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AUTHOR SUMMARY

ABSTRACT

Background. Disulfiram, an alcohol aversion agent, has
been in use for.50 years. Numerous authors have reported
an anticancer effect of this drug in vitro and in mouse
models. More recently, several reports have claimed that
disulfiram also possesses anti-stem cell activity.We set out
to obtain initial data regarding the safety of combining this
drug with chemotherapy and the possible effectiveness of
disulfiram in a combination regimen in non-small cell lung
cancer (NSCLC).

Methods.This phase II, multicenter, randomized, double-
blinded study assessed the safety and efficacy of adding of
disulfiram to cisplatin and vinorelbine for six cycles. Newly
diagnosedNSCLC patientswere recruited. Patientswith either
stage IV or what was considered at the time “wet IIIb” (since
2009, these patients have been considered stage IV) were
recruited. The patients were treated with only chemother-
apy, and none were treated with either surgery or chemo-
radiation. Disulfiram was administered at a dose of 40 mg
three times daily.

Results. Forty patients were treated for more than two cycles,
halfwithandhalfwithoutdisulfiram,whichwaswell tolerated.
An increase in survival was noted for the experimental group
(10 vs. 7.1 months). Interestingly, there were only two long-
term survivors, both in the disulfiram group.

Conclusion.The addition ofdisulfiram to a combination regimen
of cisplatin and vinorelbine was well tolerated and appeared to
prolong survival in patients with newly diagnosed non-small cell
lung cancer. The results from this small study seem encouraging
enoughforassessmentinlargertrials.Disulfiramisaninexpensive
and safe drug; if its addition to chemotherapy could be shown to
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Figure 1. Progression-free survival (5.9 vs. 4.9 months; p5 .043)
(A)andoverall survival (10.0vs.7.1months;p5 .041) (B)ofpatients
in this phase II trial. Controlswere treatedwith sixcyclesofcisplatin
and vinorelbine (plus placebo tablets), and experimental groups
were treated with the same treatment plus the addition of
disulfiram, which was continued for stable or responding patients.
Improvement inbothprogression-freeandoverall survivalseemsto
have happened only after a fewmonths.
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prolong survival, an effective regimen could be established and
used widely, even in resource-poor countries. The Oncologist
2015;20:366–367

DISCUSSION

Given preclinical data suggesting antitumor activity and its
established safety, there is interest in the use ofdisulfiram as an
anticancerdrug [1, 2].To our knowledge, this randomized trial is
thefirstusingdisulfiramasanadditionalanticancertreatment in
lung cancer. Although its precisemechanismsof actionhave yet
to be established, preclinical studies have suggested that
disulfiram possesses antiangiogenic activity and can inhibit the
activity of ATP-binding cassette transporters [3]. Additional
activity of disulfiram has been suggested recently: inhibition of
cancer stem cells. The latter is thought to be a consequence of
disulfiram’s inhibitory effect on aldehyde dehydrogenase, an
enzymethat ishighlyexpressed inwhatmanybelievearecancer
stem cells [4]. Kim et al. recently demonstrated that the use of
disulfiram can induce apoptosis in pancreatic cancer stem cells
expressing high levels of aldehyde dehydrogenase [5]. This
finding suggests that disulfiram’s anti-cancer stem cell activity
may be of great importance, especially in tumors that have an
initial response to the therapy.

In this paper,wedescribed aphase II trial of a regimenusing
cisplatin plus vinorelbine with or without disulfiram in lung
cancer. Disulfiramwas continued after cessation of chemother-
apy after six cycles. Analysis was performed on the 40 patients
who continued treatment beyond the first two cycles. The
higher response rate (46% vs. 37%) in the disulfiram group was
not statistically different.Quality of lifewas similar between the
groups; however, it is noteworthy that both progression-free
and overall survival curves separate, and because of the long-
term response of a few patients in the active group, there is
a statistically significant progression-free and overall survival
advantage for the active group (Fig. 1).

The unusual result is the long-term survival of two patients
in the active group, an event that is extremely rare in patients
with stage IV lung cancer treated by chemotherapy alone. It is
important to note that the difference in survival continued
after cessation of chemotherapy and maintenance with
disulfiram alone.

The drug is inexpensive, and its tolerability and safety have
been demonstrated over years of clinical experience with
a large number of patients. Our results support a larger phase
III trial combining this drug with chemotherapy.
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