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Summary. A total of 110 patients with high-grade non- 
Hodgkin's lymphoma (NHL) not previously treated by 
chemotherapy or by radiotherapy at more than one site of 
disease underwent a regimen comprising an intensive 
6-week initial, induction phase using vincristine, adria- 
mycin, methotrexate, and prednisolone (VAMP) followed 
by the non-cross-resistant combination cyclophospha- 
mide, etoposide, and vindesine (EEE). The median age of 
patients was 54 years, the majority having stage IV disease. 
The median follow-up was 34 months and all patients have 
completed treatment. The overall complete remission (CR) 
rate for all patients was 68%. The initial phase of treatment 
produced a CR rate of 49%. The full regimen was complet- 
ed by 87 patients, and of these, 66 (76%) achieved CR. Of 
those achieving CR, 72% were relapse-free, on an actuarial 
basis, at 2 years. Overall 2-year survival was 53%, with a 
median survival of 31 months. The survival of older pa- 
tients and those with lymphoblastic histology was compa- 
rable to that of other groups. The survival prospects of pa- 
tients with stage IV disease was not as good as that of 
other patients, with a significant trend to shorter survival 
in patients with more advanced disease. Toxicity was pre- 
dictable and manageable for both phases of the regimen, al- 
though it was more severe for the initial phase. Dose-limit- 
ing toxicities were neutropenia and mucositis. This regi- 
men is active in the treatment of advanced high-grade 
NHL with acceptable toxicity. These results have encour- 
aged us to continue the study of weekly chemotherapy, 
which we will compare with standard cyclical chemothera- 
py in a prospective, randomized trial. 
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Introduction 

The majority of patients with high-grade non-Hodgkin's 
lymphoma (NHL) present with disseminated disease incur- 
able by local modalities of treatment. Only those patients 
who achieve a complete remission (CR) following treat- 
ment have any chance of long-term survival, and attempts 
to improve the outlook depend on improving the CR rate 
produced by combination chemotherapy. 

The theoretical work of Goldie and Coldman [1 l] has 
suggested that early exposure to multiple non-cross-resis- 
tant drugs will increase cell kill and the chance of achiev- 
ing CR. Earlier work by one of us has shown that, if che- 
motherapy is given weekly to prevent tumor regrowth be- 
tween courses, high CR rates can be achieved in a short 
period [3]. Methotrexate (MTX) is an active drug in high- 
grade NHL and has a spectrum of side effects different 
from that of most chemotherapeutic agents. It can be 
added to standard chemotherapy regimens with little in- 
crease in overall toxicity and with possible increased effi- 
cacy [6, 8, 12]. In an attempt to increase the CR rate and 
overall survival produced by VAP [vincristine (V), adria- 
mycin (A), prednisolone (P)] as previously described by 
Blackledge et al. [3], we added MTX to this combination 
and followed this initial, intensive, 6-week induction regi- 
men (VAMP) with the non-cross-resistant combination 
etoposide (VP-16, Vepesid), cyclophosphamide (Endoxa- 
na), and vindesine (Eldesine) given on a standard 3-week 
cycle (EEE). Depending on the remission status of patients 
prior to starting EEE, this phase of treatment represented 
either alternative remission induction or consolidation 
therapy. 

Materials and methods 

Study group. A total of 110 patients with a histopathologi- 
cal diagnosis of high-grade NHL who had not previously 
received chemotherapy or radiotherapy at more than one 
site of disease were treated with this regimen. The study 
group comprised a consecutive series of patients being 
treated for advanced high-grade NHL with curative intent. 
Patients excluded were those in whom intensive chemo- 
therapy with curative intent was clearly inappropriate or 
poor renal function made treatment with high-dose metho- 
trexate inadvisable. Patients with previous other malignan- 
cies were also excluded, as were patients aged 80 or over. 
Characteristics of the study group are summarized in 
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Table 1. Characteristics of patients at entry to study 

n % 

Age distribution age < 50 
Age range 15-78 age 50-59 
Median age 54 age 60-  69 

age 70 + 
S e x  

Female 40 
Male 70 

45 (41) 
24 (22) 
30 (27) 
II (10) 

n % n % 

Stage 7 

B symptoms 
No B symptoms 

68 (62) stage I 8 (7) 
42 (38) stage II 24 (22) 

stage III 20 (18) 
stage IV 58 (53) 

Sites of stage IV disease (all sites) 

In addition to nodal disease, 
Liver 15 
Gastrointestinal (GI) 14 
Lung 11 
Bone marrow 10 
Skin 9 
Bone 3 
Other 2 

Previous radiotherapy 9 (8) 

Maximum bulk of disease 
Not measurable 13 (12) 
< 5 cm 30 (27) 
5-10 cm 33 (30) 
> 10 cm 34 (31) 

Histological type 
Centroblastic/immuno- 49 (45) 

blastic 
Lymphoblastic 13 (12) 
High-grade NOS 40 (36) 

(reviewed) 
High-grade NOS 8 (7) 

(not reviewed) 

With no nodal involvement, 
GI 1 
Bone 1 
Liver 1 

Table 1. Staging laparotomies were not routinely carried 
out, intraabdominal disease normally being assessed by CT 
scan. All eight stage I patients had bulky disease ( >  10 cm 
max. diameter) or incompletely resected gastrointestinal 
(GT) disease, for which radiotherapy was not considered 
appropriate first-line treatment. 

Histopathological material from 102 patients was re- 
viewed by a panel of  five histopathologists with a special 
interest in lymphoma. The panel viewed histopathological 
material, initially alone and later together, and agreed on a 
diagnosis for each patient. Classification was based on the 
Keil classification, with the following grouping adopted 
for the purposes of  this study: (A) HGL-lymphoblast ic  
(working formulation = lymphoblastic and small, non- 
cleaved cell); (B) HGL-centroblastic or immunoblastic 
(working formulation = diffuse, large cell and large cell, 
immunoblastic); (C) HGL-large cell, not  otherwise classi- 
fiable (working formulation = intermediate or high-grade 
type but not further classifiable); (D) non-high-grade lym- 
phoma. Histopathological material from the remaining 
eight patients was seen by only one member of  the panel 
and was allocated to either group C or D. 

Treatment. Scheduling and doses for the initial (VAMP) 
and consolidation phases of  treatment (EEE) are shown in 
Fig. 1. EEE was given to CR plus three cycles with a maxi- 
mum of eight cycles; patients in CR at the end of  VAMP 
received only three cycles of  EEE. I f  the neutrophil count 
was below 1.0×109/1 or the platelet count below 
50 × 109/1, treatment with VAMP or EEE was delayed by 
1 week. I f  the neutrophil count was between 1.0 
and 2.5× 109/1 or the platelet count between 50 and 
100x 109/1, then myelosuppressive drugs (adriamycin in 
VAMP, all drugs in EEE) were given at 50% of  the proto- 
col dose. In other cases, full doses were given except where 
severe toxicity had occurred or when the general condition 
or age of  the patients was felt to warrant dose modifica- 
tion. The majority of  patients received treatment on an 
outpatient or day-case basis. Patients with lymphoblastic 
lymphoma did not routinely receive intrathecal methotrex- 
ate or cranial prophylaxis. 

Assessment of  response and toxicity. The standard criteria 
for response and toxicity of  the World Health Organiza- 
tion (WHO) as previously defined by Miller et al [19] were 
used for all patients. In particular, CR required the disap- 
pearance of  all clinical disease, with all abnormal investi- 
gations returning to normal for a minimum of  2 months. 

Statistical methods. Data for patients in the study were 
stored on a VAX 8730 minicomputer and analyzed using 
the BMDP statistical software package [9]. The incidence 
of  toxicity in different groups was compared using the chi- 
square test; the extent of  dose reduction in different 
groups was compared using the Kruskal-Wallis nonpara-  
metric analysis of  variance. Survival was plotted using the 
product-limit estimate of  Kaplan and Myer and compared 
between groups using the log rank test or the test for linear 
trend for ordered groups [20]. 

R e s u l t s  

Overall, 75 (68%) of  the patients achieved CR at some time 
during chemotherapy, with a 95% confidence interval 
(C. I.) of  59%-77%. The response status of  patients during 
the two phases of  treatment is shown in Table 3. Eight pa- 

drug/dose/route week l 2 3 4 5 6 

Vincristine 2 mg i.v. 

/;a:Iriamycin 50 mg/m 2 i.v. 

Methol~exate 250 mg/m 2 i.v. 

Prednisolone 60 mg/m 2/day p.o. 

EE-•g/dose/route day i 2 3 

Cyelophosphamlde I gm/m 2 l.v. 

Vindesine 3 mg/m 2 i.v. 

Etoposide 125 mg/m 2 I.v. 

Etopo~d~ 250~m 2 p.o. ~ 

repeat day 21 

Fig. 1. Scheduling of treatment during induction phase (VAMP) 
and during non-cross-resistant consolidation phase (EEE). Dur- 
ing treatment with methotrexate, urine was alkalinized by giving 
2 g sodium bicarbonate q. d. s. orally for 4 days beginning 24 h be- 
fore methotrexate. Folinic acid (15 mg) was given every 6 h orally 
for 3 days beginning 24 h after methotrexate 
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Fig. 2. Actuarial survival of all patients stud- 
ied with 95% confidence limits. Numbers re- 
maining at risk shown in brackets [n] 
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Fig. 3. Actuarial relapse-free survival, with 
95% confidence limits, for patients achieving 
complete remission with chemotherapy. 
Numbers at risk shown in brackets In] 
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Fig. 4. Actuarial survival of all patients stud- 
ied, divided by age. Age <50, n = 45; age 
50-59, n = 24; age 60-69, n = 30; age >70, 
n = 11. (ZI 2 for trend = 0 . 8 1 ;  P = 0 . 3 7 )  

tients who achieved CR with chemotherapy received addi- 
tional radiotherapy (XRT) to sites of  previous disease. 
Three who were not in CR at the end of  chemotherapy 
were given XRT,  and as a result one achieved CR. 

The median fol low-up was 34 months,  with a min imum 
of  15 months. The median survival for all patients was 31 
months (Fig. 2), with an actuarial 2-year survival for all 
patients of  53% (95% C. I., 44%-63%). Overall survival in 

different groups of  patients was compared: there was no 
statistically significant difference for age (Fig. 4) or histol- 
ogy (Fig. 5). Patients with stage IV disease had worse sur- 
vival prospects than other patients (Fig. 6), with a signifi- 
cant trend toward shorter survival in patients with more  
advanced disease (P = 0.01). Of the patients achieving CR 
72% (95% C. I., 61%-83%) were free of  relapse at 2 years 
(Fig. 3). There were, however,  two late relapses beyond 
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Fig. 5. Actuarial survival of all patients stud- 
ied, divided by histological type. Lympho- 
blastic, n = 13; centroblastic/imrnunoblas- 
tic, n = 49; high-grade NOS, n = 48. (222 = 
0.326; P = 0.85) 

2 years, both in patients with stage IVB disease. Of 20 re- 
lapses, 17 occurred at sites of  previous disease. The three 
sites of  relapse not previously involved included two CNS 
relapses, one in a patient with lymphoblastic histology 
who had not received CNS prophylaxis. 

The percentage of  intended protocol dose received by 
patients is shown for each drug in Table 2; vincristine, 
vindesine, and methotrexate most often required dose re- 
duction. Of 110 patients, 36 (33%) had no dose modifica- 
tions during VAMP, and 39/87 (45%), no dose modifica- 
tion during EEE. Dividing patients into the age groups 
specified in Table 1 and comparing the extent of  dose re- 
duction in each group by the Kruskal-Wallis analysis of  
variance showed that older patients received significantly 
lower doses of  vincristine (test statistic = 20.22; P = 
0.0002), methotrexate (test statistic = 11.00; P = 0.012), 
cyclophosphamide (test statistic = 12.69; P = 0.005), and 
etoposide (test statistic = 10.91; P = 0.012). Of 110 pa- 
tients, 60 (55%) completed VAMP with no delay, and 
52/87 (60%) completed EEE with no delay. Twenty-three 
patients received no EEE, 17 because of  death before 
EEE, four because of  patient refusal, and two due to their 
withdrawal by their treating physician because of  toxicity 
during VAMP. The number of  cycles of  EEE received 
ranged from one to eight, with 15 patients having less than 
three. Only one patient with lymphoblastic histology who 
achieved CR received prophylaxis against CNS relapse 
(intrathecal methotrexate and cranial XRT). 

The dose-limiting toxicity during both phases of  treat- 
ment was neutropenia, with neutrophil counts of  less than 
1.0 x 109/1 occurring at some point during VAMP in 40 of  
109 (37%) patients assessed, and at some point during EEE 
in 40 of  84 (48%) patients. Platelet counts < 50 × 109/1 oc- 
curred in only 6/107 patients during VAMP and 3/80 pa- 
tients during EEE. Severe neuropathy was also rare (9/106 
during VAMP). Moderate or severe mucositis was more 
common during VAMP (30/106 patients) than during EEE 
(3/77). Patients over the age of  60 had a higher incidence 
of  severe neutropenia ( <  1.0 × 109/1) during VAMP (20 of  
41 patients over 60, 20 of  68 patients under  60; Z 2 = 6.15; 
P = 0.046) but no higher incidence of  neutropenia during 
EEE nor of  thrombocytopenia,  mucositis, or neuropathy. 
Seventeen patients required treatment for proven or sus- 
pected septicemia while myelosuppressed. 

Of 25 patients who died during treatment six died of  
progressive or unresponsive lymphoma. There were 12 
deaths to which treatment contributed, 10 during VAMP 
and 2 during EEE. These comprised bacterial infections in 
eight patients, viral hepatitis in one, hemorrhage in one 
patient who had a low platelets count before chemothera- 
py commenced,  and gastric perforation in two patients 
who had extensive gastric lymphoma. Five patients died of  
causes unrelated to disease or treatment - two of  fatal pul- 
monary emboli, two of  myocardial  infarcts, and one of  
progressive renal failure that developed after completion 
of  VAMP and prevented treatment with EEE. In two pa- 
tients the cause of  death could not be ascertained. 
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20% 

0% . . . .  ." . . . .  -" " ' "  - - -  . . . .  7. . . . .  i . . . .  ~ . . . .  ~ . . . .  ~ . . . .  ~ . . . .  

5 1 0  15  2 0  2 5  3 0  3 5  4 0  4 5  5 0  

t i m e  s i n c e  s t a r t  o f  t r e a t m e n t  ( m o n t h s )  

Fig. 6. Actuarial survival of all patients stud- 
ied, divided by stage of disease. Stage I, 
n = 8; stage II, n = 24; stage III, n = 20; 
stage IV, n = 58. (Z2 for trend = 6.43; 

P = 0.011) 



Table 2. Percentage of patients having dose reductions as shown 

Drug Extent of dose received as a percent of full 
protocol dose 

<50% 50-75% 76%-fui1 Full dose 

Vincristine 22 14 8 56 
Adriamycin 6 19 17 58 
Methotrexate 14 22 6 58 
Prednisolone 4 4 5 87 

Etoposide 8 15 24 53 
Vindesine 16 12 14 58 
Cyclophosphamide 3 17 16 64 

Discussion 

The combination of  cyclophosphamide,  doxorubicin, vin- 
cristine, and prednisolone (CHOP), devised soon after the 
introduction of  doxorubicin (adriamycin) for the treat- 
ment of  high-grade NHL,  was one of  the first to produce 
CR rates of  over 50% [2, 14], becoming a widely used first- 
line regimen [27]. Many attempts have been made to in- 
crease the response rate produced by this regimen by the 
addition of  further active but nonmyelosuppressive drugs 
such as bleomycin [13, 26] or methotrexate [8, 12], by inter- 
calating radiotherapy [25], or by the addition of  immuno- 
therapy [15]. Most such regimens are still based on the ad- 
ministration of  myelosuppressive drugs every 21 days or 
more;  although there is some suggestion that these regimes 
are more effective than simple CHOP,  long-term survival 
is generally no greater than 30%. 

Other regimens with a greater number of  active drugs 
[22], alternating non-cross-resistant combinations [10], or 
more frequent treatments [16] have produced higher remis- 
sion rates and more long-term survivors than CHOP-based 
regimes. Most recently, the MACOP-B regimen [16] using 
short-course, weekly treatment has shown 2-year disease- 
free survival rates as high as 91%. While comparison be- 
tween such uncontrolled studies is fraught with difficulty 
because differences in the patient groups can have a pro- 
found effect on results, at least one author has concluded 
that "there is absolutely no justification for the use of  
C H O P  (alone) as first-line therapy in (high-grade non- 
Hodgkin 's  lymphoma)"  [17]. 

The regimen described here was a development of  VAP 
[3], the first intensive, weekly treatment schedule for high- 
grade NHL. The short but intensive initial, induction 
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phase of  treatment was followed by a non-cross-resistant 
combination with the aim of  increasing CR rates and 
overall survival. In this study 49% of the patients were in 
CR at the end of  the induction phase, a result similar to 
the 55% CR rate produced with VAP alone [3]. This does 
not exclude the value of  the addition of  methotrexate and 
may reflect differences in the populations under treatment. 
The fact that 18% of our patients achieved CR during 
EEE, together with the response to EEE in some patients 
showing disease progression during VAMP, suggests that 
the early switch to an alternative non-cross-resistant com- 
bination can increase the overall response rate. The CR 
rate with this regimen is comparable with that produced 
with P roMACE-MOPP or M-BACOD. Our results are not 
as good as those reported for MACOP-B;  however, these 
studies cannot be compared,  as the latter involved only 
28% of patients aged over 60, only 33% of patients with 
stage IV disease, and no stage I patients. In the absence of  
stage-specific survival rates in most other studies, it is dif- 
ficult to make further comparison. The M(m)-BACOD reg- 
imen, however, produces a 3-year survival probability of  
0.55 for stage I I I  or IV patients [21], a figure comparable 
to that in our study. The small number of  stage I patients 
in this study all had bulky or abdominal  disease inappro- 
priate for treatment with radiotherapy. We feel it unlikely 
that the inclusion of  these patients makes a significant dif- 
ference to our overall conclusions. 

Because of  the increasing likelihood of  toxicity or com- 
plicating medical conditions with age [1, 4, 5, 16], intensive 
combination regimes have been thought particularly inap- 
propriate for elderly patients with high-grade NHL.  How- 
ever, nonintensive or "gentle" chemotherapy is likely to 
relieve symptoms for only a short time, and death from 
progressive disease usually follows rapidly [18]. In the pre- 
sent study the patients aged over 60, comprising 37% of  the 
group, had a survival rate similar to that of  younger  pa- 
tients. Routine dose reductions were not made but doses 
were attenuated in individual patients as clinically indicat- 
ed. Although neutropenia during VAMP was more fre- 
quent in older patients, the overall incidence of  toxicity 
was similar, suggesting that the lower doses of  chemother- 
apy received by older patients were essentially equitoxic to 
those received by younger patients. This study would sug- 
gest that although older patients may require dose reduc- 
tion, good results may still be achieved if the extent of  this 
reduction is titrated to individual patients only to the ex- 
tent needed to make the regime equitoxic to that of  youn- 
ger patients. 

Table 3. Best response status of patients during VAMP with groups divided according to subsequent status 

Best status achieved Subsequent status of patients Total 
during VAMP (23 received no EEE, 87 received EEE) 
(110 patients 
received VAMP) Died on VAMP Alive no EEE CR after EEE PR after EEE NR/PD after EEE 

CR 54 5* 4 45 0 0 54 
PR 47 7 2 20 10 8 47 
NR/PD 9 5 0 1 0 3 9 

Total 110 17 6 66** 10 ! 1 110 

CR, Complete remission; PR, partial remission; NR/PD, no response or disease progression 
* All died in CR 
** Four died in CR during EEE 
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Lymphoblas t ic  l ymphoma  often has a rapidly  pro-  
gressive clinical  course with early disseminat ion and fre- 
quent CNS involvement  [23]. In this s tudy no differences 
in survival were apparen t  when the b road  his topathologi-  
cal groupings were compared.  The median  survival of  pa-  
tients with lymphoblas t ic  lymphomas  was similar to that 
o f  other patients. The intensive, weekly induct ion regimen 
may  well be par t icular ly  appropr ia te  for this rap id ly  pro-  
l iferating tumor  type. Fur ther  analysis of  cell neoplast ic  
phenotype  is in progress to examine in more detail  the na- 
ture o f  the lymphomas  in this study and their relat ionship 
to the response to t reatment  and the outcome. 

VAMP-EEE has therefore achieved a CR rate of  68% 
in  patients with advanced  high-grade NHL.  Hal f  of  all pa-  
tients entering this study were alive 3 years after starting 
treatment.  This t reatment  can be given on an outpat ient  
basis, with acceptable toxicity,  even to patients in the 7th 
and 8th decade of  life, and may  be par t icular ly  effective in 
patients with lymphoblas t ic  lymphoma.  In the absence of  
any randomized  comparisons,  it is impossible  to draw def- 
inite conclusions about  the effectiveness of  V A M P - E E E  
compared  with other regimes, but  it appears  to be superior  
to the s tandard  CHOP regimen. There is a pressing need 
for prospective,  randomized  studies compar ing  newer 
regimens with s tandard  cyclical chemotherapy.  We have 
cont inued to develop the concept  of  intensive, weekly che- 
motherapy and have taken it to its logical conclusion by 
devising a regimen in which the six most active drugs from 
VAMP-EEE are given on a weekly basis throughout  [24]. 
We believe that  the concept  of  weekly chemotherapy  for 
high-grade N H L  should now be tested more fully and have 
begun a prospective,  randomized  compar ison  between this 
n e w  regimen (CAPOMEt)  and the most widely used cycli- 
cal chemotherapy (CHOP-MTX).  

R e f e r e n c e s  

1. Armitage JO, Potter JF (1984) Aggressive chemotherapy for 
diffuse histiocytic lymphoma in the elderly. J Am Geriatr Soc 
32 (1): 269-273 

2. Armitage JO, Dick FR, Corder MP et al. (1982) Predicting 
therapeutic outcome in patients with diffuse histiocytic lym- 
phoma treated with cyclophosphamide, adriamycin, vincris- 
tine and prednisolone (CHOP). Cancer 50: 1695-1702 

3. Blackledge GRP, Bush H, Chang J e t  al. (1980) Intensive 
combination chemotherapy with vincristine, adriamycin and 
prednisolone (VAP) in the treatment of diffuse histology 
non-Hodgkin's lymphoma. Eur J Cancer Clin Oncol 16: 
1 4 5 9 - 1 4 6 8  

4. Blum RH, Carter SK, Agre K (1973) A clinical review of bleo- 
mycin - a new antineoplastic agent. Cancer 31:903-913 

5. Bristow MR, Mason JW, Billingham ME, Daniels JR (1978) 
Doxorubicin cardiomyopathy: evaluation by phonocardiog- 
raphy, endomyocardial biopsy and cardiac catheterisation. 
Ann Intern Med 88:168-175 

6. Canellos EC, Skarin AT, Rosenthal DS, Moloney WC, Frei E 
III  (1981) Methotrexate as a single agent and in combination 
chemotherapy for the treatment of non-Hodgkin's lymphoma 
of unfavourable histology. Cancer Treat Rep 65: 125-129 

7. Carbone PP, Kaplan HS, Mushoff K et al. (1971) Report of 
the committee on Hodgkin's disease staging classification. 
Cancer Res 31 : 1860-1861 

8. Child JA, Barnard DL, Cartwright SC et al. (1983) A pilot 
study of cyclical chemotherapy with high-dose methotrexate 
and CHOP (MTX-CHOP) in poor prognosis non-Hodgkin's 
lymphoma (NHL). Cancer Chemother Pharmacol 11: 
153-158 

9. Dixon et al. BMDP Statistical Software Manual 1985. Univer- 
sity of California Press, Berkeley 

10. Fisher RI, Young RC, Longo D, DeVita VT (1985) 
ProMACE-MOPP combination chemotherapy for diffuse 
lymphoma. Semin Oncol X11 [Suppl 1] 2 :29-32 

11. Goldie JH, Coldman AJ (1984) The genetic origin of drug re- 
sistance in neoplasms, implications for systemic treatment. 
Cancer Res 44:3643-3653 

12. Gomez GA, Stutzman L, Moayeri H et al. (1982) Combina- 
tions of methotrexate (COP or CHOP) in the treatment of pre- 
viously treated and untreated lymphomas. Cancer Treat Rep 
66:43-47 

13. Jagannath S, Velasquez WS, Tucker SL, Manning JT, 
McLaughlin, Fuller LM (1985) Stage IV diffuse large-cell 
lymphoma: a long-term analysis. J Clin Oncol 3:39-47 

14. Jones SE, Grozea PN, Metz EN et al. (1979) Superiority of 
adriamycin containing combination chemotherapy in the 
treatment of diffuse lymphoma. Cancer 43:417-425 

15. Jones SE, Grozea PN, Metz EN et al. (1983) Improved com- 
plete remission rates and survival for patients with large cell 
lymphoma treated with chemo-immunotherapy. Cancer 51: 
1083-1090 

16. Klimo P, Connors JM (1985) MACOP-B chemotherapy for 
the treatment of diffuse large-cell lymphoma. Ann Intern Med 
102:596-602 

17. Longo DL, DeVita VT (1984) In: Pinedo HM, Chabner BA 
(eds) Cancer chemotherapy 6: The EORTC cancer chemo- 
therapy annual, p 260 

18. Mead GM, Macbeth FR, Williams CJ, Ryall RDH, Wright 
DH, Whitehouse JMA (1984) Poor prognosis non-Hodgkin's 
lymphoma in the elderly: clinical presentation and manage- 
ment. Q J Med 211:381-390 

19. Miller AB, Hoogstraten B, Staquet M, Winkler A (1981) Re- 
porting results of cancer treatment. Cancer 47:207-214 

20. Peto R, Pike MC, Armitage Pe t  al. (1977) Design and analy- 
sis of randomized clinical trials requiring prolonged observa- 
tion of each patient: II. Analysis and examples. Br J Cancer 
35:1-39 

21. Shipp MA, Harrington DP, Klatt MM et al. (1986) Identifica- 
tion of major prognostic subgroups of patients with large-cell 
lymphoma treated with m-BACOD or M-BACOD. Ann In- 
tern Med 104:757-765 

22. Skarin AT, Canellos GP, Rosenthal DS et al. (1983) Improved 
prognosis of diffuse histiocytic and undifferentiated lympho- 
ma by use of high dose methotrexate alternating with stan- 
dard agents (M-BACOD). J Clin Oncol 2:91-98 

23. Slater DE, Mertelsmann R, Koziner B et al. (1986) Lympho- 
blastic lymphoma in adults. J Clin Oncol 4:57-67 

24. Stuart NSA, Child JA, Simmons AV et al. (1987) Weekly che- 
motherapy for high-grade non-Hodgkin's lymphoma - a new 
regimen (Abstract of presentation to British Society for 
Haematology and Netherlands Society of Haematology). Br J 
Haematol 66 (3): 422-423 

25. Sullivan KM, Neiman PE, Kadin ME et al. (1983) Combined 
modality therapy of advanced non-Hodgkin's lymphoma: An 
analysis of remission duration and survival in 95 patients. 
Blood 62:51-61 

26. Todd M, Cadnam ED, Spiro P et al. (1984) A follow-up of a 
randomized study comparing two chemotherapy treatments 
for advanced diffuse histiocytic lymphoma. J Clin Oncol 2: 
986-993 

27. Vaughan Hudson G, Linch DC, Vaughan Hudson B, Jelliffe 
AM (1986) British National Lymphoma Investigation studies 
in advanced high-grade lymphoma. Proceedings of the 14th 
International Cancer Congress, vol 1 : 286 

Received September 1, 1987/Accepted March 3, 1988 


