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Aggravation of Myasthenia 
Gravis by Erythromycin 
Eugene F. May, MD, and Preston C. Calvert, MD 

Erythromycin is not currently recognized as causing 
clinical aggravation of myasthenia gravis. We report the 
case of a patient who experienced exacerbations of my- 
asthenia gravis subsequent to each of several doses of 
intravenous erythromycin. We suggest that erythromy- 
cin can cause clinical worsening in patients with disease 
of the neuromuscular junction. 

May EF, Calvert PC. Aggravation of 
myasthenia gravis by erythromycin. 

Ann Neurol 1990;28:5 7 7-5 70 

A wide variety of medications have been reported to 
exacerbate the weakness of patients with myasthenia 
gravis (MG). In addition, numerous agents interfere 
with neuromuscular transmission when given to indi- 
viduals without underlying disease of the neuromuscu- 
lar junction (NMJ) {l, 27. In particular, several classes 
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of antibiotics are known to interfere with n- Luromus- 
cular transmission in clinical practice and in experi- 
mental models of the NMJ [ 3 ] .  Erythromycin is not 
currently recognized as an agent that may clinically 
aggravate M G  o r  induce weakness, although there is 
experimental evidence that it may f41. We now report 
the case of a patient with MG in whom the administra- 
tion of erythromycin was repeatedly associated with 
exacerbations of his clinical course, and discuss factors 
that may have predisposed to this phenomenon. 

Report of a Case 
A 38-year-old white man received the diagnosis of MG in 
November 1987, after a month's history of dysarthria and 
dysphagia. He was found to have an invasive thymoma, 
which was subtotally resecred and irradiated. His symptoms 
were initially managed with pyridostigmine, but he ulti- 
mately required high doses of prednisone and azathioprine, 
as well as intermittent plasmapheresis. During exacerbations 
of the MG, the patient experienced dysphagia, dysarthria, 
and generalized weakness. He  developed deep venous 
thrombosis in his calf and recurrent pulmonary emboli, for 
which he was orally anticoagulated. Propantheline was pre- 
scribed to counteract the muscarinic effects of pyridostig- 
mine. 

In July 1988, the patient presented with a temperature of 
38.6"C and no other symptoms to suggest the source of an 
infection. Findings on physical exam were remarkable for a 
cushingoid appearance, bulbar and generalized fatiguability, 
and rales in the right lower lung field. Laboratory evaluation 
revealed a white blood cell count of 8,800/mm3 and a pos- 
sible left lower lobe infiltrate as determined by chest ra- 
diography. Medications at the time of admission included 
prednisone, azathioprine, pyridostigmine, warfarin, and pro- 
pantheline at a dose of 15 mg, three times a day. 

The patient received three intravenous doses of ceftizox- 
ime at 8-hour intervals, bur he continued to have fevers. His 
antibiotic regimen was changed to ceftazidime every 8 hours, 
and erythromycin, 1 gm, every 6 hours. The patient received 
his first dose of intravenous erythromycin at 1290  noon with 
a simultaneous 75-mg oral dose of pyridostigmine, without 
complications. He received another 75-mg dose of pyrido- 
stigmine at 4:00 P.M., which was followed by a dose of 
erythromycin at 6:OO P.M. Approximately 30 minutes after 
the second dose of erythromycin was started, he noted the 
rapid onset of marked difficulty speaking, swallowing, and 
clearing secretions. These symptoms remained severe for ap- 
proximately 1 hour but gradually cleared over the next 2 to 3 
hours. 

The dosage of erythromycin was decreased to 750 mg, and 
three more doses were administered at 4-hour intervals. 
Within 15 to 30 minutes of administration of each subse- 
quent dose of erythromycin, the patient experienced deterio- 
ration of speech, swallowing, and coughing, even when py- 
ridostigmine was administered 1 hour prior to the dose of 
erythromycin in an attempt to abort the deterioration. The 
oral temperature remained below 37.2"C throughout the 
period of his exacerbations. Potassium, calcium, and mag- 
nesium levels were normal, as were renal and liver functions. 
There was no temporal relationship between the episodes of 

deterioration and dosing of propantheline. The erythromycin 
was discontinued and the patient experienced no further epi- 
sodes of dysarthria and dysphagia. 

Discussion 
Due  to frequent weakness of the respiratory muscula- 
ture, patients with M G  are prone to pulmonary infec- 
tions, especially when treatment of their disease re- 
quires powerful immunosuppressive medications. The  
question of what antibiotic to use for myasthenic pa- 
tients is therefore frequently raised. Those antibiotics 
most commonly associated with neuromuscular block- 
ade and exacerbation of MG include the tetracyclines, 
polymyxins, lincomycin, clindamycin, and aminogly- 
cosides [3}. Mechanisms of action of these antibiotics 
at the NMJ include inhibition of the presynaptic re- 
lease of acetylcholine (gentamicin [ S } ,  neomycin { 5 ,  61, 
and tobramycin [GI) and depression of postjunctional 
sensitivity (clindamycin [7 ,  81, colistin [GI, lincomycin 
{S, 91, neomycin Ebl, netilmicin [bl, polymyxin B { 101, 
and tetracycline [ 101). 

The use of erythromycin is generally not recognized 
as unsafe in myasthenic patients {l, 3, 111. An early 
study suggested that erythromycin showed no  neuro- 
muscular blocking activity in a rabbit sciatic nerve- 
gastrocnemius muscle preparation { 12). A later study 
of electromyographic findings in normal patients 
taking erythromycin demonstrated myasthenic-like 
changes without clinical signs of weakness {4). In that 
study, the response to supramaximal repetitive stimu- 
lation suggested a presynaptic effect of erythromycin. 
Also, the loss of motor unit potentials observed during 
sustained contraction was improved with intravenous 
administration of edrophonium. The  effect of erythro- 
mycin at the NMJ is therefore certainly subtle and 
usually subclinical. 

The case reported here demonstrates that in some 
circumstances, erythromycin can produce clinical 
worsening of MG. Our  patient may have been particu- 
larly susceptible to the neuromuscular-bloclung effect 
of erythromycin because his safety margin for neuro- 
muscular transmission was reduced by multiple coex- 
isting factors [13). For one, severe MG profoundly 
affects function of the NMJ. Secondly, the presence of 
an underlying infectious process is known to be related 
to worsening of symptoms in myasthenic patients [ 141. 
Also, the administration of propantheline may have 
further impaired neuromuscular transmission. Propan- 
theline is used primarily for its antimuscarinic effects, 
but it can cause a curariform neuromuscular block 
through its action at nicotinic receptors [lS}. Under 
normal conditions, the dose of propantheline adrninis- 
tered to the patient is not expected to cause side ef- 
fects, due  to nicotinic blockade [lG}. It remains un- 
clear whether erythromycin alone could have caused 
worsening of the patient's M G  or whether the pres- 
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ence of the other inhibitors of the NMJ was necessary 
to unmask erythromycin's effect. 

In summary, erythromycin has been shown to cause 
subclinical presynaptic inhibition of the NMJ. The re- 
ported case demonstrates that erythromycin may, in- 
deed, produce clinically obvious worsening of weak- 
ness in patients whose neuromuscular transmission is 
compromised. As such, erythromycin should be used 
judiciously in patients with disease of the NMJ, and in 
those in whom concurrent medications or other sys- 
temic disorders may predispose to impairment of neu- 
romuscular transmission. 

References 
1. Adams SL, Mathews J, Grammer LC. Drugs that may exacer- 

bate myasthenia gravis. Ann Emerg Med 1984;13:532-538 
2. Kaeser HE. Drug-induced myasthenic syndromes. Acra Nelrrol 

3. Snavely SR, Hodges GR. The neurotoxicity of antibacterial 
agents. Ann Intern Med 1984;101:92-104 

4. Herishanu Y ,  Taustein I. The electromyographic changes in- 
duced by antibiotics: a preliminary study. Codnia  Neurol 

5 .  Vital Brazil 0, Prado-Franceschi J. The nature of neuromuscular 
block produced by neomyrin and gentamicin. Arch Int Phar- 
macodyn Ther 1969; 179:78-85 

6. Caputy AJ, IGm YI, Sanders DB. The neuromuscular blocking 
effects of therapeutic concentrations of various antibiotics on 
normal rat skeletal muscle: a quantitative comparison. J Phar- 
macol Exp Ther 1981 ;217:369-378 

7. Becker LD, Miller RD. Clindamycin enhances a nondepolariz- 
ing neuromuscular blockade. Anesthcsiology 1976;45:84-87 

8. Wright JM, Collier B. Characterization of the neuromuscular 
block produced by clindamycin and lincomycin. Can J Physiol 
Pharmacol 1976;54:937-944 

9. Tang AH, Schroeder LA. The effect of lincomycin on neuro- 
muscular transmission. Toxicol Appl Pharmacol 1968;12:44-47 

10. Wright JM, Collier B. The site of the neuromuscular block 
produced by polymyxin B and rolicetracycliiie. Can J Phpsinl 
Pharmacol 1976;54:926-936 

11. McQuillen MP, Cantor HE, O'Rourke JR. Myasthenic syn- 
dromes associated with antibiotics. Arch Neurol 1968;18:402- 
415 

12. Timmerman JC, Long JP, Pittinger CB. Neuromuscular hlock- 
ing properties of various antibiotic agents. Toxicol Appl Phai- 
macol 1959;1:299-304 

13. Argov 2, Mastaglia FL. Drug-induced neuromuscular disorders 
in man. In: Walton J (ed). Disorders of voluntary muscle. 5th 
ed. Edinburgh: Churchill-Livingstone, 1988931-1014 

14. Genkins G, Kornfeld P, Papatestas AE, et al. Clinical experi- 
ence in more than 2000 patients with myasthenia gravis. Ann 
NY Acad Sci 1987;505:500-5 14 

15. Weiner N. Atropine, scopolamine, and related antimuscarinic 
drugs. In: Goodman AG, Goodman LS, Rall TW (eds). Good- 
man and Gilman's the pharmacologic basis of therapeutics. 7th 
ed. New York: Macmillan, 1085:130-144 

16. Feldman M, Richardson CT, Peterson WL, er al. Effect of low- 
dose propantheline on food-stirnulaced gastric acid secretion. N 
Engl J Med 1977;297:1427-1430 

Stand 1984;70(~~ppl 100):39-47 

1971;33:41-45 

Human Immuno- 
deficiency Virus (H1V)- 
associated Myopathy: . ~~ 

Immunocytochemical 
Identification of an HIV 
Antigen ( g p  41) in Muscle 
Macrop hages 
David A. Chad, MD,"? Thomas W. Smith, MD,'? 
Andrew Blumenfeld, MD," Patrick G. Fairchild, MD,S 
and Umberto DeGirolami, M D Y  

In a patient with acquired immunodeficiency disease 
syndrome (AIDS) and muscle weakness, a muscle biopsy 
specimen disclosed degeneration of muscle fibers, regen- 
eration, and focal endomysial mononuclear inflamma- 
tion. A conspicuous feature was the presence of perivas- 
cular macrophages within the endomysium that showed 
positive immunostaining for human immunodeficiency 
virus (HIV) (gp 41) antigen. HIV was not detected 
within rnyofibers. Our findings suggest an important 
role for the HIV-infected macrophage in the pathogen- 
esis of this myopathy. 

Chad DA, Smith TW, Blumcnfeld A, Fairchild PG, 
DeGirolami U. Human  immunodeficiency virus 

(H1V)-associated myopathy: immunocytochemical 
identification of an HIV antigen (gp 4 1 )  

in muscle macrophages. 
Ann  Neurol  1990;28:579-582 

The association between human immunodeficiency vi- 
rus (HIV) infection and myopathy is well established 
{1- 12). The pathogenesis of the myopathy, however, 
is uncertain 1121. There may exist several different 
mechanisms for the damage to muscle fibers. These 
include: direct viral infection of muscle fibers or mac- 
rophages [I), autoimmunity {l, 5} ,  and zidovudine- 
induced myotoxicity {9]. This report describes im- 
munocytochemical evidence for HIV infection of the 
endomysial macrophage and therefore strengthens 
the view that macrophage infection is involved in the 
pathogenesis of AIDS-associated myopathy. 
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