The ocular microfilarial load can be safely reduced by
ivermectin®'” and early lesions of the anterior segment of the eye
have improved.!” A reduction in the incidence!® and
progression®® of optic nerve damage has also been reported, but
the effect on posterior segment disease is less certain. A sys-
tematic review of 5 placebo-controlled studies, with data from

3810 individuals, found no statistically significant difference be-

tween ivermectin and placebo groups for preventing visual acui-

ty loss.?* Improvements in skin lesions have been reported.??
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Scabies and pediculosis. Scabies (p.2035) is usually treated
with a topically applied acaricide. However, a single oral dose of
ivermectin has been reported to be effective.? In a study of 11
patients with uncomplicated scabies, a single oral dose of iver-
mectin 200 micrograms/kg was effective in curing infection after
4 weeks. Inagroup of 11 patients, also infected with HIV, scabies
was cured in 8 after 2 weeks.* Two of the remaining 3 patients
received a second dose of ivermectin which cured the scabies
infection by the fourth week. A single oral dose of ivermectin
150 micrograms/kg was partially effective in an outbreak of sca-
bies in 1153 Tanzanian patients.® Crusted (Norwegian) scabies
has also been reported to be effectively treated by a single oral
dose of 12 mg of ivermectin in addition to topical application of
3% salicylic acid ointment in 2 patients; the treatment was effec-
tive in under one week.? A single oral dose of ivermectin
200 micrograms/kg was effective for crusted scabies in a 2-year-
old infant who had contracted the disease following long-term
corticosteroid use.*
Ivermectin has also been investigated® as a possible treatment for
pediculosis (p.2034) although, again, topically applied insecti-
cides are the usual method of control. A study in vitro and in
animals showed that ivermectin killed nymphs and females of
the human body louse (Pediculus humanus humanus). lvermec-
tin was known to be effective against other louse species that in-
fect a range of animals.
1. Meinking TL, et al. The treatment of scabies with ivermectin. N
Engl J Med 1995; 333: 26-30.
2. Aubin F, Humbert P. Ivermectin for crusted (Norwegian) sca-
bies. N Engl J Med 1995; 332: 612.
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Leppard B, Naburi AE. The use of ivermectin in controlling an
outbreak of scabies in a prison. Br J Dermatol 2000; 143: 520-3.
Marliére V, et al. Crusted (Norwegian) scabies induced by use of
topical corticosteroids and treated successfully with ivermectin.
J Pediatr 1999; 135: 122-4.
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Strongyloidiasis. Ivermectin is effective in the treatment of
strongyloidiasis (p.138) and is considered by some authorities to
be the drug of choice.
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Trichostrongyliasis. For mention of the use of ivermectin in
Trichostrongylus infections, see p.139.
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USP 31: lvermectin Tablets.

Proprietary Preparations (details are given in Part 3)

Arg.: Dermopero; Securo; Austral.: Stromectol; Braz.: lvermect; Leverc-
tin; Revectina; Vermectil; Fr.: Mectizan; Stromectol, Jpn: Stromectol; Mex.:
Ivexterm; Neth.: Stromectol; NZ: Stromectol; USA: Mectizan; Stromectol.
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Levamisole @4n, inn

Levamisol; Lévamisole; Levamisoli; Levamisolum; Levamizol. (5)-
2,3,5,6-Tetrahydro-6-phenylimidazo[2, | -b][ |, 3]thiazole.
/A\eBamm30A

C, H3N,S = 204.3.

CAS — 14769-73-4.

ATC — PO2CEO|.

ATC Vet — QP52AEOQ|.

:HNT\S)

Pharmacopoeias. In Eur. (see p.vii) for veterinary use only.
Ph. Eur. 6.2 (Levamisole for Veterinary Use; Levamisole BP(Vet)
2008). A white or almost white powder. It exhibits polymor-
phism. Slightly soluble in water; freely soluble in alcohol and in
methyl alcohol. Store in airtight containers. Protect from light.

Levamisole Hydrochloride ANV, USAN, iNNm)

Cloridrato de Levamizol; Hidrocloruro de levamisol; ICI-59623;
Lévamisole, chlorhydrate de; Levamisol-hydrochlorid; Levamisol-
hydroklorid; Levamisoli hydrochloridum; Levamisolihydrokloridi;
Levamizol-hidroklorid; Levamizolio hidrochloridas; Lewamizolu
chlorowodorek; NSC-177023; R-12564; RP-20605; |-Tetrami-
sole Hydrochloride; I-Tetramisole Hydrochloride.

/AeBamuzona [mapoxaopua

CH,N,S HCI = 240.8.

CAS — 16595-80-5.

ATC — PO2CEO].

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., US, and Viet.
Ph. Eur. 6.2 (Levamisole Hydrochloride). A white to almost
white crystalline powder. Freely soluble in water; soluble in al-
cohol; slightly soluble in dichloromethane. A 5% solution in wa-
ter has a pH of 3.0 to 4.5. Protect from light.

USP 31 (Levamisole Hydrochloride). A white or almost white
crystalline powder. Freely soluble in water; soluble in alcohol;
slightly soluble in dichloromethane; practically insoluble in
ether. pH of a 5% solution in water is between 3.0 and 4.5. Pro-
tect from light.

Adverse Effects

When given in single doses for the treatment of as-
cariasis or other worm infections, levamisole is gener-
ally well tolerated and adverse effects are usually lim-
ited to nausea, vomiting, diarrhoea, abdominal pain,
dizziness, and headache.

The symbol T denotes a preparation no longer actively marketed
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When levamisole is used as an immunostimulant and
given for longer periods, adverse effects are more fre-
quent and diverse and, in common with other immu-
nomodulators, may sometimes result from exacerba-
tion of the primary underlying disease. Adverse effects
associated especially with the more prolonged use of
levamisole have included: hypersensitivity reactions
such as fever, a flu-like syndrome, arthralgia, muscle
pain, skin rashes, and cutaneous vasculitis; CNS ef-
fects including headache, insomnia, dizziness, and
convulsions; haematological abnormalities such as
agranulocytosis, leucopenia, and thrombocytopenia;
and gastrointestinal disturbances, including an abnor-
mal taste in the mouth.

Incidence of adverse effects. In a review? (by the manufac-
turers) of 46 controlled studies in which 2635 cancer patients re-
ceived adjuvant levamisole treatment, most patients received le-
vamisole on 3 consecutive days every 2 weeks (1102 patients) or
on 2 consecutive days every week (1156 patients), usually in a
daily dose of 150 mg. Levamisole caused several adverse effects,
such as skin rash, nausea, vomiting, and a metallic or bitter taste
in the mouth, which although troublesome were relatively trivial
and often regressed during therapy or disappeared on cessation
of therapy. A total of 38 patients developed agranulocytosis and
of these 36 had received weekly treatment. Several contracted
possible life-threatening infections and 2 died of septic shock.
1. Amery WK, Butterworth BS. Review/commentary: the dosage
regimen of levamisole in cancer: is it related to efficacy and safe-
ty? Int J Immunopharmacol 1983; 5: 1-9.

Effects on the endocrine system. Rechallenge confirmed
that levamisole was responsible for inappropriate antidiuretic
hormone syndrome in a patient receiving levamisole with fluor-
ouracil !

1. Tweedy CR, et al. Levamisole-induced syndrome of inappropri-
ate antidiuretic hormone. N Engl J Med 1992; 326: 1164.

Effects on the liver. Elevated aspartate aminotransferase con-
centrations in 2 of 11 patients given levamisole for recurrent py-
oderma suggested liver toxicity, a very rarely occurring adverse
effect.t In a later report, liver enzyme concentrations were raised
in a 14-year-old boy treated with levamisole for minimal change
nephrotic syndrome.?

1. Papageorgiou P, et al. Levamisole in chronic pyoderma. J Clin

Lab Immunol 1982; 8: 121-7.

2. Bulugahapitiya DTD. Liver toxicity in a nephrotic patient treated
with levamisole. Arch Dis Child 1997; 76: 289.

Effects on the nervous system. Reports'? of inflammatory

leukoencephalopathy were associated with the use of fluorour-

acil and levamisole in 4 patients being treated for adenocarcino-

ma of the colon. Active demyelination was demonstrated in 2

patients.! Clinical improvement occurred when chemotherapy

was stopped; 3 patients were treated with corticosteroids.> A

similar syndrome has been reported in a patient with a history of

hepatitis C given levamisole alone.?

1. Hook CC, et al. Multifocal inflammatory leukoencephalopathy
with 5-fluorouracil and levamisole. Ann Neurol 1992; 31: 262-7.

2. Kimmel DW, Schutt AJ. Multifocal leukoencephalopathy: oc-
currence during 5-fluorouracil and levamisole therapy and reso-
lution after discontinuation of chemotherapy. Mayo Clin Proc
1993; 68: 363-5.

3. Lucia P, et al. Multifocal leucoencephalopathy induced by le-
vamisole. Lancet 1996; 348: 1450.

Precautions

The use of levamisole should be avoided in patients
with pre-existing blood disorders. Patients given lev-
amisole with fluorouracil should undergo appropriate
monitoring of haematological and hepatic function.

Rheumatoid arthritis. The presence of HLA B27 in seropos-

itive rheumatoid arthritis is an important predisposing factor to

the development of agranulocytosis with levamisole; it is recom-

mepded that the use of levamisole in this group should be avoid-

ed.

1. Mielants H, Veys EM. A study of the hematological side effects
of levamisole in rheumatoid arthritis with recommendations. J
Rheumatol 1978; 5 (suppl 4): 77-83.

Sjogren’s syndrome. The appearance of adverse effects in 9 of

10 patients with rheumatoid arthritis and Sjogren’s syndrome

while being treated with levamisole led to abandonment of the

study.* Levamisole should be given with caution, if at all, to pa-

tients with Sjogren’s syndrome.

1. Balint G, et al. Sjégren’s syndrome: a contraindication to levam-
isole treatment? BMJ 1977; 2: 1386-7.

Interactions

Alcohol. US licensed product information states that levamisole
can produce a disulfiram-like reaction with alcohol.

Anticoagulants. For an increase in the activity of warfarin
when given with levamisole and fluorouracil, see Interactions,
Levamisole, under Warfarin, p.1431.



