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The follicular lymphomas pursue an indolent course in many patients. Long-term follow-up in large
series is therefore necessary to establish whether cure is taking place, and if so, at what stage in the
dissemination of the disease process it becomes unlikely. The time to, and site of relapse, together with
its impact on survival has been studied in 398 patients entered into the British National Lymphoma
Investigation limited and disseminated disease trials between 1974 and 1980. Relapse data were
compared with various models to obtain maximum likelihood estimates of the proportions permanently
remaining relapse-free following treatment. Long-term relapse-free survival was observed in
54.8 = 14.9% (95% CI) of patients at 15 years with Ann Arbor stage I disease, 29.2 *+ 13.6% in patients
with stage II disease, 18.1 * 6.6% with stage III and 13.0 £5.9% with IV disease. Relapse time-course
data for all trial arms conform closely to lognormal distributions allowing maximum likelihood
estimates of proportions remaining permanently relapse-free to be derived. Using this methodology,
over a quarter of patients treated with involved radiotherapy alone or radiotherapy plus 6 months of
chlorambucil in the limited disease (Ann Arbor stage I and II) trial are unlikely to relapse at any time
in the future. Over 10% of patients treated in the disseminated disease trials with disease classified as
Ann Arbor stage III are also statistically unlikely to relapse. The finding that a proportion of patients is
statistically unlikely to experience a clinically obvious relapse is consistent with clinical cure. It is
especially interesting that a small proportion of patients with disseminated disease and treated by
chemotherapy have fallen into this category, but additional data are required to know at what point
statistical cure becomes unlikely. Whether “clinical cure” is the same as “pathological cure” in this
disease remains uncertain.
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INTRODUCTION
SEVERAL MAJOR advances in lymphoma management took place
in the late 1960s and 1970s. The emergence of combination
chemotherapy regimes of sufficient activity to cause complete
remission in most types of non-Hodgkin’s lymphoma (NHL)
[1—4] as well as in Hodgkin’s disease [5] was one of the most
important. This, in turn, provided a rationale for the thorough
staging of newly presenting patients [3, 6-15)] which has con-
tributed so much to our present understanding of the dissemi-
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nation of the various lymphomatous processes. During this
period, it also became clear that most NHLs have B-lympho-
cytic origins [16-23]. It quickly became obvious why malig-
nancies with follicle centre cell origins such as the follicular
NHLs were found to be disseminated so frequently through-
out the B-lymphocytic domains of the reticulo-endothelial
system and marrow at presentation [24-26].

The 1970s also brought disappointments. Although com-
plete remission could be induced more readily in the low-
grade NHLs, these remissions did not prove to be as durable
as they did in patients with high-grade NHL [27-32]. Efforts
to improve the durability of these remissions by intensifying
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the induction regimens [1,4] and by consolidating the
remissions obtained with maintenance schedules were not as
successful as had been hoped {34-39], and this led to the now
widely held conclusion that the follicular lymphomas are not
only frequently disseminated at presentation but are incurable
{40-42]. Therefore, at many centres, chemotherapy is now
applied in modest dosage for palliation of symptomatic dis-
seminated disease and radiotherapy is used to palliate bulky
but localised masses, much as it has been since the 1930s.

Despite this change in management emphasis, reporis of
durable remission following radiotherapy for ostensibly local-
ised follicular lymphoma continue to be published [43-48].
The present report focuses on a very large series of patients
with follicular lymphoma that were treated in the British
National Lymphoma Investigation (BNLI) trials of the late
1970s which now have a minimum follow-up period of 12
years. It attempts to determine whether any of the patients
entered into these trials may now be considered to be cured,
and if so, at what stage in the advancement of disease process
cure becomes unlikely.

PATIENTS AND METHODS

Patients

This report is based on 398 patients with follicular non-
Hodgkin’s who, after giving their consent and being staged
according to the protocol outlined in Table 1, were entered
from 38 institutions in the United Kingdom into three ran-
domised controlled British National Lymphoma Investigation
trials (Table 2)[36, 49] between January 1974 and October
1980. The analysis that forms the basis of this report com-
menced in October 1992 providing a minimum follow-up
period of 12 years and a maximum of almost 19 years.

Histopathology

The histopathological appearances of pathological material
from all of these patients have been reviewed by the authors
by “British” classification of the NHLs [16, 50] (Drs Michael
Bennett, Kristin Henry and Geoffrey Farrar-Brown) and have
subsequently been re-reviewed by Dr Bennett (Table 3). The
three follicular lymphoma subtypes of the British classification
correspond closely to the three follicular lymphoma subtypes
of the Working Formulation derived from the non-Hodgkin’s
lymphoma pathologic classification project sponsored by the

Table 1. Staging protocol for patients accrued into the British
National Lymphoma Investigation trials

History and examination

ENT examination

Nodal biopsy

Weight

Full blood count (including white cell differential and ESR)
Liver function studies (including albumin and globulin levels)
Chest X-ray, PA and lateral

Mediastinal tomograms*

Abdominal lymphangiogram

Bone marrow

Scintigraphy of liver and spleen*

Ultrasound of liver, spleen and abdominal nodes*

CT scanning abdomen and thorax*

Liver biopsy*

Laparotomy

*Optional, depending upon clinical indications and availability.

471

National Cancer Institute of the U.S.A. [51]. Follicular
{nodular) architectural pattern is the major criterion for classi-
fying a lymphoma as follicular in both classifications. Both
also allow for diffuse areas and for sclerosis. Where the classi-
fications slightly differ is in the cytological criteria used for
differentiating the three histological subtypes. For example,
the British classification allows for more “large” cells in its
predominantly small follicle cell subtype than the Working
Formulation allows for in its corresponding subtype, that is
the “predominantly small cleaved cell follicular” subtype. The
implications are that a series classified according to the British
scheme will contain a greater number of cases of the “pre-
dominantly small follicle” subtype than a series classified
according to the Formulation. In addition it means that some
of the British “small follicle cell” subgroup would be classified
as “mixed small cleaved and large cell follicular” according
to the Formulation. A further difference is that the British
classification allows for a smaller percentage of large cells in
cases which it chooses to call “predominantly large cell”
follicular lymphoma than the Formulation does for its corre-
sponding subtype, the “predominantly large cell” follicular
lymphoma. Large cell follicular lymphomas therefore make
up a smaller proportion of a series of lymphomas classified
according to the British system than according to the Formu-
lation. Some cases classified in the present report as “mixed
small and large follicular” would undoubtedly be classified as
predominantly large cell if the Formulation were used instead.

British Nanional Lymphoma Investigation Trials overview

After staging, patients with Ann Arbor stage I and II disease
were randomised to receive involved field radiotherapy alone
(35 Gy/20 fractions/4 weeks) or the same radiotherapy fol-
lowed by oral chiorambucil 0.2 mg/kg/day for 2 months then
0.1 mg/kg/day for a further 4 months. This trial is sub-
sequently known in this report as “the localised disease trial”.
Patients with Ann Arbor stage III and IV disease were ran-
domised to receive 2 years of oral chlorambucil 0.2 mg/kg/day
until complete remission followed by 0.1 mg/kg/day until a
total of 2 years of treatment had elapsed or to a minimum of
six cycles of i.v. cyclophosphamide, vincristine and prednisone
(COP) (i.e. six cycles if complete remission took place within
the first three cycles, or three further cycles following complete
remission in patients remitting after four or more cycles)
{Table 2). In January 1977, this trial (subsequently known
in this report as the “first disseminated disease trial”) was
discontinued when it became clear that patients receiving
chlorambucil were faring inferiorly. It was felt at the time that
this was owing to a defect in trial design that allowed patients
not to “cross-over” to the altenative therapy once it had
become clear that complete remission was unlikely to take
place. An additional reason for the poor outcome in patients
receiving chlorambucil in this trial may have been an imbal-
ance in the number of patients over the age of 60 years
between the trial options. These patients were subsequently
shown to fare less well than younger patients, regardless of
initial treatment option. The second disseminated disease
trial, which commenced in May 1977, continued to compare
initial treatment with oral chlorambucil for 2 years with six
cycles of COP but incorporated a “cross-over” option. This
trial also incorporated a second randomisation in completely
responding patients to maintenance therapy with chlorambu-
cil 0.1 mg/kg/day for 2 years or no further treatment. In the
intervening period, patients were allocated treatment with a
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Table 2. The British National Lymphoma Investigation (BNLI) Grade 1 trials (n = number of patients with follicular lymphoma and
considered in this report who were accrued into the various trial arms. A further 13 patients included in this report were treated with
cyclophosphamide, vincristine and prednisone (COP) between the first and second disseminated disease trials)

BNLI trials in low-grade NHIL (1974-1980)

Limited disease trial (Ann Arbor stages I and II)
Involved field radiotherapy to 35 Gy (n =55)

versus

Involved field radiotherapy to 35 Gy then chlorambucil 0.2 mg/kg/day orally for 8 weeks then chlorambucil 0.1 mg/kg/day orally for 16

weeks (n=50)

Disseminated disease trials
First trial

Chlorambucil 0.2 mg/kg/day orally until complete remission and then for 8 weeks following this then chlorambucil 0.1 mg/kg/day orally

until a total of 2 years had elapsed since starting treatment (z = 50)

versus

1.v. cycles of COP at intervals of 2—4 weeks until complete remission obtained then three further cycles following this to a minimum of six

cycles administered (n=47)

COP:

Cyclophosphamide 600 mg/m? (max 1 g) i.v. days 1 and 8
Vincristine 1.4 mg/m? (max 2 mg) i.v. days 1 and 8
Prednisone 50 mg/m? (max 100 mg) orally days 1 to 8

Second trial

Chlorambucil (z = 90) versus COP (n=93) as above. Patients not achieving complete remission within 3 months of starting therapy were

switched to the opposite trial arm.

A second randomisation to chlorambucil 0.1 mg/kg/day orally until 2 years had elapsed after commencing treatment or no further

treatment occurred in completely responding patients.

Table 3. Histologic classification of patients entered tnto the British

National Lymphocyte Investigation grade 1 non-Hodgkin’s lym-

phoma (NHL) trials. Grade 1 NHL histological subtypes according
to Bennett and associates [50]

Follicular subtypes
Follicle cells predominantly small
Follicle cells mixed small and large
Follicle cells predominantly large

Diffuse subtypes
Lymphocytic, well differentiated
Lymphocytic, intermediate differentiation
(small follicle lymphocyte)

minimum of six cycles of COP in the “Undrawn” dissemi-
nated disease trial. The patient numbers accrued into these
trials are listed in Table 2.

Ovwerview of the analytical methodology used

The present analysis was performed on data accumulated
prior to randomisation, including basic demographic data, the
staging investigations actually performed, Ann Arbor staging
information, the distribution and bulkiness of nodal involve-
ment, haematological indices (including haemoglobin, lym-
phocyte and platelet count) and biochemical indices
(including serum albumin and total globulin levels) as well as
data acquired during follow-up concerning site of and time to
relapse and cause of and time to death.

To develop precise estimates of the proportion of patients
who are unlikely to relapse following treatment and therefore
may be considered “clinically” cured, a maximum likelihood
estimates procedure of the type originally outlined by Boag
{51] and developed subsequently by others [50, 53] was used.
Several models, including mixtures of exponential distri-
butions, were fitted with limited success. However, having
established that the distribution of relapse time following
treatment closely approximates a lognormal distribution for
patients treated in all trial arms, it was then possible to
estimate confidence intervals for the proportion that are ever
likely to relapse if followed indefinitely.

Statistical methodology

The clinical data supplied by clinicians who participated in
the BNLI trials were entered on to a PC-based temporal
database package (MEDLOG) and analysed using some of
the statistical options available on this database, which include
Kaplan—Meier survival curve options [54], the log-rank test
[55] for differences between curves, parametric and non-
parametric tests for comparing variable value distributions
between subgroups, multiple logistic and Cox proportional
hazards regression analyses [56] and the additional data plot-
ting and curve-fitting programmes offered on the SIGMA plot
and STATA software packages. The GAUSS™ statistical
programming language was used to apply the maximum likeli-
hood estimates procedure to the relapse data. Survival esti-
mates have been derived from the interval between the date of
starting treatinent to the date of death, or to the date last seen
alive. Death has been assumed to result from lymphoma
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unless the patient had been in first remission up to the time of
death and the cause of death had been certified as being
due to another (intercurrent) cause. Relapse-free survival was
based on the time that relapse was first recorded from the date
of starting treatment in patients who responded completely to
therapy. The resulting relapse-free survival curves therefore
commence at the percentage of patients who responded com-
pletely to initial therapy.

RESULTS
Ovwerall, cause-specific and disease-free survival probability

Overall and cause-specific Kaplan—Meier survival curves
were plotted using linear axes for the various trial arms in
Figure 1. No significant differences emerged between the
options tested in the localised disease trial (radiotherapy alone
versus radiotherapy followed by chlorambucil). In the dissemi-
nated disease trials, a significant difference in overall survival
(P=0.036) and cause-specific survival (P=0.032) in favour
of the COP-treated arm in the first (old) trial disappeared
altogether in the second (new) trial, in which patients failing to
respond rapidly to their initially allocated treatment “crossed-
over” to the alternative option.

Relapse-free survival curves in addition to cause-specific
survival curves for the various trial arms were replotted on
semilogarithmic axes in Figure 2 to provide an appreciation
of the rate at which the events under examination took place
(relapse and death due to lymphoma, respectively). The
relapse-free survival curves for patients treated in the localised
disease trial were clearly biphasic. The slope in both arms of
this trial became distinctly shallower at approximately 5 years
post treatment, patients were approximately 70% disease-free
at 5 years when treated with chlorambucil in addition to
radiotherapy, and approximately 45% if treated with radio-
therapy alone, suggesting that it is subgroups of this size that
experience lower rates of relapse. A statistically significant
difference in relapse-free survival could not be detected
between these two options (P=0.167).

Further presentations of cause-specific and relapse-free sur-
vival according to Ann Arbor stage are shown in Figure 3.
Relapse-free survival figures with 95% confidence intervals at
10 and 15 years for Ann Arbor stage I disease were
58.32 = 14.1% and 54.8 *= 14.9%. The corresponding figures
for stage II were 29.2 = 13.6% and 29.2 = 13.6%, for stage
IIT 20.9% *6.7% and 18.0 £ 6.6% and for stage IV
13.0 #59% and 13 £5.9%. It should be noted that,
although the classification separates cause-specific survival
expectation poorly, the relapse-free survival probability curves
for patients with I, II and IITIA disease separated the groups
reasonably well. The relapse-free curves for Ann Arbor stage
IIT and possibly IVA (in addition to the curves for stage I and
II disease) were biphasic.

Factors influencing ime and time-course of relapse

(a) Factors influencing relapse. Proportional hazards models
were derived in completely responding patients to determine
whether the biphasic nature of the relapse-free survival curves
might simply be a result of the early relapse of patient sub-
groups characterised by the presence of known adverse non-
stage and disease subtype-related variables. In fact, this did
not prove to be the case. In none of the models shown in
Table 4 did age, sex or histological subtype emerge as having
a powerful and independent influence on relapse-free survival
once complete remission had been obtained. In models that
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Figure 1. (a) Overall survival (taking into account all causes of
death) and (b) cause-specific survival (taking into account
deaths due to lymphoma only) for each trial arm.

included Ann Arbor stage, this variable alone had a powerful
and independent influence on relapse-free survival but this
was in the limited disease trial only. In models in which stage-
related variables such as number of lymph node sites involved,
marrow involvement and presence of splenomegaly replaced
Ann Arbor stage, the number of lymph node sites involved
alone emerged as having a powerful and independent influ-
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Figure 2. (a) Relapse-free and (b) cause-specific survival for
each trial arm on a semilogarithmic plot.

ence on relapse-free survival in both limited and disseminated
disease trials.

In patients treated in the localised disease trial, time to
relapse was found to be independent of the site of relapse.
The time-course of adjacent nodal site, non-continuous nodal
site and generalised relapses were very similar with peaks at
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Figure 3. (a) Relapse-free and (b) cause-specific survival
according to Ann Arbor stage.

28 months following therapy. Patients receiving 6 months
chlorambucil experienced a small but statistically non-signifi-
cant delay in their time to relapse.

(b) Time-course. The distribution of relapse events following
treatment for patients in every trial arm was found to approxi-
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Table 4. Results from Cox proportional hazard models examining the relative influence of various patient-, disease subtype- and
stage-related variables on relapse-free survival in patients who have gone into complete remission following therapy. Factors influencing
probability of relapse in patients who responded completely following initial therapy

Limited disease trial

(n=105)

Disseminated disease trials
(n=293)

Ann Arbor model*

Stage-related model*

Ann Arbor model* Stage-related model*

1.01 (0.98-1.03)
P=0.65
0.76 (0.41-1.42)
P=0.39
1.16 (0.70-1.93)
P=0.57
1.71 (0.23-12.86)
P=0.60
2.16 (1.17-3.97)
P=0.01

Increasing lymph node sites —

Increasing age

Female sex

Histological subtype
Systemic symptoms absent

Ann Arbor stage

Marrow not involved —

Splenomegaly absent —

1.01 (0.98-1.03)

1.01 (1.00-1.03)

1.01 (0.99-1.03)

P=0.68 P=0.18 P=0.19
0.79 (0.41-1.50) 0.79 (0.55-1.14) 0.79 (0.54-1.15)
P=0.47 P=0.21 P=0.22
1.16 (0.70-1.93) 0.98 (0.70-1.37) 1.09 (0.78-1.54)
P=0.56 P=0.89 P=0.61
1.21 (0.15-10.15) 0.89 (0.53-1.51) 1.03 (0.60-1.76)
P=0.86 P=0.67 P=0.91
— 1.05 (0.73-1.53) —

P=0.78
1.79 (1.27-2.55) — 1.17 (1.06-1.30)
P=0.001 P=0.002
— — 0.80 (0.54-1.20)
P=0.28
1.40 (0.17-11.74) — 0.87 (0.50-1.52)
P=0.76 P=0.63

*Hazard ratio (95% confidence intervals) P value.

mate a lognormal distribution very closely. Figures 4 and 5
provide examples of this fit and show how relapse distributes
in time following treatment if relapse is assumed to distribute
lognormally (as would seem to be the case). It should be noted
that the majority of relapses took place within the first 5 years
following treatment, with a peak shortly after 24 months from
start of therapy for patients treated in both the limited and
disseminated disease trials. The close fit of the relapse time-
course data to lognormal distributions enables maximum like-
lihood estimates of the size of the subgroups that are statisti-
cally unlikely to experience a clinical relapse. A detailed break-
down is provided in Table 5. The proportion of patients from
the whole treated group that are ever likely to fail (i.e. the
proportion that fail to respond completely to therapy plus the
proportion that are estimated to relapse if followed
indefinitely) does not exceed two thirds of patients treated in
the limited disease trials. The estimated proportions are 62%
(95% CI: 48-75%) for patients treated with radiotherapy
alone and 53% (95% CI: 38-71%) for patients treated with
radiotherapy plus chlorambucil. The statistical probability
that all patients will ultimately fail (i.e. that some are cured) is
below 0.025 in both of these trial arms. The proportion of
patients who are likely to fail in the disseminated disease trials
is greater. However, Table 5 shows that it is highly unlikely
for all patients with Ann Arbor stage III disease to ultimately
fail (P=0.0001). The proportion of patients likely to fail in
this group is 82% (95% CI: 75-88%).

Anatomical patterns of relapse in patients with localised (Ann
Arbor stage I and II) disease

(a) Sites of relapse. Table 6 provides details of site of first
manifestation of relapse according to whether patients were
randomised to radiotherapy alone or radiotherapy followed
by 6 months of chlorambucil. The proportion of patients
remaining at risk of relapse was slightly higher in the chloram-

bucil treated group because more of these patients experi-
enced complete remission. However, no difference in the
anatomical distributions of relapse could be detected between
the groups. Sixty-five per cent (30/46) of relapses took place
at nodal sites. While the majority of these took place in a nodal
group adjacent to one of the originally affected groups, it is of
interest that a significant minority of relapses (28%, 13/46)
took place at nodal sites at some distance and separated from
the originally affected nodal groups by at least one un-involved
nodal group. (These have been termed non-contiguous
relapses.) It will be noted that only a minority of first relapses
were generalised (11/46, 24%). The site of one relapse was
not clearly documented (and this has been termed an
‘unknown?’ site in the table).

() Nodal versus extranodal presentation. Only 12 patients
with Ann Arbor stage I and II disease could be classified as
having an extranodal presentation. The parotid was involved
in 6, the tonsil was involved in 3 and the thyroid in 3. Mixed
and large cell histology was a feature in 8 patients which is a
proportion that is considerably greater than is observed for
nodal presentations in this series. Only 5 patients have
relapsed to date which is a proportion that is similar to the
proportion of patients with nodal presentations that relapsed.
Disease-free and cause-specific survival curves for the 12
patients with extranodal disease were very similar to the
corresponding curves for patients with nodal presentations
(not shown).

DISCUSSION
The fact that the disease-free survival curve for any parti-
cular group of patients is biphasic does not necessarily mean
that a subgroup of patients cured by treatment has emerged.
It simply means that two populations of patients within that
group exist—one that relapses quickly and the other at a



476

(a) Radiotherapy alone
1.004

0.75}

0.50i—

Survival probability

Years

(b) COP, 1st trial
100y

e
=
A
”

0.50

Survival probability

o

>

%
1

L |
0 10 20

Years

Figure 4. The approximation of Kaplan-Meier relapse-free
survival plots for two of the trial arms to lognormal distri-
butions.

much lower rate. The two populations may not differ in their
response to treatment, but the difference may be a result of
the fact that there are subgroups of patients in whom the
natural history of the disease evolves at a different rate. Many
important prognostic factors have been identified for the
follicular lymphomas besides the influence of treatment itself.
Age is a particularly important one. Over the age of 60
years, patients more frequently fail to respond completely to
treatment, and die more rapidly because of their disease
(38, 57-60]. In attempting to define the influence of treatment
itself on the biphasic nature of the disease-free survival curve,
factors that have independently influenced prognosis, such as
age, must be taken into account. The proportional hazards
modelling performed on this series of patients suggested that,
whereas histological subtypes and patient-related factors such
as age and sex may have contributed in a minor degree to the
biphasic nature of the disease-free curve, by far the greatest
contributor in both limited disease and disseminated discase
trials was a factor related to the advancement of the disease
itself—the number of lymph node sites involved. Since relapse
is more likely in patients with greater disease burdens prior to
therapy, this type of information strongly suggests that it is the
interplay between treatment itself and disease advancement
that is responsible for the biphasic nature of the relapse-free
survival curve.
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Figure 5. The temporal distribution of relapse for two trial
arms illustrating maximum likelihood estimates for the pro~
portion unlikely ever to relapse.

There are two major difficulties in knowing whether a
patient with follicular lymphoma remaining free of clinically
obvious relapse is cured. It is well known, for example, that
patients in clinical remission can have small numbers of circul-
ating lymphocytes that exhibit the T14/18 translocations that
are said to be pathogenomic of follicular lymphomas [61].
Patients treated in the trials analysed in this report have
not been followed using polymerase chain reaction (PCR)
techniques to identify abnormal circulating cells. Unfortu-
nately, therefore, no comment can be offered as to the rel-
evance of the finding to statistical clinical cure as described
herein. In addition, it is well known that some patients may
have paratrabecular infiltrates of “neoplastic” follicle cells in
their marrows without obviocus sign of disease elsewhere. A
patient who is in clinical remission indefinitely and therefore
1s “clinically cured” may not necessary be “pathologically
cured”. No prospective investigation of this possibility has
been conducted in patients treated in the trials analysed
herein, but it is of interest that only 11 of 105 patients treated
in the limited disease trials and who would now be considered
understaged, developed generalised relapse. A further dif-
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Table 5. Maximum likelihood estimates of the proportions of patients that remain permanently relapse-free following treatment, if
lognormal relapse distribution is assumed

95% confidence intervals Relative likelihood*

Group Proportion (%) (%)
Limited disease trial

Radiotherapy 38 25-52 0.0023

Radiotherapy plus chlorambucil 47 29-62 0.0233
Disseminated disease trials

COP (first) 18 1-31 0.0305

Chlorambucil (first) 10 3-20 0.1427

COP (second) 14 3-23 0.0289

Chlorambucil {second) 15 0-25 0.0875
Ann Arbor stages

Stages IA/B 55 37-69 0.0255

Stages IIA/B 28 16-43 0.0068

Stages IIIA/B 18 12-25 0.0001

Stages IVA/B 11 4-18 0.0334

*The “relative likelihood” values represent the probabilities that the proportions remaining permanently free of disease are zero.

Table 6. Stites of first relapse in patients treated in the imited disease trial

Radiotherapy plus
Radiotherapy alone chlorambucil Total
(n=55) (n=50) (n=105)

Incomplete response 8 (14.5%) 3 (6%) 11
Relapse (all sites) 24 (43.6%) 22 (44%) 46
Site of first relapse

Original 1(1.8%) 1 (2%) 2

Adjacent nodal 9 (16.4%) 10 (20%) 19

Non-contiguous nodal 8 (14.5%) 5 (10%) 13

Generalised 6 (10.9%) 5 (10%) 11

Unknown 0 (0%) 1 (2%) 1

ficulty in knowing where “clinical cure” is real cure is that
the follicular lymphomas often pursue an extremely indolent
course. Since patients afflicted are often in middle age or
elderly, significant censorship occurs in any series of cases
from death due to intercurrent causes and loss to follow-up.
“Plateauing” of survival curves is not a particularly satisfactory
method of inferring that a cured subset has emerged. A more
statistically robust method is therefore necessary. It is in this
situation that maximum likelihood estimation of the pro-
portion of patients who are ever likely to relapse becomes
useful. Relapse following treatment in every trial arm was
found to approximate a lognormal distribution very closely.
This made it possible to derive a statistical estimate of the size
of the proportions of patients in each trial arm that are ever
likely to relapse, and, of course, the proportion unlikely to
relapse and therefore probably cured. From Table 5, it may
be concluded that, while statistical “clinical cure” is taking
place in over a quarter of patients treated in the limited disease
trial, it may also be occurring in a small proportion of patients
treated in the disseminated disease trials. What proportion of
patients with limited stages of disease who will never experi-
ence clinical relapse, and at what stage of disease advancement
“clinical cure” becomes unlikely, is far less easy to establish
with certainty from the limited data that this series provides.
Whereas 14 of 130 patients with Ann Arbor stage IIIA remain

EJC 32:3-E

disease-free after the last recorded relapse at 14 years following
treatment, only 3 of 105 with stage IVA disease remain
relapse-free. More data would be required in this category to
have a high degree of confidence that a small proportion of
patients would never relapse.

Of course, it should be pointed out that the long-term
relapse-free survival predictions for the early Ann Arbor stages
in this series are consistent with the long-term relapse-free
survival data from the Princess Margaret Hospital [44] and
Stanford [46] series. In the Princess Margaret series, in which
248 patients with Ann Arbor clinical stages I and II disease
were followed for a median time of 9 years, 53% of 190
patients treated with radiotherapy alone became long-term
disease-free survivors. In the more rigorously staged Stanford
series, a very similar proportion (54%) of 124 patients with
Ann Arbor stages I and II disease became 10 year relapse-free
survivors. If the substantial bodies of data from the EORTC
[43] and elsewhere [60, 61] that also suggest that approxi-
mately 50% of patients with limited stage disease become
long-term disease-free survivors, are added to the evidence
provided by the Princess Margaret, Stanford and present
series, a good case can be made for the appropriate staging of
a newly presenting patient with follicular lymphoma and the
provision of immediate treatment for patients with localised
Ann Arbor stage I and II disease rather than a “wait and
watch” policy.
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Unfortunately, the number of patients in this series with
isolated extranodal presentation is not great enough to know
whether the natural history of such presentations differs sub-
stantially from the more usual nodal presentation. Relapse
data from the 12 cases in this series who did have localised
extranodal presentations (Ann Arbor stage IE or IIE) are very
similar to the data for localised nodal (Ann Arbor stage I
and II) presentations but little statistical confidence can be
attached to this similarity. Unfortunately, therefore, a com-
ment regarding the possibility of statistical cure in this group
of patients cannot be made.
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