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IFNa or LDAC and ATRA is required.
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Reconstitution of alveolar macrophages from donor
marrow in allogeneic BMT: a study of variable number
tandem repeat regions by PCR analysis of broncho-
alveolar lavage specimens

Sir,
In this study, PCR amplification of VNTR regions

was used in order to determine the origin of pulmo-
nary alveolar macrophages (PAM) in five BMT
patients. Our results show that this technique is fea-
sible allowing the pattern of reconstitution of this cell
population to be determined regardless of whether
the donor and recipient were sex-matched or not. 

The high incidence and severity of pulmonary com-
plications after allogeneic bone marrow transplanta-
tion (BMT) led us to carry out systematic broncho-
alveolar lavages (BAL), as a guide to pre-emptive ther-
apy.1 This allowed us to obtain pulmonary alveolar
macrophages (PAM) during the first 100 days after
BMT. Tissue macrophages derive from terminal dif-
ferentiation of blood monocytes originating in the
bone marrow. This is supported by the demonstra-
tion that within 3 months following BMT, host tissue
macrophages, including PAM2 and hepatic Kupffer
cells,3 are replaced by macrophages of donor origin.
However, there is some evidence to support the exis-
tence of a local lung stem cell population able to dif-
ferentiate and maintain the number of PAM.4 Differ-
ent conditioning schemes may damage these two
PAM precursors differently, which could be reflected
in another pattern of PAM repopulation after BMT.4

The demonstration of the bone marrow origin of
PAM has been achieved by Y -body detection,2 or a

Table 3. Hematologic and karyotypic response in the 11
Ph+ CML patients treated with IFNaa+LDAC+ATRA.

Complete Karyotypic Progression to 
Months hematologic response accelerated
from start response blastic phase

(CHR)

3rd 9/11 (81%) // //

6th 10/11 (91%) 2/11 (18%) //
case 2 (50% Ph - neg.)
case 7 (82% Ph - neg.)

9th 10/11 (91%) 3/11 (27%) //
case 3 (63% Ph - neg.)
case 5 (19% Ph - neg.)
case 7 (63% Ph - neg.)

12th 9/11 (82%) 5/11 (45%) 2/11 (18%)
case 2 (78% Ph - neg.) cases 1 and 6
case 3 (70% Ph - neg.)
case 7 (74% Ph - neg.)
case 8 (25% Ph - neg.)

case 10 (72% Ph - neg )
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fluorescence in situ hybridization technique (FISH)
with X and Y chromosome probes.5 These studies
require a sex mismatch between donor and recipient.
Polymerase chain reaction (PCR) of variable number
tandem repeats (VNTR) has been used to determine
chimerism status of marrow or peripheral leukocytes
post BMT,6 circumventing the need of sex mismatch.
In the present study, PCR was used to determine the
reconstitution pattern of post-BMT PAM.  

PAM were obtained by BAL7 from five patients (2
CML, 1 ALL, 2 AML) performed between days +30
and +100 after the BMT.8 All of the patients had
received BUCY2 as a conditioning regimen. PAM were
isolated by adhesion to the plastic bottom of a cul-
ture flask after 1-2 h incubation at 37ºC. The super-
natant cells were removed with RPMI 1640 medium
and adherent cells rinsed twice.5 The purified macro-
phages were lysed following conventional methods9

and the lysates were used directly for PCR analysis.
DNA was extracted from whole blood samples or
monocyte cells according to classical methods.
Chimerism studies by PCR of VNTR analysis were per-
formed as described above.10

One BAL sample for each patient was analyzed.
Blood monocytes were simultaneously isolated in two
patients. Chimerism results are depicted in Table 1. 

Our results showed that PCR of VNTR is a feasible
method for detecting donor reconstitution of PAM
after BMT. As far as we know, our study is the first to
report a bone marrow origin of PAM confirmed by
PCR of VNTR regions. In our series a pure donor PAM
pattern was only detected in the patient with the lat-
est BAL (day +108), a pure recipient pattern was
detected in the earliest BAL, and a mixed pattern was
present in the other three cases. A donor pattern of
peripheral blood leukocytes was detected earlier than
PAM. Alveolar macrophage reconstitution seems to
be a time dependent phenomenon. As reported by
Thomas et al.,2 host macrophages are largely replaced
by donor derived macrophages in less than 100 days,
and have an estimated life span of 81 days. Our
results are on keeping with theirs. Our patients
received chemotherapy (BUCY) as a conditioning reg-
imen but the pattern of PAM reconstitution appears
to be similar to that reported by Thomas et al.2 whose

patients received radiotherapy (CYTBI). To sum up,
our results show that PCR detection of VNTR poly-
morphisms is a feasible method for ascertaining the
donor origin of PAM. The pattern of reconstitution
after BUCY seems to be similar to that observed after
irradiation-based regimens, although the small num-
ber of patients included in our study precludes a firm
conclusion on this issue. 
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Table 1. Chimerism status of PAM and blood leukocytes after BMT.

Patient 1 2 3 4 5
Day Chimerism status Day Chimerism Status Day Chimerism Status Day Chimerism Status Day Chimerism status

Blood leukocytes +38 Mixed +64 Donor +56 Mixed +95 Donor +24 Donor
+46 Donor

PAM +38 Receptor +88 Mixed +90 Mixed +95 Mixed +108 Donor

Blood monocytes +88 Mixed +90 Donor

Blood leukocytes +146 Mixed +150 Donor
(relapse)

PAM: pulmonary alveolar macrophages.
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A phase-II study with idarubicin, etoposide and 
prednisone (IVPP), in patients with refractory or early
relapsed intermediate or high grade non-Hodgkin’s 
lymphoma

Sir,
Patients with non-Hodgkin’s lymphoma (NHL)

refractory to primary chemotherapy (CT) or relapse
have an unfavorable prognosis. A variety of salvage
protocols for such patients are available, and, over-
all, approximately 60% of all patients with relapsed or
refractory disease can achieve complete remission
(CR) or partial remission (PR) following reinduction.

Idarubicin is a new anthracycline derivative which
when given as monotherapy or in combination with
other agents, to either relapsed or refractory patients
or previously untreated patients with NHL, has
shown a considerable efficacy.1-5

The object of this prospective study was to deter-
mine  whether a moderately intensive regimen com-
prising idarubicin, etoposide and prednisone (IVPP)
is effective in relapsed or refractory patients with
intermediate or high grade NHL.

Between March 1994 and September 1996, 18
consecutive patients with intermediate or high grade
NHL were diagnosed and treated in our units. 

Patients were eligible for the study if they had not
reached CR or relapsed after front line treatment for
their lymphoma. All patients had been previously
treated according to the protocol of a randomized
study with either CEOP (cyclophosphamide, epiru-
bicin, vincristine, prednisone) or CNOP (novantrone
instead of epirubicin). For various reasons, mainly age
related, the patients included were not eligible for
megatherapy. After first line treatment the disease

remained resistant in 14 (78%) patients. In the oth-
er four patients, the disease recurred within 2-10
months after the induced CR has been achieved.

The treatment regimen under study consisted of
idarubicin 10 mg/m2 days 1-3 IV, etoposide 100
mg/m2 days 1-3 IV, and prednisone 100 mg p.o. days
1-7 (IVPP regimen). A CR was defined as the clinical
and X-ray disappearance of all detectable disease for
a minimum of two months, without the appearance
of any new lesion. A PR was defined as a 50% or
greater reduction of the measurable lesions for at least
one month. Responding patients (CR or PR) received
six courses of treatment. Patients who developed pro-
gressive disease after one course or who failed to
achieve at least a PR after two, were regarded as treat-
ment failures and taken out of the study. All patients
starting therapy were considered evaluable.

The characteristics of the patients participating in
this study are summarized in Table 1.

Of the 18 patients, 4 received only one cycle of CT
due to disease progression. Eight patients received 2-
4 cycles and 6 patients 5-6 cycles. All courses of the
IVPP regimen were given as in-patient therapy. Six
patients (33%) responded: four achieved CR and two
PR. Complete remission lasted 3 months in one
patient and 16 months in another. One CR has now
lasted 30 months and another 37 months so far. Of
the four CR patients one had been resistant to front
line treatment and 3 had relapsed early. Of the two
patients who exhibited PR one was resistant and the
other had relapsed early. 

As far as concerns toxicity, all patients developed
alopecia and 5 of them oral mucositis. Hematologic
toxicity according to the WHO scale was as follows:

Table 1. Characteristics of the 18 patients with resistant or
relapsed intermediate or high grade NHL.

Number of patients 18

Age (median-range) 63 (40-72)

Male/female 8/10

Histology
Large cell 9
Immunoblastic 3
Follicular large cell 3
Mixed small and large cell 1
K1 anaplastic 1
T-peripheral 1

International Prognostic Index At presentation At the beginning
of NHL (6) of IVPP regimen

Low 4 3
Low Intermediate 8 4
High Intermediate 4 9
High 2 2
Resistant to primary treatment 14
Early relapse (<12 months) 4




