Mushroom supplements triggering a flare of HMGCR
immune mediated necrotising myopathy
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SUMMARY

Hydroxyl-methyl-glutaryl-Co-A reductase (HMGCR)
immune mediated necrotising myopathy (IMNM) is a
rare autoimmune myositis that is thought to be triggered
by statins and responds to immunomodulation. We
report a case of a woman in her 30s with HMGCR
IMNM without a history of statin exposure who had a
clear flare of her myositis after beginning mushroom
supplements. Mushrooms are natural HMGCR inhibitors,
and this is the first case to demonstrate a flare triggered
by mushrooms in a patient with known HMGCR IMNM.
This case highlights the importance of reviewing diet and
supplements in patients with IMNM. It also emphasises
the importance of strict statin avoidance for patients
with IMNM even when the myositis is under good
control.

BACKGROUND

Hydroxyl-methyl-glutaryl-Co-A reductase
(HMGCR) immune mediated necrotising myop-
athy (IMNM) is a rare autoimmune myositis that
is thought to be triggered by statins and responds
to immunomodulation.' Although the majority of
patients with autoantibodies targeting the enzyme
HMGCR have a history of statin exposure in the
USA, a subset of cases occur without a history of
statin use.” There are reports of HMGCR IMNM
developing in statin-naive patients who consume
significant amounts of mushrooms,® a natural
source of statins which have HMGCR-inhibitory
activity.*® However, these reports are anecdotal and
mushrooms have never been definitively proven
to be an environmental risk factor for HMGCR
IMNM. Intriguingly, the prevalence of statin-naive
IMNM is significantly higher in East Asia compared
with North America, which has been attributed to
dietary differences in consumption of mushrooms
and other natural HMGCR inhibitors such as red
yeast rice or tea made from the Camellia sinensis
plant.’

CASE PRESENTATION

We report a case of a woman in her 30s with Graves’
disease and smouldering IgA multiple myeloma who
developed HMGCR IMNM without a history of
statin exposure. She initially presented with prox-
imal muscle weakness and elevated creatine kinase
(CK), and the diagnosis was confirmed by muscle
histopathology showing a necrotising myopathy and
positive HMGCR autoantibodies. She met all of the
criteria for IMNM based on the 2003 ENMC Inter-
national Workshop Criteria.® She was successfully
treated with intravenous immunoglobulin (IVIG)
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and her CK and strength normalised. Seven months
after initiation of treatment and while under good
control, she started supplementing her regimen
with a Mushroom Complex composed of 200 mg
Maitake (Grifola frondosa), 200 mg Reishi (Gano-
derma lucidum) and 200mg Shiitake (Lentinus
edodes) as well as the mushroom Cordyceps. After
starting mushroom supplements her CK began to
rise on routine bloodwork, and within 3 months
she became weaker and her CK peaked at 1696
units/L (reference range 29-143 units/L). Objec-
tive strength testing was not performed because
this occurred during the COVID-19 pandemic. The
mushroom supplements were at that point stopped
and over the course of 6 months her CK gradually
returned to her baseline (figure 1) without any
other intervention.

OUTCOME AND FOLLOW-UP
The patient remains with good disease control on
IVIG 1.5 years later.

DISCUSSION

This is the first reported case of mushrooms trig-
gering a flare of known HMGCR IMNM. To date
there have been several reports of HMGCR IMNM
occurring among patients who consume significant
amounts of mushrooms,’ although the link with
this environmental exposure has been anecdotal.
Here, we clearly demonstrate a flare of HMGCR
IMNM that coincided with the initiation of intake
of mushroom supplements, and which resolved
after the supplements were discontinued without
any additional intervention. One proposed mecha-
nism for autoimmunity is that the HMGCR inhib-
itor, like the pharmacological statins, may change
the conformation of the HMGCR protein, thereby
affecting its processing by antigen presenting
cells and thus leading to the generation of cryptic
epitopes which generate an autoimmune response.”
Additionally, statins increase HMGCR expres-
sion in muscle, thus propagating the inflammatory
response by increasing the antigen load. Lentinus
edodus, and less Grifola and Ganoderma, have
an inhibitory effect on HMGCR comparable to
pravastatin, which could in part be explained by
measurable amounts of statins detected in these
mushrooms (up to 316 mg/kg).®’

This case emphasises the importance of strict
statin avoidance in any form in HMGCR IMNM.’
There has been a question about statin reintroduc-
tion in this disease, and this case suggests that this
should not be considered even if the patient has
good disease control. Other cholesterol-lowering
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Figure 1 Creatine kinase trend for a patient with hydroxyl-methyl-

glutaryl-Co-A reductase immune mediated necrotising myopathy.
The shaded area indicates the time period of exposure to mushroom
supplements. BA generated this figure.

agents should be considered based on the cardiovascular risk
benefit analysis and medication availability. This case also empha-
sises the importance of taking a detailed medication and dietary
history including supplements when evaluating patients with
IMNM. All patients with HMGCR IMNM should be counselled
about avoiding mushrooms, including mushroom supplements,
as well as red yeast rice and other dietary HMGCR inhibitors.

Learning points

» Mushrooms are natural hydroxyl-methyl-glutaryl-Co-A
reductase (HMGCR) inhibitors that can trigger a flare of
HMGCR immune mediated necrotising myopathy (IMNM).

» Patients with HMGCR IMNM should be counselled about the
importance of avoiding mushrooms.

» A careful dietary and supplement history should be obtained
for all patients with IMNM, particularly when they have poor
disease control.
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