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Case Study

Case History

Kidney cancer is among the 10 most common cancers in 
both men and women. The lifetime risk for developing kid-
ney cancer, which is higher in men than in women, is about 
1 in 63 (1.6%), a rate that has been rising since the 1990s.1 
According to the American Cancer Society, the 5-year sur-
vival rate for stage IV renal cancer is just 8%.1

The patient subject of this report is a 64-year-old man 
with a history of fatigue, atherosclerotic vascular disease, 
prostatitis, joint pains, and myalgias. He was diagnosed 
with renal cell carcinoma (RCC) with metastases to the 
lung in early June 2008 after he started to feel vague flank 
discomfort followed soon afterwards by gross hematuria. 
He immediately presented to the local emergency room. A 
computed tomography (CT) scan was performed, which 

revealed a large hyperdense mass occupying the mid to 
lower pole of the left kidney (Figure 1) and a 1-cm non-
calcified nodule within the upper lobe of the left lung 
(Figure 2).

After a left nephrectomy, his hematuria resolved, and 
the patient was started on bevacizumab by his local oncolo-
gist for 4 months with no positive results. He was then 
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Abstract
In this case report, we describe the treatment of a 64-year-old male patient diagnosed with metastatic renal cell carcinoma 
(RCC) in June of 2008. In spite of a left nephrectomy and the standard oncological protocols, the patient developed a solitary 
left lung metastasis that continued to grow. He was informed that given his diagnosis and poor response to conventional 
therapy, any further treatment would, at best, be palliative. The patient arrived at the Integrative Medical Center of New 
Mexico in August of 2010. He was in very poor health, weak, and cachectic. An integrative program—developed by one of 
the authors using intravenous (IV) α-lipoic acid, IV vitamin C, low-dose naltrexone, and hydroxycitrate, and a healthy life 
style program—was initiated. From August 2010 to August 2015, the patient’s RCC with left lung metastasis was followed 
closely using computed tomography and positron emission tomography/computed tomography imaging. His most recent 
positron emission tomography scan demonstrated no residual increased glucose uptake in his left lung. After only a few 
treatments of IV α-lipoic acid and IV vitamin C, his symptoms began to improve, and the patient regained his baseline 
weight. His energy and outlook improved, and he returned to work. The patient had stable disease with disappearance 
of the signs and symptoms of stage IV RCC, a full 9 years following diagnosis, with a gentle integrative program, which is 
essentially free of side effects. As of November 2017 the patient feels well and is working at his full-time job.
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prescribed sunitinib and sorafenib at a large Texas 
University cancer center.

Unfortunately, the patient’s condition continued to 
worsen. He became anemic, leukopenic, and thrombocyto-
penic and was unresponsive to the antiangiogenic agents. 
The size of the solitary lung metastasis increased from 1 cm 
to 8-9 cm on a CT scan.

He was advised that he had exhausted his therapeutic 
options and that he should consider palliative hospice care 

given his poor prognosis and lack of response to conven-
tional care.

The patient decided to seek another opinion and traveled 
to the Integrative Medical Center of New Mexico (IMCNM) 
in August 2010 where he was seen in consult by one of the 
authors (BB). At the time of presentation, his review of sys-
tems was positive for shortness of breath, seasonal allergic 
symptoms, heartburn, tinnitus, a decrease in force of uri-
nary stream, insomnia, severe weight loss, flank pain, pro-
found emotional stress, and anxiety. He appeared very thin 
and frail and weighed 176 pounds, having lost about 30 
pounds.

A full medical workup was conducted including a posi-
tron emission tomography (PET)/CT scan that showed a 
large pleural based mass in his left upper lung (Figure 3).

Since the patient had very few treatment options 
beyond clinical trials, an integrative medical program 
was developed and prescribed for him. The purpose of 
the program was nutritional support, comfort, immune 
stimulation, and metabolic alteration of the malignant 
process. The hope was that his disease progression could 
be slowed and that his life could be prolonged. It was 
strongly recommended that the patient continue with a 
board-certified oncologist but he refused because he had 
been told by his oncologist that he failed conventional 
treatment regimens.

Figure 1.  June 2008, CT scan showing a large hyperdense mass 
(arrow) occupying the mid to lower pole of the left kidney.

Figure 2.  June 2008, CT scan showing a 1-cm noncalcified 
nodule within the upper lobe of the left lung (see arrow).

Figure 3.  August 2010, a PET/CT scan showed a large pleural 
based mass in his left upper lung (see arrow).
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The key therapeutic agents initially prescribed by BB 
were intravenous (IV) vitamin C 25 to 50 g every morning 
and IV racemic α-lipoic acid (ALA) 300 to 600 mg every 
afternoon after a meal (to prevent hypoglycemia). These 
therapies were administered at the clinic on an outpatient 
basis. The oral protocol included low-dose naltrexone 
(LDN) 4.5 mg at bedtime, the oral Triple Antioxidant 
Therapy protocol2,3 with (1) racemic ALA 300 mg twice 
daily, (2) selenomethionine 200 µg twice daily, and (3) sily-
marin 900 mg twice a day along with 3 professional-strength 
B-50 complex capsules a day. Oral hydroxycitrate (HCA) 
500 mg 3 times daily was added to the protocol in September 
2013, based on the work of Dr Laurent Schwartz et al.4,5

It was also suggested that the patient followed the 
IMCNM lifestyle program including a strict diet with 4 
servings of fresh vegetables a day, very low simple carbo-
hydrate intake, and no processed food, especially preserved 
animal products. Some organic animal protein was allowed. 
In addition, an exercise and a stress reducing program were 
prescribed.

This program had been used frequently at the IMCNM 
with many patients and was previously reported in the sci-
entific literature in 4 cases of pancreatic cancer and one 
case of B cell lymphoma.3,6,7

After 1week of receiving IV ALA and IV vitamin C, he 
began to subjectively look and feel better. He reported 
“increased energy and a new sense of well-being.”

After this 1 week of initial treatment in the author’s 
clinic, the patient went home and adhered to the pro-
grammed lifestyle and supplements, and a local integrative 
doctor in Fort Worth, Texas, continued the IV ALA infu-
sions twice a week and IV vitamin C twice a week.

The patient continued to visit the IMCNM every 3 months 
for a week or two of intensive daily IV vitamin C and IV 
ALA therapy. In January of 2011, he stated that he was begin-
ning to feel healthy again. At that time, he weighed 184 
pounds, an 8-pound increase since beginning treatment. The 
patient continued to go to work throughout the course of his 
treatment. In January 2011, a repeat PET/CT scan was per-
formed (Figure 4). Again, the mass in the left lung was dem-
onstrated, with no apparent change in size.

In June 2011, another PET/CT scan showed that the 
upper lung mass was much smaller in size (7.2-4.4 cm; fig-
ure not shown).

A repeat PET/CT scan in March 2012 showed complete 
resolution of the upper lung mass (Figure 5).

Subsequent PET/CT scans in September 2013, January 
2014, and August 2014 continued to demonstrate absence 
of the left lung mass (Figures 6, 7, and 8, respectively). The 
right kidney contrast in all PET/CT scans was considered 
by the radiologist to be normal physiologic contrast elimi-
nation (left nephrectomy was performed in 2008).

A CT scan of June 2015 (Figure 9) shows no mass in the 
left lung. As of September 2017, the patient continues on 

his integrative protocol without changes to his regimen and 
is alive and in good health. He now weighs 206 pounds, 30 
pounds more than when he presented to our clinic.

Discussion

According to the American Cancer Society, the 5-year sur-
vival rate for stage IV RCC is only 8%.1

Since the patient had very few treatment options beyond 
clinical trials, he chose to follow an integrative medical pro-
gram that included: IV racemic ALA, IV vitamin C, oral 
LDN, and the oral Triple Antioxidant Therapy protocol2,7,8 
with oral lipoic acid, selenomethionine, silymarin, and B 
complex capsules. The patient was also prescribed the 
IMCNM lifestyle program including a strict diet, exercise, 
and a stress-reduction program.

This program had been used frequently at IMCNM and 
was previously reported in the scientific literature in 4 cases 
of pancreatic cancer and 1 case of B cell lymphoma.3,6,7 
HCA was added to the protocol in September 2013 based on 
the work of Dr Laurent Schwartz et al.4,5

The first key component in the patient’s treatment proto-
col was lipoic acid (ALA). IV ALA can reach much higher 

Figure 4.  January 2011, a repeat CT scan was performed, 
and again the mass in the left lung was demonstrated, with no 
apparent change in size.
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plasma levels than the oral form, with the oral capsules 
maintaining levels in between IV infusions. ALA has mul-
tiple activities; for instance, it is a powerful antioxidant and 
heavy metal chelator.9 It appears that 3 of its actions are 
relevant in this case: its anti-inflammatory activity, the 
effect on mitochondrial metabolism, and its epigenetic 
activity.

First, ALA may discourage the growth of cancer cells by 
its action involving the pro-inflammatory transcription fac-
tor, nuclear factor κ-light-chain-enhancer of activated B 
cells (NF-κB).10

Unmitigated NF-κB activation can produce prolifera-
tion, angiogenesis, mutagenesis, metastasis, and chemo-
radio resistance in malignant cells and leave them resistant 
to apoptosis.11 Patients with advanced cancer exhibit greatly 
elevated markers of oxidative stress and an unrelenting 
inflammatory process in part due to NF-κB activation.11 
ALA inhibits NF-κB, blunting these deleterious effects and 
discouraging the unbridled growth of cancer cells.

Another significant interaction of ALA is with the pyru-
vate dehydrogenase enzyme complex (PDHC) and its regu-
latory enzyme pyruvate dehydrogenase kinase (PDK). 
PDHC consists of 3 mitochondrial enzymes that sit in the 
intersection of cytoplasm and mitochondria, glycolysis and 
the Krebs cycle, and anaerobic and aerobic energy metabo-
lism. PDHC converts cytoplasm-generated pyruvate into Figure 7.  PET/CT scan, January 2014.

Figure 6.  PET/CT scan, September 2013.

Figure 5.  A repeat PET/CT scan in March 2012 showed 
complete resolution of the upper lung metastasis.
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acetyl CoA, which then enters the Krebs cycle. ALA is the 
necessary cofactor for PDHC, and without ALA there is no 
energy produced in the mitochondria.

PDK phosphorylates and inhibits PDHC, regulating its 
activity. ALA inhibits PDK, and by doing so it further 
increases PDHC activity.12,13

These enzymes are involved in a metabolic peculiarity of 
cancer cells, the so-called Warburg effect, also called “aero-
bic glycolysis,” a phenotype rather common to malignan-
cies: cancer cells preferentially metabolize glucose and 
pyruvate into lactic acid, even in the presence of oxygen.14 
This increase in glycolysis might favor the formation of 
amino acid and nucleotide precursors, important for a rap-
idly proliferating cell, whose importance might offset the 
disadvantage of a reduced ATP production.15,16

McFate et  al17 have shown that inhibition of PDHC 
activity contributes to the Warburg metabolic and malig-
nant phenotype in human head and neck squamous cell car-
cinoma. This inhibition occurred by an enhanced expression 
of pyruvate dehydrogenase kinase (PDHK). Knockdown of 
PDHK restored pyruvate dehydrogenase (PDH) activity, 
reverted the Warburg metabolic phenotype, decreased 
invasiveness, and inhibited xenograft tumor growth in 
nude mice.

Clear cell RCC is characterized by the constitutive 
upregulation of the hypoxia inducible factor-1.18 Hypoxia 
inducible factor-1 has been shown to promote the Warburg 
effect in several cancers, including clear cell RCC,18 in part 

due to the activation of PDHK (one of its target genes19), 
and subsequent inhibition of PDH. Recently, Lim et  al20 
demonstrated that in this type of cancer, most of the 10 
tumor samples studied had an elevated PDHK enzyme 
level, and a decreased PDHC activity, when compared with 
patient-matched normal tissue.

Schell et  al21 furthered this idea by implying that the 
inhibition of the Warburg effect in colon cancer cells was 
associated with decreased cancer cell xenograft growth in 
nude mice.

Studying a related issue concerning these enzymes, 
Kaplon et al22 demonstrated that PDH is a crucial mediator 
of malignant cell senescence induced by BRAFV600E, a pro-
tein kinase and oncogene that is often mutated in melanoma 
and other cancers. This BRAFV600E-induced senescence was 
accompanied by simultaneous inhibition of PDHK. 
Enforced normalization of PDHK inhibited PDH and abol-
ished oncogene-induced senescence, thereby allowing 
BRAFV600E-driven melanoma growth.

Figure 8.  PET/CT scan, August 2014.

Figure 9.  June 2015, CT scan, showing absence of the left 
pulmonary metastatic mass.
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Since ALA inhibits PDHK and activates PDHC, the met-
abolic peculiarity of cancer cells described by Warburg may 
be mitigated, and it is likely that the overall cancer growth 
program may be altered. It is also possible, according to 
Kaplon’s work, that tumor cell senescence may also be pro-
moted by ALA’s action on these enzymes.

Another potential antineoplastic action of ALA concerns 
its epigenetic activity. ALA can inhibit histone deacetylase 
(HDAC) activity in human tumor cells.23,24 Histone acetyla-
tion and deacetylation are important components in gene 
regulation.

An active avenue of cancer research involves inhibitors 
of HDACs, with drugs such as vorinostat.

Recently, it has been found that PDH, thought to be an 
exclusive mitochondrial enzyme, is also present and func-
tional in the nucleus, probably translocated from the mito-
chondrion.25 Inhibition of nuclear PDH in isolated nuclei 
decreased the acetylation of histone lysine residues. This 
nuclear PDH has also lipoic acid as cofactor, so ALA pro-
vides a source for nuclear acetyl-CoA synthesis required for 
histone acetylation and epigenetic regulation.

These epigenetic modifications give ALA the capacity of 
influencing, at a genetic level, tumor behavior and growth. 
In other words, cancer is not only a genetic disease but is 
also a metabolic disease. ALA seems to address both of 
these components.

IV vitamin C was also part of the patient’s treatment 
protocol. Integrative medical doctors have administered 
this agent for many years with some positive case history 
reports. Some of these results include reversal of pulmo-
nary metastases from RCC and from hepatocellular 
carcinoma.26,27

HCA is an extract from the citrus fruit, Garcinia cambo-
gia. Not only it inhibits pancreatic α-amylase and intestinal 
α-glucosidase, but also inhibits ATP-citrate lyase,28 a cyto-
plasmic enzyme that catalyzes the generation of acetyl-CoA 
from mitochondrial-generated citrate.29 Acetyl-CoA is a 
vital building block for the endogenous biosynthesis of 
fatty acids, cholesterol, and isoprenoids.

Studies with C-14 glucose have shown that in cancer 
cells most fatty acids come from a high rate of de novo syn-
thesis, necessary for a very active membrane biogenesis,30 
and inhibition of ATP-citrate lyase produced inhibition of 
tumor proliferation in vitro and reduced in vivo xenograft 
tumor growth.29

The authors added HCA to their regime in 2013 at the 
suggestion of Dr Laurent Schwartz, who showed that HCA 
was synergistic with ALA to reduce tumor growth in vitro 
and in vivo.4,5

ATP-citrate lyase increases histone acetylation in 
response to growth factor stimulation and during differen-
tiation.31 As is the case with ALA,23-25 HCA also has an 
action on cellular metabolism and promotes epigenetic 
changes. These epigenetic changes could be relevant to the 

action of these 2 molecules, and it is a fertile ground for 
further future research.

LDN was yet another key ingredient in this treatment 
program. Naltrexone is an opioid antagonist that was origi-
nally FDA (Food and Drug Administration) approved in 
1984 for heroin addiction.

Zagon and McLaughlin32,33 documented the presence of 
the opioid growth factor receptor (OGFr) axis in a number 
of human cancers including neuroblastoma, pancreatic, 
colon, breast, renal, squamous cell carcinoma of the head 
and neck, and hepatocellular adenoma. In vitro and in vivo 
studies revealed that opioid growth factor (OGF; also called 
met-enkephalin), while requiring the presence of OGFr, 
inhibited cell proliferation in culture and when transplanted 
into nude mice.32,33

They also demonstrated that opioid antagonists, like nal-
trexone, block the endogenous ligand-receptor interaction. 
Studies using naltrexone to block the receptor showed that 
high-dose naltrexone blocked the OGFr for a longer dura-
tion than LDN did. The duration of time that the receptor 
was blocked yielded 2 totally different results. Low dosages 
of the opioid antagonist administered once daily blocked 
the receptor for short bursts of time and resulted in sup-
pressed cancer cell proliferation and decreased growth of 
malignant cells in culture and of tumors in mice. These 
cancer-bearing mice lived longer than controls. Conversely, 
higher dosages of naltrexone that blocked the receptor for 
an entire 24-hour period resulted in enhanced growth of the 
malignant cells and decreased survival of cancer-afflicted 
mice. This apparent contradiction was solved when it was 
determined that short-term opioid receptor blockade para-
doxically upregulated enkephalin peptide production. The 
increased levels of circulating enkephalins subsequently 
bound to OGFr and inhibited cancer cell proliferation.

Administration of low dosages of naltrexone several 
times daily in order to continuously block the opioid recep-
tor resulted in increased growth of malignant cells. This 
confirmed that it was the duration of the OGFr blockade, 
and not the dosage of the naltrexone, that blocked acceler-
ated cancer cell growth.32,33

In humans, nocturnally administered LDN blocks endog-
enous opiate receptors for a short period of only a few 
hours.34 Due to this receptor blockade, the body perceives a 
deficiency of endogenous opioids. As a result, endogenous 
opioid production is dramatically increased (including the 
production of OGF), OGFr production is upregulated, and 
the affinity between OGF and OGFr is increased. These 
endogenous opiates act on 2 sites: on the tumor cells 
directly, inhibiting their growth, and on the immune system, 
upregulating it.34

Dr Bernard Bihari first used LDN to treat patients with 
AIDS in the 1980s after discovering the preclinical research 
of Zagon et  al. Given his promising results and based on 
Zagon’s work, he later used LDN in the treatment of cancer 
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patients.35 At the IMCNM, we have used LDN in most 
patients with malignancies.3,6,7

Conclusion

In this case report, we describe the treatment of a 64-year-old 
patient who was diagnosed with metastatic RCC in June of 
2008. Following a left nephrectomy and the standard onco-
logical protocols consisting of bevacizumab, sunitinib, and 
sorafenib, the patient became leukopenic and thrombocytope-
nic and could not tolerate any further conventional treatment.

Furthermore, with the standard protocols, his cancer pro-
gressed and he was informed that given his diagnosis and 
poor response to conventional therapy, any further treat-
ment would, at best, be palliative.

The patient arrived at the IMCNM in August of 2010 as a 
last resort. He was weak, cachectic, physically and emotion-
ally exhausted, and was experiencing almost constant short-
ness of breath, flank and abdominal pain, and nausea. An 
integrative program developed by one of the authors (BB)3,6,7 
using IV α-lipoic acid, IV vitamin C, low-dose naltrexone, 
and HCA, and a healthy life style program was initiated.

Lipoic acid potentially has a central role as it addresses 2 
main cancer aspects: metabolic (by its action on the PDHC 
and the Warburg effect) and epigenetic (by its action on 
HDAC activity).

From August 2010 to the present (November 2017), the 
patient’s RCC with metastasis to the left lung has been fol-
lowed closely using CT and PET/CT imaging. After only a 
few treatments of IV ALA and IV vitamin C, his symptoms 
began to improve, and the patient actually regained his origi-
nal baseline weight, his energy and outlook improved, his 
dyspnea resolved, and even returned to work. His most recent 
PET/CT scan demonstrated normal glucose uptake in his left 
lung (Figure 9). The patient had stable disease with an elimi-
nation of the signs and symptoms of stage IV RCC, a full 9 
years following diagnosis, with a gentle integrative program, 
which was essentially free of side effects in his case.

However, from the authors’ experience, when the treat-
ment protocol is halted, in many cases, the cancer growth 
resumes. Thus, the ALA/N (α-lipoic acid/low-dose naltrex-
one) protocol appears to induce tumor reduction/dormancy 
rather than cure the disease process. Further multicenter 
studies are warranted to assess the success of this treatment 
regimen and long-term results on a wider population.
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