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Abstract: The purpose of this study was to investigate the efficacy of treatment with autologous peripheral blood 
stem cell transplantation (APBSCT) combined with adoptive immunotherapy in B lymphocyte malignant lympho-
ma (ML). According to receiving adoptive Immunotherapy or not after APBSCT, the patients were divided into two 
groups: treatment group and control group. 110 case patients [78 cases with non-Hodgkin’s lymphoma (NHL), 32 
cases with Hodgkin’s lymphoma (HL)] from January 2000 to December 2009 were enrolled in a treatment group, 
while 74 cases (54 NHL, 22 HL) from January 1995 to December 1999 were taken as control. All of patients were 
treated sequentially with chemotherapy regimens for 6 courses. After that, all the patients received APBSCT. After 
hematopoietic reconstruction, the patients in treatment group were given six courses adoptive immunotherapy 
(rhIL-2 100 WU/day for 10 days monthly for each course) while the patients as control group were not given immu-
notherapy. All patients were followed-up for more than 5 years. The result showed that: 1. One patient in treatment 
group died for liver failure in three months, and one died for cerebral hemorrhage in two months; the other patients 
all achieved hematopoietic reconstruction. 2. Follow-up for 1, 3, 5 years, the disease free survival (DFS) rate in treat-
ment group was 97.3%, 93.6% and 87.3%, respectively, while in control group was 91.9%, 73.0% and 64.9%, respec-
tively. Follow-up for 3 and 5 years, there is significant difference in DFS between two groups (P<0.01). The DFS rate 
for 1, 3 and 5 year in treatment group of the patients in stage I/II and III/IV were 100%, 100%, 91.7% and 96.5%, 
91.9%, 86.0%, respectively, while in control group was 100%, 93.3%, 86.7 and 89.8%, 67.8%, 59.3% respectively. 
There is significant difference of DFS for III/IV stage patients between two groups after following up for 3, 5 years 
(P<0.01). 3. The DFS rate for 1, 3 and 5 year in HL patients is 100%, 93.8% and 84.4% in treatment group, while 
that is 100%, 72.7% and 59.1% in control group, respectively. Follow-up for 3 and 5 years, there is significant differ-
ence of DFS in HL patients between two groups (P<0.05). The DFS rate for 1, 3 and 5 year in stage I/II HL patients 
is 100%, 100% and 88.9% in treatment group, while that is 100%, 100% and 80.0% in control group. The DFS for 
1, 3 and 5 year in HL patients in stage III/IV is 100%, 91.3% and 82.6%, while that is 94.1%, 64.7% and 52.9% in 
control group, respectively. There is significant difference of DFS in III/IV stage patients between HL of two groups 
after following up for 3, 5 years (P<0.05). 4. The DFS rate for 1, 3 and 5 year in NHL patients is 96.2%, 93.6% and 
88.5 in treatment group, while that is 90.4%, 73.1% and 65.4% in control group, respectively. Follow-up for 3 and 
5 years, there is significant difference of DFS in NHL patients between two groups (P<0.01). The DFS rate for 1, 3 
and 5 year in NHL patients in stage I/II is 100%, 100% and 93.3.9% in treatment group, while that is 100%, 90% 
and 90.0% in control group. The DFS for 1, 3 and 5 year in NHL patients in stage III/IV is 95.2%, 92.1% and 87.3%, 
while that is 88.1%, 69.0% and 59.5% in control group, respectively. There is significant difference of DFS in NHL 
patients in III/IV stage between two groups after following up for 3, 5 years (P<0.05). Conclusion: The results are 
satisfactory for patients with B lymphocyte ML and treating with adoptive immunotherapy after APBSCT, especially 
the patients in stage III/VI.
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Introduction

Malignant lymphoma (ML) originated from 
human lymphoid hematopoietic system, with 

the clinical characteristics of lymphadenectasis 
involving all the organs [23]. The incidence of 
ML was exactly high, which was with 11rd to 
13nd malignant tumor in China. In America, 
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Australia or other country, there were 30 thou-
sand people suffered from ML each year, and 
the tendency increased every year. In China, 25 
thousand suffered from ML and the number 
was increasing in recent years [24]. Surgery, 
radiotherapy, chemotherapy or treatments with 
traditional Chinese drugs were used in treating 
ML.

Autologous peripheral blood stem cell trans-
plantation (APBSCT) was important in treat-
ment for ML. However, there was still less 
report or investigation on the APBSCT treating 
ML or obtaining high therapeutic effect [25]. 
The long-term survival rate is still unsatisfacto-
ry because of relapsed disease. From January 
2000 and December 2009, 110 ML patients in 
our hospital had received adoptive immuno-
therapy after APBSCT. They have lower risk of 
relapse, better long term-survival rate, and 
higher efficacy than patients received APBSCT 
only. We will report it as follow.

Materials and methods

Patient characteristics

110 ML patients (78 non-Hodgkin’s lymphoma 
(NHL), 32 Hodgkin’s lymphoma (HL)) received 
adoptive immunotherapy after APBSCT from 
January 2000 and December 2009 were the 
treatment group, 74 ML patients (52 NHL and 
22 HL) received APBSCT lonely were the control 
group. More information are shown in Table 1. 
All MLs were confirmed T-cell lymphomas by 
morphology and immunohistochemistry. All 
cases were devided into A group and B group 
based on B symptoms, which consist of by 
fever, weight loss and night sweats. All patients 
had initial staging procedures include complete 
blood counts, serum biochemistry, LDH level 
test, erythrocyte sedimentation rate, computed 
tomography (CT) or MR scan of neck and skull, 

X ray or CT of chest, B-Ultrasound or CT of abdo-
men, B-Ultrasound for superficial Lymph Node, 
bone marrow aspiration and biopsy, except for 
complete physical examination and sufficient 
history-taking. Patients were staged according 
to the Ann Arbor classification.

Treatment before transplantation

Before transplantation, patients with NHL 
received 2 course of CHOP, TAOP and MEOP 
sequentially, while patients with NHL received 
2 course regimen of ABVD, TAOP and MEOP.

Mobilization, collection and preservation of 
autologous peripheral blood stem cell (PBSC) 

We mobilized the PBSC using chemotherapy 
combined with recombinant human granulo-
cyte colony stimulating factor (rhG-CSF). More 
details of collection and preservation of PBSC 
were shown the reference [1]. 

APBSCT procedure

All patients received transplant conditioning 
regimen including total body’s irradiation and 
multidrug chemotherapy ,as follows: 6.0-7.0 Gy 
total body irradiation (4.5-5.5 Gy on lungs, dose 
rate <10 cGy/min) on day-5; Vincristine 2 mg 
and etoposide 200 mg on day -5; mitoxantrone 
10 mg on days -5 to -3, Ara-C 1000 mg twice on 
day -4 and day -3; cyclophosphamide 60 mg/
Kg on day -2, nothing on day -1, Stem cells were 
infused on day 0. The number of infused mono-
nuclear cells were About 3.2×108-5.9×108/Kg 
body weight, which included 5.7×106-9.2×106/
Kg body weight of CD34+ cell.

Prevention of complications

To prevent hepatic veno-occlusive after trans-
plantation by compound Salvia Injection, pros-
taglandin E and antisterone, to prevent and 

Table 1. Clinical material of patient
 Disease status in diagnosis KPS score IPI Symptom

Group Cases Median age 
(years)

Sex 
(M/F)

Phase 
I

Phase 
II

Phase 
III

Phase 
IV ≥90 <90 0~1 2 3 4 A B

Treatment group

    NHL 78 41 (23~63) 45/33 4 11 43 20 49 29 20 31 19 8 43 35

    HL 32 40 (20~61) 19/13 2 7 15 8 20 12 7 11 10 4 18 14

Control group

    NHL 52 40 (18~57) 37/15 3 7 29 13 35 17 11 17 15 9 31 21

    HL 22 38 (21~57) 14/8 2 3 10 7 15 7 2 10 6 4 14 8
Note: NHL: non hodgkin’s lymphoma, HL: hodgkin’s lymphoma, M: male, F: female, Symptom of A: there were no fever,emaciation and night sweats Symptom of B: 
incloud fever, emaciationand night sweats; IPI: international prognostic index.
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treat hemorrhagic cystitis by mesana, alkaliza-
tion of urine, diuretic therapy and so on, bacte-
rial infection by VD antibiotics, fungal infection 
by VD Fluconazole. platelet were transfused 
when platelet were less than 20×109/L, Red 
Blood Cell were transfused when RBC were 
less than 80 g/L, hG-CSF 150 ug were used 
per 12 hours when the nutrophils were 0, IL-1 
3mg were used per day on some patients to 
promote hematopoietic recovery.

Adoptive immunotherapy after transplantation

After hematopoietic reconstruction, the pati- 
ents in treatment group were given six courses 
adoptive immunotherapy (rhIL-2 100 WU/day 
for 10 days per month for one course) while  
the patients as control group were not given 
immunotherapy.

Follow-up criteria

All patients were followed up hospitalized or by 
telephone for once every 3 months during the 
first year, every 6 months form the second year 
and the total followed up time was 5 years.

Statistical analysis

Statistical analyses were performed using the 
SPSS software (version 13.0). χ2 test were used 
in efficacy analysis, Kaplan-Meier methods 
were used in DFS analysis. 

Results

Hematopoietic restitution and transplant 
complications

There was one patient in each group did not  
get the hematopoietic restitution, one died of 
hepatic failure 3 months later and one of cere-

bral hemorrhage 2 months later. Therefore, the 
overall rate of transplant-related mortality was 
1.09%. Granulocytes ≥0.5×109/L were reached 
at days from 10 to 16, white blood cells ≥ 
4.0×109/L were reached at days from 13 to 20, 
Platelets ≥50×109 were reached at days from 
21 to 28. The bone marrow pattern was normal 
21 to 28 days later. 37 patients got mouth 
ulcers, which improved after regular treatment 
for 7-10 days. 12 patients got hemorrhagic cys-
titis, which improved after hydration, alkaliza-
tion of urine, the use of mesana. 41 patients 
got fever with the temperature about 38-39°C, 
which became normal after antibiotic treat-
ment for 5-7 days. 47 patient got liver dysfunc-
tion which were improved after liver protection 
therapy.

Total efficacy of two groups

The complete response (CR) rate of the treat-
ment group and the control group before trans-
plantation was 80.9% and 83.9%, respectively, 
there is no significant difference between two 
groups (P>0.05). After 1 years of follow-up, dis-
ease free survival (DFS) of the treatment group 
and the control group were 97.3% (107/110) 
and 91.9% (68/74), respectively, there is no 
significant difference between two groups 
(P>0.05). After 3, 5 years of follow-up, DFS of 
the treatment group and the control group were 
93.6% (103/110) and 73.0% (54/74), 87.3% 
(96/110) and 64.9% (48/74), respectively, 
there is significant difference between two 
groups (P<0.01). DFS rate of two groups shown 
in Figure 1.

The efficacy of patients in different stages

The CR rate of patient in stage I/II and III/IV in 
the treatment group and the control group were 

Figure 1. Disease free survival curver of two groups.
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87.5% and 79.1%, 93.3% and 81.4%, respec-
tively, there is no significant difference between 
different stages and two groups (P>0.05). For 
the treatment group, after 1, 3, 5 years of fol-
low-up, DFS of patients in stage I/II and stage 
III/IV were 100%, 100%, 91.7% and 96.5%, 
91.9%, 86.0%, respectively, there is no sig- 
nificant difference between different stages 
(P>0.05). For the control group, the 1 year DFS 
rate of patients in stage I/II and stage III/IV 
were 100% and 93.3%, respectively, there is no 
significant difference between different stages 
(P>0.05). the 3,5 years DFS rate of patients in 
stage I/II and stage III/IV in the control group 
were 86.7%, 89.8% and 67.8%, 59.3%, respec-
tively, there is significant difference between 
different stages (P<0.01). For patients in stage 
I/II, there is no significant difference between 
the DFS of two groups in 1, 3, 5 years follow-up 
(P>0.05). For the patients in stage III/IV, there 
were also no significant difference in DFS 
between two groups in 1 years follow-up 

patients in the treatment group and the control 
group were 100% and 100%, there is no signifi-
cant difference between two groups (P>0.05). 
After 3, 5 years of follow-up, DFS of HL patients 
in the treatment group and the control group 
were 93.8% (30/32) and 72.7% (16/22), and 
84.4% (27/32) and 59.1% (13/22), respective-
ly, there is significant difference between two 
groups (P<0.05).

The efficacy of HL patients in different stages

The CR rate of HL patient in stage I/II and III/IV 
in the treatment group and the control group 
were 100% and 82.6%, 100% and 82.4%, 
respectively, there is no significant difference 
between different stages and two groups 
(P>0.05). For the treatment group, after 1, 3, 5 
years of follow-up, DFS of HL patients in stage 
I/II and stage III/IV were 100%, 100%, 88.9% 
and 100%, 91.3%, 82.6%, respectively. For the 
control group, after 1, 3, 5 years of follow-up, 

Figure 3. Disease free survival curver of phase III/IV in two group.

Figure 2. Disease free survival curver of phase I/II and III/IV in control group.

(P>0.05), but there is signifi-
cant difference in DFS betw- 
een two groups in 3, 5 years 
follow-up (P<0.01). DFS of 
patients in different stages  
of two groups is shown in 
Figures 2 and 3. 

The efficacy of HL patients

The CR rate of HL patients  
in the treatment group and 
the control group were 87.5% 
and 86.4%, there is no sig- 
nificant difference between 
two groups (P>0.05). After 1 
years of follow-up, DFS of HL 
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DFS of HL patients in stage I/II and stage III/IV 
were 100%, 100%, 80.0% and 94.1%, 64.7%, 
52.9%, respectively. 

For HL patients in stage I/II, there is no signifi-
cant difference between the DFS of two groups 
in 1, 3, 5 years follow-up (P>0.05). For the HL 
patients in stage III/IV, there were also no sig-
nificant difference in DFS between two groups 
in 1 years follow-up (P>0.05), but there is sig-
nificant difference in DFS between two groups 
in 3, 5 years follow-up (P<0.05). It is shown in 
Figure 4. 

The efficacy of NHL patients 

The CR rate of NHL patients in the treatment 
group and the control group were 78.2% and 
82.7%, there is no significant difference be- 
tween two groups (P>0.05). After 1 years of 
follow-up, DFS of NHL patients in the treatment 
group and the control group were 96.2% 
(75/78) and 90.4% (47/52), there is no signifi-
cant difference between two groups (P>0.05). 
After 3, 5 years of follow-up, DFS of NHL 

patients in the treatment group and the control 
group were 93.6% (73/78) and 73.1% (38/52), 
88.5% (69/78) and 65.4% (34/52), respective-
ly, there is significant difference between two 
groups (P<0.05).

The efficacy of NHL patients in different stages

The CR rate of NHL patient in stage I/II and  
III/IV in the treatment group and the control 
group were 80.0% and 90.0%, 77.8% and 
81.0%, respectively, there is no significant  
difference between different stages and two 
groups (P>0.05). For the treatment group, after 
1, 3, 5 years of follow-up, DFS of NHL patients 
in stage I/II and stage III/IV were 100%, 100%, 
93.3% and 95.2%, 92.1%, 87.3%, respectively. 
For the control group, after 1, 3, 5 years of fol-
low-up, DFS of NHL patients in stage I/II and 
stage III/IV were 100%, 90.0%, 90.0% and 
88.1%, 69.0%, 59.5% respectively. For NHL 
patients in stage I/II, there is no significant  
difference between the DFS of two groups in  
1, 3, 5 years follow-up (P>0.05). For the NHL 
patients in stage III/IV, there were also no sig-

Figure 4. Disease free survival curver of phase III/IV of HL in two group.

Figure 5. Disease free survival curver of phase III/IV of NHL in two group. 
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nificant difference in DFS between two groups 
in 1 years follow-up (P>0.05), but there is sig-
nificant difference in DFS between two groups 
in 3, 5 years follow-up (P<0.05). It is shown in 
Figure 5. 

Discussion

Malignant lymphoma (ML) are sensitive to 
chemotherapy and radiotherapy, so their Short-
term outcome are better than other malignant 
tumor. Though 3 years DFS was high to 50% 
when NHL patients adopted CHOP regimen and 
HL patients adopted ABVD regimen as first line 
therapy, local radiotherapy are adopted for spe-
cific circumstances. The long-term DFS was 
only 30%, while other patients died of relapse 
or progression [2, 3]. Clinical Studies has 
proved that autologous blood stem cell trans-
plantationin after chemotherapy will improve 
survival rate than chemotherapy alone [4-6]. 
The efficacy of APBSCT as consolidation thera-
py for high-risk patients and as salvage therapy 
for progressive patients has also been suggest-
ed by several studies, but the role of APBSCT in 
the first-line treatment for primary NHL patients 
remains controversial [7-9]. Some studies have 
shown APBSCT should be the standard treat-
ment for the novo patient who did not get remis-
sion, Some studies suggested that APBSCT 
should be the standard treatment for the 
patients who do not get first remission, pati- 
ents with chemosensitive relapsed disease, 
patients with aggressive or advanced disease, 
and high-risk patient with poor prognosis [10-
12]. Though the present results show the effi-
cacy and safety of APBSCT Compared with che-
motherapy and radiotherapy in patients with 
malignant lymphoma, some patients die from 
relapsed disease. Transplant-related mortality 
was just 2.7% [13].

Patient relapsed because that even transplan-
tation conditioning including high doses of  
total body irradiation and chemotherapy can 
not completely eradicate residual cancer cells 
in the transplant recipient [14, 15]. Some stud-
ies have shown that some treatment like dou-
ble APBSCT [16, 17], APBSCT followed regular 
chemotherapy or biotherapy [18], using DC-CIK 
cells after [19] APBSCT help to prevent of re 
currence [20]. It also shown that consolida- 
tion chemotherapy or local radiotherapy after 
APBSCT will improve the long-term survival. 
According To our study, there were no signifi-

cant difference in CR rate before APBSCT 
between two groups. APBSCT related mortality 
was just 1.09%. After 5 years follow up, 3 or 5 
year DFS of patients who received IL-2 as the 
adoptive immunotherapy after APBSCT were 
higher than patients received APBSCT only. 
There is no significant difference in DFS 
between stage I/II patients and stage III/IV 
patients in the treatment group. But for the 
control group, there is significant difference in 
DFS between stage I/II patients and stage III/IV 
patients in the control group in 3, 5 years fol-
low-up. Significant difference were observed 
stage III/IV patients between the treatgroup 
and the control group, which inferred that the 
patients of stage III/VI benefit significantly. 
Patients of staged I/II also benefit from APBSCT 
as the first line therapy for its safety and 
efficacy.

IL-2 was a type of cytokine that regulates the 
activities of lymphocytes, that are responsible 
for immunity. IL-2 also promotes the prolifera-
tion and differentiation of T/NK cells and 
enhances phagocytosis, induces cytokine’s 
secretion, which play an important role in anti-
tumor immunity [21]. Nagler [22] et al had 
shown an advantage in DFS for 109 malignant 
lymphoma patients who received rIL-2 immuno-
therapy after APBSCT in comparison with his-
toric controls. These results suggest that rIL-2 
is relatively well tolerated. There was a signifi-
cant enhancement of long term survival of ML 
patients receiving post-APBSCT immunothera-
py. In short, APBSCT were safe for malignant 
lymphoma, with few and mild complications. 
Using IL-2 as adoptive immunotherapy after 
APBSCT would improve DFS significantly, which 
has a broad scope in future clinical application, 
It is worth further popularizing.
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