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Section 1
A 28-year-old man with a history of HIV infection (genotype 1 subtype B) who was not on
antiretroviral treatment presented with 2–3 months of progressive weakness of his extremities.
He had been on fluconazole therapy for 8 months for Cryptococcal meningitis. He initially
noticed right followed by left lower and bilateral upper extremity weakness. Review of systems
was negative for sensory symptoms or dysautonomia. His examination was notable for severe
proximal (Medical Research Council [MRC] scale 1–2/5) more than distal weakness, affecting
both flexor and extensor muscle groups (MRC scale 3/5), and neck flexion (MRC scale 2/5)
weakness. He had left more than right brisk deep tendon reflexes throughout (+3) and sus-
tained clonus in his ankles. He was alert and oriented. His cranial nerve and sensory exami-
nation was unremarkable. Negative inspiratory force and vital capacity were −22 cmH2O and
0.7 L, respectively.

Question for consideration:
1. What further investigation is required?
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Section 2
Given the patient’s history of Cryptococcus meningitis and
presence of brisk deep tendon reflexes, the possibility of CNS
involvement was entertained. Brain MRI showed extensive
fluid-attenuated inversion recovery hyperintensities in the
regions of the basal ganglia, thalami, and midbrain without
significant enhancement, which was relatively unchanged,
compared to previous imaging 9 months ago. CSF examina-
tion was largely unremarkable, including white blood cell
count (2/μL), protein (41 mg/dL), and glucose (50 mg/dL).
Screening for infectious diseases including bacterial/fungal
cultures, serum rapid plasma reagin, PCRs of varicella zoster,
toxoplasmosis, cytomegalovirus and Epstein-Barr virus from
spinal fluid were negative. He had a positive Cryptococcal
antigen consistent with his prior infection. CD4 count was 6
cells/mm3 and HIV1 RNA copies were 69,871/mL. He had
an elevated creatine kinase 5,570 (units/L).

Weakness with a pattern of more proximal and axial
involvement and rather subacute course could suggest
HIV-associated neuromuscular disorders including in-
flammatory demyelinating polyneuropathy, motor neuron
disease, polymyositis, inclusion body myositis, and
nemaline myopathy. A recent population-based study
showed 24.5% of HIV-infected patients have at least one
neurologic disorder.1 Neuromuscular complications as-
sociated with HIV infection are more prevalent in patients
who are not on antiretroviral treatment and can lead to
a higher risk of substantial functional impairment. Hence,
early recognition and treatment may improve clinical
outcome.

Question for consideration:
1. What further investigation is required to establish

diagnosis?
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Section 3
The patient’s hospitalization was complicated by aspiration
pneumonia, requiring intubation and transfer to the intensive
care unit. He subsequently had difficulty weaning from the
ventilator. Electrodiagnostic evaluation including nerve con-
duction studies (NCS) and needle EMG was subsequently
performed. NCS showed reduced compound muscle action
potential amplitude and uniformly prolonged duration. Sen-
sory responses were intact. EMG disclosed early recruitment
of brief motor unit action potentials consistent with a pri-
marily myopathic process and muscle fiber irritability in the
form of positive waves and fibrillation potentials. The patient
was not tested for postexercise facilitation for evaluation of
a presynaptic neuromuscular junction disorder such as
Lambert-Eaton myasthenic syndrome.

The patient had an open muscle biopsy from his left deltoid.
Light microscopic examination showed mild fiber size varia-
tion (figure, A) and subtle type 2 myofiber atrophy. No in-
flammation or myofiber degeneration suggestive of an
inflammatory myopathy was identified. Similarly, no ragged-
red fibers, ragged-red equivalents, or COX-negative fibers are
seen to suggest the possibility of a mitochondrial disorder.
Special stains were negative for fungal, acid-fast, and viral
microorganisms. There was focal granularity in the sarco-
plasm of rare fibers (figure, B). Electron microscopic exami-
nation showed corresponding amorphous, somewhat
irregular to round accumulations of Z band–like material,
indicating nemaline myopathy. They were not in the form of

classical, elongated nemaline rods (figure, C). No tubulor-
eticular inclusions that can sometimes be identified in HIV
infections or viral particles were seen. In addition, focally in
some myofibers, there was loss of thick filaments, suggesting
a subtle component of intensive care myopathy (figure, D).

The patient’s strength worsened further during the hospital-
ization and at his nadir, his strength was only 0–1/5 in the
arms and 0/5 in the legs. Antiretroviral medication in the form
of abacavir/dolutegravir/lamivudine was started. After 2
months, the patient’s strength improved to 3/5 in the upper
extremities and 1/5 in the lower extremities.

Discussion
Nemaline myopathy is a rare neuromuscular disorder char-
acterized by the presence of rod-shaped structures or “rods”
infiltrating muscle fibers. The rods are derived from Z band
units mainly constituting actin and α-actin. Typically, purple
rod-like nemaline bodies are observed in modified Gomori
trichrome staining. There is also type 1 fiber predominance
and atrophy.2

Nemaline myopathy was first identified by Reye in 1958 and
the sporadic late-onset form was described by Engel in 2
patients in 1966.3,4 The prevalence of the congenital form is
considered as 2 per 10,000 live births.5

A long-term follow-up study of sporadic adult-onset nemaline
myopathy revealed that axial and limb-girdle weakness

Figure Biopsy findings

Original magnifications: A and B ×400;
C ×2,000; D ×3,000. (A) Mild fiber size
variation and otherwise unremark-
ablemyofibers (hematoxylin & eosin).
(B) A rare fiber shows a mild sarco-
plasmic granularity (arrow) (Gomori
trichrome). (C) Accumulations of
amorphous material (arrows) re-
semble Z band, mostly with some-
what rounded, irregular contours
(TEM; uranyl acetate, lead citrate). (D)
Thick filament loss (*) results in a pale
and rarefied appearance. Again seen
are amorphous accumulations (ar-
row), this time somewhat elongated,
and similar in quality to Z bands (ar-
rowhead) (TEM; uranyl acetate, lead
citrate).
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typically evolves subacutely after age 40 and is associated with
normal or mildly elevated creatine kinase levels.6 A recent
cohort study described proximal upper extremity weakness in
84%, proximal lower limb weakness in 80%, and weakness
affecting both in 67% of patients. Axial weakness was seen in
68%, while dyspnea and dysphagia were seen in 55% and 47%
the patients, respectively.6 Although cases of nemaline my-
opathy with paraspinal muscle weakness have been reported
previously, the current case is unique in that it was in the
setting of HIV positivity.7,8

Nemaline rods can be seen in monoclonal gammopathies,
inflammatory myopathies, muscular dystrophies, and acute
toxic and metabolic myopathies.8 HIV-associated nemaline
myopathy was first described in 1987.9 An immunopathologic
mechanism was proposed as patients responded well to im-
munotherapy and IV immunoglobulin therapy. However, our
patient’s spontaneous improvement after highly active anti-
retroviral therapy (HAART) without immunotherapy could
suggest a direct immunopathogenicity of retrovirus. To our
knowledge, the direct effect of HAART on HIV-associated
nemaline myopathy has not been previously reported in the
English literature.

Clinically, axial and proximal muscle weaknesses as well as
respiratory muscle involvement are characteristics of both
adult-onset nemaline myopathy and HIV-associated nemaline
myopathy. Occasionally, substantial atrophy may mimic
motor neuron disease.

The histologic findings of HIV-associated nemalinemyopathy
are distinctive from other forms of nemaline myopathy
characterized by the smaller and more punctate nemaline
structures. Severely affected fibers are almost always small and
sometimes vacuolated.10

We presented a 28-year-old HIV-positive patient who
developed respiratory muscle weakness secondary to biopsy-

proven HIV-associated nemaline myopathy and improved
with HAART only. Thus, although nemaline myopathy from
HIV is rare, it is a treatable disease of which neurologists
should be aware.
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