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Abstract

BACKGROUND: Rituximab single or in combination with CHOP regimen for treatment of CD20-positive non-Hodgkin lymphoma
has achieved good curative effects. Autologous hematopoietic stem cell transplantation (AHSCT) has been shown to improve the
curative effects and increase survival rate of patients with non-Hodgkin lymphoma. However, the curative effects of these two

methods remain disputed.

OBJECTIVE: To investigate the efficiency of rituximab in combination with AHSCT on CD 20-positive non-Hodgkin lymphoma.
METHODS: Six patients with CD 20-positive non-Hodgkin lymphoma (stage 1V) underwent AHSCT and rituximab administration.
375 mg/m? rituximab was intravenously administered 2-4 times prior to AHSCT, twice prior to and after peripheral blood stem cells
mobilization and preprocessing, respectively, as well as once every 3 months after AHSCT.

RESULTS AND CONCLUSION: The mean number of mononuclear cells and CD 34-positive cells was 5.13x10%/kg and
4.75x10%/kg, respectively. Following AHSCT, all 6 patients presented normal hematopoietic functions, neutrophils exceeded
0.5x10°/L at 9-15 days and blood platelet counts exceeded 20x10°9/L at 12-19 days. Hemorrhagic cystitis, interstitial
pneumonia, cytomegalovirus infection, or hepatic venous obstruction was not observed during the whole process of AHSCT in
each patient. At 6-32 months, patients completely recovered. These results indicate that rituximab in combination with AHSCT
is a good method for treatment of CD20-positive non-Hodgkin lymphoma and rituximab maintenance therapy could prevent

disease recurrence.

INTRODUCTION

After conventional therapy, some non-Hodgkin
lymphoma patients survive long time, but with high-risk
prognosis factors. Refractory or recurred lymphoma
possesses poor curative effects. Autologous
hematopoietic stem cell transplantation (AHSCT) has
been recently shown to be an important method to
treat or heal non-Hodgkin lymphoma. AHSCT can
improve the curative effects and increase survival rate
of patients with non-Hodgkin lymphoma. Rituximab
single or in combination with CHOP regimen for
treatment of CD20-positive non-Hodgkin lymphoma
has achieved good curative effects. Rituximab in
combination with CHOP and AHSCT for treatment of
non-Hodgkin lymphoma have markedly reduced the
recurrence of non-Hodgkin lymphoma.

This paper reported a successful treatment of
CD20-positive non-Hodgkin lymphoma using rituximab
combined with AHSCT.

CASE INTRODUCTION

General data

Six patients with CD 20-positive non-Hodgkin
lymphoma (stage IV) admitted to the Affiliated Hospital
of Guiyang Medical College between August 2006 and
May 2009 were included in this study. These patients,
comprising 4 males, 2 females, averaging 44.6 years
of age (range 30-57 years old), corresponded to the
WHO diagnostic criteria of non-Hodgkin lymphoma. Of
them, 5 were diffuse large B-cell ymphoma, 1 small
lymphocytic lymphoma, 3 were previously untreated,
and 3 were patients with recurred non-Hodgkin
lymphoma. Written informed consent regarding

treatments and risk was obtained according to
Administrative Regulations on Medical Institution
formulated by the State Council of Chinal".
Therapeutic regimen was approved by Hospital
Medical Ethics Committee.

Therapeutic methods

For patients who were previously untreated, four
courses of treatment involving rituximab combined
with AHSCT were used. Precisely, on day 1:
rituximab (375 mg/m?, i.v.); on day 2:
cyclophosphamide (750 mg/m?, i.v.); on day 3:
vincristine (2 mg/m?, i.v.); on days 2-6: prednisone
(100 mg/d, oral administration). For patients with
recurred non-Hodgkin lymphoma, two courses of
treatment involving rituximab combined with ICE
regimen. Precisely, on day 1: rituximab (375 mg/m>,
i.v.); on days 2-4: VP-16 (100 mg/m?, i.v.); on day 3:
carboplatin (300 mg/m?, i.v.).

Mobilization, collection and cryopreservation of
peripheral blood stem cells

A regimen comprising cyclophosphamide (4.0 g/m?,
administered through two sessions) and recombinant
human granulocyte colony-stimulating factor
(rhG-CSF) was used. For patients who failed in
mobilization procedure, a CE regimen comprising
cyclophosphamide (2.0 g/m?, administered through
two sessions) and etoposide (500 mg/d, for 2
consecutive days) was employed. When peripheral
white blood cells were less than 1x10%/L, rhG-CSF
was subcutaneously administrated at a dose of 300
ug/d. When white blood cell counts recovered to
5x10%/L, peripheral blood hematopoietic stem cells
were isolated through the use of CS-3000 Plus blood
cell separator (Baxter Healthcare, USA), and
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collected through one or two sessions, each 10.0-14.0 L of
circulated blood. Peripheral blood mononuclear cells
(1.70-10.20)x10%/kg receptor body mass and CD 34-positive
cells (2.10-14.40)x10%kg receptor body mass were harvested.
The collected stem cell suspension and cryoprotectant
(containing 12% hetastarch and 10% dimethyl sulfoxide ) were
mixed at a proportion of 1:4 and then placed at -80 C for
future use.

Pre-processing scheme

The BEAM pre-processing scheme was employed. Precisely,
on day 1: Mel (140 mg/m?, i.v.); on days 2-5: VP-16 (200 mg/m>,
i.v.) and Ara-C (200 mg/m?, i.v.); on day 6: BCUN (300 mg/m?,
i.v.). Then, autologous hematopoietic stem cell transplantation
was performed. On days 1 and 8, rituximab (375 mg/m?, i.v.)
was used.

Supportive treatment and complication prevention

Prior to surgery, patients received general physical
examinations, and removal of infection foci involving oral cavity,
auricular meatus, nasal passage, crissum, and respiratory tract.
Following chlorhexidine (1: 2 000) bath, patients underwent
pre-processing in the 100 laminar flow room. Precisely, strict
reverse isolation measures were performed until white blood
cell counts reached 5.0x10%L. At the same time, drug was
routinely used to prevent the infection of pathogenic
microorganism, including bacteria, fungus, Pneumocystis carinii,
and virus. If infection occurred, anti-infective therapy was
immediately performed after collection of etiological specimen,
and corresponding treatments were given according to
etiological results. On day 3 after transplantation, G-CSF
[(5.0-10.0 pg/kg per day, s.c.) till surviving, and hemoglobin
was maintained > 70 g/L and blood platelet counts > 20x10°/L.
Prostaglandin E1 (20 pg/d) was used to prevent hepatic venous
occlusion and mesna injection for hemorrhagic cystitis.

Disease condition monitoring

Disease condition was periodically assessed, including whether
hematopoietic and immunological functions recurred. Rituximab
(375 mg/m?, i.v.) was administered once every 3 months, for 1
or 2 years in succession, to prevent relapse.

RESULTS

Efficacy of peripheral blood stem cell mobilization and
collection

Peripheral blood stem cells were collected once or twice at 12-14
days after chemotherapy. Results showed that the mean number
of mononuclear cells in the collected samples was 5.13x10%/kg
and that of the CD 34-positive cells was 4.75%10/kg.

Hematopoietic function recovery following AHSCT
Following AHSCT, all 6 patients presented normal
hematopoietic functions, neutrophils exceeded 0.5x10°%/L at
9-15 days and blood platelet counts exceeded 20x10°°/L at
12-19 days.

Drug adverse reactions and AHSCT complications
Hemorrhagic cystitis, interstitial pneumonia, cytomegalovirus
infection, or hepatic venous obstruction was not observed
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during the whole process of AHSCT in each patient.

Assessment of therapeutic effects
At 6-32 months, all patients were in complete remission.

DISCUSSION

AHSCT has been widely accepted in the treatment of relapsed
or refractory invasive lymphoma. Considerable studies
support a viewpoint that autologous transplantation can be
used as a standard treatment, in particular for the patients with
relapsed lymphoma who are sensitive to chemotherapy.
Evidence exists that AHSCT, as a first-choice therapeutic
intervention, can reduce 40%-50% of tumor invasion, and
18%-25% of patients with relapsed lymphoma receive the
second complete remission. Compared with conventional
treatment, AHSCT increases long-term survival rate over 30%,
enhances the curative effects of non-Hodgkin lymphoma,
reduces relapse, and prolongs healthy survival period®. But
AHSCT as a first-choice method for treatment of high-risk,
invasive lymphoma remains disputed. Greb et al*! performed
a meta analysis of 2 728 patients with invasive non-Hodgkin
lymphoma and concluded no difference between AHSCT and
conventional therapeutic methods in terms of non-reduced
survival rate and total survival rate. This occurs because
40%-70% of non-Hodgkin lymphoma patients unavoidably
suffer from relapsed lymphoma and die following AHSCT, and
relapsed lymphoma is frequently observed in patients who
present with tiny residual disease foci in vivo and/or receive
tumor cells contaminated AHSCT.

Rituximab, a chimeric murine/human monoclonal antibody,
kills tumor cells by antibody-dependent cells mediated
cytotoxicity, complement-dependent cytoxic effect, inducing
tumor cell apoptosis, interfering anti-apoptotic approach, and
increasing lymphoma cell sensitivity to chemotherapy®®.
Rituximab combined with chemotherapy has been widely used
to treat CD20-positive non-Hodgkin lymphoma and acquire
satisfactory curative efficacy.

Rituximab in conjunction with AHSCT for treatment of
CD20-positive non-Hodgkin lymphoma has recently become a
rapidly growing area of research. Several studies®” have
demonstrated that rituximab chemotherapy combined with
AHSCT for treatment of progressive non-Hodgkin lymphoma
can acquire satisfactory healthy survival rate and long-term
survival rate. Umberto et al'® recently reported that rituximab
chemotherapy plus AHSCT for treatment of progressive
non-Hodgkin lymphoma had acquired 70% 4-year healthy
survival rate, and 80% 4-year total survival rate, and the
control results are 44% and 54% respectively.

Michele et al® used intensive chemotherapy, rituximab
infusion, and AHSCT to treat 15 patients with CD20-positive
mantle cell or follicular lymphoma and acquired good
therapeutic efficacy. The negative-tutnning rate of IgH gene
rearrangements was 93% and at 14 months after AHSCT, 93%
of patients were still in complete remission. Christian et all'
reported similar results. The present study used rituximab
infusion and AHSCT to treat 6 patients with CD 20-positive
non-Hodgkin lymphoma and obtained good short-term
curative effects. These results indicate that rituximab
combined with AHSCT is presently an ideal choice for
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treatment of CD20-positive lymphoma.

Rituximab infusion in combination with chemotherapy
mobilization and in vivo purging has been studied. For
example, Michele et al reported 15 patients with lymphoma
invovling bone marrow and received anti-CD20 monoclonal
antibody rituximab. Results revealed that the CD34-positive
cells harvested from the patients who received both
chemotherapy and rituximab were polymerase chain
reaction-negative in 93% of cases (versus 40% of controls).
Belhadj et all'" treated 11 relapsed B cell non-Hodgkin
lymphoma first with rituximab, then a mobilization
chemotherapeutic regimen, followed by peripheral blood stem
cell transplantation. Results revealed that harvests were free
of PCR-detectable molecular marker in 9 cases. There is
evidence that following in vitro purging with rituximab,
80%—-90% of stem cell harvests from patients with
PCR-negative peripheral blood were contaminated with
lymphoma cells®, which presumes not to produce influences
on mobilization and collection of peripheral blood stem cells,
although related laboratory examinations are not performed.
Brugger et al''? reported that rituximab consolidation after
AHSCT can prevent repalse by clearance of minimal residual
disease in patients with follicular or mantle cell lymphoma.
The present study used rituximab (375 mg/m?, i.v.) once every
3 months for 1-2 years in succession to prevent relapse as far
as possible. During the whole follow-up period, all patients
were in complete remission, with marked curative effect. But
long-term curative efficacy needs to be further investigated. In
addition, whether rituximab can inhibit organism’s immune
function, increase function is also the key part in future work.

REFERENCES

[1]  State Council of the People's Republic of China. Administrative
Regulations on Medical Institution. 1994-09-01.

(2]

(3]

&l

[10]

(1]

[12]

Laport GF, Williams SF. The role of high-dose chemotherapy in
patients with Hodgkin’s disease and non-Hodgkin’s lymphoma.
Semin Oncol.1998;25(4):503-507.

Rodriguez J, Conde E, Gutié¢rrez A, et al. Frontline autologous
stem cell transplantation in high-risk peripheral T-cell ymphoma:
a prospective study from The Gel-Tamo Study Group. Eur J
Haematol. 2007;79(1):32-38.

Greb A, BohliusJ, Trelle S, et al. High-dose chemotherapy with
autologous stem cell support in first-line treatment of
aggressive non-Hodgkin lymphoma-results of a comprehensive
meta-analysis. Cancer Treat Rev. 2007;33(4):338-346.
Naparstek E. The role of the anti-CD20 antibody rituximab in
hematopoietic stem cell transplantation for non-Hodgkin
lymphoma. Curr Hematol Rep. 2005;4(4):276-283.

Steven M, Horwit Z, Robert S, et al. Rituximab as adjuvant to
high_dose therapy and autologous hematopoietic stem cell
transplantation for non-Hodgkin lymphoma. Blood. 2004;103(3):
777-783.

Edo V, Wim L, van PJ, et al. Rituximab improves the treatment
results of DHAP-VIM-DHAP and ASCT in relapsed/progressive
aggressive CD20+ NHL: a prospective randomized HOVON
trial. Blood. 2008;111(2):537-543.

Umberto V, Annalisa C, Emanuele A, et al. Dose-dense and
high-dose chemotherapy plus rituximab with autologous stem
cell transplantation for primary treatment of diffuse large B-cell
lymphoma with a poor prognosis: a phase Il multicenter study.
Haematologica. 2009;94(9):1250-1258.

Michele M, Massimo D, Liliana D, et al. Successful in vivo
purging of CD34-containing peripheral blood harvests in mantle
cell and indolent lymphoma:evidence for a role of both
chemotherapy and rituximab infusion. Blood. 2000;96(3):
864-869.

Christian HG, Arne K, Anna L, et al. Long-term progression-free
survival of mantle cell lymphoma after intensive front-line
immunochemotherapy with in vivo—purged stem cell rescue: a
nonrandomized phase 2 multicenter study by the Nordic
Lymphoma Group. Blood. 2008;112(7):2687-2693.

Belhadj K, Delfau-Larue MH, Elgnaoui T, et al. Efficiency of in
vivo purging with rituximab prior to autologous peripheral blood
progenitor cell transplantation in B-cell non-Hodgkin
slymphoma: a single institution study. Ann Oncol. 2004;15(3):
504-510.

Brugger W, Hirsch J, Griinebach F, et al. Rituximab
consolidation after high-dose chemotherapy and autologous
blood stem cell transplantation in follicular and mantle cell
lymphoma: a prospective, multicenter phase Il study. Annals of
Oncology. 2004;15(11):1691-1698.

BixEMFAEBEREHZE BHUATIFETEMER 6 §*

hESR, EFEA, S, WHEE, REXRMAEFRMEERMAR  S{MEHRMAT 550004)

IEREY B 1969 F4E BMEEUHA
R, 2001 FRAEZFEEL B 8E
FEN , TENETHRRBES EHFTR.
HE

B F 2 R SRS CHOP J7 %4k
JTIRTT CD20 B kAR 7 itk LR LA
UFTT R, AR A R A H AR AT
FAEIR T A B W] LR i B T RORn A A7
R, TR PRI A O AR SR
BHEY: Hi B @G T e ke &8
BT CD20 14 AR B itk LR A 2K
1

FE: X 6 ] CD20 FHME IR & Sk LR IV
R AT B G T SRR AR K IR, BEC
MR EE R, 2R T RS T 2~4

1140

W, BRAFITACEATE & 2 Ik, BHEER 3
MRGERRIT 1R, FZEBRHHEN
375 mg/m® £ .

HEREEER: PYIRELNMZMMECH 5.13%
10%kg, CD34 4%k Ay 4.75x10°kg. 6
il BG4 AE S, & T ReYY
PRELIGAL, PR 4 Ok T 0.5%107°L
N¥HEE 9~15 d, I/ #H it Hok T
20x10°L" AR 12~19 d. 6 il iR H1EFR
P AR P8 o R A I PR I I 8 o TR o
9% B PR 2 R R e K O 28 46 I R0 o
Pl & By A R, TR S8 K
BEAR RN KA. B 6~32 MH, &
H BT AR IRAS . $EoR B MG 40
MR LI F % B bt iR T CD20 FH AR #F

P.O. Box 1200, Shenyang

SRR R — R R 5, ATAERRIR T AL
R, AATPIEEKR.
XBEIA): IRETRMRERE, Rz,
Rt MGG TN T4
doi:10.3969/j.issn.1673-8225.2010.06.040
FEYKS R394.2  SCHkRINGD: B
Y F S 1673-8225(2010)06-01138-03
IhESR, EFA, S, BHEE, RIER
A i i 4R R LI ) 22 8 SRR T A
EHEMER 6 B FEANTEHRRE
&K, 2010,14(6):1138-1140.
[http://www.crter.org http://cn.zglckf.com]
(Edited by Jin HS/Song LP/Wang L)

I

110004  cn.zglckf.com



