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Stafstrom and Rho:
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The following six slides are from this presentation given at the Hyperbaric Oxygen 
Therapy Symposium, Albuquerque NM 2014.
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DCA

• DCA is a relatively small molecule, which has been used as treatment 
for lactic acidosis.  It inhibits lactate formation and releases pyruvate 
dehydrogenase kinase from negative regulation, thus promoting 
pyruvate entry into the TCA cycle (3).  This increases oxygen 
consumption and reactive oxygen species (ROS) formation while 
glycolysis and lactate formation are repressed (3).  Non-cancerous 
human cells prefer this aerobic pathway for energy formation via the 
electron transport chain (ETC) use.  Cancerous cells experience the 
Warburg Effect where most glucose is converted to lactate regardless 
of oxygen availability (9).  Forcing a cancerous cell into TCA / ETC use 
thereby increases ROS formation and oxygen consumption (6).
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DCA

Side effects and Toxicity:

• The most common toxicity is a dose dependent reversible peripheral 
neuropathy.  Other reactions appear to be mediated by a slowing of 
glutathione activity via the GSTz pathway: “From the Abstract: 
Dichloroacetate (DCA) inhibits its own metabolism and is converted to 
glyoxylate by glutathione S-transferase zeta (GSTz).  … Moreover, DCA-
induced inhibition of tyrosine catabolism may account for the toxicity 
of this xenobiotic in humans and other species.” (11)  As clinically 
most toxicity effects appear to be mitigated either by slowing 
infusion, adding glutathione and nutrient support or both the use of 
such additional measures is indicated.
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DCA

Protocols Reported:

IV Administration of the DCA if possible in the early weeks of 
treatment, and in anyone with oral intolerance of the drug, ideally two 
non-consecutive days per week.

• 50-80 mg/kg IV DCA (10) plus support nutrients 

If adding to a high dose IV ascorbate approach a reasonable protocol 
would be to  alternate concomitant use of DCA plus High Dose IV 
Vitamin C, and DCA plus glutathione support (two separate IV’s).

• IV-1 DCA plus Support Nutrients, with IV GSH

• IV-2 DCA plus high dose IVC
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DCA – See synergy notes below

Protocols Reported:

The use of DCA orally for long term therapy (if tolerated).

•  15-20 mg/kg Oral dose (10) cycle14 days on and 7 days off.

Appropriate neurological support:

•  Lipoic Acid Mineral Complex (Poly MVA 20-40 mL)

The addition of a Ketogenic Diet is reasonable, as both DCA and the 
ketogenic diet take advantage of the Warburg effect of neoplastic 
metabolism.  Recommend either a full (20 gram carbohydrate) or 
modified (50 gram carbohydrate) ketogenic diet plan.
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• We completed the assays using DCA and LAMC.  These cell death 
assays utilized the U-87 glioblastoma cell line.  This SRB protocol is 
identical to the one used by the NCI in their chemotherapy screen.

• Protocol:
• In this experiment we chose 3 dosages of LAMC [As the proprietary 

formulation Palladium-Lipoic Acid Complex] (1,000; 500 and 100 mM) and 3 
dosages of DCA (100, 50 and 10 mM).  The glioblastoma cells are allowed to 
adhere to the culture plates for 24 hours.  This was followed by a 48 hour 
exposure to LAMC alone, DCA alone and LAMC + DCA.  The cells were then 
stained for viable cells and absorbance read for quantification.

DCA Plus LAMC
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U-87: DCA 10 mM + Poly MVA
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DCA Plus LAMC
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U-87: Poly MVA 500 mM + DCA
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DCA Plus LAMC
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In addition, the 50 mM DCA alone, which resulted in an only 15% reduction in cell survival, 
jumped to a statistically significant 45% reduction when only 100mM of LAMC was added.  
Interestingly, 5x less DCA (50mM below versus 10mM above) was needed to get about a 
15% reduction decrease in cell survival when only 100 mM of LAMC was added to the 
10mM DCA.

U-87: DCA 50mM + Poly MVA
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• In summary, the ability of LAMC and DCA to manipulate the metabolic 

cascade resulted is a synergistic effectiveness.  This allowed less DCA 

to be utilized and still demonstrate maximum effectiveness.  These in 

vitro data support the concept that LAMC and DCA could be used to 

together effectively, since they both potentiate the effectiveness of 

the other. [from the cell line study]

DCA Plus LAMC
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Why consider LAMC + DCA in non-
responders?

• DCA is effective but has neurological side effects

• LAMC (Poly-MVA) has some collateral potential anti-cancer effect 
AND the ability to be cell protective.

• The cell line study gave us some data to believe this may work.
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Why consider LAMC + DCA in non-
responders?

• Protocol as developed at Anderson Medical Specialty Associates:
• Current combination therapy in trial using both oral and IV DCA-LAMC 

regimens

• Patient Selection:
• Patients chosen due to lack of response or failure of other therapies

• Includes failure of standard treatment plus at least one alternative therapy

• Dietary Intervention:
• Patients are on a modified ketogenic or low carbohydrate diet

• Patients are taking Vitamin A orally at 25,000 – 50,000 IU Retinol PO QD
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• Current combination therapy in trial using both oral and IV DCA-LAMC 
regimens.
• Patients are on a modified ketogenic diet
• Patients chosen due to lack of response or failure of other therapies

• LAMC (PolyMVA) at 40 mL (Adult dose) - (PO in divided doses or IV in 
one dose)
• RAMP Poly Dose up:  5-10 mL first IV, then 15-20 then 25-30 then 40 mL

• DCA dose:
• 50-80 mg/kg IV
• 15-20 mg/kg BID-TID

DCA Plus LAMC

(c) IIVNTP 2018



(c) IIVNTP 2018



Latest “full” Protocol (Sanoviv Hospital and 
AMT)

1. Keto, Keto Adapted or (at least) Low CHO diet

2. Oral Retinol (see below)

3. Lactate and Mito agents (DCA-Poly, see below)

4. HBOT 3-5X weekly

5. Keto-esters (Ketoforce) daily
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