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Abstract

Objective: Renal cell carcinoma (RCC) is a rare and difficult to treat cancer. The case series aimed to observe
the effects of medicinal mushrooms and integrative oncology care for renal cell carcinoma.

Clinical Features: Patients diagnosed with RCC who were being treated with surgery and chemotherapy and
were administered integrative treatment in the form of supplements and medicinal mushrooms and/or combinations
of mushrooms.

Interventions and outcomes: Integrative care included a combination of supplements and the medicinal
mushrooms Ganoderma lucidum, Trametes versicolor, Cordyceps sinensis, Grifola frondosa, and Lentinus edodes
in combination or alone, which was initiated following adjuvant care. These patients experienced increased overall
survival compared to standard adjuvant treatment alone.

Conclusion: Beneficial effects of integrative care were observed in this case series. Disease progression and
symptoms related to adjuvant treatment were significantly decreased in these patients after integrative supportive
care was initiated and effects persisted through the final observation period. Further controlled studies are needed
among larger groups of patients to determine the clinical efficacy of medicinal mushrooms and integrative oncology

in the treatment of RCC.

Keywords: Integrative medicine research; Integrative oncology;
Renal cell carcinoma; Kidney cancer

Introduction to Renal Cell Carcinoma

Current data estimates there will be 61,560 new cases of Kidney
and Renal Pelvis Cancer this year, and 14,000 people will die of the
disease in the United States [1]. At presentation many patients are
asymptomatic, until the disease is advanced. Nearly 30% of patients
have metastatic disease at the time of diagnosis of renal cell carcinoma
[2,3]. Currently, only 5% of new cases present with the classic Virchow
triad involving flank pain, hematuria, and abdominal mass, which is
associated with poor prognosis. Combining standard treatments for
RCC with integrative care may improve overall survival, promote
immune surveillance of cancer cells, promote apoptosis, and inhibit
angiogenesis.

Clinically, there are three main renal neoplasm subtypes: clear cell
RCC (80-90%), papillary RCC, and chromophobe RCC. Each subtype
determines cancer-specific survival prognoses. The 5-year overall
survival for all RCC subtypes is 72.4%, which is an improvement
compared to previous survival rates, which is largely attributed to
targeted therapies [1]. Metastatic disease usually involves the lung,
lymph nodes, bone, liver, and brain [4]. The 5-year overall survival
for regional RCC is 64.6%, whereas distant, and/or metastatic, disease
5-year overall survival is 12.1% [1].

Surgery can be curative in patients without metastatic disease, and
is indicated for patients with stages I, II, and III localized disease [5].
Patients with stage I or II RCC with invasion of the urinary collecting
system have a 5 year survival rate of 43% and 10 year-survival rate
of 41% [6,7]. Patients with stage IV have identified renal capsular
invasion, collecting system invasion, and microvascular invasion are
approximately 3.3 times greater risk of having recurrence of disease
after resection compared to those that do not have capsular invasion
[8]. While diagnosis is frequently not made until disease is locally
advanced or nonresectable, many patients who have surgical resection
eventually experience disease recurrence. Stage IV median survival is
28 months in patients that are able to enroll in clinical trials [9].

Adjuvant treatment after nephrectomy currently has no established
benefit in patients who have undergone a complete resection of local
disease. The NCCN guidelines recommend follow-up imaging, or
active surveillance, after treatment of localized surgical excision every
3 to 6 months. Chemotherapy, gemcitabine and cisplatin, do not have
an established role in the management of patients with advanced RCC
and is considered a category 3-treatment option [10,11]. However,
in patients that have metastatic disease to the bladder, the first line
adjuvant treatment is gemcitabine and cisplatin according to NCCN
guidelines. Metastatic disease to the bladder is rare, and prognosis is
poor with a 3-year survival rate of 20% with multiple metasteses [12].
The recommended treatment for patients that experience metastatic
disease is a metastasectomy, with the exception of the brain and bone.
Patients with metastases to the lung, and subsequent metastasectomy
show a 5-year survival rate of 36-54% [13].

Large reviews on the active constituents and clinical applications
of medicinal mushrooms have been growing in the past several years,
and the active constituents have demonstrated to be useful as novel
treatment options for cancers that evade the anti-growth signals,
apoptosis, and angiogenesis [14-18]. Medicinal mushrooms that have
been investigated and target these mechanisms of resistance include
Ganoderma lucidum, Trametes versicolor, Cordyceps sinensis, Grifola
frondosa, and Lentinus edodes.
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Ganoderma lucidum, also known as Reishi, has demonstrated anti-
angiogenic effects in human lung cancer cells and promoted apoptosis
in these cells [19]. Reishi has also been shown to be cytotoxic in drug-
resistant small-cell lung cancer cells and alters gene expression in
these carcinoma cells, similar to the effects of chemotherapeutic agents
[20]. Extracts of Reishi can also inhibit cell growth and inhibit actin in
human urethral and bladder cancer [21].

A systematic review and meta-analysis of Trametes versicolor used
with chemotherapy demonstrates increased overall survival of cancer
patients compared to patients completing standard of care alone [22].
This study highlights the safety of the medicinal mushroom, Trametes
versicolor, used with a variety of chemotherapies in a variety of cancers
where no notable adverse side-effects were observed in this systematic
review.

Trametes versicolor, also known as Turkey tail, can promote anti-
tumor effects by suppressing cell proliferation and increasing apoptosis
in human leukemia cells [23]. Research on the extracts of turkey
tail show the powerful effects of direct inhibition of transforming
growth factor-f3, which controls cell proliferation, differentiation, and
apoptosis in cancer cells [24]. Combined with cisplatin this mushroom
demonstrates enhanced anti-tumor and anti-metastatic activity in
addition to reducing nephrotoxicity in mice models [25].

Extracted fractions from the medicinal mushroom Grifola frondosa
(Maitake), of polysaccharides have been shown to inhibit cancer cell
growth in a dose-dependent manner, and are selectively cytotoxic to
cancer cells compared to non-cancer cells [26,27]. Extracts of G.frondosa
have also exhibited potent activation of NK cells and prevention of
metastatic disease by enhancing the effects of chemotherapy in mouse
models [25].

Lentinus edodes, Shiitake mushroom, extracts has reduced tumor
progression in bladder cancer patients undergoing chemotherapeutic
agents, gemcitabine [28]. Also, high concentrations of shiitake
mushroom extracts (1-5 mg/mL) have shown inhibition of tumor cell
proliferation in carcinoma cells in vitro [29].

Chen et al. completed a review in 2013 of Cordyceps sinensis
polysaccharides and the therapeutic benefits for the treatment of
cancer [30]. Constituents, specifically cordycepin, extracted from
this mushroom show growth inhibition and promote apoptosis in
cancer cells [31]. Research in patients with lung cancer undergoing
chemotherapy that incorporated cordyceps showed better tolerance
to chemotherapy compared to standard chemotherapy alone [32].
Additionally, patients with lung cancer showed reduction in tumor size
with continuous use of cordyceps compared to patients who did not
incorporate cordyceps with standard chemotherapy [33].

Further investigation and examination of the mechanisms of the
intrinsic and acquired resistance to standard care, and combining
integrative care is urgently needed to improve the prognosis in RCC
patients. This case series describes the clinical presentation of renal
cell carcinoma in two male patients with metastatic disease. The
cases highlight the use of medicinal mushrooms in the integrative
management of renal cell cancer over four years following diagnosis
and standard care. Overall survival and quality of life was improved in
these patients with integrative care.

A Case Series and Methods

Physicians at local Integrative oncology centers and Naturopathic
clinics were contacted for potential participants in the case series. Two

patients diagnosed with RCC who were being treated with medicinal
mushrooms and/or combinations of mushrooms were selected for the
case series. Written consent from each patient was obtained for the
inclusion in the case series. The clinical presentation, treatments, and
follow-up data were obtained from the patient charts and directly from
treating physicians. The quality of life, patient objectives, and survival
is described in the case series.

Case 1

A 60-year-old male presented to his primary care doctor with
hematuria, and weight loss. Diagnostic imaging and biopsy revealed
renal cell carcinoma of the right kidney with metastatic spread to
the bladder and ureters. The patient underwent surgical removal of
his right kidney and eleven lymph nodes. Chemotherapeutic agents,
Gemcitabine and Cisplatin, were initiated following surgery. After
surgery and adjuvant chemotherapy the patient experienced side
effects that included weight loss, poor appetite, constipation, myalgia,
neuropathy and significant fatigue.

The patient presented to an integrative health center seeking
supportive cancer care, immune support, vitality, and long-term
robust health. At the initial visit the patient reported exercising daily,
and utilizing self- prescribed supplemental vitamins, acupuncture, and
hypnotherapy to maintain his health.

The patient was given an integrative plan to support his health
and improve his quality of life while completing chemotherapy.
The integrative plan included nutritional support, probiotics daily,
melatonin 20 mg daily, and a five mushroom formula 2 grams daily
(Coriolus versicolor, Cordyceps sinensis, Grifola frondosa, Ganoderma
lucidum, Lentinus edodes). Constitutional hydrotherapy was also
recommended once every week. The patient was compliant with the
initial treatment plan and subsequent reports revealed improved mood
and tolerance of chemotherapy. Initially, chemotherapy had side effects
of fatigue and anemia.

In the second year of treatment, follow up radiographic imaging
revealed suspicious densities in bilateral lower lung fields. Video
assisted thoracic surgery (VATS) was completed with patient reported
increased pain and discomfort. Re-staging of the disease placed the
patient at asymptomatic stage IV bladder cancer, with metastases to
the lungs. Combination chemotherapy of methotrexate, vinblastine,
adriamycin, and cisplatin was initiated one-month post resection.
Neuropathy, anosmia, and thrombocytopenia were noted side effects
following surgery and chemotherapy. Continued use of the five
mushroom formulas during and after chemotherapy was emphasized
for immune support following surgery and chemotherapy. Nutritional
guidance emphasized eating green vegetables, whole grains, nuts,
green tea, and avoiding sugar, artificial sweeteners, and other refined
carbohydrates.

Three years following diagnosis of renal cell carcinoma the patient
continued to exercise and remained hopeful with integrative care
and felt positive about life. The Bacillus Calmette-Guerin (BCG),
or tuberculosis vaccine, treatment was initiated to treat and prevent
recurrence of bladder cancer. The patient reported subsequent bone
pain and fatigue, and lab results revealed persistent anemia. Additional
treatments were added to the patient’s plan following radiographic
imaging that revealed disease progression in the lungs. Treatment
at the time included a drug trial for sutent (TKI), which resulted in
gastrointestinal discomfort, flushing of the upper trunk, and fatigue.
One month following drug trial patient reported depression, and
continued gastrointestinal symptoms. Integrative care at this time
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incorporated L-glutamine, probiotics, curcumin, and licorice extract
were added to the patient’s treatment plan, which improved his
gastrointestinal symptoms.

In the final year of this patient’s life, four years following diagnosis,
there was metastatic disease progression in the lung and eventually
the brain. Stereotactic body radiation therapy to treat lung metastases,
and whole brain radiation therapy was initiated. Following radiation
therapies the patient reported profound fatigue and cognitive
dissonance. The patient died a few months after initiating radiation
therapies. This patient survived nearly 2 years beyond his expected
prognosis.

Case 2

A 65 year-old-male presented to his primary care physician with
gross hematuria. Past medical history was significant for hypertension,
hyperlipidemia, and history of supraventricular tachycardia. Following
CT imagining the patient underwent a radical nephrectomy. Pathology
report described a multilobated tumor, consistent with clear renal cell
carcinoma. Tumor size was 6.2 cm (2.4 inches) with no evidence of
metastatic disease and a Furman nuclear grade III. The tumor was
confined within the renal capsule, but extended into the renal sinus
fat. Surgical margins were negative and there was no evidence of
vascular invasion. Chest CT revealed two small nodules in the lungs
with unknown significance. The patient’s medications at diagnosis
included lisinopril, simvastatin 40 mg tablet, and aspirin 81 mg daily.
The patient’s medical oncologist recommended active surveillance of
his disease to include CT imaging of the chest and abdomen every three
months for the next year. The patient initiated integrative naturopathic
care, which included nutritional support and immune support;
specifically Coriolus versicolor mushroom 3 grams daily, fish oil, alpha
lipoic acid, hydrotherapy, and IV nutrient support.

One year following diagnosis the patient reported feeling well. A
right-sided pulmonary nodule was visualized on routine chest radiograph.
Several scattered pulmonary nodules of uncertain significance were
present bilaterally. A right video-assisted thoracoscopic (VAT) surgery
was performed and pathology revealed pulmonary metastases of the RCC
cancer measuring 1.6 cm. The surgical margins and resected lymph nodes
were negative for malignancy. Following surgery the patient reported
doing well; however, he had mild discomfort at the incision sites and a
persistent dry cough. Integrative care at this time included IV vitamins,
CoQ10 enzyme, Coriolus mushroom 3 grams daily, and L-carnitine with
the recommendation to continue weekly hydrotherapy and to exercise
daily. Laboratory results revealed elevated creatinine, and elevated ALT.
All other labs were within normal limits.

Two years post nephrectomy and VAT surgery of right lung; disease
pulmonary metastases were once again detected on CT. Imaging
revealed subcentimeter pulmonary nodules and a subcentimeter liver
nodule. PET scan was negative for increased FDG uptake. Despite
disease progression this patient reported feeling generally well, and
denied bony pain or difficulty breathing. Subsequent follow up imaging
revealed no change in left kidney, and no lymphadenopathy. Pulmonary
parenchyma and nodules seen previously were stable and showed no
interval enlargement. The patient rotated use of mushrooms from
Coriolus versicolor to a combination of Grifola frondosa, Ganoderma
lucidum, and Lentinus edodes.

Radiologist report, three years following diagnosis, revealed
increasing size of bilateral pulmonary nodules and right hilar
adendopathy. The patient reported increasing anxiety following CT
results, but continued to exercise daily and his energy levels remained

elevated. The patient also stated having a great appetite and gaining 10
pounds, and denied any other symptoms related to disease progression.
Integrative care plan described hydrotherapy, IV vitamins, vitamin
D, vitamin C, vitamin B complex, mushroom combination powder
(Grifola frondosa, Ganoderma lucidum, Lentinus edodes), L-carnitine,
fish oil, alpha lipoic acid, and calcium/magnesium.

Evidence of systemic metastatic disease was detected four years later
in the chest wall and lungs, and was determined to be nonresectable.
The patient experienced hemoptysis and chronic cough and occasional
nosebleeds. Medications at the time included aspirin 81 mg, simvastatin
40 mg, losartan, Lexapro 10 mg, Tessalon 100 mg, and singular 10 mg
daily. Integrative support included intravenous vitamins every other
week, Coriolus versicolor mushroom 3 grams daily, and melatonin 20
mg. The patient was enrolled in a clinical trial, to receive NPDL, an
inhibitor of programmed cell death ligand given intravenously once
every three weeks. Three months following initiation of clinical trail,
the patient’s CT scan revealed enlarged lesions in the right chest wall,
and a new pulmonary mass in the left upper lobe. Additionally, a single
lytic bone lesion was found in the right rib. Due to disease progression,
Avastin was added to his treatment plan.

Since the last office visit the patient reported doing well on the
clinical trial and Avastin. CT of the chest, abdomen, and pelvis showed
interval improvement with reduction of size with multiple metastatic
foci. Integrative support included intravenous vitamins every
other week, and previously described supplements and mushroom
combination, Grifola frondosa, Ganoderma lucidum, Lentinus edodes
3 grams daily. The patient reported no notable side effects from the
clinical trial, and hypertension was well managed. The patient stated
that he felt great, similar to how he felt prior to his diagnosis, and
denied any discomfort related to treatment. This patient is currently
in his fifth year of continued integrative treatment, which includes
persistent use of medicinal mushrooms.

Results

These cases highlight the integrative management of RCC and
the improved survival time compared to standard treatment alone.
Patients that present with localized disease can undergo curative
surgical resection, but disease eventually recurs. Patients that have
metastatic disease have a 5-year survival of 12.1% [1]. Prognostic
factors in patients with advanced disease include performance status,
serum lactic dehydrogenase levels, serum calcium, hemoglobin
concentration, and absence of nephrectomy [34]. Patients with one
or more factors present often have poorer survival rates at one year
compared to patients without any risk factors. Both cases presented
here had one or more risk factors at the time of diagnosis, suggestive of
a poor prognosis and decreased overall survival. Despite the established
risk factors, both patients maintained an improved quality of life and
survived four and five years after diagnosis of RCC.

The standard adjuvant treatment is cytokine therapy and
monoclonal antibodies, which offer a progression of disease free
survival of 5.4 months [35]. Previous to targeted therapies treatment
focused on cytokine therapy (IL-2, and IFNa) following surgery, which
provided remission in 10% of cases and is associated with significant
toxicity [36]. It is well understood that the removal of primary RCC
tumors can evoke immune responses, and immunotherapy can
provide remission in select patients, which ultimately suggests that
RCC can respond to immunotherapies. An immunotherapy that
offers an extended and robust immune response, survival beyond 5.4
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L . . Cytokines
Scientific Name Common Name Immunomodulating Constituents Structure of Inmunomodulators Increased Ref
. Glycoproteins:
Ganoderma lucidum Reishi, Ganopoly, Heteropolysacch-arides IL-2, IPN-y 37-40
Ling Zhi Ganoderans NFkB
B-D-glucans
. IFNy
. Polysaccharides:
Grifola frondosa Maitake MD-fraction, (1-6)-b-D-glucan IL-1 41-43
Hydroxymethylacylf-ulvene f . IL-2
(1-3)-b-D side chains IL-12
IL-1 44
Cordyceps sinensis Caterpillar Cordyceptin Biomass nucleotides IL-2
NFkB
Polysaccharides: TNFa
Lentinus edodes Shiitake Lentinans (LNT) (1-3)-b-D-glucan with (1-6)-b-D-glucosyl branches L2 45-47
Polysaccharide peptides: TNFa
Trametes vers‘/color/ Turkey Tail Krestin, PSK Heteroglucans with a_(1—4)— and b-(1-3) glycosidic IFNy 48
Coriolus versicolor linkages IL-12
Biomass

Table 1: Medicinal Mushrooms & Active Constituents.

months, and improves the quality of life in RCC patients is urgently
needed. Medicinal mushrooms are hypothesized to contribute to these
objectives in this case series.

The mushrooms previously described, Ganoderma lucidum,
Trametes versicolor, Cordyceps sinensis, Grifola frondosa, Lentinus
edodes, exhibit effective anticancer pharmacokinetics that prevent
evasion of anti-growth signals, apoptosis, angiogenesis, and promote
specific cytokine profiles important in modifying the immune
response to cancer (Table 1, [37-48]). The polysaccharides from
these mushrooms can promote a shift in the pattern of cytokines to
a Thl dominant, cytotoxic pattern, increasing IL-2 and IFN-0 while
decreasing cytokines such as IL-4 [49]. These mushrooms can increase
endogenous cytokine IL-2 without causing the toxicity found with
exogenous administration of bolus levels found in immunotherapy for
RCC (Table 1, [49, 50]).

Conclusions

Over the course of four and five years these patients experienced
multiple surgeries and adjuvant therapies and integrative care. Case 1
described a patient that survived four years with a very poor prognosis
due to metastatic disease to the bladder with a 3-year survival rate
of 20% [12]. Integrative care for these cases included medicinal
mushrooms dosed between 3-4 grams daily, and mushrooms were
rotated and administered before, during, and after chemotherapy.
Given the abundant evidence in the literature on the anti-cancer
effects of mushrooms it is possible to speculate that the mushroom
combinations prescribed in these cases contributed to the improved
quality of life and the significant extended survival in these patients.

The NCCN guidelines suggest clinical trials for experimental drugs
and radiation for cancer patients. Unfortunately, the currently available
clinical trials for RCC do not include experimental combinations
of medicinal mushrooms administered with standard of care. The
pathophysiology of RCC and the mechanisms of intrinsic and acquired
resistance to therapy are complex. A reductionist approach to therapy
is clearly not offering clinical outcomes needed for RCC. Integrative
medicine research that includes a whole systems approach with a focus
on quality of life and extended survival in renal cell carcinoma should
include the mentioned medicinal mushrooms to create new strategies
in treatment.
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