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Summary. A total o f  20 adults patients presenting with 
previously untreated lymphoblastic l ymphoma  underwent  
an intensive chemotherapy protocol. Either the B A C O P  or 
the m - B A C O D  regimen was used for induction. I f  the 
patients achieved a complete clinical remission (CR) after 
three courses, they were given intensive consolidation and 
maintenance chemotherapy based on a protocol that was 
modified f rom the L10/L17M regimen of  the Memorial  
Sloan-Kettering group for acute lymphoblastic leukaemia 
and lymphoblastic lymphoma.  Patients exhibiting lo- 
calised areas of  bulky disease were given additional in- 
volved-field ratiotherapy. In all, 15 (75%) men and 5 
(25 %) women  were entered in this study. Their median age 
was 28 years (mean, 30 years; range, 1 2 - 6 4  years). Over- 
all, 3 (15%) had stage II disease, 3 (15%) had stage III  
disease and 14 (70%) had stage IV disease; 7 (35%) 
patients exhibited B symptoms and 4 (20%) had bulky 
disease. The overall (CR) rate was 10/20 (20%), and that 
fol lowing B A C O P  and m - B A C O D  therapy was 4/8 (50%) 
and 6/12 (50%), respectively. In all, 7 of  the 10 complete 
responders (70%) relapsed. The disease-free survival of  
the ten who achieved a CR was 23% at 3 years. The overall 
survival of  all 20 patients at 3 years was only 37%, and 
there were very few long-term survivors. More effective 
treatment for adult lymphoblastic l ymphoma  is required. 

Introduction 

Lymphoblast ic  l ymphoma  is characterised by the aggres- 
siveness of  its course and patients who suffer f rom the 
disease usually exhibit poor  long-term survival [3, 5, 9, 10, 
14]. Although they are often treated in the same way as are 
individuals who display intermediate-grade lymphomas,  
their clinical outcome is generally poorer [8]. Clinical stud- 
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ies have shown that more intensive therapy may improve 
their prognosis [3, 14]. Chemotherapeutic regimens origi- 
nally designed to treat lymphoblast ic  leukaemia have been 
used for lymphoblast ic  l ymphoma  and have achieved good 
results [14]. In this report we describe the clinical outcome 
of  20 patients presenting with lymphoblastic lymphomas 
who underwent an intensive chemotherapy protocol. 

Patients and methods 

From January 1984 to December 1990, 20 patients presenting with 
previously untreated lymphoblastic lymphoma at the University Depart- 
ment of Medicine, Queen Mary Hospital, Hong Kong, were treated with 
intensive chemotherapy. Prior to July 1986, the BACOP regimen was 
used for induction [12]. An attempt was made to improve the treatment 
results after July 1986 by using the m-BACOD regimen instead [13]. If 
the patients achieved a complete clinical remission after three courses, 
they underwent an intensive consolidation and maintenance chemothera- 
py protocol plus central nervous system prophylaxis as modified from 
the L10/L 17M regimen of the Memorial Sloan-Kettering group for acute 
lymphoblastic leukaemia and lymphoblastic lymphoma [14]. Patients 
displaying localised areas of bulky disease were given additional in- 
volved-field radiotherapy. 

The pathological materials were classified according to the Working 
Formulation [10]. When fresh tissue specimens were available, immuno- 
histochemical studies were performed using the immunoperoxidase tech- 
nique [4]. A panel of commercially available monoclonal antibodies was 
used. 

All patients were staged according to the Ann Arbor system [2]. 
Clinical staging procedures included a complete history and physical 
examination, a chest radiograph, full blood counts, blood biochemistry, a 
bilateral iliac-crest trephine biopsy and an aspirate of bone marrow. 
Computerised axial tomography was performed to exclude abdominal 
lesions. Barium studies and/or endscopic examinations were done when 
gastrointestinal involvement was clinically suspected. Laparotomy was 
not routinely carried out. 

Tumour response was assessed using standard criteria [6]. The Ka- 
plan-Meier product-limit method was used to generate disease-free sur- 
vival (DFS) and overall survival curves [7]. DFS was measured from the 
date of first remission to the date of first relapse. The overall survival was 
measured from the date of diagnosis to the date of death or last follow-up. 
The log-rank procedure was used to compare the survival curves and the 
chi-square test with Yates' correction was used to compare complete 
response (CR) and relapse rates. 
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Resul t s  

A total of 20 patients suffering from lymphoblastic lym- 
phomas were investigated, including 15 (75%) men and 5 
(25%) women. The median age was 28 years (mean, 30 
years; range, 12-64 years). In all, 3 subjects (15%) had 
stage II disease, 3 (15%) had stage III disease and 14 (70%) 
had stage IV disease; 7 (35%) patients exhibited B symp- 
toms and 4 (20%) had bulky disease. The disease involved 
the lymph nodes in all 20 (100%) subjects (mediastinal in 
13 cases), bone marrow in 13 (65%), the liver in 9 (45%), 
the spleen in 8 (40%), pleura in 6 (30%), the pericardium in 
2 (10%), subcutaneous soft tissue in 2 (10%), skin in 1 
(5%), Waldeyer's ring in 1 (5%) and the stomach in 1 
(5%). The mean serum lactate dehydrogenase level was 
576 gmol min-1 1 (range, 277-3,445 btmol min-] 1; nor- 
mal, <350 btmol minq 1) and the mean serum albumen lev- 
el was 35 g/1 (range, 19-50 g/l). Fresh tissue specimens 
were available from ten patients, and all exibited the 
T-immunophenotype. 

The induction chemotherapy consisted of BACOP in 8 
patients and m-BACOD in 12. Subjects who achieved a 
CR after three courses underwent the consolidation and 
maintenance chemotherapy protocol. In all, 8 (40%) 
patients received additional local radiotherapy to areas of 
bulky disease. 

The overall CR rate was 10/20 (50%), and that follow- 
ing BACOP and m-BACOD therapy was 4/8 (50%) and 
6/12 (50%), respectively. In all, 7 of the 10 complete 
responders (70%) relapsed. The DFS of the ten patients 
who achieved a CR was 23% at 3 years. Fig. 1 shows the 
DFS curve for the 10 complete responders and the overall 
survival curve for all 20 patients. The overall survival of all 
patients at 3 years was only 37%. Because of the small 
number of patients investigated in this study, factors in- 
cluding the induction regimen (BACOP or m-BACOD), 
sex, age, B symptoms, the presence of bulky disease, the 
primary site of disease, serum lactate dehydrogenase 
levels, serum albumen levels and the clinical stage did not 
appear to predict the clinical outcome. 

Myelosuppression was the major toxicity. In all, 7 
(35%) patients experienced one or more episodes of 
neutropenic infections, including septicaemia and pneu- 
monia, which were fatal in 1 case; 3 (15%) subjects 
developed serious but nonfatal gastrointestinal bleeding as 
a complication of thrombocytopenia. All patients exhibited 
alopecia and experienced nausea and vomiting. One 
40-year-old patient developed secondary myelodysplastic 
syndrome at 33 months after the cormnencement of che- 
motherapy, and it subsequently progressed to acute my- 
eloid leukaemia. 

D i s c u s s i o n  

The prognosis of lymphoblastic lymphoma is generally 
poor [3, 5, 9, 14]. Combination chemotherapy regimens 
such as CHOP (consisting of cyclophosphamide, doxoru- 
bicin, vincristine and prednisone) induce a CR in >50% of 
patients exhibiting intermediate-grade lymphoma and re- 
sult in long-term DFS in at least one-third of these subjects 
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Fig. 1. The disease-free survival of the 10 patients who achieved a CR 
and the overall survival of all 20 patients suffering from lymphoblastic 
lymphoma 

[8]. Although similar regimens have also been used for 
lymphoblastic lymphoma, the clinical outcome has been 
less satisfactory. 

The best management of lymphoblastic lymphoma re- 
mains uncertain. However, there is evidence suggesting 
that more intensive chemotherapy may improve the prog- 
nosis of this disease [3, 14]. In the present study, patients 
received one of the two different induction regimes, 
BACOP or m-BACOD. In our previous experience with 
these two regimens in patients exhibiting advanced inter- 
mediate- and high-grade non-Hodgkin's lymphomas, no 
significant difference was found in their efficacy [8]. In the 
present study, the two regimens produced similar CR rates; 
thus the results were grouped together for analysis. The 
overall CR rate of 50% is comparable to the results of other 
clinical studies using similar induction regimens for the 
treatment of intermediate- and high-grade non-Hodgldn's 
lymphomas [8]. 

It has been noted that lymphoblastic lymphoma is as- 
sociated with a high relapse rate and short DFS even after 
a CR has been achieved [14]. Therefore, the L10/L17M 
consolidation and maintenance protocol, which has been 
shown to be effective in preventing relapses in patients 
presenting with acute lymphoblastic leukaemia and lym- 
phoblastic lymphoma, was used in the present study. 
Nevertheless, a high relapse rate of 70% was observed 
after the completion of treatment. The overall survival of 
these patients remained poor and long-term survivors were 
uncommon (Fig. 1). 

More effective treatment for adult lymphoblastic lym- 
phoma is needed. The results of autologous or allogeneic 
marrow transplantation (BMT) for lymphoblastic lym- 
phoma appear to be encouraging [1]. Most patients exhib- 
iting lymphoma who have undergone BMT have pre- 
viously experienced a relapse or have displayed initially 
refractory disease. It appears that those who have experi- 
enced a chemotherapy-sensitive relapse fare better follow- 
ing than to those who exhibit chemotherapy-resistant dis- 
ease. As the initially good response following conventional 
chemotherapy for lymphoblastic lymphoma often leads to 
eventual relapse, BMT has been used as a kind of intensive 
consolidation therapy and has achieved good results 
[1, 11]. 
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