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General information

Proper Name
Dichloroacetate, Dichloroacetic acid

Common Name
DCA

Routes of Administration
Oral, Intravenous (1V)

Common Uses in Cancer Care

DCA has been prescribed to reduce tumour size,
stabilize the disease, improve survival, and reduce
cancer related symptoms. DCA is an experimental
treatment.

Summary

Dichloroacetate (DCA) is an investigational drug for
cancer. DCA acts primarily on cancer cell metabolism;
it is thought to convert metabolism from fermentative
glycolysis back to oxidative phosphorylation by
inhibiting pyruvate dehydrogenase kinase. This process
may induce cancer cell apoptosis through several
mechanisms including increased oxidative stress and
reduced lactate levels. DCA can be administered orally
or intravenously. Typical doses range from 10-50mg/kg
daily, with the most common oral dosing being 6.25-
12.5mg/kg taken twice daily. One randomized
controlled trial, five single-arm clinical trials, and
several case reports have evaluated the effect of DCA in
cancer. Outcomes in these studies have been mixed.
Although most studies have found DCA to be safe and
reasonably well tolerated, one study and a couple of case
reports have raised some safety concerns. DCA should
be administered under the guidance of a qualified
healthcare professional with appropriate monitoring.
The most common side effect is reversible peripheral
neuropathy. There is some clinical trial evidence of
disease stability with the use of DCA and a few
encouraging case reports, but overall, there is
insufficient evidence to clearly support t



diabetes, hypercholesterolemia, certain heart conditions,
and cancer (6).

Pharmacokinetics

DCA is a small water soluble molecule of 150 Da,
allowing it to achieve 100% bioavailability when given
either orally or intravenously (6). When given orally,
DCA is readily absorbed in the gastrointestinal tract and
less than 1% of the total given dose is excreted in the
urine (5, 8, 9). Metabolism of DCA occurs in the liver
and follows a simple one compartment pharmacokinetic
model (5, 6, 9, 10).



By relying heavily upon cytoplasmic aerobic glycolysis
for energy, cancer cells are able to avoid the production
of reactive oxygen species (ROS) via mitochondrial
oxidative phosphorylation (20, 23, 24). DCA triggers the
remodeling of mitochondrial metabolism, opening
transition pores and increasing the levels of pro-
apoptotic ROS through the activation of caspases (20,
21, 23). High levels of ROS (such as H202) can inhibit
tumour growth and result in apoptosis (7).

Release of mitochondrial calcium

The lack of mitochondrial oxidative phosphorylation in
cancer cells facilitates an increase in intracellular
calcium (Ca++), resulting in an increase of proliferative
transcription factors (25). Increased intracellular Ca++
is responsible for activating ornithine decarboxylase, the
rate limiting enzyme in DNA synthesis, as well as the
antiapoptotic nuclear factor of activated T lymphocytes
(6, 25, 26). DCA causes a decrease in intracellular



dose-limiting toxicity (DLT) from oral DCA after 4
weeks of use. DCA was given orally at an initial dose of
8.0 mg/kg every 12 h which was modified according to
tolerance or glutathione transferase zeta
1/maleylacetoacetate  isomerase  (GSTZ1/MAAI)
genotype status (which has been found to affect DCA
metabolism). The intention of the trial was to use a dose
escalation protocol; however no patients did in fact
escalate their dose. Eight patients completed 4-weeks of
DCA. They remained clinically and radiologically stable
and were on DCA for an average duration of 75.5 days
(range 26-312). At the time of publication, three patients
were alive, and five had died. No DLTs were identified,
and adverse events were either grade 1 or 2 and included
fatigue, gait abnormalities, hypersomnolence, and
sensory peripheral neuropathy. The authors reported that
DCA was safe, well tolerated, and feasible at the dose
used.

One case report of a man with GBM treated with 1V
DCA and artesunate raised safety concerns following
liver and bone marrow toxicity (40). After disease
progression following surgery and radio-chemotherapy,
the 52-year old man received IV DCA (unknown dose)
and artesunate (2.5mg/kg). Hepatic and bone marrow
toxicities occurred a few days after infusion. The patient
received supportive treatment at hospital; however, his
condition deteriorated, and he died ten days after
receiving the combined treatment. The Roussel Uclaf
Causality Assessment Method (RUCAM) scoring
system revealed reasonable probability that the
combination of DCA and ART induced liver injury.

Other cancer types

The only randomized, placebo-controlled, double-blind
study of DCA was reviewed as a pre-print from personal
communication, and is awaiting full publication (41).
The study enrolled 50 patients with stages I1I - IVB head
and neck cancer (HNC) who were scheduled for
concurrent chemotherapy (cisplatin) and radiotherapy
(CRT












DCA is metabolized in the liver; therefore caution is
required when administering DCA in cases of
compromised liver function or with hepatotoxic drugs.
DCA has been shown to cause a reversible elevation in
liver enzymes, and all patients undergoing DCA therapy drugs
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