
Multiple biopsies revealed chronic lymphoadenitis and
lymphoepithelial thymoma. After mediastinal radio-
therapy the patient was well until January 1996, when
fever reappeared together with hepatosplenomegaly
and a generalized edematous state. Splenectomy
revealed a fibrocongested spleen, abdominal lymph
nodes had abundant plasma cells, a liver biopsy was
normal. She was treated with antibiotics and steroids,
but the fever returned when the prednisone dose was
tapered down.

She was referred to our clinic in December 1996,
with sustained fever, lymphoadenopathy, and hepato-
megaly. Lymph node biopsy established the diagnosis
of plasma cell-rich MCD. Physical examination also
revealed small, raised, reddish-purple cutaneous nod-
ules on the right knee and both ankles, which had
appeared two years before. Histology confirmed the
clinical suspicion of KS. Visceral KS localizations were
detected on the hard palate and in the stomach.
Serum IL-6 levels were extremely high (1,850 pg/mL);
serum anti-HHV8 antibodies were present and plasma
HHV8 positivity was confirmed by PCR.

The rapid clinical deterioration, irrespective of
steroids, prompted us to add a single dose of intra-
venous (iv) cyclophosphamide (30 mg/kg). An evident
clinical and laboratory improvement was complicated
by disseminated intravascular coagulation and cere-
bral hemorrhage. One month later hematologic and
neurologic problems were stable; a relapse of MCD
led us to restart cyclophosphamide with an iv pulse
(25 mg/kg) followed by oral administration (2
mg/kg/die) together with prednisone (1 mg/kg/die).
The fever disappeared and the enlarged lymph nodes
shrank. Erythrocyte sedimentation rate, C-reactive
protein, and liver function all improved; IL-6 dropped
to levels seen in normal control subjects (164.6±119.3
pg/mL). Steroids were tapered down to 10 mg/day.

In May 1997 a cutaneous spreading of KS required
local radiotherapy. �-interferon was tried briefly, but
was stopped because of severe depression. Consid-
ering the possibility that the impressive polyclonal
plasma cell differentiation of MCD might be under
the control of the T-cell system and that the T-cell
immunoregulatory circuits might also be abnormal,4

we added cyclosporin A (CyA 4 mg/kg/die) to oral
cyclophosphamide. The palpable lymph nodes did
not increase in size and no new nodes appeared.
Unexpectedly, we also observed beneficial effects on
the KS lesions. Skin and hard palate nodules pro-
gressively reduced in size and some disappeared. No
new lesions could be detected in the skin or in the
stomach. In April 1998, because of the high cumu-
lative dose, cyclophosphamide was interrupted, while
CyA was continued at an unvaried dosage. Since then
the patient’s clinical, radiological and laboratory
findings have been stable suggesting that cyclophos-
phamide and low dose CyA may be used to achieve
a satisfactory and prolonged control of both lym-
phoid and KS cell proliferation in MCD.
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High-dose ifosfamide and etoposide infusion
plus methylprednisolone for refractory or
relapsed aggressive non-Hodgkin’s lymphoma

The prognosis of  patients with aggressive non-
Hodgkin’s lymphoma (NHL) who fail to achieve a
complete remission with first-line anthracycline-con-
taining chemotherapy or who relapse remains
poor.1–4 Many salvage regimens have been reported
for these patients with varying effectiveness and very
poor chance of long-term survival.1,2 Ifosfamide has
been included in some of these regimens, often in
association with etoposide.1,2,5,6 Improved survival
may be obtained with high dose chemotherapy and
autologous hematopoietic stem cell transplantation,
especially in chemosensitive relapses.7,8

Sir,
We designed a novel salvage program including

high-dose ifosfamide infusion plus high-dose frac-
tionated etoposide and methylprednisolone (IFOVM),
followed by DHAP chemotherapy9 and subsequent
intensive chemotherapy with autologous peripheral
blood stem cell transplantation (APBSCT) for patients
with refractory or relapsed aggressive NHL.

Between November 1996 and December 1998, 20
consecutive patients were included in this protocol.
Patient characteristics at diagnosis are summarized in
Table 1. Informed consent was obtained from all
patients. 

IFOVM induction salvage chemotherapy consisted
of ifosfamide (10 g/m2 as a 72-hour continuous
intravenous infusion on days 1-3), etoposide (150
mg/m2 every 12 hours as a 2-hour i.v. infusion on
days 1 to 3), mesnum (20% of the total dose of ifos-
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famide 30 minutes before its infusion, 60% during
the infusion of ifosfamide and 20% during 12 hours
after its completion) and methylprednisolone (60
mg/m2 on days 1 to 5). Glycosylated granulocyte
colony-stimulating factor (G-CSF) at a dose of 5
mg/kg daily was started on day 6. After full hemato-

logic recovery, two cycles of the DHAP regimen9 (dex-
amethasone 40 mg days 1-4, cytarabine 2 g/m2 every
12 hours as a 2-hour infusion and cisplatin 50 mg/m2

by continuous infusion on days 1 and 2) were given
as consolidation chemotherapy. Harvesting of peri-
pheral blood stem cells (PBSC) was planned after
either IFOVM or DHAP primed with  G-CSF at a dose
of 5 µg/kg daily. Patients who achieved complete
remission (CR) or partial  remission (PR) were to
receive APBSCT with the BEAM protocol.10

Patient characteristics at treatment are summarized
in Table 1. The median age was 50 years (range 31-64)
with 11 men and 9 women. All patients showed dra-
matic tumor regression following IFOVM. Treatment
was well-tolerated. The main toxicity was myelosup-
pression with neutropenia (less than 0.5�109/L) last-
ing a median of 4 (range 2-8) days and thrombocy-
topenia (less than 20�109/L) a median of 4 (range 0-
32) days. Ten patients developed neutropenic fever
with 2 bacteremias and one urinary tract infection.
Non-hematologic toxicity according to the WHO scale
was modest: 2 patients developed grade 2 neurologic
toxicity, 1 grade 3 pulmonary toxicity, and 1 grade 3
hepatic toxicity, with full recovery in all cases. All 20
patients proceeded to receive DHAP consolidation: 2
patients received only one cycle, 15 two cycles and 3
three cycles. Following IFOVM and DHAP three
patients achieved CR (15%) and 8 PR (40%), for a
total response rate of 55%. Tumor progression during
DHAP was noted in 9 patients. The total response rate
appeared to differ between patients with relapsed and
refractory disease, 6/6 (100%) in the former group vs
5/14 (36%) in the latter (p=0.02 by Fisher’s exact test)
(Table 2).

In 4 patients no attempt was made to collect PBSC
because of rapid tumor regrowth during DHAP. In
the remaining 16 cases PBSC were collected from 4
patients after IFOVM and from 12 after DHAP. In the
former group the median number of CD34+ cells har-
vested was 11.6�106/kg (range 3-15) from a median
of 1 apheresis (range 1-2), while in the DHAP group
a median of 6�106/kg CD34+ cells (range 2.7-25.7)
were harvested from 1 to 3 aphereses (median 2).

To date ten patients have been autografted (3 in
CR, 6 in PR and 1 with progressive disease) and two
in stable PR are awaiting transplantation. With a
median follow-up after transplant of 13 months, 5
patients have progressed, 2 have died in apparent CR
and 3 are still in CR, 25, 23 and 7 months after APB-
SCT. The median overall survival of this series, calcu-
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Table 1. Patient characteristics at diagnosis and during pro-
gression prior to IFOVM. 

At diagnosis  During progression
N (%) N (%)

Stage 
I-II 3 (15) 5 (25)
III-IV 17 (85) 15 (75)

B symptoms 
No 9 (45) 7 (35) 
Yes 11 (45) 13 (65)

LDH
≤ 1 n. v. 6 (30) 9 (45) 
> 1 n. v. 14 (70) 11 (55)  

�2-microglobulin
≤ 1 n. v. 6 (30) 16 (80)
> 1 n. v. 11 (55) 4 (20) 
Not done 3 (15)

Performance status
0-1  9 (45) 11 (55)
2-4 11 (55) 9 (45)

IPI 
0 2 (10) 1 (5)
1-2 4 (20) 12 (60)
3-4 13 (65) 6 (30)
5 1 (5) 1 (5)

Tumor score
0 2 (10) 0
1-2 5 (25) 11 (55)
3-4 8 (40) 6 (30)
5 5 (25) 3 (15)

Histology
DLBCL 17 (85)
PTCL 3 (15) 

No. of prior chemotherapies
1 12 (60)
2 7 (35)
≥ 3 1 (5)

Type of chemotherapy
CHOP 17 (85)
MegaCHOP 1 (5) 
MACOP-B 1 (5) 
Others 1 (5)

Prior radiotherapy
No 16 (80)
Yes 4 (20)

Previous response to therapy
Primary refractory 9 (45)
Acquired refractory  5 (25)
Relapsed 6 (30)

Time from last treatment 
≤ 6 months 14 (70)
> 6 months 6 (30)

IFOVM: ifosfamide, etoposide, methylprednisolone; n. v.: normal value; IPI:
international prognostic index; CHOP: cyclophosphamide, vincristine, doxo-
rubicin, prednisone; Mega-CHOP: high dose cyclophosphamide, vincristine,
doxorubicin, prednisone; MACOP-B: methothrexate, adriamycin, cyclophos-
phamide, vincristine, prednisone, bleomycin; DLBCL: diffuse large B-cell
lymphoma; PTCL: peripheral T-cell lymphoma. 

Table 2. Response to IFOVM/DHAP according to the dis-
ease status during progression.

CR PR Overall response

All patients (n=20) 3 8 11 (55%)

Refractory (n=14) 1 4 5 (36%)*

Relapsed (n=6) 2 4 6 (100%)*

IFOVM: ifosfamide, etoposide, methylprednisolone; DHAP: dexamethasone,
cytarabine, cisplatin; CR: complete remission; PR: partial remission;
*p=0.02 by Fisher’s exact test.  



lated from the beginning of salvage therapy, is 5
months (range 3-32). 

In conclusion, this salvage regimen with high-dose
ifosfamide and etoposide appears promising in
patients with relapsed progressive NHL, and patient
accrual will continue in this disease category. Both
IFOVM and DHAP plus G-CSF allow adequate PBSC
mobilization for one or two APBSCT procedures. In
patients with refractory aggressive NHL the regimen
appears to have little activity, and such patients
should receive alternative experimental therapies.
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Transfusion requirement can be abolished by
epoietin-� and autologous platelet
predeposit in patients receiving high dose
chemotherapy with stem cell support

In patients undergoing high dose sequential
chemotherapy (HDS) for breast cancer (BC),1 allo-
geneic platelet transfusions can be avoided by using
cryopreserved autologous platelets.2 Nevertheless,
half of these patients develop a mild anemia before
myeloblation, requiring eventually blood transfu-
sion. In this cohort of patients, we evaluated the
efficacy of recombinant human erythropoietin
(EPO)3,4 in preventing the development of anemia,
and therefore any allogeneic transfusion require-
ment.

Sir,
Ten consecutive high risk BC patients undergoing

HDS with PBSC transplantation entered the study.
Relevant parient characteristics at baseline are report-
ed in Table 1. HDS included high dose cyclophos-
phamide (HDCY, 7 g/m2) plus G-CSF and, as the
final myeloablative regimen requiring PBSC support
(≥5�106 CD34+ cells/kg bw), melphalan (160
mg/m2) and thiotepa (600 mg/m2). Platelet transfu-
sions were given when the platelet count dropped
below 20�109/L or in the presence of bleeding
episodes while red blood cell (RBC) units were trans-
fused for Hb level < 8 g/dL. Epoietin-� (EPO-�) was
administered at a dose of 10,000 U sc three times
weekly plus oral iron supplementation starting after
PBSC collection until myeloablation.

Autologous PCs were collected by a single platelet-
pheresis at platelet rebound after HDCY, when cir-
culating platelet count exceeded 250�109/L. PCs
were processed, stored and reinfused as previously
described.2 All patients completed the HDS program. 

Before HDCY the median serum EPO concentra-
tion was 19.8 mU/mL, and in 5/9 patients the O/P
ratio was < 0.8,  revealing an inappropriate serum
EPO concentration for the degree of anemia.5 EPO-
� was administered for 7 to 9 weeks, without any
adverse effect.  Changes in Hb level during EPO-�
treatment and transfusion requirement are reported
in Table 2.
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Table 1. Baseline iron status and hematologic parameters
of our 10 patients. Data are reported as mean ± SD (range).

Age, yrs (median, range) 43 (34-54)

Hb, g/dL 12.3±1.4 (10.1-14.5)

Serum iron, µg/dL 81±40 (11-132)

Transferrin saturation % 29±19 (2-59)

Serum ferritin, mg/dL 130±187 (16-594)

Serum EPO, mU/mL 13±6 (3.4-19)

O/P log EPO ratio 0.8±0.2 (0.3-1.0)




