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Vasculitic neuropathy following exposure
to minocycline

ABSTRACT

Objective: To report 3 patients with minocycline-induced autoimmunity resulting in peripheral
nerve vasculitis.

Methods: We report 3 patients who, during minocycline treatment for acne vulgaris, developed
subacute onset of pain and weakness caused by vasculitis in single and multiple mononeuropathy
patterns.

Results: Each patient underwent either a nerve or muscle biopsy that confirmed vasculitis. One
patient additionally developed systemic symptoms (including fever, fatigue, and night sweats)
and another had a posterior circulation stroke. Symptoms developed with either early or pro-
longed use of minocycline. Despite withdrawal of minocycline, patients needed long-term immu-
notherapy to gain neurologic improvement.

Conclusions: Our findings suggest that the typical neuropathy associated with minocycline use is
painful single or multiple mononeuropathy due to peripheral nerve vasculitis, which may also be
accompanied by presumed CNS vasculitis (presenting as stroke). Neurol Neuroimmunol

Neuroinflamm 2016;3:e180; doi: 10.1212/NXI.0000000000000180

GLOSSARY
ANA 5 antinuclear antibody.

Minocycline is a synthetic tetracycline derivative commonly used for its broad-spectrum antibi-
otic properties, such as in the treatment of acne vulgaris. Prior reports have demonstrated an
association between minocycline exposure and development of autoimmune syndromes, such
as serum sickness, drug-induced lupus, autoimmune hepatitis, and systemic vasculitis.1 There
are additionally several previously reported cases of minocycline-associated vasculitic neuropathy
as part of a systemic, drug-induced, lupus-like,2 or polyarteritis nodosa–like syndrome.3 In this
case series, we describe 3 patients, 1 previously reported,4 who developed a stereotypical syn-
drome of painful single or multiple mononeuropathy following minocycline exposure. These
conditions were sometimes associated with systemic symptoms (such as fevers and night sweats)
and with posterior circulation strokes.

CASE REPORTS Patient 1. A 17-year-old otherwise healthy girl awoke with new-onset arm pain, numbness,
and weakness in the left ulnar nerve distribution. She had a history of acne for which she had taken minocycline
for 3 years. Eleven days after development of the left arm symptoms, she developed numbness over the lateral
aspects of the bilateral feet and thighs.

She was seen by an orthopedist who believed she had a compressive left ulnar neuropathy at the elbow and,
on day 31 after symptom onset, she underwent a left ulnar nerve transposition. Left arm pain and weakness
worsened postoperatively. A month later, the patient developed acute left leg weakness, nausea, and vertigo,
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which prevented her from walking. On examination,
she demonstrated left arm and bilateral ankle dorsi-
flexion weakness and reduced sensation in the left
hand and bilateral feet.

Subsequent brain MRI showed an acute right
medial medullary ischemic stroke. Extensive evaluation
did not reveal a hypercoagulable state, embolic source,
or large artery abnormality. Nerve conduction studies
and needle EMG showed diffuse abnormalities within
all limbs, which were asymmetric and suggestive of an
axonal multiple mononeuropathy or asymmetrical pol-
yradiculoneuropathy. Left upper extremity findings
localized to the brachial plexus or multiple peripheral
nerves. A brachial plexus MRI showed generalized
increased T2 signal intensity throughout the course
the left brachial plexus. Antinuclear antibody (ANA)
was mildly positive (1:160) and C-reactive protein
was elevated (18.4). CSF analysis was normal. Autoim-
mune and infectious workups were otherwise negative.
A left superficial radial nerve biopsy was consistent
with necrotizing vasculitis (figure 1).

Following diagnosis, minocycline was discontin-
ued. The patient was started on IV methylpredniso-
lone and azathioprine. On follow-up several months

after discharge, she demonstrated good clinical
improvement with regard to pain, strength, and
sensation.

Patient 2. A 33-year-old man was seen in consultation
for evaluation of left foot pain and weakness. The
patient had a several month history of recurrent
episodes of generalized muscle soreness, joint pain,
and fatigue. Episodes would last up to several days
at a time. The most severe episode occurred in
conjunction with a fever (103°F), chills, cold sweats,
low back pain radiating to the right testicle, and acute
left leg and foot pain and paresthesias. He had been
taking minocycline for acne for 2 years. Strength
examination was normal apart from mild left foot
inversion, ankle plantarflexion, and toe weakness.
There was reduced sensation to vibration at the left
toe and reduced pinprick at the sole of the left foot.

An ANA was mildly positive (1:160) and a thyroid
peroxidase antibody level was elevated (19.34). Auto-
immune and infectious workups were otherwise neg-
ative. No imaging was performed. Electrophysiology
studies demonstrated an isolated left, subacute, pri-
marily axonal, tibial mononeuropathy. A left gastroc-
nemius muscle biopsy was consistent with necrotizing
vasculitis (figure 2).

Following diagnosis, the minocycline was discon-
tinued. The patient was initiated on high-dose oral
prednisone and IV cyclophosphamide. At 3-month
follow-up after diagnosis, he demonstrated clinical
improvement of strength and pain. His constitutional
symptoms had fully resolved.

Patient 3 (previously reported). A 28-year-old woman
presented for evaluation of weakness, pain, and
paresthesia in the left foot.4 She was previously
healthy other than starting minocycline 2 weeks
prior for treatment of acne vulgaris. Minocycline
was discontinued shortly after symptom onset.

Figure 1 Patient 1 radial nerve biopsy

(A) Hematoxylin & eosin stain of radial nerve demonstrates epineurial nerve large arteriole
necrotizing vasculitis. Note the prominent inflammatory cell infiltrate infiltrating and disrupt-
ing all layers of the arteriolar wall and the fibrinoid necrosis (arrows). (B) Methylene blue stain
of radial nerve demonstrates myelinated fiber degeneration in the center of the fascicle that
is typical of ischemic changes (outlined).

Figure 2 Patient 2 gastrocnemius muscle
biopsy10

Gomori trichrome stain of gastrocnemius muscle biopsy
shows large arteriole necrotizing vasculitis.

2 Neurology: Neuroimmunology & Neuroinflammation

ª 2015 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



On examination, there was distal left foot weakness
involving both peroneal and tibial distributions and
diminished sensation in the left sciatic territory. Elec-
trophysiology studies demonstrated a left sciatic mon-
oneuropathy with active denervation in both peroneal
and tibial innervated muscles. Serologic testing demon-
strated positive ANA and SSA. The remainder of auto-
immune and infectious workups was negative. A
lumbosacral plexus MRI demonstrated mild increased
T2 hyperintensity of the bilateral L4-S1 nerve roots
with extension into the femoral and sciatic nerves. A
left sural nerve biopsy was consistent with necrotizing
vasculitis, with multifocal myelinated fiber loss as well
as large and small perivascular inflammatory cell collec-
tions in both the endoneurium and epineurium.

After cessation of minocycline, the patient was
started on a 1 g per week 12-week IV methylprednis-
olone treatment session. She was seen in follow-up at
3 months, by which time her strength and gait had
returned to normal.

DISCUSSION Minocycline exposure has recently
been associated with the development of several types
of systemic autoimmune syndromes.1–3 Our 3 cases
further demonstrate an association between minocy-
cline exposure and development of both systemic
(patient 2, who presented with constitutional symp-
toms) and possible nonsystemic (patients 1 and 3)
vasculitic neuropathies. In each of the 3 cases pre-
sented above, minocycline had been initiated for
treatment of acne vulgaris before the onset of the
neuropathy. The diagnosis of single or multiple vas-
culitic mononeuropathy in each case was confirmed
by nerve or muscle biopsy.

There have also been reports of 2 cases of posterior
circulation stroke5,6 and one case of cervical myelop-
athy in association with vertebral artery vasculitis7

secondary to polyarteritis nodosa–like syndrome
related to minocycline use. Patient 1, who sustained
an acute right medial medullary ischemic stroke, had
no traditional cerebrovascular risk factors and exten-
sive evaluation did not reveal any embolic source or
large artery abnormality. Given that the rest of her
illness was due to peripheral nerve vasculitis, this pa-
tient’s stroke was likely due to CNS vasculitis.

The current understanding of minocycline-
induced autoimmunity suggests that haptens, which
invoke the immune response, may be the product
of minocycline processing by neutrophils or hepato-
cytes.8 Haptens may further bind to degrading en-
zymes inducing an immune response against those
enzymes, such as anti-myeloperoxidase antibodies.
Of note, antihistone antibody, which is present in
more than 95% of traditional drug-induced lupus,
is frequently absent in minocycline-induced autoim-
mune syndromes.8 The reason for this is unclear.

The timing of minocycline initiation and develop-
ment of symptoms was variable, ranging from acute (2
weeks in patient 4) to chronic exposures (2–4 years in
patients 1–3). Prior reports of systemic minocycline-
induced lupus suggest that autoimmunity typically de-
velops after chronic administration of the drug, with
Schlienger et al.9 suggesting a median time to onset of
19 months.

Patients who develop a minocycline-induced auto-
immune condition typically respond to cessation of
the minocycline with administration of oral or IV cor-
ticosteroids.8 A steroid-sparing agent, such as cyclo-
phosphamide or azathioprine, may also be added. All
3 of our patients demonstrated clinical improvement
following cessation of minocycline and initiation of
glucocorticoids with a steroid-sparing agent.

This case series adds to the growing body of liter-
ature regarding minocycline-induced autoimmunity.
Each of our cases presented in a stereotypical way
with the development of pain and weakness in the
distribution of single or multiple individual nerves
and showed evidence of ischemic injury and vasculitis
on nerve and muscle biopsy. One of the patients had
a simultaneous posterior circulation stroke. Physi-
cians treating those with neuromuscular conditions
should be aware of the possible association
between minocycline exposure and the development
of both nonsystemic and systemic vasculitic neuropa-
thies and cerebral posterior circulation strokes.
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