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Mechlorethamine, Vinblastine, Procarbazine and
Prednisolone (MVPP) for Advanced Hodgkin’s
Disease

Margaret J. Harding, Laura J. McNulty, Jim Paul, Fred Lee, Alec Brown
and Michael Soukop

Between January 1972 and October 1985, 60 patients with advanced Hodgkin’s disease were treated with
mechlorethamine/vinblastine/procarbazine/prednisolone (MVPP). The complete remission (CR) rate was 50%;
the introduction of computed tomography in 1980 reduced the proportion of CR from 62% to 30% (P = 0.017) as
a consequence of residual mediastinal abnormality of uncertain significance. With a median follow-up of 9 years,
actuarial 5 and 10-year overall survival was 70% and 57%, respectively, with 79% and 65% free from Hodgkin’s
disease. Only age and pathological subtype influenced survival sufficiently to be of prognostic significance,
though the effect of serum albumin, ECOG performance status and B symptoms on Hodgkin’s disease mortality
may have been clinically important.

Eur ¥ Cancer, Vol. 27, No. 8, pp. 1002-1006, 1991.

INTRODUCTION

THE ADVENT of combination chemotherapy in the 1960s radically
altered the prognosis of patients with advanced Hodgkin’s
disease [1]. Previously single agents had yielded at best a 5% 5-
year survival [2], whereas the mechlorethamine/vincristine/pro-
carbazine/prednisone (MOPP) regimen pioneered by de Vita
has resulted in 10-year overall and disease-free survivals of 50%
and 60%, respectively [3].

A British modification of the MOPP combination substituted
vinblastine for vincristine to reduce the neurotoxicity [4]. The
resulting MOPP regimen was adopted by several UK centres as
standard treatment for Hodgkin’s disease. We here report the
mature data with MVPP from Glasgow Royal Infirmary.

PATIENTS AND METHODS
Between January 1972 and October 1985, 53 consecutive
patients with advanced or bulky Hodgkin’s disease and 7 with
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Table 1. Characteristics of patients treated with MVPP

Number  Percentage
Sex (M:F) 30:30
ECOG performance status
0 10 17
1 31 52
2 14 23
3 5 8
Histology
Lymphocyte predominant 3 5
Nodular sclerosis
Typel 14 23
Type I 6 10
Mixed cellularity 26 43
Lymphocyte depleted 11 18
Ann Arbor stage
I A 0 3
B 2
II A 4 18
B 7
I A 10 57
B 23
v A 3 23
B 11

relapse after radical irradiation received MVPP as initial chemo-
therapy. Patients’ characteristics are shown in Table 1: their
median age at diagnosis was 38 years (range 14-73). The original
histology was reviewed by a single pathologist (F. L.) and
reclassified according to currently accepted criteria [5] with
particular reference to the subtype of nodular sclerosis [6].

Staging investigations were modified during the study in
accord with contemporary practice. All patients had a full
clinical examination, chest X-ray and bone marrow trephine.
Bipedal lymphangiography was performed in 41, liver isotope
scan or ultrasound in 9, and computed tomography (CT) of
chest, abdomen and pelvis in 20. 26 patients presenting prior to
1980 underwent formal staging laparotomy and 12 of the other
34 had a percutaneous liver biopsy.

Both stage I patients had B symptoms and bulk mediastinal
disease, 3 of 4 stage IIA lymphomas were > 10 cm in diameter,
the fourth had relapsed within a previously irradiated area.
Opverall, 62% of patients had stage III B or IV disease.

Treatment comprised intravenous mechlorethamine 6 mg/m?
and vinblastine 6 mg/m? on days 1 and 8, with oral procarbazine
100 mg/m? and prednisolone 40 mg on days 1-14: courses
were delivered at 42-day intervals. Prior to 1978, maintenance
treatment was given for 2 years at 3-monthly and 4-monthly
intervals following the initial 6 courses.

Evaluation of response was based on clinical examination,
chest X-ray, follow-up lymphogram films and, since 1980, CT.
Complete remission (CR) required resolution of all clinical and
radiological evidence of disease for more than 1 month. Residual
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abnormality on either criterion was included in the partial
response (PR) category, together with the standard 50% or
greater reduction in the sum of the products of 2 perpendicular
nodal dimensions. Tumour regression less than 50% was con-
sidered a non-response.

In view of the controversy regarding the significance of
residual radiological abnormality [7] the endpoints of this study
are duration of remission and survival, both timed from the start
of MVPP chemotherapy. Patient and tumour characteristics of
potential prognostic significance were analysed by the
Mantel-Haenszel logrank test. Kaplan—Meier estimates were
used to produce survival curves which were terminated when
only 5 patients remained at risk. Response rates pre-1980 and
post-1980 were compared using Pearson’s x2 test, without
continuity correction.

RESULTS
Toxicity

There were 4 toxic deaths from neutropenic septicaemia, 3 of
these occurring prior to 1977. Among the other 56 patients,
there were only 4 episodes of significant infection (1 septicaemia,
3 localised). 10 patients had dose modifications (75% mechlore-
thamine and vinblastine) for WHO grade 3 or 4 myelosuppres-
sion.

1 patient died from acute non-lymphoblastic leukaemia 7.8
years from diagnosis, having received six cycles of MVPP and
extensive salvage therapy including MOPP [4], doxorubicin/
bleomycin/vinblastine/decarbazine [4], etoposide/vinblastine/
doxorubicin/prednisolone (EVAP) [4] and extended-field
irradiation. There were 3 other second malignancies in which
treatment may have been implicated, including a gastric aden-
ocarcinoma, anaplastic astrocytoma and salivary adenocarcino-
ma.

Most patients received prophylactic chlorpromazine and only
4 experienced protracted gastrointestinal toxicity. Alopecia did
not exceed WHO grade 2 and symptomatic neuropathy was not
observed.

Response

30 patients (50%) achieved a complete response. Prior to 1980
when response was assessed by clinical examination, chest X-
ray and follow-up lymphogram films, 23 of 37 patients treated
(62%) achieved a CR; however, the introduction of CT scanning
in 1980 reduced this to 7 of 23 (30%): the difference is statistically
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Fig. 1. Kaplan-Meier estimates of overall survival (all cause
mortality) and Hodgkin’s disease survival (non-cancer deaths
censored).
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Fig. 2. Kaplan—-Meier estimates of survival from Hodgkin’s disease

for type I nodular sclerosis (NSI, n = 14), mixed cellularity (MC

n = 26) and lymphocyte depleted (LD, n = 11) histology. The differ-
ences are significant for NSI vs. MC and MC vs. LD (P = 0.015).

significant (P= 0.017). This anomaly arose because residual
mediastinal CT abnormality in 9 patients, 7 of whom had bulk
disease at this site at presentation, precluded assessment of
response as complete.

22 patients (37%) achieved a partial remission. Further treat-
ment of these patients comprised irradiation (4 cycles), alterna-
tive anthracycline-based chemotherapy (6) or both (3). There
was no change in the residual radiological abnormality in the 7
patients whose disease was re-evaluated following second-line
therapy.

2 patients had MVPP resistant disease and 5 died before
remission status was fully evaluated.

Relapse

10 patients (33%) relapsed from CR at a median of 30 months
(range 18-84 months). Durable second remissions (> 4 years)
have resulted from an anthracycline-containing regimen alone
(n = 1), in conjunction with irradiation (n = 1) and with the
addition of high-dose chemotherapy and autologous marrow
rescue (n = 1).

Table 2. Factors with some impact on survival (Hodgkin’s disease
mortality only)

5-year survival

(95% C.I.) P
Pathology
LD 54.5% (24.5-81.5%) 0.015
MC 81.8% (65.4-98.2%)
NSI 92.9% (59.3-99%)
Serum albumin
= 40g/l 71.9% (56.1-87.7%) 0.054
> 40 g/l 93.7% (63 -99.1%)
ECOG status
0 100% 0.093
1 79.4% (64.4-94.4%)
2/3 68.7% (45.5-91.9%)
Symptoms
A 100% 0.100
B 72.5% (58.3-86.7%)

M.]. Harding et al.

Table 3. Parameters of little prognostic significance in this patient
population (Hodgkin’s disease mortality only)

S-year survival P
(95% C.1.)
Sex
Male 74.1% (57.3-90.9%) 0.164
Female 85.2% (71.6-98.8%)
Age
=40 82.9% (70.1-95.7%) 0.401
> 40 73.9% (53.7-94.1%)
Nodal disease sites
=3 93.7% (63.0-99.1%) 0.451
>3 73.7% (59.5-87.1%)
Stage
1/2 100% 0.304
3A 100%
3B 63.8% (43.3-84.2%)
4 75% (40.8-91.2%)

7 of 22 patients (32%) achieving PR subsequently had pro-
gressive disease; their median duration of PR was 14 months
(range 7-25 months). They include 6 of 9 patients who had no
additional treatment, 1 of 6 who received alternative chemo-
therapy, none of 4 receiving irradiation and none of 3 receiving
both.

There was a trend towards prolonged freedom from relapse
for nodular sclerosing type I pathology (P = 0.053), female
gender (P = 0.055) and serum albumin at presentation over
40 g/l (P = 0.075).

Survival

With a median follow-up of 9 years (range 4.5-17), 25 patients
have died: 17 (28%) from Hodgkin’s disease, 4 (7%) from
neutropenic sepsis, 3 (5%) from a second malignancy and 1 from
a cerebrovascular event.

Overall survival is illustrated in Fig. 1. The actuarial 5 and
10-year survival was 70% (95% C.1. 58-82%) and 57% (95% C.I.
44-71%), respectively. The superimposed Hodgkin’s disease
survival curve, censoring infective and incidental deaths gives
an actuarial 5-year and 10-year survival from Hodgkin’s disease
of 75% and 65%, respectively.

Factors of prognostic significance for overall survival were age
(> 40 yr vs. < 40 yr, P = 0.004) and pathology (lymphocyte-
depleted vs. mixed cellularity vs. nodular sclerosing type I
P = 0.023). However, survival from Hodgkin’s disease was
unaffected by age (P = 0.401), as all toxic and incidental deaths
occurred in the older age group (median 66 yr; range 47-72 yr).

Using conventionally accepted levels of significance, only
pathology influenced survival from Hodgkin’s disease (Table
2), the survival of patients with lymphocyte-depleted disease
being significantly worse, and of those with nodular sclerosing
type I disease being significantly better, than the survival
associated with mixed cellularity pathology (Fig. 2). However,
factors which may confer appreciable survival advantage (serum
albumin > 40 g/l, ECOG performance status 0 or 1, absence of
B symptoms do not reach levels of statistical significance in these
patients (Table 2). Parameters of no demonstrable prognostic
significance in this patient population are shown in Table 3. We
could not analyse either absolute lymphocyte count, erythrocyte
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sedimentation rate (ESR) or lactacte dehydrogenase (LDH) as
data were incomplete.

DISCUSSION

Since the MOPP combination was introduced, it has been
considered the gold standard against which other treatments
have been compared. Although there have been few randomised
comparisons of MOPP with its less toxic derivatives MVPP and
ChlVPP, the regimens yield essentially similar results with 8-
year actuarial survival of 60-75% depending on the relative
proportion of stage II to stage IV patients included in each study
(Refs 3, 8, 9 and 10 and this study). Our 10-year overall and
Hodgkin’s disease survival of 57% and 65% are very comparable
with the original MOPP data where 50% and 60% of patients
are alive and disease-free, respectively, at 10 years [3]. However,
the most mature data indicate a continuing mortality beyond 8
years: in our patient population these were deaths from Hodg-
kin’s disease occurring up to 6 years from initial relapse, though
others report an increasing proportion of deaths from other
causes which may be directly or indirectly treatment-related [3,
8].

During the period of this study, major changes in treatment
strategy have taken place. Maintenance chemotherapy was aban-
doned [3] and a role for postchemotherapy irradiation to sites of
initial bulk disease has been suggested though this hypothesis
has not been subjected to a randomised trial [11]. CT has
superceded most other radiological investigations for staging
and response evaluation with an effect on CR rate which, in this
study, reaches levels of statistical significance (P = 0.017). In
retrospect, most if not all our long-term survivors who only
achieved a PR might have been evaluated as unconfirmed
or uncertain CR (CR[U]), a category recently defined at the
Cotswold meeting [7]. In view of this controversy, factors of
prognostic significance for achievement of CR or relapse-free
survival have not been studied and remission status has been
excluded from the analysis of prognostic factors for survival.

Factors evaluated for prognostic significance on the duration
of remission, overall and Hodgkin’s disease survival were based
on the published literature in early [12, 13] and advanced
lymphoma [3, 8, 9]. Glasgow data for ESR, LDH and absolute
lymphocyte count were too incomplete for analysis.

In common with others, we found that the overall survival of
older patients was inferior though different age discriminants
have been used in the various studies (36 years [9], 40 years [ref.
15 and this study], 40 years [14]). However, in Glasgow this
was entirely due to all 3 incidental and 4 toxic deaths occurring
in patients over 40 years: in Manchester, fewer patients aged
over 36 years achieved CR and their survival from CR was
inferior [9], possibly reflecting an excess of intercurrent deaths.
The interpretation of the BNLI data [15] was that, in early
disease, survival from relapse was worse in older patients. Until
the reasons for treatment failure in this group of patients are
specified, rational treatment modification is not possible.

The relatively high incidence of mixed cellularity (43%) and
lymphocyte depleted (18%) histology in the West of Scotland
has been validated in an unpublished multicentre study (F. L.).
The inferior survival associated with the lymphocyte-depleted
subtype has been previously documented, albeit in a study
where it comprised only 3% of the classifiable histology [8]. The
prognostic gradation through mixed cellularity to type I nodular
sclerosis is of note. Unfortunately, numbers of type II nodular
sclerosis were too small to confirm the adverse effect of numerous
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pleomorphic Hodgkin’s cells or areas of extensive lymphocyte
depletion which characterise this subtype [6].

Serum albumin, performance status and B symptoms appear
to have a major impact on survival in our study, although
they do not reach conventional levels of statistical significance.
However, they have been found to be of prognostic importance
by others [3, 8, 14]. Furthermore, we could demonstrate no
large effect of stage, tumour bulk, number of nodal sites or
gender on overall or Hodgkin’s disease survival, though they
are significant in the experience of others [3, 8, 9, 12-15].

Such disparity between published series is not unexpected, as
the improved survival of patients with Hodgkin’s disease results
in only a reasonable chance of detecting the very largest effects
as statistically significant. For the same reasons of low statistical
power, the probability of missing other important prognostic
factors increases and a parameter should not be dismissed as
unimportant because it fails to reach statistical significance,
particularly in smaller studies.

Larger series also allow the development of prognostic indices
based on several variables which alone may not appear of
major importance. Such indices have been derived from patient
populations including all stages of disease [14, 15] or restricted
to those with III B and IV disease [16]. Unfortunately, the
Glasgow data cannot be shown on this basis owing to incomplete
data for ESR [14, 15] and absolute lymphocyte count [16].

It is hoped that assignment of individual patients to a good,
intermediate or poor prognostic group will permit the develop-
ment of randomised trials to address different questions within
each category. The current issues for patients with the worst
prognosis being the roles of early dose intensification with
growth factor support and late intensification with very high-
dose chemotherapy with autologous marrow rescue.
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How Much Is Too Much? Folinic Acid Rescue
Dose in Children with Acute Lymphoblastic
Leukaemia

Joseph D. Borsi, Finn Wesenberg, Tore Stokland and Peter J. Moe

The effect of folinic acid rescue dose on the event-free survival of 71 children with acute lymphoblastic leukaemia
was examined in a retrospective clinical study. All patients, diagnosed between 1 January 1980 and 1 January
1989, were treated according to the Norwegian Pilot protocol which included eight courses of high dose
(6-8 g/m?/24 h intravenous infusion) methotrexate. Following the infusion, a uniform dose of 75 mg (at 36 h after
the beginning of the drug infusion) and 15 mg (at 39-106 h) folinic acid rescue was administered to all patients, at
predetermined intervals. The uniformity of the rescue dose resulted in distribution of dosages in the range of
38-140 mg/m? and 7.5-28 mg/m? for the different periods, respectively, when the dose was recalculated on the
basis of the body surface area of the individual patients. The event-free survival of children receiving less or
more than 15 mg/m? (75 mg/m?) rescue dose was compared. Although no significant difference was found, a
tendency was observed for a lower risk of relapse in patients receiving less folinic acid. No major methotrexate-
related toxicity was observed in the group of patients receiving the lower dose of rescue. These observations
suggest that the reduction of folinic acid rescue dose below the generally accepted 12-15 mg/m? dose may
increase the efficacy of high-dose methotrexate therapy while still remaining safe in preventing treatment-related
toxicity. Prospective, randomised clinical trials are needed to examine the role of rescue as a determinant of
effective exposure to methotrexate in patients receiving high-dose methotrexate treatment.

Eur ¥ Cancer, Vol. 27, No. §, pp. 1006-1009, 1991.

INTRODUCTION
DESPITE THE facts that intermediate and high-dose methotrexate/
folinic acid rescue (MTX-FA) therapy seems to have an estab-
lished role in the treatment of a number of malignancies in adults
and in children, and pharmacokinetic parameters [systemic
clearance, area under the curve (AUC) and steady state levels]
determining systemic exposure to methotrexate have been shown
to have prognostic importance in children with acute lymphoid
leukaemia (ALL) and osteogenic sarcoma [1-3], no clinical data
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exist to show the role of folinic acid rescue as determinant of the
efficacy of treatment with high-dose methotrexate.

In animal models, it has been shown that the effect of
methotrexate may be compromised if the dose of folinic acid
is excessive [4]. Recently, Browman ez al. demonstrated the
abrogation of both toxicity and antitumour effects of conven-
tional (low-dose) methotrexate by low-dose folinic acid in adult
patients in a double blind placebo controlled randomised clinical
trial [S]. Here we report the results of a retrospective analysis in
children with ALL; we examined whether such relationship
between the dose of folinic acid and the effect of treatment could
be determined following high-dose methotrexate therapy.

PATIENTS AND METHODS
Between 1 January 1980 and 1 January 1989, 71 patients older
than 1 year of age and with non-B acute lymphoblastic leukaemia
were treated according to the Norwegian Pilot Protocol in three



