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Post-Lyme
Syndrome–Associated

Polyneuropathy Treated
With Immune

Immunoglobulin and a
Luteolin-Containing

Formulation

To the Editors:

O utbreaks of transient erythema and
migratory seronegative arthritis in

the town of Lyme in Connecticut had puz-
zled physicians until Dr Alan Steere, at Yale

University School of Medicine, then discov-
ered that it was due to an infection by the
spirochete Borrelia burgdorferi transmitted
by female ticks.1,2

Lyme disease affects 10 to 100 of
100,000 individuals per year depending
on the study and the region.3–5 Prompt
administration of tetracyclines or lactam
antibiotics treats the infection and may
halt the associated symptoms.2 However,
during the years, it became apparent that
many patients continue to experience lin-
gering neurologic and musculoskeletal
symptoms of unknown etiology that have
eluded diagnosis and therapy.6,7 Repeated
courses of antibiotics for prolonged treat-
ment periods have proven to be unsuccess-
ful. The Centers for Disease Control and
Prevention has estimated that 10% to 20%
may experience “posttreatment Lyme disease
(PTLD) syndrome.”8

Responses from 2024 patients indi-
cated that it took them visiting at least 7 phy-
sicians andmore than 10 years before proper
diagnosis was made.8 One study estimated
the annual Lyme-associated cost to be ap-
proximately 25 million Euros in Germany.9

Another study compared 52,795 individuals
treated for Lyme disease with 263,975
matched controls and found that those with
PTLD were associated with $3798 higher
total health care costs and 66% more out-
patient visits for a 12-month period; the an-
nual cost in the United Stateswas estimated
to be more than $1 billion in 2015.10

Prominent symptoms in patients
with PTLD have included peripheral neu-
ropathy, headaches, chronic fatigue, tran-
sient diffuse musculoskeletal pain and
defects in cognition, memory, focus, and
ability to multitask.11,12 These symptoms
mimic fibromyalgia syndrome13 and “brain
fog.”12 The lack of distinct pathogenesis and
biomarkers of such post-Lyme cases, as
well as the recognition that mouse models
are now considered to poorly reflect human
inflammatory diseases,14 has hampered the
development of effective management.

Here, we report the case of a
56-year-old white woman who presented
with 6-year duration of diffuse arthralgia,
migratory neuropathies, and progressive
severe weakness of both the upper and
lower extremities. The patient also described
a chronic state of fatigue and depression
with loss of short-term memory and diffi-
culty finding the right words. Electro-
myography studies showed normal nerve
conduction. Extensive evaluation including
brain computed tomography, magnetic reso-
nance imaging, and lumbar puncture were
not contributory and ruled out multiple
sclerosis, Guillain-Barre syndrome, or para-
neoplastic syndrome. Western blot analysis
was negative for viral or bacterial presence,

except for Borrelia P.61 component IgG.
Patient recalls having had a tick removed
as a teenager, but she was never treated.

Her medical and family history was
otherwise unremarkable. Treatment with
antibiotics, nonsteroidal anti-inflammatory
agents, corticosteroids, and anti–tumor ne-
crosis factor agents, as well as gabapentin
and pregabalin, was unsuccessful.

Cranial nerve examination was grossly
intact. Further neurologic examination
revealed severe, symmetrical, weakness
of both the upper and lower extremities
bilaterally and heightened sensitivity to
touch throughout. There were no positive
trigger points, but the patient reported a
pain level of 7 out of 10. The patient
seemed tired, depressed, and hopeless.

The patient was treated with intrave-
nous immune immunoglobulin injections
(20mg) every 21 days, together with the di-
etary supplement BrainGain (2 capsules 2
times a day, containing a combination of the
anti-inflammatory flavone luteolin and the
antibacterial berberine sulfate) for 9 months.
The patient had progressive improvement
after 2 to 3 months and was entirely symp-
tom free at 9 months. The patient continues
on the same regimen, but the immune im-
munoglobulin has been reduced to 10 mg
per infusion every 25 days. No adverse
effects were reported.

Spirochete components have been re-
ported to stimulate microglia15–17 and in-
duce the expression of toll-like receptors.18

Microglia communicate with mast cells,19

which have recently emerged as master
immunoregulatory cells that participate
in allergies, mastocytosis, and mast cell
activation,20 as well as other conditions or
symptoms that involve neuroinflammation,
associated with post-Lyme syndrome.21

Borrelia stimulates mast cells,18,22 which
also express toll-like receptors.23 The neu-
ropeptide substance P augments Borrelia-
induced prostaglandin E2 from murine
microglia24 and stimulates mast cells.25 In
fact, mast cells have recently been linked
to disruption of the blood-brain barrier26

and to brain inflammation.27

Efforts to treat post–Lyme syndrome
have proven futile. Intravenous immuno-
globulin has been shown to improve
polyneuropathies.28–30 Moreover, certain
naturally occurring flavonoids with anti-
inflammatory properties31 have been in-
creasingly used in neurologic diseases32,33

including “brain fog.”12 Luteolin inhibits
mast cells34 and microglia.35 Luteolin is
safe.36 In fact, a different luteolin-containing
formulation (NeuroProtek) was recently
shown to improve communication and
sociability in children with autism.37 In-
terestingly, luteolin also improves cognition
and memory in animal models.38,39
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