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The use of combinations of drugs in the treatment of cancer
in man has materially increased our therapeutic enthusiasm,
induced a sense of optimism, and opened our minds to
innovation. It may even be that, in acute lymphoblastic
leukemia in childhood and in neuroblastoma in infants, this
therapeutic approach has significantly prolonged survival in
patients with inoperable cancer. It is obvious that possession
of several subcurative agents is preferable to having but one;
the point under consideration is their optimal use. Should they
be used simultaneously or singly? If they are used
simultaneously what is the proper dosage? How frequently
should they be given? If used singly, should they be used
sequentially in a prescribed "treatment package" or should the

drug regimen be changed only when clinical refractoriness
develops? What criteria are we to use to assess the relative
utility of treatment regimens?

I have stated in Table 1 the conventional wisdom2 con

cerning cancer chemotherapy that has evolved over the last
two decades. The table also contains arguments concerning it,
pro and con. The new combination chemotherapy is dealt with
in a similar manner in Table 2. In Table 3 I have listed criteria
that are used widely in comparing the relative efficacy of
treatment regimens. Finally, in Table 4, factors are mentioned
which influence our ability to make valid judgments from
clinical trials within a given span of time. Since these tables are
self-explanatory, they will be given little elaboration in the
discussion. Rather I will try to examine in their context the
published results in the several disorders mentioned by Dr.
Henderson comparing conventional with combination chemo
therapy.

Acute lymphoblastic leukemia in children affords a relatively
homogeneous treatment population wherein survival is short in
the absence of successful therapy. The statistical record of
response rates and survival times over the last twenty-five years
is excellent, and the disease responds at least temporarily to
treatment with more than five different drug modalities. If a
case is ever to be made for combination over conventional

Table 1

Conventional chemotherapy

'This work was supported in part by NCI Grant CA 08748 and by
ACS Grant T-40.

2"It will be convenient to have a name for the ideas which are

esteemed at any time for their acceptability, and it should be a term
that emphasizes . . . predictability. I shall refer to these ideas hence
forth as the conventional wisdom." J. K. Galbraith, The Affluent

Society, p. 9, Boston, Houghton Mifflin Co., 1958.

Pro: Utility of each agent can be adequately assessed.
Resistance develops to only one drug at a time.

Con: Development of resistance to a single agent may be more rapid
than to any of the several agents used simultaneously.

Drugs are used one at a time; the drug regimen is changed only
when clinical refractoriness develops.

Table 2

Combination chemotherapy

Pro: Summation of therapeutic effects is possible.
Development of drug resistance may be delayed.

Con: Toxic liability may be increased by therapeutically inactive com
pounds.
Simultaneous development of resistance to the several drugs would
limit future therapeutic options.

Multiple drugs are used in a treatment package over a prescibed
time period.

Table 3

Primary criteria: Median survival
Percent of population achieving long-term survival.

Secondary criteria: Percent of population showing complete regression
of the neoplastic process.
Median duration of complete regression.

Tertiary criteria: Percent of population showing a useful clinicalresponse. Median duration of useful clinical response.

Criteria used in assessing comparative utility of treatment regimens.

therapy, one would expect it to be realized in this disorder.
There is no longer any question but that combination therapy,
i.e., prednisone plus any of the following, 6-mercaptopurine,
Methotrexate, vincristine, or daunomycin, will induce com
plete remission more effectively than any of these drugs used
by itself (1, 5,9). This concept is so firmly established, in fact,
as to have become part of the conventional wisdom. On the
other hand, when our primary criteria, i.e., median survival
and percent of population achieving long-term survival (Table
3), are applied, the advantage for combination therapy
becomes less clear cut. In the fully documented published
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Table 4

DiagnosticcategoryAcute

lymphoblastic
leukemiaAcute

myelogenous
leukemiaHodgkin's

disease

TesticularcarcinomaBreast
carcinomaHomogeneity

of
populationExcellentFairFair

FairFairSurvival

if
untreatedShortShortVariable

Intermed.VariableAdequacy

of data on:Response

rateExcellentExcellentGood

GoodExcellentSurvivalExcellentExcellentFairFairExcellentResponse

rate
>20%YesYesYes

YesYes

Technical factors which influence comparison of treatment regimens.

reports, individual series employing combination or con
ventional management have given comparable survival (4, 5);
rather survival time has risen with the advent of new drugs
either used in sequence or in combination. However, median
survivals reported here for the POMP program and for Protocol
6601 of Acute Leukemia Cooperative Group B significantly
exceed that of all previously published series. Accordingly, the
weight of the accumulating data seems to favor combination
therapy in this disorder. In 1967 Henderson (6) reported that
90% of patients who relapsed during the maintenance or
posttreatment phases of the POMP regimen could be reinduced
with the same four drugs used initially. If this phenomenon
proves to be the rule rather than the exception it would
vitiate a principal argument against combination regimens, i.e.,
that they produce resistance to the several agents simulta
neously and thus reduce future therapeutic options.

In other neoplastic disorders, it has been even more difficult
to demonstrate a difference between conventional and
combination regimens. As Dr. Henderson has noted, James et
al. (8) reported extremely encouraging results in treating
neuroblastoma with cytoxan and vincristine in combination.
In a later article, however, utility of the combination seemed
impressive only in children who were under two years of age at
the time of therapy (12). Subsequently the Children's Cancer

Study Group A has treated 38 patients with neuroblastoma
using the regimen employed by James and Pinkel. Their results
were "similar to ... those obtained when either vincristine or
cyclophosphamide is used alone" (3). Similarly, in the

management of testicular neoplasms an advantage of com
binations over the best single agent has not been established.
Li et al. (10) proposed a triple drug regimen as optimal
therapy; Jacobs et al. (7) and Solomon et al. (14) have
accepted Li's dogma but rejected his regimen as a failure. They

have studied three other triple regimens; in no case was
prospective comparison made with a single agent. Finally,
Mackenzie (11) reevaluated the patients treated by Li et al.
and, comparing them with a series treated subsequently with
actinomycin D alone, concluded that actinomycin D used
alone is the most effective chemotherapy for testicular
embryonal carcinoma, teratocarcinoma, and choriocarcinoma.
This would appear to be an ideal area for a well-designed
prospective study by a solid tumor cooperative group.

The availability of three groups of drugs which are highly
active against Hodgkin's disease (alkylating agents, vinca

alkaloids, and the methylhydrazine derivative procarbazine),
has given rise to an extensive trial of the three, plus
prednisone, as initial therapy in this disorder. The results of
this regimen, reported in abstract form, are most encouraging
(2). In all probability this will be the next significant testing
ground for comparing combination chemotherapy with the
conventional methods. While it is still early in this enterprise,
it may be useful to point out impending pitfalls. Hodgkin's

disease is a heterogeneous disorder; great care must be taken to
assure that comparable populations are placed in the con
ventional and the combination groups. I do not believe that all
patients with III-B or with IV-B Hodgkin's disease can be

considered equivalent. Further refinement is necessary; this
could involve a quantitive score for the severity of fever,
pruritus, weight loss, hÃ©matologiedysfunction, and depression
of cellular and humoral immunologie functions. Individual
patients with this disorder may survive for years with patently
inadequate therapy (by our current standards). Accordingly,
remission duration may be of less import than it is in acute
leukemia.

Finally, how can combination therapy be compared with
optimal single agent management if there is doubt as to what
that may be? There is general agreement that "conventional"

therapy which omits long-term maintenance falls short of
wisdom. But which of the available agents should be used
first? By historic precedent it would be an alkylating agent. In
our own clinic, however, vinblastine is considered the drug of
choice for initial management; a similar view has been
expressed by Sohier et al. (13). We use vinblastine itself for
maintenance until refractoriness develops. Even the
unequivocal demonstration of clinical refractoriness may
provide difficulty in this disorder, where often gradual
deterioration of the performance status or fall in the hemo
globin level may be the only evidence of disease activity. In
short, the vagaries that are characteristic of Hodgkin's disease

make it both necessary and difficult to design an adequate
prospective study.
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