Case Report

Journal of Investigative Medicine High
Impact Case Reports

Hydroxychloroquine-Induced Toxic Votume & 1-5

© 2020 American Federation for

Myopathy Causing Diaphragmatic Medial Resarch

DOI: 10.1177/23247096209501 13

Sael journals.sagepub.com/home/hic
Weakness and Lun.g Collapste R.equmng SSACE
Prolonged Mechanical Ventilation

Julie Pillittere, MD', Sundus Mian, MD', Timothy E. Richardson, DO, PhD',
and Andras Perl, MD, PhD'

Abstract

A 42-year-old woman with juvenile idiopathic arthritis was treated with anakinra, corticosteroids, and hydroxychloroquine
when she developed chronic hypoxic respiratory myopathy. She was admitted to the intensive care unit for acute
hypercapnic respiratory failure and required prolonged intubation, subsequent tracheostomy, and long-term ventilatory
support due to multiple failed spontaneous breathing trials after discontinuation of anakinra and steroids. Muscle biopsy
revealed type |l fiber atrophy with the accumulation of autophagosomes and vacuoles presenting as curvilinear bodies,
elevated MHC class | antigen expression, and infiltration by CD68+ macrophages and CD8+ T cells. Type Il fiber atrophy
was attributed to corticosteroid use and curvilinear bodies due to blockade of autophagy by hydroxychloroquine. After
hydroxychloroquine was discontinued, the patient recovered to her prehospitalization baseline.
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Introduction afternoon, seizure disorder, and a history of recent culture
negative infective endocarditis with subsequent cardioem-
bolic stroke presented from a nursing home after a mechani-
cal fall. Imaging on arrival revealed an age indeterminate C7
vertebral fracture, which was treated with conservatively with
a cervical collar and pain control. Shortly after admission, her
hospital course was complicated by acute on chronic hypoxic
and hypercapnic respiratory failure requiring rescue BiPAP
(bilevel positive airway pressure) support and admission to
the intensive care unit. The patient became encephalopathic,
and arterial blood gas revealed respiratory acidosis with
significant carbon dioxide retention of >105 mm Hg. The
patient was intubated for impending respiratory failure.
Computed tomography thorax was performed and showed
a left-sided opacification initially treated as a left-sided

Hydroxychloroquine is widely utilized as a treatment for a
variety of autoimmune rheumatic diseases. However, hydroxy-
chloroquine can also lead to a number of side effects including
bull’s eye maculopathy and less commonly toxic myopathy. '
Myopathy seen in hydroxychloroquine toxicity is thought to
be due to the inhibition of lysosomal degradation of phospho-
lipids and glycogen leading to the formation of curvilinear
body seen on muscle biopsies.> Hydroxychloroquine pro-
motes the accumulation of autophagic vacuoles by inhibiting
the lysosome acidification.* Our case represents hydroxy-
chloroquine-induced myopathy in a 42-year-old Caucasian
female with prolonged use for treatment of JIA. The patient
also suffered respiratory failure and required tracheostomy
for long-term ventilatory support, which was only reversed
on discontinuation of hydroxychloroquine.
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Figure 1. Computed tomography thorax revealing left lung
opacity attributed to lung collapse due to diaphragmatic
weakness.

pneumonia. However, her respiratory status failed to improve
despite being on adequate antibiotic therapy, and she failed
recurrent spontaneous breathing trials while off sedation.
These findings lead to the discovery of significant neuro-
muscular weakness and the left-sided opacification. The
opacification was suspected to be due to lung collapse sec-
ondary to left-sided diaphragmatic weakness (Figure 1). On
day 13 of admission, the patient underwent tracheotomy for
expected long-term ventilator support and percutaneous
endoscopic gastrostomy.

Of note, she had recurrent admissions including an admis-
sion for a mechanical fall from bed and was found to have a
subarachnoid hemorrhage. She was hospitalized yet again
after falling down the stairs and sustaining a comminuted
fracture of the distal left tibia. Given her recurrent hospital
admissions, prolonged hospital course, and diaphragmatic
weakness, there was concern the patient had been exhibiting
progressive weakness prior to admission. History taking was
limited due to patient mechanical ventilation and nonverbal
status. She had reportedly noticed progressive muscular
weakness worsening over the past year, which was attributed
to her recurrent hospitalizations leading to deconditioning.
Prior to this year, the patient did not require supplemental
oxygen.

During admission, her serum aldolase initially was ele-
vated at 11.8 (3.3-10.3 U/L normal), but 4 days later, it nor-
malized to 4.6. Her creatine kinase was within normal limits
at 70 U/L (normal = 20-180 U/L). Thyroid-stimulating hor-
mone was elevated at 8.15 (normal = 0.27-4.2 IU/mL), but
the free thyroxine was normal at 0.98 (normal = 0.93-1.7 ng/
dL). Her alanine aminotransferase was mildly elevated at 36
U/L (her outpatient alanine aminotransferase from 3 months
ago was also elevated at 58, with prior laboratory values
within normal limits). Her aspartate aminotransferase was
mildly elevated at 62 U/L (her outpatient aspartate amino-
transferase from 3 months ago was also elevated at 46, with
prior laboratory values within normal limits). Her bilirubin

was within normal limits, and her creatinine has been chroni-
cally low ranging from 0.2 to 0.4mg/dL.

Rheumatology was consulted to evaluate the mechanism
of her diaphragmatic weakness given her history of JIA. She
was diagnosed with JIA at the age of 18 months. She resides
in a nursing home and at baseline uses a wheelchair for mobil-
ity. According to her mother, she had been on various thera-
pies for JIA. In the past, she developed complications from
medications, including hematuria while on aspirin and gold
salt therapy, and secondary systemic lupus erythematosus
diagnosed after starting etanercept therapy at age 35 years.
Based on history, it was estimated that she had been on
hydroxychloroquine for about 10 years. She had a prolonged
hiatus from hydroxychloroquine from her mid-20s to age 40
years, but was on a stable dose of 200 mg twice daily from
age 40 to 42 years. The medication was stopped after concern
for retinal maculopathy, a diagnosis that was later ruled out
with ophthalmologic examination. The patient had significant
synovitis in both hands and it was recommended to continue
hydroxychloroquine. Anakinra was held this admission due
to newly discovered Enterococcus faecalis urinary tract infec-
tion causing septic shock.

Neurology was consulted to evaluate the patient’s progres-
sive neuromuscular decline. Physical examination revealed
muscle weakness in all extremities with proximal muscles
affected more than distal muscles (35 strength in proximal
muscles, % strength in distal muscles). She was hyporeflexic
with 3 to 4 beats of clonus in both ankles. Brain magnetic
resonance imaging was consistent with prior stroke and bilat-
eral encephalomalacia, but no acute pathology was identified.
Spinal magnetic resonance imaging returned unremarkable
and no further neurologic imaging was recommended.
Electromyogram (EMG) was performed and suggested
myopathy with decreased motor unit recruitment of proximal
upper and lower extremities without an inflammatory pattern.
Needle EMG reported myopathic changes more significant in
the proximal muscles compared with distal muscles. There
was some irritability detected in proximal and distal arm mus-
cles. There were no demyelinating features and no evidence
of decrement on slow repetitive stimulation. Based on diag-
nostic testing and clinical presentation, demyelinating dis-
eases and central nervous system insult were ruled out, a
primary muscle pathology was suspected as the likely etiol-
ogy for the patient’s weakness. A myositis panel was sent and
returned negative. The myositis panel included anti-Jo1 Ab,
PL-7, PL12, EJ, OJ, SRP, MI-2, Fibrillarin, MDA-5, NXP-2,
TIF1 gamma, Anti-PM/Scl-100, U2 snRNP, anti-U1-RNP,
Ku, and Anti-SSA. Muscle biopsy was performed on the right
quadriceps muscle. Muscle biopsy light microscopy reported
a granular myopathy with rimmed vacuoles and type II fiber
atrophy with scattered inflammation (Figure 2A-C and G).
The initial findings were relatively nonspecific but have been
identified in critical illness myopathy and myopathy related
to chronic corticosteroid or chronic chloroquine use.



Pillittere et al

Figure 2. Histological analysis of right quadriceps muscle biopsy. Hematoxylin and eosin—stained images demonstrate (A) significant
fiber size variation with increased granularity and vacuoles (arrow heads) and (B) perifascicular mononuclear inflammatory cells. Gomori
trichrome sections demonstrate significant fiber size variation with increased granularity and vacuoles (arrow heads) (C). Perifascicular
inflammatory cells highlighted by esterase (D), CD3, demonstrating infiltrating T-lymphocytes, primarily in the perifascicular
compartment, with infiltration into the endomysium (E), and CDé8, demonstrating histiocytes, also primarily in the perifascicular
compartment (F). ATPase pH 9.4 demonstrating selective type Il fiber atrophy (atrophy of darker stained fibers) (G). Electron
microscopy images demonstrating abnormal autophagosomes (red arrow) (H) and curvilinear bodies corresponding to the vacuoles seen

on light microscopy (arrowheads) (1).

Electron microscopy (EM) as well as the addition of immu-
nohistochemical stains; CD3, CD20, and CD68 were ordered
to further evaluate the inflammatory cells found in the endo-
mysial and perimysial regions on light microscopy (Figure
2D-F). Her serology was significant for normal JO-1 antibody
at 4 [AU]/mL (normal = 0-99 [AU]/mL), borderline elevated
ANA speckled pattern antibody at 80 1/dil (normal is <80 1/
dil). At this time, her physical examination continued to reveal
significant synovitis in the bilateral hand joints. Factoring in
her uncontrolled inflammatory arthritis, her other rheumato-
logical medications being held due to septic shock, and litera-
ture review highlighting the rarity of hydroxychloroquine
toxicity, it was elected to continue the hydroxychloroquine
inpatient, encourage inpatient physical therapy as tolerated,
and closely await EM report. Rheumatology requested
hydroxychloroquine levels to be drawn, which resulted as 763

ng/mL. The patient’s hydrocortisone was continued due to
septic shock in the setting of chronic adrenal insufficiency, as
she had been on chronic steroid therapy since the age 18 years.

Electron microscopy showed granular material identified
by the hematoxylin and eosin stains contained a number of
abnormal autophagosomes (Figure 2H) and vacuoles con-
tained characteristic curvilinear bodies (Figure 2), consistent
with hydroxychloroquine-induced myopathy. There was no
significant myosin loss identified. Immunohistochemical
staining for CD3, CD20, and CD68 revealed the presence of
frequent T lymphocytes and histiocytes in the perimysium
and endomysium with less frequent B lymphocytes in the
perimysium (Figure 2E and F). These findings were thought
to be consistent with an inflammatory response to muscle
injury. Gomori trichrome sections, similar to the hematoxylin
and cosin stains, demonstrated fiber size variation and
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scattered vacuoles consistent with medication-induced myop-
athy such as hydroxychloroquine.®

Discussion

Our patient’s profound respiratory failure became a diagnos-
tic dilemma involving multiple subspecialists and diagnostic
testing modalities. In addition to the confounding effect of
the patient’s progressive JIA and recurrent hospitalizations
causing deconditioning, the rarity of hydroxychloroquine-
induced myopathy added to the diagnostic challenge in this
case.

Hydroxychloroquine impairs acidity in lysosomes and
therefore interferes with enzyme degradation of autophagic
vacuoles leading to abnormal enlarged autophagosomes as
seen in our patient’s muscle biopsy sample.*® Case series
examining muscle biopsy from those with hydroxychloro-
quine toxicity highlight the pathologic changes to mitochon-
dria, vacuoles, and the presence of curvilinear bodies.”
Patients being treated with antimalarials for rheumatologic
diseases were followed over a 3-year period and microscopic
changes consistent with chloroquine or hydroxychloroquine-
induced myopathy were found in just over 12% with 6.7%
experiencing clinical signs of toxicity.®

The condition is painless and predominantly affects the
proximal muscles and is less severe than chloroquine myop-
athy.? In 2007, Siddiqui et al described a case of respiratory
failure requiring long-term mechanical ventilation.'® Existing
literature identifies potential risk factors for toxicity includ-
ing Caucasian race, renal failure, and the concomitant use of
myotoxic medications.!! Our patient was Caucasian but did
not have any evidence of renal failure during her hospital
stay.!!' Recovery time is not well understood and seems to
vary considerably among patients and different forms of
myopathy. In a retrospective review of 3 patients with anti-
malarial-induced myopathy, all 3 patients recovered com-
pletely within 8 weeks of discontinuing the medication.'?
Khoo et al examined muscle biopsy of over 1400 patients
being treated with hydroxychloroquine and of those 19 had
curvilinear bodies on biopsy.!* More than 60% of these
patients had muscle weakness. Additionally, there was no
cumulative dose response relationship among those with cur-
vilinear bodies on biopsy.'* Hydroxychloroquine-induced
myopathy predominantly affects proximal muscles and
spares sensory fibers.!” This pattern is consistent with our
patient’s EMG findings of predominantly proximal muscle
myopathy and lack of significant conclusive sensory deficit.

To our knowledge, this patient represents only the second
case of hydroxychloroquine-induced myopathy necessitating
mechanical ventilation. The 42-year-old patient in our case
was considerably younger than the patient discussed in the
prior case who was 88 years of age.!” This disparity is likely
due to the patient’s extensive history of JIA, which was diag-
nosed at just 18 months old. Additionally, our case serves as
an example of the diagnostic challenges of diagnosing

hydroxychloroquine-induced myopathy. Patients with rheu-
matologic disorders are often on more than one immunosup-
pressive, including steroids, which are a well-known cause
of myopathy.®

In our case, there were features of coexisting steroid-
induced myopathy. Steroid-induced myopathy predomi-
nantly affects the proximal muscles and is dose-dependent
unlike hydroxychloroquine toxicity.!* Furthermore, creatine
kinase levels and EMG studies are within normal limits for
the majority of cases as is the case for our patient.'®!
Occasionally, EMG studies show slow amplitude motor unit
potentials.'>!® Although there is no definitive testing to diag-
nose steroid-induced myopathy features on muscle biopsy,
such as atrophy of type II b fibers, help distinguish it from
hydroxychloroquine-induced myopathy.'® Our patient did
have evidence of type II fiber atrophy on biopsy in addition
to curvilinear bodies, which further supports a combined
process.

Other differentials considered in our patient’s case
include chronic inflammatory demyelinating polyneuropa-
thy (CIDP), critical illness myopathy, and other inflamma-
tory myopathy. CIDP is a progressive or relapsing disease
affecting both motor and sensory fibers, particularly the large
sensory fibers.!® CIDP typically affects both proximal and
distal muscles, as well as sensory fibers leading to dimin-
ished deep tendon reflexes.!””!® EMG in CIDP typically
shows evidence of demyelination predominantly in the distal
muscles.” In our patient, EMG lacked a demyelination pat-
tern as well as significant sensory deficits. The patient’s
EMG additionally demonstrated a proximal rather than distal
muscle predominance of myopathy.

Features of critical illness myopathy include elevated CK,
lack of muscle excitability, motor amplitude <80% of the
lower limit of normal in 2 or more nerves, and prolonged
compound muscle action potential durations.?’ Critical ill-
ness myopathy often leads to quadriparesis, especially in the
proximal muscles and can even affect facial muscles.?!
Critical illness myopathy is a term that covers a number of
discrete entities. Among these is thick filament myopathy
that is associated with nondepolarizing neuromuscular
blocking agents, which are often used for paralysis during
sedation, and glucocorticoids.?? Thick fiber myopathy leads
to destruction of the muscle tissue and thus prolonged
recovery time.?? Inability to wean mechanical ventilation is
a common feature of critical illness myopathy and our
patient failed multiple spontaneous breathing trials put this
on the differential diagnosis.?! However, our patient’s lack of
significant sensory involvement on EMG favors the predom-
inant hydroxychloroquine-induced myopathy as the predom-
inant etiology. Additionally, in critical illness myopathy,
muscle biopsy pathology typically demonstrates myosin loss
which was not found on EM of the muscle biopsy.?!

Discontinuing hydroxychloroquine is the mainstay of
treatment as demonstrated in a prospective longitudinal
study, which showed improvement in muscle strength at
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6-month intervals in those who initially exhibited moderate
to severe clinical myopathy.® The exact timeline and level of
strength recovery the patients in the study experienced are
unclear. Given pathologic findings consistent with steroid-
induced myopathy, reducing the dose of steroids and poten-
tially discontinue steroids entirely would be beneficial.?3
However, this was not possible for our patient given her his-
tory of adrenal insufficiency and multiple failed attempts to
wean dosages in the past. Overall, this case serves as an
opportunity to highlight differential diagnoses related to
myopathy in those with rheumatologic disorders. Many
myopathic disorders discussed have overlapping features
making isolating a diagnosis even more challenging.
Additionally, it emphasizes the profound effect hydroxychlo-
roquine-induced myopathy can have on patients, including
respiratory failure necessitating mechanical ventilation.
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