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Summary The purpose of this study was to evaluate the role of interferon as initial and maintenance therapy in patients with newly
diagnosed follicular lymphoma. Between 1984 and 1994, 204 patients with newly diagnosed Stage Il or Stage IV follicular lymphoma were
randomized to receive either, Chlorambucil (CB): 10 mg daily for 6 weeks, followed by a 2-week interval, with 3 subsequent 2-week treatment
periods at the same dose, separated by 2-week intervals, or, CB given concurrently with interferon (IFN). IFN was given at a dose of 3 x 10°
units thrice weekly, subcutaneously, throughout the 18-week treatment period. Responding patients were subsequently randomized to
receive maintenance IFN at the dose and schedule described above, or to expectant management. The overall response rate was 161/204
(78%), complete remission being achieved in 24% of patients. Neither the addition of IFN to the initial treatment, nor the use of maintenance
IFN influenced response rate, remission duration or survival. This study was undertaken to determine whether IFN, given in combination with,
and then subsequent to, CB would alter the clinical course of patients with follicular lymphoma. Disappointingly, this objective was not
achieved, no advantage having been demonstrated for the addition of IFN. © 2001 Cancer Research Campaign http://www.bjcancer.com
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Interferon (IFN) was introduced into the treatment of follicular paTIENTS AND METHODS

lymphoma almost 20 years ago, on the basis of interesting data in

L1210 leukaemia and AKR lymphoma (Gresser et al, 1970, 19767yatients

but with limited understanding of its mode of action. Phase Ib31 newly diagnosed patients with Stage Il or IV follicular
studies, using an empirical dose and schedule derived from themhoma whose clinical characteristics at presentation are shown
original trial in osteogenic sarcoma (Strander et al, 1979) showed;a Taple 1 were entered into the study between October 1984 and
response rate of 30-50%, regardless of the source of interfer@f.ioher 1994. Patients were treated at 3 main centres: the Christie
(Gutterman et al, 1980; Louie et al, 1981; Foon et al, 988sada  ogpital, Manchester (104 patients), St. Bartholomew’s Hospital,
et al, 1984; Horning et al, 1985; O'Connell et al, 1986; Wagstafi onqon (60 patients), and Queen Elizabeth Hospital, Birmingham
et al, 1986; Leavitt et al, 1987). The remissions were V|rtu_ally(22 patients). 18 patients were referred from other hospitals. 204
always incomplete and often took several months to achieveyasients form the basis of this analysis, 27 having been excluded
Further pre-clinical data suggested synergy between interferon afg; e following reasons: incorrect histology on review: 14, incor-
conventional cytotoxic drugs (Chirigos and Pearson, 1973; Gressgg stage on review: 10, previous treatment: 3.

et al, 1978; Balkwill and Moodie, 1984) and the latter observations Stage had been determined from the history, accompanied by

formed the rationale for evaluating the combination of IFN gjinical examination, computed axial tomography (CT) of the chest,
and Chlorambucil (CB) in patients with low-grade lymphoma. 5qomen and pelvis, and unilateral iliac crest bone marrow aspirate
Feasibility was demonstrated in patients with recurrent or refracsq biopsy. Liver involvement was diagnosed on the basis of confir-

tory disease and responses were observed in patients deemed t¢R8ion of defects seen on CT scanning by ultrasonography.
refractory to CB alone (Chisesi et al, 1987; Rohatiner et al, 1987).

A randomized study was therefore designed to evaluate the use of
IFN in 2 settings: in addition to CB as initial therapy, and as main-
tenance therapy in newly diagnosed patients with advancegqestment

disease. The results form the basis of this report.
The overall strategy is outlined in Figure 1. After informed

consent had been obtained, patients were randomly allocated tc
receive either, CB: 10 mg daily for 6 weeks, followed by a 2-week

Received 1 December 2000 interval, with 3 subsequent 2-week treatment periods at the same
Revised 4 December 2000 dose, separated by 2-week intervals or the latter given concur-
Accepted 9 February 2001 rently with IFN. Patients randomized to CB + IFN, received the
Correspondence to: AZS Rohatiner latter at a dose of 38 10° units thrice weekly, subcutaneously,

29



30 A Rohatiner et al

1st RANDOMIZATION Table 2 Numbers of patients at each randomization
CB L .
|:| |:| |:| Initial therapy 2nd randomization
el IFN NFT
R weeks 1-6, 8-10, 12-14, 16-18
- 000 a s
CB + IFN 27 19
weeks 1-6, 8-10, 12-14, 16-18 Total 60 48

< »

IFN: 3 x 108 units/day, x 3/wk. s/cut.

NFT = No further treatment.
2nd RANDOMIZATION (CR + GPR ONLY)

/ IFN: DOSE AND SCHEDULE AS ABOVE, FOR 1 YEAR

R 108 of 126 eligible patients were randomized, 18 were not, for
N NO FURTHER TREATMENT the following reasons: error; 6, prior IFN toxicity; 5. 4 patients
declined randomization, and 1 developed recurrent lymphoma
within 4 weeks of finishing initial treatment. In 2 patients, second
key'I:ICB' 10 mlday randomiza_tion was considered inappropria_lte (due to_ persistent
' ' neutropenia, and the development of angina respectively). The
number of patients actually receiving CB or the combination,

Figure 1  Treatment strategy followed by IFN or no further treatment is shown in Table 2.
Patients were seen every 2 weeks whilst receiving Chlorambucil
Table 1 Clinical features at presentation and monthly_whllst receiving mglntenance IFN (or being managed
expectantly if randomized to this arm of the study). Subsequently,
CB CB +IFN Total all patients were seen at 3 monthly intervals. Management follow-
ing recurrence was determined by the circumstances: in younger

M:F 49:51 62:42 111:93 atients, further chemotherapy was given to induce second remis-

Age median (range) 53 (29-78) 51 (25-81) 52 (25-81) p_ . A . py g .

Stage IIIA 17 17 34 sion with a view to proceeding to myeloablative therapy supported
ns 8 6 14 by autologous bone marrow transplantation (Rohatiner et al,
IVA 42 47 89 1994).

IVB 33 34 67

Hepatomegaly 14 21 35

Splenomegaly 36 36 72 Post-treatment evaluation and definition of response

*This study was conducted at hospitals that used the Kiel classification. No F_Ormal re-evaluation Comp”s'“g C|InIC<T:l| exammatlon' CT scan-

differentiation has therefore been made between histological subsets of ning and repeat bone marrow biopsy (if previously positive) was

follicular lymphoma. undertaken one month after completion of initial treatment (unless

there was a clinical indication to do so earlier).
Response was defined as either: complete remission (CR): no
evidence of residual disease; good partial remission (GPR):
concurrently throughout the 18-week treatment period. 100 patientdinical complete response with minimal residual abnormality on
were randomized to CB alone, 104 to the combination. CT scans or bone marrow trephine; poor partial remission
CB or CB + IFN was discontinued for 2 weeks in the first(PPR): >50% reduction in any measurable lesion associated with
instance in patients with treatment-induced neutropenia (neutrophiigaprovement in nonmeasurable involvement, i.e. less than GPR;
< 1x 1@ I7) or thrombocytopenia (platelets < 180L%° I) and  failure to respond: anything less than PPR.
restarted at full dosage upon recovery. Persistent or recurrent
cytopenia led to a 50% reduction in the CB dose, or ultimately t%
discontinuation of therapy. Intolerable subjective side-effects attrib-
utable to IFN were managed in the first instance by a 50% dode the original study protocol, it was considered necessary to
reduction and if they persisted, by discontinuation. accrue 200 patients in order to demonstrate a difference in remis-
For the first 2 years of the study, patients with responding osion duration of 35-40%. The following factors were tested for
‘stable’ disease were randomized to maintenance IFN or to npossible influence on response, remission duration and survival:
further treatment, following stratification for response. Subsegender, age, presence of B symptoms, hepatosplenomegaly, stage,
quently, randomization was limited to patients in whom aanaemia (Hb < 11.5 g), abnormalities of liver function, perfor-
complete or ‘good partial response’ (GPR) was achieved (semance status and treatment with IFN.
below), it being considered more appropriate to administer alter-
native treatment to those in whom less than GPR was achieveRBandomization balance
Maintenance IFN (at the same dose and schedule as used initiallijfpe study was randomized to achieve balance between the treat-
was given for one year, except at the Christie Hospital, where inent groups for both known and unknown prognostic factors.
was stopped after 6 months. Outcome (in terms of remission dur&ach variable (other than age) was therefore considered against
tion and survival) was the same, irrespective of the length of timéhe randomization code. Balance for age (the only continuous vari-
for which maintenance IFN was given, the results have thereforable) was considered by looking at the median for each random-
been combined. ization group.

tatistical analyses
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Predicting response Table 4 Prognostic factors for response
Variables were considered one at a time by calculgtlng Flshervariable Coding oR (95% CI) =
exact test on tables of the variable vs response. Variables found, ;e
be significant aP < 0.1 were put into a logistic model, together
with liver function (to adjust for balance). Only liver function and Gender FvsM 2.3 (1.0-5.2) 0.04
variables withP < 0.05 were retained. Results of the logistic LVer function poor vs normal 04 (0.2-0.95) 004
. lvsi . in terms of Odds ratios. an Odds l,aPerformance status  change of one level 0.5 (0.3-0.9) 0.03
regression analysis are given in terl al S MApge 10-year difference 0.7 (05-1.0) 005
of 2 for Hb (normal vs low) being interpreted as a patient with ¢
normal Hb having twice the chance of response as a patient witt
low Hb, all other prognostic factors being the same.

OR = odds ratio; ClI = confidence interval.

. . . Duration of remission
Remission duration analysis

Remission duration was defined as the time from date of respon&dnce for most of the duration of the study, only patients in whom
to date of recurrence and was considered only for those patients @R or GPR was achieved (the majority) continued in the study (the
whom CR or GPR was achieved. Univariate analysis wagest receiving alternative therapy), only this sub-group has been
performed by means of the Log-rank test and survival plots drawificluded in the analysis of remission duration. With a median
using the Kaplan—Meier method (Kaplan and Meier, 1958). Allfollow-up of 8.5 years, the median remission duration is 3.8 years
variables significant a® < 0.1 in the log-rank analysis were put (Figure 2); 88 patients have developed recurrent lymphoma. 2
into a backward stepwise Cox Regression model (Kaplan angatients died in remission, the latter have therefore been censored
Meier, 1958). The proportional hazards model assumption was On univariate analysis, lymph node enlargement, anaemia and the
assessed by means of log minus log hazard plots. The Cox resui@dition of IFN were significant prognostic factors (liver function
are expressed in terms of hazard ratios, a hazard ratio of 2 féeing included for adjustment). When liver function was included in
anaemia again being interpreted as a patient with anaemia havifite Cox model, no variable was found to be significant (Table 5).
twice the risk of recurrence as a patient with a higher Hb, all othefForcing’ liver function and the addition of IFN into the Cox model

prognostic factors being the same. (on 116 patients with 78 recurrences) gives a hazard ratio for CB +
IFN vs CB of 0.7 (95% confidence interval 0.4-P1 0.09). On
Survival multivariate analysis, adjusting for potentially unbalanced factors

Survival was defined as the time from first randomization untiland for other prognostic factors, the addition of IFN to CB as the
death, or last follow-up. Analyses were performed using the samigitial treatment did not significantly influence remission duration.
methods as described above for remission duration.

Survival

The median survival was 8.5 years (Figure 2); 93 patients have
RESULTS died, 70 as a consequence of disease progression, 10 of the latte

dying of complications of further treatment. 12 patients died of
Response (Table 3)

The overall response rate was 78% (161/204), CR being achiev100
in 24% of patients (49/204). For patients who received CB a
initial treatment, the overall response rate was 84% (84/100), fc g1
those receiving CB + IFN it was 74% (77/104). However, the CF
+ GPR rate was higher in patients receiving Chlorambucil alon
(70/100, 70% vs 56/104, 548 = 0.02).

Univariate analysis using the Fisher Exact test showed gende
B symptoms, performance status, liver function, anaemia, age ai ,,1
treatment to predict for response. The final logistic (multivariate’
model on 183 patients with complete data is shown in Table ¢
‘Forcing’ the first randomization code into this model, the odds 2°T
ratio for CB + IFN vs CB alone is 0.5 (with a 95% confidence
interval of 0.2-1.1P = 0.1). The addition of IFN to CB as initial . , . . ; I
treatment did not therefore improve response rate.

SURV.n=2

REM.n=126

Time (years)

Figure 2 Survival and duration of remission for all patients

Table 3 Outcome of initial therapy

cB CB + IFN TOTAL Table 5 Prognostic factors for remission duration
CR 28 (28%) 21 (20%) 49 (24%) Variable Coding HR (95% ClI) P value
GPR 42 (42%) 35 (34%) 77 (38%) ) )
PPR 14 (14%) 21 (20%) 35 (17%) Liver functhn . poor vs normal 1.4 (0.8-2.2) 0.2
Treatment failed 16 (16%) 27 (26%) 43 (21%) 1st. randomization CB +IFN vs CB 0.76 (0.4-1.1) 0.09
Total 100 104 204

HR = hazard ratio; Cl = confidence interval.
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causes unrelated to lymphoma or its treatment (myocardii 100 -
infarction 4, other malignancies 4, cerebrovascular accident :
haemorrhage 1, pulmonary embolism 1).

On univariate analysis, B symptoms, liver function, perfor-
mance status, splenomegaly, anaemia and age were significi
prognostic factors. The final Cox model results (on 183 patient
with 82 deaths) are shown in Table 6. ‘Forcing’ the addition o
IFN into this model gives a hazard ratio for CB + IFN vs CB of
1.00, (95% confidence interval 0.64—1P65 1.0). On multivariate
analysis, adjusting for potentially unbalanced factors and for othe
prognostic factors, the addition of IFN to CB as initial treatmen
did not influence survival.

801

X:=3.22
60+ p=0.36

40+
1n=19

1 2n=33
3n=27

Cumulative % in remission

20+

4n=29

) o ) 2 2 4 6 8 10 12
Effect of maintenance IFN on remission duration Time (hours)

Complete or good partial remission was achieved in 126 patien(ingllggi IFF’*\‘?’(‘g)SSCbB”fI“Frz“i”Ii?\f;o(ﬁ’)"g;"jrﬁ??e”“ (1) CB +1FN — NFT,
who were therefore eligible for second randomization. 108/12¢
were actually randomized, 60 to receive maintenance IFN, 48 to
no further treatment. Overall, 74 patients developed recurrent . .
lymphoma; 2 who died without recurrence are censored. Effect of maintenance IFN on survival

On univariate analysis, none of the factors considered wer@nce more, only patients in whom CR or GPR was achieved were
significant. On multivariate analysis, ‘forcing’ the use of mainte-considered. Survival from second randomization was analysed
nance IFN into a Cox model gives a hazard ratio (for no furtheusing the same methods as described above for analysis of survival
treatment vs IFN maintenance) of 1.4, (95% confidence intervarom the time of diagnosis. On univariate analysis, liver function,
0.9-2.2,P = 0.1). The use of maintenance IFN did not thereforeanaemia and age were found to be significant prognostic factors.
significantly influence remission duration. Considering the 40n multivariate analysis, (using the Cox model on 108 patients
possible treatment combinations resulting from the first and secongith 34 deaths), only age gave a hazard ratio of 1.6 (confidence
randomizations, (analysing 108 patients with 74 recurrences in iaterval 1.2—2.2P = 0.003). ‘Forcing’ the second randomization
Cox model) no sequence of treatments was significantly better iimto this model gives a hazard ratio for IFN maintenance vs no
terms of remission duration than CB followed by no further treatfurther treatment of 1.5 (95% confidence interval 0.7-P.%;
ment. These results are shown in full in Table 7 and in Figure 3. 0.3). The use of maintenance IFN did not therefore significantly

influence survival. Considering all 4 treatment combinations in the

Table 6 Prognostic factors for survival Cox model, no combination was significantly better in terms of
survival than standard treatment with CB followed by no further

- ! ) ! :
Variable Coding HR (95%Ch  Pvalue  yeatment (Table 8). Survival curves for the 4 patient groups are
Liver function poor vs normal 1.9 (1.2-3.0) 0.005 shown in Figure 4.
Performance status change of one level 16 (1.2-2.3) 0.005
Age 10-year difference 15 (1.2-1.9) <0.001 .

Toxicity
HR = hazard ratio; Cl = confidence interval. 7 patients had to discontinue CB due to clinical toxicity. All subse-

quently developed recurrent lymphoma; 4 are well, 3 died of

Table 7 Cox model results for 4 treatment combinations in terms of
remission duration

Treatment HR (95% ClI) P
value 1001
CB+IFN - NFTvs CB - NFT 0.8 (0.4-1.5) 0.4
CB - IFNvs CB - NFT 0.7 (0.4-1.3) 0.2 > 804
CB+IFN - IFNvs CB - NFT 0.6 (0.3-1.1) 0.09 %
S
. ) ) @ 607
NFT = no further treatment; HR = hazard ratio; Cl = confidence interval. <o
P
£ 40
Table 8 Cox model results for 4 treatment combinations in terms of survival ‘—§ L 3n=27
g L——14n=29
Variable Coding HR  (95% Cl)  Pvalue o 20,
Age 10-year difference 1.6 (1.2-2.2) 0.003
Treatment CB+IFN - NFTvsCB -~ NFT 15 (0.6-3.9) 0.4 . . . . . ,
CB - IFNvs CB - NFT 0.8 (0.3-1.9) 0.6 2 4 6 8 10 12
CB+IFN - IFNvsCB - NFT 0.8 (0.3-2.2) 0.7 Time (years)
Figure 4  Survival according to treatment: (1) CB + IFN — NFT; (2) CB -
NFT = no further treatment; HR = hazard ratio; Cl = confidence interval. IFN; (3) CB + IFN - IFN; (4) CB — NFT
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progressive disease. Subjective Interferon toxicity withirtfiil B-cell histology), or a reduction in the incidence of transformation
treatment prevented continuation of the drug in 9 patients. 6 of theas been addressed; the rate of transformation was the same in th
latter remain alive, 3/6 having been treated for recurrent lympha2 treatment arms (Solal-Celigny, 1997).
ma, 3 patients have died of progressive disease. Some studies were specifically designed to evaluate the use of
Haematological toxicity, resulting in an interruption in treat- maintenance IFN. Neither of the 2 other trials in which IFN mainte-
ment or dose modification was significantly greater in patientsxance followed treatment with an alkylating agent (Chlorambucil
receiving the combination (11/100: CB alone vs 37/104 for CB +or Cyclophosphamide) show any advantage for maintenance IFN
IFN, P < 0.001). In addition, 5 patients experienced haematologfChisese et al, 1991; Peterson et al, 1997). However, in a trial
ical toxicity with maintenance IFN necessitating interruption ofconducted by the European Organization for the Research and
treatment. Treatment of Cancer, in which initial treatment comprised
Cyclophosphamide, Vincristine and Prednisolone (CVP, with or
DISCUSSION without r_adiotherapy to large nodal_ me_lsses), there was a trend
towards improved time to progression in the IFN-treated group
This study was undertaken to determine whether IFN, given inibut this did not reach statistical significance (Hagenbeek et al,
tially in combination with, and then subsequent to, Chlorambucil1998). This was not the case in a study from Spain (Arranz et al,
would alter the clinical course of patients with follicular lym- 1998), in which patients received CVP +/—-IFN followed by a
phoma. Disappointingly, this objective was not achieved, no signifsecond randomization to IFN or to no further treatment. The
icant advantage being demonstrated for the addition of IFN tGerman Low-grade Lymphoma Study Group trial (Unterhalt et al,
initial treatment or as maintenance therapy. An interim analysis hat996) does show a significant prolongation of disease-free
shown a significant difference in remission duration in favour ofsurvival with maintenance IFN (following initial therapy with
maintenance IFN (Price et al, 1991), however, with longer follow-either Prednimustine and Mitoxantrone, or CVP). However, this
up, this difference has been abrogated. study is different from the rest; there being no fixed time limit for
With regard to improving response rate, in this study, the additreatment with IFN, the drug being given until recurrence. In
tion of IFN not only did not help, but was associated with a lowercontrast, in the present study, there was in fact no difference in
response rate. The explanation for this may be the greater degreeoatcome between patients treated at the Christie Hospital where
haematological toxicity incurred with the combination, which in maintenance IFN was given only for 6 months and those treated at
turn resulted in delays in administering Chlorambucil. Neither ofSt Bartholomew’s Hospital where IFN was continued for 1 year
the 2 other published studies in which IFN has been combined witftlata not shown).
an alkylating agent has in fact shown any advantage for the combi- A Mexican study also shows both remission duration and
nation (Chisesi et al, 1991; Peterson et al, 1997). In contrast, tlgirvival to be significantly longer in a group of patients random-
study reported by the ‘GELF’ Group (Solal-Celigny et al, 1993),ized to receive IFN after CR had been achieved with 3 sequential
did show a significantly higher response rate for IFN given with aegimens followed in most patients by radiotherapy (Aviles et al,
more intensive, Adriamycin-containing regimen. 1996). The obvious exception to these positive results is the trial
The rationale for adding IFN to alkylating agent therapy wasconducted by the South-West Oncology Group (SWOG), in which
based on 2 murine studies. Early work in AKR mice had demonthe use of maintenance IFN given after the intensive, Adriamycin-
strated an ‘additive’ effect with a 200% increase in survival forcontaining regimen ‘PROMACE-MOPP’ (and in some patients,
mice treated with the combination of IFN and Cyclophosphamidénvolved field radiotherapy) did not influence remission duration
(Gresser et al, 1978). A subsequent study (using the same combima-survival (Fisher et al, 2000).
tion of drugs) in a breast cancer xenograft growing in nude With regard to prognostic factors, the addition of Interferon did
mice confirmed a synergistic response (Balkwill and Moodienot confer benefit in any particular group. (It was not possible to
1984). The latter study also indicated that the antitumor effect wasssess the influence of a high LDH level, since LDH was not
greatest when the 2 drugs were used concurrently rather thaoutinely measured at the time that this study began.) Older age was
sequentially. the only factor that correlated significantly with worse survival, in
The precise mechanisms of action of IFN in follicular lympho-agreement with most previous analyses (Rudders et al, 1979;
ma are unclear but probably represent a direct anti-proliferativGospodarowicz et al, 1984; Kantarjian et al, 1984; Gallagher et al,
effect (Balkwill and Taylor-Papdimitriou, 1978; Balkwill et al, 1986; Lawrence et al, 1988; Steward et al, 1988; Lepage et al, 1990
1978, Taylor-Papdimitriou, 1980). It is, however, possible thatLeonard et al, 1991; Romaguera et al, 1991; Soubeyran et al, 1991)
indirect effects on drug metabolism (Friedman et al, 1979; Singh The discrepancies between the various studies may to some
and Renton, 1981; Marguett et al, 1983; Stolfi et al, 1983) are alsextent be explained by variations in study design and differences
involved. in selection criteria. Some trials included patients with low-grade
Although it was not the case in the present study, as mentiondgmphoma, but not necessarily only follicular lymphoma. In some,
above, the use of IFN as part of initial treatment has been found for example the ‘GELF’ study (Solal-Celigny et al, 1993), only
prolong remission duration (Smalley et al, 1992; Solal-Celignypatients considered to have an adverse prognosis were eligible,
etal, 1993; Anderson and Smalley, 1993; Solal-Celigny, 1997; Arranwhereas in contrast, the ECOG study included patients with ‘indo-
et al, 1998) and in the ‘GELF’ study, survival (Solal-Celigny et al,lent disease’ who were treated at the time of diagnosis, irrespective
1993). However, the latter study also had a maintenance phase, itbwhether there was a specific indication for treatment (Smalley
therefore difficult to separate out the influence of continuing IFNet al, 1992).
from that of adding IFN to the initial therapy. With regard to In general however, the studies with the best results are those in
prolongation ofsurvival in the ‘GELF’ study, the question as which Interferon has been combined with, or followed, relatively
to whether this reflects delay in time to transformation (to largentensive, initial chemotherapy (Smalley et al, 1992; Solal-Celigny
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et al, 1993; Aviles et al, 1996; Unterhalt et al, 1996), the SWOQuiles A, Duque G, Talavera A and Guzman R (1996) Interferon Alpha 2b as
study clearly being an exception (Fisher et al, 2000). The cumula- zi?ig?;sghsiﬁ‘fs’a:_“e:fm;;‘gﬁor‘::gg’g‘st_'i’;‘ghoma improves duration of
tlve_ dose of IFN may al_so be w_nportant, the ‘GELF (SO|a|_ Balkwill FR and Taylor-Papdimitriou J (1978) Interferon affects boflal

Celigny et al, 1993), Mexican (Aviles et al, 1996) and German G, in cells stimulated from quiescance to grovitature(Lond) 274

(Unterhalt et al, 1996) studies used a cumulative dose higher than 800

that used in most of the others. Balkwill FR and Moodie EM (1984) Positive interactions between human interferon

In order to clarify these discrepancies, a meta-analysis of 8 ;”e‘;fyg(';p_g%ifham'de or adriamycin in a human tumor model sySeatoer
randomized trials has been conducted (Rohatiner et al, 1998}, il Fr, watling D and Taylor-Papadimitriou J (1978) Inhibition by

Only patients with follicular lymphoma were considered. NO  lymphoblastoid Interferon of growth cells derived from human brés.
significant advantage was demonstrated for the addition of IFN to  Cancer258

initial treatment. The use of IFN as part of initial therapy or asChirigos MA and Pearson JW (1973) Cure of murine leukaemia with drugs and
maintenance therapy did significantly improve remission duratio interferon treatmend Natl Cancer InsS1: 1367-1368
Py g Yy Imp rElhisesi T, Capnist G, Vespignani M and Cetto G (1987) Interferon alfa-2b and

(P = 0.001) and survivalR = 0.002) but there was significant chlorambucil in the treatment of non-Hodgkin's lymphoinaest New Drugs
heterogeneity between studies. This was clarified when it became 5, Suppl: S35-40
apparent that the improvement was only true for studies in which ghisesi T, Congiu M, Contu A, Coser P, Moretti C, Porcellini A, Rancan L 6th,
relatively intensive, Adriamycin (or equivalent) containing initial ~ S2/vagno L, Santini G and Vinante O (1991) Randomized study of =

. . . o . Chlorambucil (CB) compared to Interferon (Alfa-2B) combined with CB in
chemotherapy was used. With regard to ‘dose intensity’, in studies low-grade non-Hodgkin’s lymphoma: an interim report of a randomized study.
using > 36x 10° units of IFN per month, or a total cumulative dose Non-Hodgkin’s Lymphoma Co-Operative Study Grolpr J Cance27 Suppl
>1000 x 1 units, the addition of IFN significantly improved 4,S31-3
survival, but this effect ‘lost’ significance when the intensity of Crawley CR, Foran JM, Gupta RK, et al. (2000) A phase Il study to evaluate the

initial chemothera as included in a multivariate reqression combination of fludarabine, mitoxantrone and dexamethasone (FMD) in
ni py wi Inclu ! uftivar 9 ! patients with follicular lymphomaAnn Oncolll: 1

analysis (Gregory, 1999). Thus, the meta-analysis results confir@sher ri, Dana BW, LeBlanc M, Kjeldsberg C, Forman JD, Unger JM, Balcerzak ST,
the impression that IFN is most effective when used with, or  Gaynor ER, Roy V, and Miller T. Interferon alfa consolidation after intensive
following, more intensive chemotherapy. chemotherapy does not prolong the progression-free survival of patients with

s low-grade non-Hodgkin’s lymphoma: results of the Southwest Oncology Group
These results need to be seen within the context of other current randomised Phase Ill study 8809C/in Oncol2000,18(10): 2010

experlmental strategies for folllgulgr lymphoma. ngh-dqse treatyqon KA, Sherwin SA, Abrams PA, Longo DL, Fer MF, Stevenson HC, Ochs JJ,
ment with autologous haemopoietic cell support (Rohatiner et al, Bottino GC, Schoenberger CS and Zeffren J, et al. (1984) Treatment of
1994; Freedman et al, 1997, 1999; Apostolidis et al, 1999, 2000), advanced non-Hodgkin's lymphoma with recombinant leukocyte A interferon.
Fludarabine-containing regimens that may induce ‘molecular remis- N Engl J MedS11: 1148-1152 _ _

ion’ (McL hii t al 1996: C | t al. 2000: Grillo-L Freedman A, Gribben J, Neuberg D, Mauch P, Soiffer R, Anderson K, Fisher D,
sion ( cLaug I_n etal, » Lrawiey e_ al, » brillo-Lopez Schlossman R, Kroon M, Ritz J and Nadler L (1997) Long-term prolongation
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