of the fever was bacterial, Gram positive bac-
teremia in 2 cases, Gram positive and Gram negative
bacteremia in 1 case, and fatal Gram negative sep-
ticemia in 1 case (after achieving CR). Hospital stay
was 15 to 45 days (median 20, range 15 to 45). Blood
transfusion support included red cells (median 12
units, range 0 to 25) and platelets (median 3 units,
range 0 to 7). Oral mucositis, intestinal toxicity and

liver toxicity were not seen. Anti-emetic medications
(ondansetron, tropisetron or granisetron) were used
prophylactically in 3 cases, but no patient complained
of nausea or vomiting.

Pharmacokinetic data were obtained from 9 of the
11 cases by high pressure liquid chromatography. Fig-
ure 1 shows plasma concentrations of DNR and its
main metabolite, daunorubicinol. The half-life of DNR
was 4.65±1.09 hours, with Cmax ranging between 20
and 25 µg/mL and Cmin ranging between 0.1 and 0.2
µg/mL. The area-under-the-curve was 472 ±214
µg/mL/h for DNR and 18±8 µg/mL/h for daunorubi-
cinol. All these values are more than a hundred fold
higher than those expected with free DNR.6

This small pilot trial of DNX alone in patients with
very poor-risk leukemia has shown that the toxic pro-
file of this liposomal-encapsulated anthracycline is
low, suggesting that it is worth testing higher doses
of DNX alone or in combination with other drugs in
the treatment of acute leukemia. 
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Figure 1. Mean (SD) serum daunorubicin and daunorubicinol
concentrations–versus–time profiles following 1-hour i.v.
infusion of daunoxome (60 mg/m2, days 1, 3 and 5).




