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HIV-infected patients frequently have hypersensitivity
reactions (HS) to drugs, sometimes dramatically hamper-
ing management.1 Reverse transcriptase inhibitors (RTIs)
are critical drugs in combination therapy for these
patients, and nevirapine (Viramune) was the first nonnu-
cleoside RTI introduced for clinical use.2 More than one
third of the patients exposed to nevirapine have HS reac-
tions that may lead to drug discontinuation.3 However,
tolerance induction has not yet been reported. We
describe 3 cases of cutaneous HS reactions induced by
nevirapine, with 2 successful tolerance inductions.

REPORT OF CASES

Patient hypersensitivity reactions and skin

testing

Three HIV-infected patients (2 women of 30 and 35 years and
one 44 year-old man) were treated with nevirapine 200 to 400 mg
daily. They were also treated for more than 6 months with other
antiretroviral agents and were not taking any other drugs, including
sulfonamides (Table I). The patients had no personal history of
atopic diseases and no history of HS reactions to any drug. Four to
30 days after starting nevirapine, a generalized cutaneous macu-
lopapular eruption or urticaria, together with high fever or conjunc-
tivitis and myalgia, developed. Nevirapine was withdrawn and anti-
histamines were started, which led to the disappearance of the cuta-
neous reaction within 4 days. Patient 2 also took 40 mg of pred-
nisolone for 3 days. No test challenge was attempted. Skin test
results (with one 200 mg tablet of nevirapine crushed and resus-
pended in 1 mL of normal saline solution) were negative.

Tolerance induction procedure

Tolerance induction was started 1 to 2 months after nevirapine
was stopped. Twelve doses were prepared from a crushed 200-mg
tablet of nevirapine (2.5, 10, 25, 100, 250, and 750 µg and 2.5, 5,
10, 25, 50, and 100 mg) and given orally at half-hour intervals under

strict surveillance. Patients 1 and 3 both had a mild, transient rash
with pruritus on the same day (late evening) that disappeared com-
pletely with one 180-mg tablet of fexofenadine. After a follow-up
period of 4 months, patients 1 and 2 are still taking nevirapine with-
out any adverse reaction. Patient 2 had a generalized maculopapu-
lar eruption with fever after ingesting the fifth dose. Prednisolone
and fexofenadine were prescribed and the graded challenge was
restarted the following day with 100 µg of nevirapine. We could not
increase the dose to more than 10 mg because of subsequent cuta-
neous reactions that resisted both prednisolone and antihistamine
treatment; graded challenge was stopped the fourth day.

COMMENTS

More drugs are available to treat HIV disease and it is
now recognized that these drugs are best used in combi-
nations of at least 3 antiretroviral agents. Nevirapine has
a different mechanism of action from that of nucleoside
analogs and protease inhibitors: it has a widespread tis-
sue penetration including the central nervous system.
Also, there is no cross-resistance and no overlapping side
effects. Thus nevirapine has become a crucial drug for
HIV treatment. The most common adverse reactions
after nevirapine treatment include cutaneous reactions
and to a lesser extent elevated liver enzyme concentra-
tions.2 Patients are at greatest risk for a rash during the
first 30 days of nevirapine exposure. Although the major-
ity of rashes are mild to moderate, 6% are severe enough
that the patients discontinue the drug permanently. Toxic
epidermal necrolysis and Stevens-Johnson syndrome
also occurred rarely,3 and a warning from the Food and
Drug Administration is enclosed in the approved product
insert. HS cutaneous reactions to other RTIs are half as
frequent.2 Nevirapine is primarily metabolized by
cytochrome P450 CYP3A in the liver.2 Whether this
pathway could be involved in HS reactions, as they are
for sulfonamides,1 is unknown. The rashes that our
patients had after tolerance induction, except for patient
2, were far mild and lasted for a shorter period of time
than the original adverse reactions, strongly suggesting
that simply continuing nevirapine with the addition of
antihistamines, if patients are seen immediately, cannot
be recommended. The culprit drug should rather be
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stopped and tolerance induction planed 1 to a few months
later. Because glucocorticoids also induce CYP3A,4 they
may have induced the metabolism of nevirapine in
patient 2, leading to enhanced production of nevirapine-
reactive metabolites and to recurrent eruptions and fail-
ure of tolerance induction. Whether the different clinical
presentation of patient 2 (urticaria), as opposed to a his-
tory of maculopapular eruption in the other 2 patients
might have influenced the outcome of the tolerance
induction is also unknown.

Thus tolerance induction to nevirapine can help some
HIV patients who are noncompliant or resistant to other
antiretroviral agents and hypersensitive to this drug tol-
erate and carry on nevirapine treatment. Moreover, an

oral suspension form of nevirapine is now available,
which will allow easier protocols.
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TABLE I. Patient characteristics

Hypersensitivity reaction

CD4+ Viral load Time

Patients Sex Age (y) CDC stage Treatment count* (copies/mL) delay (d) Symptoms

1 Female 30 B2 NVP200, AZT600, 3TC300 200 2400 10 MPE, F
2 Female 35 A1 NVP200, AZT600, ddC2.25 626 Undetectable 4 Ur, M, F
3 Male 44 A2 NVP400, ddI300, 3TC300 487 2500 30 MPE, C

Superscript numbers indicate daily doses. CDC,Centers for Disease Control and Prevention; NVP,nevirapine; AZT,zidovudine; 3TC, lamivudine; MPE,macu-
lopapular eruption; F, high fever; ddC,zalcitabine; Ur, urticaria; M, myalgia; ddI, didanosine; C, conjunctivitis.
*Per cubic millimeter at time of tolerance induction.


