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Comorbid Human Immunodeficiency Virus (HIV) 
and Muscle-Specific Kinase (MuSK) Myasthenia 
Gravis: A Case Report and Literature Review
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	 Patient:	 Female, 44
	 Final Diagnosis:	 MuSK myasthenia gravis
	 Symptoms:	 Difficulty swallowing • double vision
	 Medication:	 —
	 Clinical Procedure:	 —
	 Specialty:	 Neurology

	 Objective:	 Rare co-existance of disease or pathology
	 Background:	 HIV infections with concomitant immunologically-mediated disorders have been frequently described but there 

has been little research on the association between HIV and myasthenia gravis.
		  MuSK myasthenia gravis coexisting with HIV is an even a rarer entity and can occur as a part of immune res-

toration disease. We report the case of a patient with asymptomatic HIV infection who presented with new-
onset MuSK myasthenia gravis.

	 Case Report:	 A 44-year-old African-American woman with HIV since 2004 and on highly active antiretroviral therapy (HAART) 
presented to the ED with complains of double vision and difficulty swallowing for 2 weeks. The patient was in-
termittently on HAART therapy. On examination, she had bilateral ptosis, weak orbicularis oris and orbicularis 
oculi, along with mild lateral gaze palsy of the left eye. Her CD4 count was 383 and the viral load was unde-
tectable. An MRI of the brain produced normal results and a CT chest did not show thymus enlargement. Due 
to worsening symptoms and high suspicion for myasthenia gravis, she was started on IVIG at 0.4 mg/kg/day 
for 5 days, and her symptoms markedly improved. She was found to have strongly positive MuSK antibody and 
negative Ach receptor antibody. Repetitive nerve stimulation showed a 13% decrease in the right median nerve, 
which confirmed the diagnosis. She was subsequently discharged to home on pyridostigmine. Azathioprine 
was added at clinic follow-up. The patient continues to improve.

	 Conclusions:	 As the use of antiretroviral therapy increases, immune reconstitution syndromes have become more common. 
Rare associations like HIV and MuSK myasthenia gravis are being increasingly reported. The use of immuno-
suppressants in the treatment of these conditions should be carefully evaluated.
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Background

Immune restoration disease, also known as immune reconsti-
tution syndrome, is a potential complication of antiretroviral 
therapy. Different autoimmune conditions have been described 
as a part of this syndrome, but there have been few reports 
on the association between HIV and myasthenia gravis. MuSK 
Myasthenia Gravis coexisting with HIV is even rarer and can 
occur as a part of immune restoration disease. We report the 
case of a patient with asymptomatic HIV infection who pre-
sented with new-onset MuSK myasthenia gravis.

Case Report

A 44-year-old African-American female with past medical his-
tory of HIV since 2004 and who was on antiretroviral thera-
py (ART) presented to the ED stating that for the last 2 weeks 
she had been experiencing double vision, difficulty swallow-
ing, and progressive dysphagia, which were all worse in the 
evening. She had been on antiretroviral therapy consisting of 
emtricitabine 200 mg QD, tenofovir 300 mg QD, and Ritonavir 
100 mg QD. Although she was diagnosed and started on ART 
in 2004, she was subsequently lost to follow-up and had very 
high viral load (19 068 copies/ml) with CD4 count of 53 until 
2012. With highly active antiretroviral therapy, her CD4 count 
had increased to 325 by 2014. She had undergone cesarean 
section 3 weeks prior in a different facility and 1 week prior 
to the presentation she was treated with magnesium sulfate 
for preeclampsia. Review of systems was negative. On exami-
nation, she had bilateral ptosis, weak orbicularis oris and orbi-
cularis oculi, and mild lateral gaze palsy of the left eye. Other 
cranial nerves were intact. Motor, sensory, coordination, and 
deep-tendon reflexes were normal. Her initial workup was 
normal, CD4 count was 383, and viral load was undetectable. 
Routine blood tests, serum immunity marker, TSH, ANA, RF, 
and anti-thyroid antibody were normal, and a brain MRI did 
not show any neurological abnormalities. A CT chest did not 
show any significant enlargement of the thymus. While get-
ting the workup, the patient had unexpected worsening of 
symptoms and based on clinical suspicion for myasthenia, IVIG 
was started at 0.4 mg/kg/day for 5 days as per neurology rec-
ommendation. She markedly improved with improvement of 
diplopia and dysphagia, and the course of IVIG was complet-
ed. Her Ach receptor antibody was negative and MuSK anti-
body was strongly positive. EMG/NCS showed normal findings 
except for a 13% decrease in the right median nerve; earlier, 
she had refused EMG/NCS of the facial nerve. She was sub-
sequently discharged to home on pyridostigmine 60 mg TID, 
which was increased to 60 mg QID with addition of azathio-
prine 50 mg qd in her follow-up visit at the neurology clinic. 
She continues to improve in her follow-up.

Discussion

Myasthenia gravis (MG) is the most common disorder of neu-
romuscular transmission. Antibodies to the muscle-specif-
ic receptor tyrosine kinase (MuSK) are present in up to half 
of those with generalized myasthenia gravis who are acetyl-
choline receptor antibody (AChR-Ab)- negative. MuSK is a re-
ceptor tyrosine kinase that mediates agrin-dependent AChR 
clustering and neuromuscular junction formation during devel-
opment. MuSK antibody-positive myasthenia gravis may have 
a different cause and pathologic mechanism than AChR-Ab-
positive disease [1,2].

Although it is one of the best-characterized and understood 
autoimmune disorders, comorbid HIV and myasthenia gra-
vis is rare. Very little is known about this association, mostly 
through case reports [3]. Comorbid HIV and MuSK MG is even 
rarer, with only 3 cases previously reported [4–6]; these cases 
are summarized in Table 1. Clinical features of MuSK resem-
ble AChR-Ab myasthenia, but these patients may additionally 
have increased incidence of diplopia, ptosis, dysarthria, and 
prominent respiratory muscle weakness, and are less respon-
sive to acetylcholinesterase inhibitors [7]. All the cases listed 
in Table 1 had similar findings along with negative Ach R an-
tibody and were subsequently treated with immunomodula-
tors like cyclosporine, azathioprine, and Rituximab.

HIV infection can modify the manifestation and natural his-
tory of MG. Acute HIV infection might act as a trigger for MG 
[8]. Antigenic mimicry between subcapsular/medullary thymic 
tissue and HIV core p17 and p24 proteins have been docu-
mented, suggesting that autoreactivity against thymic tissue 
may be the etiology of MG in HIV-infected patients [10]. It has 
been thought to be associated with immune restoration dis-
ease (IRD) due to the restoration of dysregulated immune re-
sponse against pathogen-specific antigens [10].

All these case reports have described MG in HIV as part of im-
mune restoration disease, in which MG was manifested as CD4 
count improved after ART. A similar pattern is seen in the pre-
sentation of our patient, in whom the improvement in the CD4 
count with antiretroviral therapy coupled with provocation by 
pregnancy and use of magnesium sulfate for preeclampsia led 
to presentation of the symptoms. A consistent finding in pa-
tients with MuSK myasthenia gravis is that they have a much 
lower frequency of thymic pathology than patients with AChR-
Ab-positive myasthenia [11]. This finding is consistent in all 
the aforementioned cases summarized in Table 1, including 
our patient. Therefore, it is imperative to recognize autoim-
mune disorder as a manifestation of immune restoration dis-
ease. Further research is needed to identify the pathogene-
sis of this association.

428

Sherpa M. et al.: 
Comorbid human immunodeficiency virus (HIV)…

© Am J Case Rep, 2017; 18: 427-430

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Management of patients who have both an immunosuppres-
sive condition like HIV and an autoimmune condition like MuSK 
myasthenia gravis is challenging. Immunosuppressants and 
immunomodulators have been successfully used in the treat-
ment of MuSK MG in HIV patient [4–6]. As in other cases of 
myasthenia gravis with worsening symptoms and impending 
respiratory failure, our patient was managed with IVIg, which 
improved her symptoms. She was also started on acetylcho-
linesterase inhibitors and subsequently started on azathio-
prine during her follow-up. Kurokawa et al. has described the 
use of cyclosporine [4] and Kuntzer et al. described the use of 
Rituximab for the treatment of this condition [5].

Conclusions

In the era of antiretroviral therapy, immune restoration dis-
ease and immune reconstitution syndrome are not uncom-
mon. Rare associations like HIV and MuSK myasthenia gravis 
are being increasingly reported as advances in HIV treatment 
continue. Guidelines for the management of myasthenia gravis 
and its subtypes are described in the literature but not when 
they are associated with immunodeficiency states like HIV. 
Therefore, use of immunosuppressants and immunomodula-
tors in these cases is based on case reports and expert opin-
ions, and is not entirely without risk. Regardless in the lack 
of studies on treatment of MG in HIV patients, the use of ste-
roids, immunosuppressants, and thymectomy must be care-
fully evaluated in each patient.
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Case report Kurokawa et al. Kuntzer et al. Ragunathan et al.

Year reported 2008 2011 2015

Age 58 21 39

Sex M F F

Time from HIV to MG 5 years 2 years 1 year

CD4 cell count at diagnosis 
of MG

ND 575 520

Ptosis + + +

Bulbar sign + + –

Limb weakness – + –

Respiratory failure – – –

Repetitive nerve stimulation 
test

+ + –

Anti-Ach R Ab – – –

Thymic hyperplasia – ND ND

ART
Efavirenz, Tenofovir, 
Emtricitabine

Zidovudine, lamivudine, 
Efavirenz/Tenofovir

Tenofovir/Emtricitabine, 
Darunavir, Raltegravir

MG medication
Pyridostigmine, prednisone, 
cyclosporine

Pyridostigmine, prednisone, 
Thymectomy, IVIg, 
Plasmapheresis, Rituximab

Prednisone, Azathioprine, 
Plasmapheresis

Table 1. Comparison of case reports on HIV and MuSK myasthenia gravis.

M – male; F – female; ND – not mentioned or not done; ‘+’ – positive; ‘–’ – negative; Anti-AchR-Ab – anti-acetylcholine receptor 
antibody; ART – antiretroviral therapy; IVIg – intravenous immunoglobulin.
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