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Immune Support for Clients with Kidney Transplants

The purpose of this paper is to explore immune support for clients with kidney transplants who
are on long-term immunosuppressive medications. Unless the donor is an identical twin, a person
who receives a kidney transplant will need to take maintenance immunosuppressants throughout
their lives to stop their immune system from rejecting the kidney. As these medications lower
immune function, they increase the risk of infection from other pathogens. This reduction in
immune function is dose-dependent, with lower maintenance doses having less side effects than
stronger induction immunosuppressants used at the time of transplant.'

Doctors generally recommend that people with kidney transplants don’t take any supplements or
herbal products that support the immune system without discussing them with their doctors,
because any increase in immune function could lead to a risk of transplant rejection.” In this
paper, I explore how to support clients concerned about their risk of developing infectious
diseases such as SARS-CoV-2, without risking transplant rejection. Specifically, I am looking at
the concurrent use of two related compounds, the immunosuppressant drug cyclosporine and the
immunomodulatory and nephroprotective fungus cordyceps.

Cyclosporine is an immunosuppressant drug used in solid organ and bone marrow transplants, as
well as for autoimmune and inflammatory conditions including atopic dermatitis, systemic lupus
erythematosus, and rheumatoid arthritis. It is isolated from the Beauveria nivea fungus,’ a
parasitic fungus in the Cordycipitaceae family that is closely related to the medicinal mushroom
Cordyceps militaris, a traditional Sikkim immunomodulant.*

Cyclosporine is in the class of drugs known as calcineurin inhibitors, which inhibit the enzyme
calcineurin, and thus inhibit T-cell activation. Its main immunosuppressive effect is inhibiting the
production of interleukin-2. It is metabolized primarily by the enzymes CYP3A4 and CYP3AS,
with some potential metabolism by CYP3A7 enzymes. Though it has about 25 different
metabolites, it is not a pro-drug, but it is a P-gp substrate. It is primarily excreted through the bile
with 3-6% excreted through the urine.’
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Cyclosporine has a narrow therapeutic range, and its immunosuppressive effects are life saving
in people with solid organ transplants.® Missing even a single dose can increase the likelihood of
transplant rejection.” It is contraindicated with many other medications due to its CYP3A4
inhibitory effects, its narrow therapeutic window, and its risk of nephrotoxicity and ototoxicity.®

Cordyceps sinensis is a combination of caterpillar and the fungus that grows on it found at high
altitudes in Sikkim. It has been used as a tonic by traditional Sikkim healers to support energy
levels, stamina, libido, and immunity.” Cordyceps militaris can be cultivated, and thus is a much
more sustainable medicine, with very similar constituents.'’

In principle, immunostimulatory herbs should not be used along with immunosuppressant
medications, especially in a situation as high risk as a kidney transplant, due to the concern that
they might counter the immunosuppressant effects and thus risk causing transplant rejection.
However, Cordyceps spp. is not only an immunostimulant but also an immunomodulant and a
nephroprotective. It is used in China in hospitals that practice Chinese medicine as an adjunct
immunomodulant along with cyclosporine to lower the dose and as a nephroprotective to
ameliorate side effects. In a clinical trial with 69 people with kidney transplants, 3g of Cordyceps
sinensis in conjunction with cyclosporine was found to protect against cyclosporine-induced
nephrotoxicity, with no adverse effects reported. '' The study was only 15 days, but the
concentrations of cyclosporine in the blood remained constant and the markers of nephrotoxicity,
as indicated by serum creatinine and blood urea nitrogen levels, decreased over the 15 days.

A Cochrane systematic review was completed in 2015 to assess the use of cordyceps as an
adjunct therapy to cyclosporine in people with kidney transplants. In four of the studies in the
review, cordyceps was compared with azathioprine (AZA), and in one study, cordyceps plus low
dose cyclosporine was compared to standard dose cyclosporine. The potential mechanisms of
action of cordyceps that this review found were its immunomodulatory effects - both stimulating
and suppressing and its antioxidant and antiinflammatory activity. Cordyceps compared with
AZA was found to reduce incidence of infection, anemia and leukopenia, and improve liver and
kidney function, without significant changes in survival of kidney or host, or graft rejection.
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Cordyceps plus low dose cyclosporine was found to improve albumin and uric acid levels and
lower the rates of lung infection as compared to standard dose cyclosporine, without impacting
kidney function or rejection, or survival of kidney or host. The cordyceps group also experienced
less kidney and liver damage, possibly due to the lowered cyclosporine dose. While these results
are extremely favorable, the review was limited by size (447 participants total) and duration of
the studies included.'? Longer-term studies would provide more robust evidence that could lead
to the use of cordyceps outside of a Chinese medicine context.

There are no clinical trials in Pubmed specifically focused on using cordyceps to boost the
immune system for transplant recipients, though the studies in the Cochrine review above noted
the immune boost as a positive side effect of its use to reduce transplant rejection or
nephrotoxicity. Outside the realm of transplants, however, cordyceps has been studied as a potent
immunostimulant. Cordyceps spp. has been shown to promote the innate immune system in acute
respiratory infections in humans and the adaptive immune system, both cellular and humoral, in
mice." In Chinese medicine Cordyceps sinensis is used to enrich the Lung Yin and Yang. The
Lungs are the organ most connected to the outside world, and for this reason, cordyceps is used
in Chinese medicine to prevent infections, colds, and flus, and to treat SARS.'

Practically, because cordyceps interacts with the immune system, a client’s nephrologist would
need to be a part of the conversation, and the likelihood is small that they would be open to
herbal immunostimulants of any kind, regardless of the research. This hesitancy is reasonable,
because the survival of the kidney is at stake. As a beginning clinical herbalist, I would not feel
comfortable recommending cordyceps for use along with cyclosporine for a kidney transplant
patient without learning alongside experienced practitioners who have used it successfully, and
even then, only with clear client interest and communication and if their transplant was very
stable. Additionally, almost all people with kidney transplants are on many different
immunosuppressant medications'’, which may all interact with each other and with cordyceps, so
the specific combination of medications would need to be thoroughly researched.

The safest strategies to support a client’s immune system when polypharmacy is involved are
nutritional strategies. Food quantities of aromatic vegetables including alliums, horseradish, and
chili peppers can break up mucus. Orange, carotenoid-containing vegetables contain vitamin A
and support mucus production. Including dietary sources of zinc and vitamin D can build
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immunity long-term. Fermented foods help keep the microbiome populated, supporting the
immune system in countless ways.'® And besides grapefruit,'” foods are generally considered
safe for clients with kidney transplants to experiment with and enjoy.
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