REVIEW

Adverse Cutaneous Reactions to Antimicrobials in Patients
with Human Immunodeficiency Virus Infection

Daniel D. Miller and Erin M. Warshaw

Adverse reactions to medication are significant contributors to morbidity and mortality in patients with human immunodeficiency

virus (HIV) infection. Cutaneous events not only constitute a significant portion of these reactions, they may also herald developing

systemic reactions such as hemato-, nephro-, and hepatotoxicity. The identification of cutaneous adverse reactions and drug culprits

and the proper management of reactions are of paramount importance for these patients. This review focuses specifically on adverse

cutaneous reactions to antimicrobials that are commonly used in the management of patients with HIV infection.

HE MYRIAD PROBLEMS resulting from the human
Timmunodeficiency virus (HIV) pandemic, now
approaching the 25-year mark, cannot be overstated. The
World Health Organization currently lists the number of
individuals infected worldwide at 39.4 million. In sub-
Saharan Africa, 7.5% of the adult population is HIV
positive, and percentages of HIV-infected persons in
specific countries reach as high as 40%. Areas such as
India and Eastern Europe have rapidly exploding HIV
epidemics. In the United States, approximately 40,000
individuals are newly infected each year.'

Patients with HIV infection or acquired immunodefi-
ciency syndrome (AIDS) frequently experience adverse
drug reactions. This is explained partly by the large
numbers of different medications often required for these
chronically ill patients. But HIV-infected individuals are
also at significantly increased risk for an adverse reaction
to any given medication. This phenomenon has long been
recognized but is still a topic of ongoing speculation and
research. Various theories have been proposed, including
immune system dysregulation, glutathione deficiency, slow
acetylator phenotype, the effect of chronic viral infection,
and the possible role of coexistent infections such as
infections with Epstein-Barr virus (EBV), Cytomegalovirus
(CMV), and human herpesvirus 6 (HHV-6).

Up to 80% of HIV-infected patients experience
adverse drug reactions at some point during therapy.*>
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For example, 40 to 60% of patients taking nevira-
pine experience a drug-related rash; the incidence of
Stevens-Johnson syndrome (S]S) caused by this drug has
been estimated to be 0.3 to 1.0%. AIDS patients receiving
trimethoprim-sulfamethoxazole (TMP-SMZ), currently
first-line prophylaxis against Pneumocystis carinii pneu-
monia and therefore a ubiquitous part of treatment
regimens, have a 50-fold increased risk of SJS and toxic
epidermal necrolysis (TEN) as compared to uninfected
recipients in the general population.* Many other
antimicrobials pose similarly increased relative risks in
AIDS patients.

The problem of cutaneous drug reactions in HIV-
infected patients has been recognized almost since the
beginning of this pandemic.” As such, numerous reviews
have been written on the subject, covering different subsets
of drugs,3 specific reactions (including SJS and TEN),* and
rare idiosyncratic responses to highly active antiretroviral
therapy (HAART).*” This review focuses on cutaneous
adverse reactions to antimicrobials to which HIV-infected
patients are typically exposed and emphasizes newer drugs
and recent case reports and studies.

Methods

Information from case reports and clinical trials was
obtained via searches of Medline and AIDSline for specific
drug names and the keywords “adverse effects,”
neous,” “skin,” “hypersensitivity,” “drug eruption,”
“rash,” “Stevens-Johnson syndrome,” and “toxic epider-
mal necrolysis.” Subsequent searches of printed journals
were also performed.

In certain cases when published studies did not report
statistical analyses, we performed these analyses with SAS

cuta-
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(Statistical Analysis System, SAS Institute Inc., Cary, NC)
and identified them as “calculated” in the text. Fisher exact
tests were used to examine differences in rates of cutaneous
reactions between HIV-positive patients and HIV-negative
patients. A significance level of .05 was used in all of the
analyses.

Cutaneous Drug Reactions

Adverse events are often graded by severity when described
in reports of clinical trials and in other articles. Table 1 lists
standard definitions of severity grading for adverse
reactions.®

Significant difficulty exists in systematically classifying
the spectrum of adverse cutaneous drug reactions, which
include drug-induced exanthema, urticaria, angioedema,
anaphylaxis, hypersensitivity vasculitis, erythroderma,
erythema multiforme, hypersensitivity syndrome, acute
generalized exanthematous pustulosis (AGEP), SJS, TEN,
and SJS-TEN overlap. Collectively, these reactions have at
times been referred to as drug eruptions, allergic drug
reactions, or drug hypersensitivities. Currently, it appears
that these broad terms may be inappropriate for grouping
a diverse set of disorders; the exact causes of many of these

Table 1. Common Terminology Criteria for Adverse Events

Grade Description

0 No adverse event (absent) or within normal limits

1 Mild adverse event (minor; no specific medical
intervention; asymptomatic laboratory findings only;
radiographic findings only; marginal clinical
relevance)

2 Moderate adverse event (minimal intervention; local
intervention; noninvasive intervention [packing,
cautery])

3 Severe and undesirable adverse event (significant
symptoms requiring hospitalization or invasive
intervention; transfusion; elective interventional
radiologic procedure; therapeutic endoscopy or
operation)

4 Life-threatening or disabling adverse event (complicated
by acute, life-threatening metabolic or cardiovascular
complications such as circulatory failure, hemorrhage,
sepsis; life-threatening physiologic consequences; need
for intensive care or emergent invasive procedure;
emergent interventional radiologic procedure,
therapeutic endoscopy, or operation)

5 Death related to adverse event

phenomena have yet to be conclusively identified. Brief
descriptions and some unifying characteristics of these
conditions are listed below and in Tables 2 and 3.
Approximately 75% of the events classically referred to
as ‘“‘drug rash” may be described as drug-induced
exanthema, typically morbilliform and maculopapular
rashes. These eruptions almost always appear within 2
weeks of the initiation of the offending drug and are
believed to be the result of type IV delayed hypersensitivity
with a cell-mediated immune response.’ For this reason,
these rashes often respond to corticosteroid therapy.'®
Urticaria, angioedema, and anaphylaxis are all type I
hypersensitivity reactions with cutaneous manifestations.
They are understood to be immunoglobulin E (IgE) and
mast-cell or kinin-pathway mediated, and they typically
occur very early (hours to days) after drug exposure. Prior
sensitization to the offending drug is common."'
Hypersensitivity vasculitis typically manifests as palp-
able purpura with or without a maculopapular rash. This
vasculitis is believed to be mediated by reactive drug

Table 2. Adverse Drug Reactions Observed in HIV-Infected
Patients

Reaction Drug Implicated References
Anaphylactoid Zidovudine 17
Abacavir 29
Indinavir 67
Flucytosine 121
Rifampin 3, 152
TMP-SMX 161
Ciprofloxacin 152, 172
Cloxacillin 169
HSS or DRESS Abacavir 22
Zalcitabine 39
Nevirapine 53
Efavirenz 31
Indinavir 65
TMP-SMX 160
Leukocytoclastic vasculitis Zidovudine 18
Indinavir 70
Acyclovir 94
Erythroderma Abacavir 30
Indinavir 68
Ofuji papuloerythroderma Didanosine 37
Porphyria Indinavir 69
Nelfinavir 82
Eosinophilic folliculitis Foscarnet 100

DRESS = drug rash with eosinophilia and systemic symptoms; HIV =
human immunodeficiency virus; HSS = hypersensitivity syndrome; TMP-
SMX = trimethoprim-sulfamethoxazole.
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Table 3. Antimicrobial Agents Implicated in Stevens-Johnson Adverse Cutaneous Reactions to Specific Drugs

Syndrome or Toxic Epidermal Necrolysis in HIV-Infected Patients

Reports or Nucleoside Analogue Reverse Transcriptase
Drug Class Suspected Drug Frequency  References Inhibitors
Antiretrovirals  Zidovudi 1 20 . . I
fhretrovirals - fidovudine case Nucleoside analogue reverse transcriptase inhibitors
Abacavir 1 case 31 . L. .
. . (NRTIs) were the first medications introduced for
Didanosine 1 case 35 . . . .
Nevirapine 03% of > 2.800 49 treatment of HIV infection and are still mainstay drugs
patients in HAART. Current recommendations include the use of
Efavirenz 0.14%* 58 two NRTIs in combination with a non-nucleoside reverse
Indinavir 1 case 66 transcriptase inhibitor or a protease inhibitor. The
Amprenavir Sporadic reports 5 NRTI group includes zidovudine, zalcitabine, abacavir,
Fosamprenavir 1 case 80 didanosine, lamivudine, stavudine, tenofovir, and emtri-
Other antivirals Acyclovir 1 case 95 citabine, a newly introduced drug that has been available
Antifungals Fluconazole Several cases 116 since 2003.
Anti-TB drugs Rifampin Numerous cases 3, 151
Pyrazinamide 1 case 153 ) )
Thiacetazone Numerous cases 136, 141 Zidovudine
Antibioti TMP-SMX .1% of 5,102 162 . . .
ntibiotics S 0 H/IOV(J)r > t9 . 6 Zidovudine (AZT) was the first drug found to be active
atients . . .
P against HIV, but it had a long history before the HIV
Dapsone Several cases 167 . . 8
Vancomycin | case 169 pandemic. AZT was first synthesized in 1964 and was
Clindamycin Several cases 162 found to have antiviral activity in 1974. Within 3 years of
Sulfadoxine- 1.8% of 227 163 the identification of HIV as the virus causing AIDS, AZT
pyrimethamine HIV+ patients was approved for therapy.'* The drug is metabolized in
Flucloxacillin 1 case 163 vivo to a triphosphate form that binds preferentially to
Sulfadiazine 1 case 165 HIV-1 reverse transcriptase and prevents virus chain
Sulfadiazine- 3 cases 166 elongation during replication. AZT has several recognized
pyrimethamine side effects, including nausea, headache, macrocytic
Dldoxaalhr} I case 170 anemia, and granulocytopenia.'*'> Cutaneous adverse
lér,ythrf;)myc}n ;Casel 1717?72 events are relatively uncommon. Fischl and colleagues
"pro’ioxactnl everat cases ’ estimated the incidence of severe rash secondary to AZT
Nitrofurantoin 1 case 168

Adapted from Zangerle R. Cutaneous drug reactions in HIV-infected
patients. Dermatol Ther 1999;12:115-30

HIV+ = positive for human immunodeficiency virus; TB = tuberculosis;
TMP-SMX = trimethoprim-sulfamethoxazole.

*Total number of patients was not reported.

metabolites, which act as haptens to stimulate an immune
1’e5;p0nse.12’13 SJS and TEN are severe mucocutaneous
disorders that may manifest with diffuse blistering,
epidermal detachment, and significant systemic symptoms.
By convention, SJS involves epidermal detachment of less
than 10% of the total body surface area (BSA) whereas
TEN involves more than 30% of total BSA, and cases that
affect between 10 and 30% of the total BSA are classified as
SJS-TEN overlap. Mortality for TEN is high. Both
disorders are believed to be immunologic in nature, as
evidenced by frequent recurrence on rechallenge, but the
exact mechanism is unknown.'!

use to be 1%.'® Wassef and Keiser reported on a patient
with anaphylaxis that presented 1 hour after his second
dose of AZT with confusion, high fever, diffuse erythema,
and swelling that was worse on the lips, hands, and feet.!”
Eight other cases of hypersensitivity to this drug have been
documented, including three cases of leukocytoclastic
vasculitis'®'® and one case each of urticaria and lichenoid
dermatitis. The only case of TEN due to AZT was
described in 1996; this patient died after a prolonged
course that included gingival bleeding, epidermal detach-
ment of more than 75% of total BSA, and Staphylococcus
aureus sepsis.”’

Abacavir

Abacavir is a guanosine analogue that acts on HIV-1 reverse
transcriptase to terminate chain elongation during viral
deoxyribonucleic acid (DNA) synthesis.”' Abacavir has the
clearest connection to adverse cutaneous events of any drug
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in this class. Both a typical drug rash and a distinct
hypersensitivity syndrome (involving rash and fever, with or
without gastrointestinal and respiratory symptoms) are well
described in regard to abacavir.”? Initial clinical trials
demonstrated rash in 10% of recipients and hypersensitivity
reactions in 2 to 3%. Rates of hypersensitivity syndrome
(HSS) have been repeatedly confirmed as 3 to 4% in small
trials.”> > However, a 2001 retrospective study of pooled
data from over 200,000 patients found 1,803 cases (0.9%) of
hypersensitivity reactions to abacavir. Interestingly, rash was
not uniformly part of these reactions and occurred in only
66% of these patients. Nineteen deaths were considered
likely to be secondary to hypersensitivity; six of these
occurred after rechallenge.”” Rechallenge with abacavir is
strictly contraindicated, as all patients experiencing an initial
event appear to have a more severe subsequent reaction,
which may include death.”® In a retrospective study of 191
patients, the risk of HSS was found to be increased in
patients who either had a history of allergic reaction to
nevirapine (odds ratio [OR], 8.1; 95% confidence interval
[CI], 1.6-40.5 p = .02) or were naive to antiretroviral
therapy (OR, 5.8; 95% CI, 1.2-28.5; p = .04).”” In another
study, with 5,332 patients, black ethnicity was found to be
protective against HSS (OR, 0.59; 95% CI, 0.38-0.91).%° The
use of steroids has not been shown to prevent HSS on
rechallenge.*® Sporadic reports of other reactions to abacavir
described three deaths from anaphylaxis,® diffuse erythro-
derma and mucositis,”® and one case of SJS.*!

Emtricitabine

Emtricitabine is an oxathiolane-cytosine derivative with
activity against both HIV and hepatitis B virus.”” It is the
newest drug in the NRTI class, and case reports of severe
cutaneous events have not yet appeared in the literature.
Clinical trials mention “rash events” (including maculo-
papular rash, pruritus, pustular rash, and urticaria) in 30%
of patients” and purpura of grade 3 severity in 1% of
patients.”*

Didanosine

A case of SJS associated with didanosine has been
reported.”> Didanosine has also been implicated in
leukocytoclastic vasculitis®® and Ofuji papuloerythro-
derma.” Large-scale clinical trials have reported morbilli-
form and maculopapular rashes in approximately 3% of
didanosine recipients. Another phase I/II trial reported
severe rash and stomatitis in 9 (14.8%) of 61 patients.*®

Zalcitabine, Tenofovir, Stavudine, and Lamivudine

Two HSS cases similar to those associated with abacavir
have been reported in regard to zalcitabine.” Initial
clinical trials documented mucocutaneous eruptions in
70% of patients (14 of 20) who received high dosages of
this drug (0.03-0.25 mg/kg every 4-8 hours).”” Current
therapeutic dosage recommendations are lower (0.75 mg
orally every 8 hours),"” but severe rash and stomatitis are
still documented side effects (2% and 4% incidence,
respectively).'®

A case of lichenoid eruption with eosinophilia was
reported recently in regard to tenofovir. The patient had
coexistent HIV and hepatitis B virus infections and a
history of rash reaction to cotrimoxazole. Soon after
starting tenofovir, he developed a pruritic erythematous
lichenoid rash on the arms and scalp; this resolved after
discontinuation of the drug and after therapy with an
antihistamine and a topical steroid.*' Phase III studies
found rashes in 7% of patients taking tenofovir. Drug
rashes from stavudine appear to be common and were
reported in 99 (35%) of 285 patients in a 2004 study,” but
severe adverse cutaneous events have not been reported for
this drug or for lamivudine despite their widespread use.’
One case of allergic contact dermatitis induced by
lamivudine has been reported; this patient developed a
pruritic eruption on the palm and forearm 2 to 3 days after
holding a lamivudine capsule in her hand for more than 30
minutes during a conversation. Histopathologic analysis
indicated an intraepidermal vesicular dermatitis, and
subsequent patch testing yielded a positive reaction to a
crushed lamivudine tablet.*?

Non-nucleoside Analogue Reverse Transcriptase
Inhibitors

Non-nucleoside analogue reverse transcriptase inhibitors
(NNRTIs) were introduced in 1996 for the treatment of
HIV infection and continue to be part of first-line
therapy.* Unfortunately, the three drugs in this class—
delaviridine, efavirenz, and nevirapine—all have signifi-
cant side effect profiles. NNRTIs have more documented
cutaneous side effects than any of the other antiretroviral
drugs,** and many of these effects are significant, often
requiring the discontinuation of the offending drug.

Nevirapine

Nevirapine inhibits HIV reverse transcriptase by binding
to a hydrophobic pocket in the enzyme-DNA complex;
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this mechanism is common to all three drugs in this
class.*” Nevirapine, an otherwise well-tolerated drug, has a
wide spectrum of significant cutaneous effects.
Hypersensitivity reactions are estimated to be two times
more common with nevirapine than with any other
antiretroviral medication.*® Generalized rash in the first
6 weeks of nevirapine therapy has been observed in 16 to
22% of patients,*> and severe (grade 3 or 4) cutaneous
adverse drug reactions are seen in approximately 8% of
these patients.*’” In its first 3 years on the market (1995 to
1998), 19 cases of SJS secondary to nevirapine use were
reported to the Food and Drug Administration (FDA),*
and many more case reports have followed in subsequent
years. Overall SJS and TEN incidence due to nevirapine is
estimated to be 0.3%*’; some authors suggest the rate may
actually be as high as 1% of HIV-infected patients taking
the drug. Four cases of nevirapine-associated drug rash
with eosinophilia and systemic symptoms (DRESS) have
also been described.”®>> DRESS is considered a severe
form of HSS and may include diffuse maculopapular rash,
fever, multivisceral involvement, eosinophilia, and
abnormalities on liver function tests.”® A similar case
characterized as fulminant hepatic failure with diffuse
maculopapular rash and fever has also been reported; this
patient had coexistent HIV and hepatitis C infection and
presented to the hospital with fever, right upper-quadrant
pain, and a diffuse spreading maculopapular rash 1 month
after commencing nevirapine. The authors attributed this
reaction to nevirapine because the patient had serum
eosinophilia of 18% on admission and because all
symptoms dramatically improved after the discontinua-
tion of nevirapine and the initiation of steroid therapy.”

Delavirdine

Delavirdine frequently causes mild morbilliform eruptions
but does not appear to cause the severe reactions seen
with nevirapine use. Transient mild rash in 44% of
recipients was observed in phase I/II clinical trials. This
reaction was uniformly an erythematous maculopapular
rash of mild to moderate severity, and 90% of affected
patients were able to continue therapy despite skin
symptoms.”> A retrospective study published in 2000
compared the incidence of rash in 33 patients taking either
nevirapine or delavirdine; the frequencies of rash reaction
were not significantly different (40% for delavirdine vs
36% for nevirapine). In this study, approximately 20% of
observed nevirapine rashes were classified as severe
whereas all delavirdine-related rashes were considered
mild to moderate.”®

Efavirenz

Efavirenz has been implicated in both SJS°”%8 and HSS; it
carries an estimated SJS rate of 0.14%.°® However, general
adverse cutaneous side effects appear to be less common
with efavirenz than with nevirapine or delavirdine.
Cutaneous lesions of grade 2 or higher severity appeared
in only 3.2% of 250 study patients who were receiving
efavirenz,®® and a pediatric study found mild diffuse
cutaneous eruptions in 5 (15%) of 33 children who were
taking the drug.®'

Protease Inhibitors

Protease inhibitors (PIs) prevent the maturation of HIV
virions by inhibiting the cleavage of gag and gag-pol viral
protein precursors.®” Pls are part of both first- and second-
line current therapy recommendations for HAART."
Perhaps the most well-known of PI side effects is the
lipodystrophy syndrome, which causes fat-pad wasting and
cushingoid-type fat redistribution and is a significant
cosmetic problem for patients who take these drugs.’
Cutaneous side effects are well described for many PlIs. The
rate of rash in patients who take a PI has been recently
estimated as 5%, based on data from a randomized multi-
center trial of 1,251 patients taking either ritonavir or
indinavir.*> The PI class includes amprenavir, indinavir,
lopinavir, nelfinavir, ritonavir, saquinavir, tipranavir, and
two new drugs introduced in 2003 (atazanavir and fosam-
prenavir).

Indinavir

Indinavir has been implicated in a wide range of early
cutaneous adverse events. Its rate of rash was estimated to
be 4.5 to 5.0% in two studies,”>** and a hypersensitivity
reaction similar to that observed with abacavir use has
been documented in up to 4.5% of patients.”> There are
sporadic case reports of various cutaneous effects of the
drug, including SJS,°° anaphylactoid reaction,”” erythro-
derma,®® acute porphyria,® leukocytoclastic vasculitis,”
and generalized urticarial rash.”' The patient with
porphyria was a 42-year-old man with a vague prior
history of the disease who was taking indinavir as part of
postexposure prophylaxis for HIV-1 infection. Two days
after beginning therapy, he developed a generalized
pruritic rash with vesicles on the hands and feet, and his
liver function test results and fecal porphyrins were
consistent with porphyria cutanea tarda. The rash and
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pruritus improved progressively during the 2 weeks
following the discontinuation of indinavir.*’

Ritonavir

Initial trials found cutaneous adverse events in up to 20%
of patients who were taking ritonavir,”> but clinical
experience with approximately 800 patients has shown
this rate to be between 5% and 12%.°>°° In a small study,
Gathe and colleagues found that 8% of 649 patients who
were taking a ritonavir-fosamprenavir combination had to
discontinue the drugs because of suspected hypersensitiv-
ity reactions.”” An interesting case report noted two cases
of very early generalized maculopapular eruptions (both
on the second day of therapy) caused by ritonavir.”* The
time course was most consistent with a type I hypersensi-
tivity reaction, but no urticaria was observed, and the
patients had no previous exposure to this drug.

Amprenavir

In clinical trials of amprenavir, approximately 3% of
patients (11 of 358) experienced grade 3 or 4 rashes that
necessitated the discontinuation of the drug.””
Investigators in another clinical trial observed rash in 3
(6%) of 53 treated patients.”® Sporadic cases of SJS have
been reported for amprenavir as well.”

Atazanavir and Fosamprenavir

Information on cutaneous reactions to the newest protease
inhibitors, atazanavir and fosamprenavir, is currently
limited to clinical trial reports. Sax and Kumar reported
increased rates of early rash from both of these drugs
relative to the other PIs (8% for fosamprenavir and 9% for
atazanavir).”” Pooled data from clinical trials involving
approximately 2,700 patients treated with atazanavir
indicated rash of any severity in 12 to 22% of patients.”®
As previously mentioned, 8% of 649 patients who were
taking a ritonavir-fosamprenavir combination in a clinical
trial had to discontinue the drugs because of suspected
hypersensitivity reactions.”” Severe rash reactions (grades 3
and 4) have been observed from the use of fosamprenavir
alone (7% of 112 patients)””; manufacturer data also
reported one case of SJS among 700 patients in phase III
clinical trials.®

Other Protease Inhibitors

Reports of cutaneous reactions to other PIs are relatively
rare. A study of nelfinavir use in 42 HIV-positive children

found generalized maculopapular rash in 10 patients
(23.8%). This rash was generally mild and was managed
with prednisone and antihistamines while treatment was
continued; no patients required the discontinuation of
therapy.®" A recent report also implicated nelfinavir as the
precipitating factor in a case of porphyria cutanea tarda; the
patient developed small white plaques, vesicles, and bullae
on sun-exposed areas 3 days after commencing HAART.
Urinary uroporphyrin levels were increased (2,083 g per
day). Skin lesions dramatically improved in the days
following the discontinuation of nelfinavir.®* Two cases of
fixed drug eruption have been attributed to saquinavir.*

Fusion Inhibitors: Enfuvirtide

Enfuvirtide is one of the newest medications available for
treatment of HIV infection. It was introduced in 2003 and
is currently the only FDA-approved member of the fusion
inhibitor class, a group of drugs that prevent entry of the
virus into CD4 cells by inhibiting the gp41 transmembrane
glycoprotein and preventing structural changes required
for membrane fusion.®* Enfuvirtide is not currently part of
first-line therapy recommendations for HAART but has
shown significant progress in combating HIV infections in
clinical trials. The drug is a synthetic peptide and as such
must be administered parenterally.®> The vast majority of
adverse cutaneous events associated with it relate to its
subcutaneous administration route. Initial clinical trials
demonstrated injection site reactions in up to 98% of
enfuvirtide recipients. Ball and Kinchelow characterized
these reactions as localized hypersensitivities with various
histologic similarities to granuloma annulare and
erythema nodosum.** Frequent injection site reactions
were further documented in 14 children in 2004.% Severe
generalized rash secondary to enfuvirtide administration
has been documented in a case report,86 and five cases (less
than 1% of patients) of systemic hypersensitivity reaction,
including rash, were noted in clinical trials.’”

Other Antiviral Agents

Opportunistic viral infections such as herpes simplex,
zoster, and CMV retinitis are common in AIDS patients.
As such, other antiviral drugs are used extensively among
this patient population. First-line and alternative medica-
tions in this group include acyclovir, valacyclovir,
famciclovir, ganciclovir, valganciclovir, foscarnet, cidofo-
vir, and fomivirsen. As a class, these drugs are extremely
safe and well tolerated; the incidence of adverse effects of
any kind is low.
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Acyclovir

Acyclovir was one of the first antiviral drugs developed; it
continues to be the first-line treatment for herpes simplex in
immunocompromised patients.'” Initial clinical trials sug-
gested that a hypersensitivity-type reaction could occur in up
to 1% of patients,*® but long-term clinical experience with this
drug has shown it to be remarkably low in complications.* In
the 1980s, cases of generalized maculopapular “drug rash”
were uncommon enough to merit case reports,”® and allergic
contact dermatitis from topical application has rarely been
1'eported.91’92 Mild rash occurred in 2 (4%) of 52 patients in a
study of non-HIV-infected immunocompromised patients
who were receiving intravenous (IV) acyclovir for zoster,”
and a case of leukocytoclastic vasculitis with IV administra-
tion has also been observed.”* One case of SJS secondary to
acyclovir use in an AIDS patient was described in 1995; the
authors reported this as the first case of SJS or TEN in any
patient taking the drug.”

Foscarnet

Foscarnet is approved for the treatment of CMV retinitis
and is associated with several adverse cutaneous effects.
This drug is perhaps best known to cause genital
ulcerations, thought to occur as a direct toxic effect of
high concentrations of drug in urine causing erosive
changes to genital mucosal surfaces.”*®” This phenomenon
is well described in the literature, but other cutaneous
reactions are rare. Two separate cases of generalized rash
secondary to foscarnet use in AIDS patients were reported
in 1990.°%%° Since then, this drug has also been implicated
in TEN in a bone marrow transplant recipient.””

Roos and Albrecht described eosinophilic folliculitis in
an AIDS patient.'” An end-stage AIDS patient who started
foscarnet for mucocutaneous Kaposi sarcoma developed a
pruritic urticarial maculopapular rash on the trunk, arms,
and legs on the second day of treatment with the drug; this
rash initially cleared several hours after drug administra-
tion but re-appeared during the patient’s next infusion and
persisted despite discontinuation of foscarnet. The result
of a histopathologic study was consistent with eosinophilic
folliculitis. The patient required 2 months of ultraviolet B
therapy before this condition cleared.'®

Interferon-o. and Ribavirin

Coexistent hepatitis, with either hepatitis B virus or hepatitis
C virus, is a common phenomenon in HIV-infected
individuals. Interferon-o and ribavirin in combination are

first-line treatment for hepatitis C virus (HCV) infection; up
to 20% of patients experience adverse cutaneous events
secondary to interferon-o. treatment.'”" The spectrum of
these adverse events is wide. Case reports have described
eczematous eruptions, including severe generalized numm-
ular eczema,'” lichen planus and lichenoid-type erup-
’ multiple fixed drug eruption,'™ and cutaneous
sarcoidosis,'*> in HCV-infected patients who were receiving
combinations of interferon-o and ribavirin. Manjon-Haces
and colleagues reported that of 210 HCV-infected patients
who were receiving interferon-o-2b plus ribavirin, 27 patients
experienced cutaneous side effects. The most common of
these events were eczema (n = 16, 7.6% of study patients) and
prurigo (n = 4, 1.9% of study patients). Lichenoid eruption,
seborrheic dermatitis, and maculopapular exanthema were
also reported.'®

. 10:
tions,

Reports of adverse cutaneous reactions to interferon or
ribavirin in HIV-infected patients are infrequent. Bessis
and colleagues reported the first observation of cutaneous
necrosis at sites of pegylated interferon-o injection in a 50-
year-old HIV-infected male after 9 months of weekly
subcutaneous injections.'” A multicenter clinical trial of
ribavirin for treatment of HIV infection itself enrolled 215
HIV-positive individuals; 145 patients received ribavirin,
and 70 patients received placebo. No significant adverse
cutaneous events were reported in either the treatment or
control groups.'”®

Additional Antiviral Agents

Reports of serious adverse cutaneous events with other
antiviral drugs are rare. A patient who was taking ganciclovir
experienced a generalized rash and splinter hemorrhages,'*
and 2 (4.9%) of 41 AIDS patients who took this drug in a
clinical trial experienced generalized rash.''® The overall rate
of rash secondary to ganciclovir was estimated at 6% among
314 immunocompromised patients (167 of whom were HIV
positive).'"" Valacyclovir has been identified as the culprit in
a case of rapid-onset contact dermatitis; the patient
developed contact sensitization from topical acyclovir and
subsequently had a pruritic exanthem on the face, trunk, and
extremities after a single oral dose of valacyclovir. Patch-test
results were positive for 1% concentrations of both acyclovir
and valacyclovir.''? Clinical trials of valganciclovir estimated
the incidence of dermatitis at 13 to 20% in HIV-infected
patients,'"” and 25% of AIDS patients using topical cidofovir
gel experienced application site reactions that included
burning, pain, and pruritus."'* A literature search revealed
no reports of adverse cutaneous events from famciclovir and
fomivirsen.
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Antifungal Agents

Fungal infections are also common in AIDS patients; these
infections include cryptococcal meningitis, fungal pneu-
monia (such as coccidioidomycosis and Histoplasma
pneumonia), and skin and mucosal Candida infections.

Antifungal drugs as a class have very few adverse
cutaneous effects although Roujeau and colleagues observed
5 cases of SJS or TEN attributable to fluconazole (n = 3),
ketoconazole (n = 1), and miconazole (# = 1) in a group of
245 patients identified to have either SJS or TEN (HIV status
of the patients was not reported).!'> The authors calculated
the crude relative risk of SJS and TEN from imidazole use to
be 24 (95% CI, 5.5-104). There are two other case reports of
patients (including one HIV patient) with SJS secondary to
fluconazole use’” and one report of TEN in an AIDS
patient.''® Rare reports of angioedema exist, and one study
found rash in approximately 4% of 232 patients with severe
fungal infections who were taking fluconazole (65% of the
study patients had AIDS).''® However, a recent large study
of over 34,000 patients who were taking the drug found no
incidence of any significant cutaneous events. Itraconazole
use was studied in more than 16,000 patients and was also
found to entail no increased risk of significant skin side
effects."’” However, DeBeule and colleagues observed
pruritus and rash in 1.6% of patients who were on long-
term itraconazole,"'® and there is a report of mild diffuse
maculopapular rash in an AIDS patient who was on long-
term therapy with this drug.'"® Itraconazole was the culprit
in a case report of AGEP as well; the patient had a history of
hepatitis B, but HIV status was not reported.'** One case
report also identified flucytosine as the cause of anaphylaxis
with significant cutaneous symptoms in an AIDS patient.'*!

To our knowledge, voriconazole, caspofungin, and
amphotericin B, despite their significant systemic side
effect profiles, have not been associated with any
significant cutaneous side effects.

Antiparasitic Agents

Antiparasitic drugs include medications for treating both
helminthic and protozoal infections and may be required in
treating AIDS patients for illnesses such as malaria, giardiasis,
and amebiasis. Many drugs in this class have been associated
with significant side effect profiles in the general population.
Reports have identified cases of SJS secondary to the use of
albendazole,'* atovaquone-proguanil,'* mebendazole,'**
meﬂoquine,125 and thiabendazole.'?® Mefloquine, metroni-
dazole,'” and thiabendazole'*® have been identified as
causative agents in cases of TEN. Cases of anaphylaxis with

cutaneous symptoms have been reported for patients who
are taking either metronidazole'* or flubendazole."*® Thirty-
five cases of either SJS or TEN were also observed in a
Filipino population that was receiving a metronidazole-
mebendazole combination as part of a systematic helminth
eradication campaign.’”' A Chinese retrospective study of
25,693 patients who were receiving praziquantel for
schistosomiasis identified “serious skin rash” in 18 patients
(0.07%); one of these patients presented with an exfoliative
dermatitis.">* A case of generalized vesicular rash involving
the oral mucosa was observed in a Sudanese patient who was
receiving tinidazole for giardiasis.'”

Indications of HIV status in reports of cases of adverse
cutaneous events are rare. Fischer and colleagues reported
that of 856 Ugandan patients, 43 (5%) of whom were
infected with HIV, treatment of onchocerciasis with
ivermectin yielded skin rashes in 38% (n = 16) of the
HIV-infected patients but in only 9% (n = 73) of the
seronegative patients. It was noted, however, that “the rash
seen more often in HIV-positive persons can be treated
symptomatically and it disappears after a few days. It is not
a reason to exclude HIV-positive persons from ivermectin
treatment.”'>*

Antituberculosis Agents

Combined tuberculosis (TB) and HIV infection is a
significant world health problem; co-infection exists in
approximately one third of HIV-infected patients world-
% Most of the drugs in the antituberculosis arma-
mentarium have significant toxicities, and the incidence of
adverse cutaneous effects is high, especially in HIV-infected
patients. Identifying the one drug responsible for an adverse
event in a TB patient is difficult. Three- and four-drug
combination therapies are the norm, and the various
medications that are in common use (eg, isoniazid, rifampin,
pyrazinamide, and ethambutol) all have significant docu-
mented adverse effects, cutaneous and otherwise. For this
reason, many reports have simply documented the incidence
of adverse effects from anti-TB therapy in general.

In a study of 237 Zambian children with pulmonary
TB, the incidence of adverse skin reactions from anti-TB
therapy was 21% (19 of 88 patients) for HIV-infected
patients, as compared to 2% (3 of 149) for seronegative
individuals (OR, 11.65; 95% CI, 3.07-34.88). Twelve
patients developed SJS during the investigation; all of
these children were HIV positive.'*® A study of adults in
San Francisco observed adverse reactions to TB therapy in
18% of 132 HIV-positive patients; the authors noted a
reaction rate of 3.7% for HIV-negative patients in a

wide.
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previous study at the same clinic.'"”” Chaisson and
colleagues monitored rates of adverse reactions in 35
HIV-positive patients and 35 HIV-negative individuals
who were on anti-TB therapy; they observed a significant
risk (p < .02) for adverse reactions of any kind in the HIV-
positive patients.'*® We calculated no significant difference
for risk of rash (6 of 35 HIV-infected patients vs 1 of 35
non-HIV-infected patients, p = .106), but this is likely due
to the small sample size. Cutaneous adverse drug reactions
were observed by Luo and colleagues in 11% (7) of 65
HIV-infected patients who were on multiple anti-TB
medications; these included 2 patients who developed
§JS.1%° Numerous other cases in which HIV-infected
patients developed SJS are described in the literature.'*>'*!
Kuaban and colleagues noted a significantly higher rate of
skin reactions (p < .001) among HIV-infected patients in a
study of 235 TB patients treated with thiacetazone-free
drug regimens.'*> We calculated a relative risk of 29 for
HIV seropositivity and risk of adverse skin reaction for this
study (calculated 95% CI, 5.1-100.7; p < .0001). A case of
TEN in an AIDS patient who was on four-drug TB therapy
and TMP-SMX was also recently reported; the patient
developed flaccid bullae and erosions on more than 90% of
his body after 2 months of treatment with isoniazid,
rifabutin, pyrazinamide, ethambutol, and cotrimoxazole.
Systemic steroid therapy did not halt disease progression,
but within 2 weeks of plasma exchange, the patient’s
condition had improved dramatically.'*

Isoniazid

Besides the well-known toxic effects on hepatocytes and
neuropathy, the cutaneous side effects of isoniazid (INH)
are also a recognized phenomenon. Before the onset of the
AIDS epidemic, numerous cases of SJS were
reported.'**1* During the AIDS era, reports of cutaneous
reactions to INH have increased significantly. Gordin and
colleagues recently observed severe (grade 4 or 5) rashes
secondary to INH use in 0.6% of 792 HIV-infected
patients."*® Yee and colleagues calculated a hazard ratio of
2.4 (95% ClI, 0.3-19.5) for HIV seropositivity and the risk
of rash or fever from INH."*

Rifampin

Rifampin in particular has raised concern among medical
providers because of its increased rate of adverse reactions
in HIV-infected patients.”>'*® In the general population,
the rate of urticaria and maculopapular rash secondary to
rifampin use has been estimated at 5%,'*? and a case of SJS

was reported prior to the AIDS era.'”® Adverse events,
often serious, are much more frequent in HIV-infected
individuals; Yee and colleagues estimated the hazard ratio
of rifampin for HIV-infected patients to be 8.0 (95% CI,
1.5-43.0).'*7 SJS in AIDS patients is well documented. At
least one case of TEN has been observed,'>! and there are
also reports of anaphylactoid immediate hypersensitivity
reactions in this population as well.>'>*

Pyrazinamide and Ethambutol

Pyrazinamide caused a rash severe enough to necessitate
the discontinuation of therapy in 9 (2%) of 405
patientsl47; it has induced a documented case of SJS as
well.">® Gordin and colleagues observed severe (grade 4 or
5) rashes in 1.4% of 791 HIV-infected patients who were
taking pyrazinamide and rifampin,'*® and severe skin
reactions specific to pyrazinamide were observed by
Kuaban and colleagues in four HIV-infected patients.'**
Ethambutol has been implicated in one case of TEN in a
patient of unknown HIV status; this patient had been
treated with INH, rifampin, and ethambutol and devel-
oped biopsy-proven TEN during the fourth week of
therapy. Rechallenge with ethambutol triggered fever,
erythema, and bullae formation within 2 hours.*>*

Thiacetazone

In addition to the anti-TB drugs listed above, thiacetazone, a
nonfirst-line TB treatment, merits discussion. Thiacetazone
was a ubiquitous anti-TB drug in Africa and was popular
owing to its effectiveness and low price; but serious adverse
effects, including SJS and other cutaneous manifestations,
became increasingly common with anti-TB regimens con-
taining thiacetazone in the late 1980s and early 1990s. The
rise of HIV in sub-Saharan Africa likely played a significant
role. Chintu and colleagues observed 12 cases of SJS in HIV-
positive children who were taking the drug,'”® and Dukes
and colleagues noted that 4 of 5 patients who developed SJS
secondary to thiacetazone use were HIV positive.'*' These
results and numerous other case reports and studies'>"'>
raised concerns about the safety of the drug for HIV-infected
patients; in 1992, the World Health Organization issued an
advisory against the use of thiacetazone in anti-TB regimens
for HIV-positive children.'*®

Antibiotics

Antibiotics, especially sulfonamide derivatives, carry some
of the highest rates of adverse events of any drugs. These
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Table 4. Adverse Cutaneous Reactions Attributed to Antibiotics in HIV-Positive Patients

Number of HIV+

Total Number of Rate of Reactions

Antibiotic Number of Reactions Patients Exposed Antibiotic Courses per 1,000 Courses
Sulfadiazine or sulfasalazine 4 19 20 200
TMP-SMX 37 172 248 149
TMP, alone or with dapsone 17 88 109 156
Dapsone 25 236 809 31
Aminopenicillins 28 199 300 93
Penicillins 9 161 238 38
Cephalosporins 8 186 294 27
Quinolones 2 64 97 21
Clindamycin or primaquine 3 77 164 18
Tetracyclines 3 139 255 12
Pentamidine 2 102 191 10
Erythromycin 3 278 487 6

Adapted from Coopman SA, Stern RS.'>’

HIV+ = positive for human immunodeficiency virus; SMX = sulfamethoxazole; TMP = trimethoprim.

rates are amplified in the setting of HIV infection. Table 4
lists the rates of skin reactions to antibacterials commonly
used in HIV-infected patients, as observed in a retro-
spective study of 684 HIV-positive individuals.'>’
Sulfonamide derivatives and dapsone, an agent with high
structural similarity to sulfa drugs, are among the most
common causes of skin reactions in these patients.
TMP-SMZ has been the most effective therapy and
prophylaxis for Pneumocystis carinii pneumonia (PCP)
and is also used to treat and prevent toxoplasmic
encephalitis. Its high rate of adverse reactions in HIV-
infected patients has long been recognized, and its effect on
these patients has been the subject of many studies. In
1993, Carr and colleagues wrote, “hypersensitivity to
cotrimoxazole during prophylaxis of PCP is the most
common allergic manifestation of HIV infection.” Carr
and colleagues observed morbilliform eruptions in 27% (n
= 39) of 143 patients and reported previous rates of
between 29 and 65% for TMP-SMX in the treatment of
PCP in HIV-infected patients.” This is much higher than
the corresponding rate in non-HIV-infected patients; a
previous large-scale study by Jick found a low rate of
adverse skin reactions among (non-HIV-infected) hospi-
talized patients who were on TMP-SMX (38 [3.3%] of
1,121 patients)."””® We compared these studies by Carr and
colleagues and Jick and calculated that HIV-positive status
confers a relative risk of 8.05 (95% CI, 5.3-12.1; p < .0001)
for the development of rash secondary to TMP-SMX use.
This risk appears to be unique to HIV infection; Kovacs
and colleagues found a significantly higher rate of rash
(p = .032) in HIV-infected patients (10 of 34) compared

to other immunosuppressed patients (0 of 15) who were
taking TMP-SMX for PCP."”® The drug’s role in severe
skin reactions is also well recognized; it has been
implicated in HSS,'® anaphylactoid reactions,'®" and SJS
and TEN. The risk of SJS and TEN for those with HIV
infection is approximately 0.1% (as studied in 5,102
patients).'®” This is approximately 50 times greater than
the risk the drug carries for the general population (26
cases per 1,000,000 patients vs 980 per 1,000,000 HIV-
infected patients).” The sulfonamide class in general is
associated with a high incidence of SJS; the relative risk for
SJS in sulfa-treated patients (as compared to treatment-
naive patients) has been estimated to be 172 (95% CI, 75—
396).""5 Fansidar (Roche Laboratories; Nutley, NJ) (a
combination of pyrimethamine and sulfadoxine) has been
implicated in both SJS and TEN in patients with HIV
disease. Schmidt-Westhausen and colleagues observed 4
cases of TEN among 227 HIV-infected patients (1.8%)
who were taking Fansidar'®; the incidence of TEN in
healthy individuals who are taking the drug for malaria
prophylaxis has been estimated at 1 case per 11,000 to
25,000 users.'®* Sulfadiazine alone!®® or in combination
with pyrimethamine'®® has caused SJS in AIDS patients;
pyrimethamine-sulfadiazine has also caused a reported
case of TEN.'®® Other antibacterials implicated in SJS or
TEN are listed in Table 3. Dapsone,167 nitrofurantoin,®®
vancomycin,'® flucloxacillin,'” dicloxacillin, erythromy-
cin,’”® and c:iproﬂoxacinm’172 have all caused documented
SJS or TEN cases in HIV-infected patients.
Anaphylactoid reactions to ciprofloxacin have also
been described in the literature. Four cases of immediate
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hypersensitivity reactions in AIDS patients have been
reported.'”>'”? The authors found only 22 previous case
reports of anaphylaxis from ciprofloxacin in the general
population, suggesting an increased rate of type I
hypersensitivity for HIV-infected patients taking cipro-
floxacin as well. There is also a report of an AIDS patient
with anaphylaxis secondary to cloxacillin use.'®

Discussion

Adverse cutaneous drug reactions in HIV-infected patients
are a significant problem; rates of such reactions for such
persons are approximately 100 times greater than rates for
noninfected individuals.'® HIV-infected patients have up
to 1,000 times the risk of the general population for SJS
and other severe eruptions.'”> Multidrug regimens com-
mon to most patients not only increase risk through sheer
volume but may also promote adverse effects via complex
interactions between different drugs. Bonfanti and collea-
gues observed that two patients with apparent hypersensi-
tivity reaction to ritonavir experienced a regression of
symptoms after the discontinuation of long-term prophy-
laxis with sulfa drugs; the investigators hypothesized that
this reaction may have been secondary to cytochrome P-
450—dependent drug interactions.®

The exact mechanism of increased drug reactions in
HIV-infected patients remains unclear. These patients have
significant alterations in both immunologic and metabolic
pathways, which may contribute to a higher risk for
adverse reactions. Several immunologic changes found in
the setting of HIV infection appear to put these patients at
risk. The direct effect of CD4-cell depletion clearly
correlates with increased risk. Battegay and colleagues
prospectively collected information on patients treated
with amoxicillin-clavulanate in one center and found that
HIV-infected patients with rashes secondary to receiving
this drug had significantly lower CD4 counts than those
without rash reactions (a mean of 75 cells/mm?® in 10
rash patients vs 330 cells/mm?’ in 9 patients without rash;
p < .05)."7* A prospective study of 50 HIV-infected
patients found a significant correlation between CD4
counts and the risk of adverse drug reactions. Patients
who had adverse drug reactions had mean CD4 levels of
103 cells/mm’ whereas those who did not develop adverse
events had a mean of 289 cells/mm’ (p < .002)."° In a
study investigating rash in 274 HIV-infected patients who
were taking pyrimethamine for toxoplasmosis, the relative
risk of rash increased by a factor of 1.13 (p = .05) for every
decrease of 200 total lymphocytes per cubic millimeter.'”®
However, these risks may reach their limits in cases of

severe immunosuppression. Among 143 AIDS patients
who were taking cotrimoxazole for PCP, patients with
CD4 counts of less than 25 cells/mm’ had a significantly
lower risk (p < .03) of developing a drug hypersensitivity
reaction.”

The risk of severe events may be tied to CD4 levels as
well; 5 of 7 HIV-infected patients who were identified as
having SJS or TEN had CD4 counts of less than 100,'7? and
the mean number of CD4 lymphocytes was 77 (+83) in 12
HIV-infected patients with TEN identified in a retro-
spective analysis.'®® This phenomenon may exist for toxic
as well as immunologic adverse effects; a study of
zalcitabine and AZT therapies in 1,001 patients concluded
that the incidence of severe toxic effects such as peripheral
neuropathy and anemia was inversely correlated with
pretreatment CD4 counts.'®

Increased serum IgE levels may also play a role in
cutaneous drug reactions in HIV-infected patients.
Although the majority of drug reactions in HIV-infected
patients are not immediate type I reactions,'*® IgE and
IgE-like substances may play a role in delayed-type
hypersensitivities as well.'”” Several studies have shown a
correlation between disease progression and increased
serum IgE levels in HIV-infected patients in general.'’®'”’

Coexistent viral infections common in HIV-infected
patients also appear to be a significant risk factor for the
development of adverse cutaneous events. In a study of 283
drug eruptions in 974 HIV-1-positive patients, serologic
or culture evidence of acute or reactivated EBV or CMV
infection was statistically significantly associated with the
risk of drug reactions (p < .001)."”” Numerous studies
have implicated reactivation of HHV-6 as a risk factor for
the development of drug-induced HSS.'**'®* Descamps
and colleagues investigated 7 patients (including one with
HIV infection) with DRESS secondary to carbamazepine
(n =5), ibuprofen (n = 1), or sulfasalazine (n = 1) use; all
patients were seropositive for anti-HHV-6 IgG, and 4 of 7
patients had IgM antibodies as well, suggesting reactiva-
tion.'®

These observations appear to be consistent with the
“danger hypothesis,” a recently proposed theory of
immunologic response. The traditional view of the
immune system holds that responses are based on the
body’s ability to differentiate between self- and nonself
antigens. The danger hypothesis suggests that the immune
system’s default pathway is tolerance and that antigens
elicit an immune response only when some sort of danger
signal cofactor is present. Thus, states of increased
circulating cytokines, in such situations as trauma or
chronic infection, provide an environment in which
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substances such as drug metabolites are more likely to
trigger an immune response.”®'®?

Numerous studies have demonstrated that the body’s
ability to eliminate reactive drug metabolites is impaired in
the setting of HIV infection; this may further increase the
risk of adverse drug reaction. Drugs such as sulfonamides
may be either acetylated to a nontoxic metabolite or
oxidized via the cytochrome P-450 system to form a
reactive intermediate. Most drug metabolism is accom-
plished via acetylation although this depends on genetic
factors. Distinct phenotypes of “rapid” and *
acetylators exist; rapid acetylators may metabolize up to
75% of drugs with this pathway whereas slow acetylators
rely more heavily on the cytochrome P-450 system. Studies
have shown slow acetylators to be at increased risk for
adverse drug reactions. One study investigated the
phenotypes of 21 AIDS patients and noted adverse
reactions to dapsone in 46% of slow acetylators (7 of 15
patients) but in only 17% of rapid acetylators (1 of 6
patients).'®* We calculated no statistical difference for this
study (p = .34), but this could be due to the small sample
size.

Glutathione is a “scavenger” antioxidant that partici-
pates in redox reactions and works to decrease circulating
levels of toxic substances. According to the hapten
hypothesis, circulating drug metabolites may bind to
proteins large enough to be recognized by immune cells as
foreign and subsequently elicit an inappropriate immune
response. Glutathione may help prevent this series of
events. Glutathione and cysteine, its metabolic precursor,
are found in significantly lower levels in lymphocytes and
serum samples of HIV-positive individuals.'®*'*>

slow”

Management

Management options for patients with adverse cutaneous
drug reactions depend on several factors, including the
type and severity of reaction involved, the offending drug,
and the drug’s necessity in the patient’s overall medical
management. For mild morbilliform rashes, as is often the
case with TMP-SMX and other antimicrobial reactions,
patients may often be “treated through” the rash and may
complete a full course of the drug. For example, more than
90% of 36 patients with drug-induced rash from
delavirdine were able to continue therapy.”® Another study
of 18 patients with adverse reactions to cotrimoxazole
found that 67% of patients (n = 12) could be successfully
treated through the reaction." Concomitant steroid
administration may decrease the duration and incidence
of rash; this TMP-SMX study and others’ found a

protective benefit for corticosteroids in patients with
cotrimoxazole-related rash. Prednisone therapy (initially
40 mg orally [PO] every 12 hours) prior to antibiotic
(TMP-SMX or dapsone) administration is currently
recommended for acutely ill patients (ie, those with an
arterial blood oxygen level of less than 70 mm Hg) with
PCP."

The use of steroids in the management of other drug
reactions has had mixed results. Extended (8-week)
courses of corticosteroids were successfully used to manage
three HIV-infected patients with multiple cutaneous drug
reactions; steroids facilitated the introduction of antire-
troviral therapy that was not previously tolerated in two of
these patients.'® Prednisone therapy also enabled a patient
with multiple hypersensitivity reactions to protease
inhibitors to continue saquinavir use without significant
complication.'®” However, prednisolone has been found
not to be helpful in preventing the hypersensitivity

. . 188
reaction to abacavir,

and Roujeau and colleagues
demonstrated that corticosteroids pose their own intrinsic
risk for SJS, having a multivariate relative risk of 4.4 (95%
CI, 1.9-10.0)."'"

Desensitization protocols may also be appropriate for
some drug regimens. Kura developed a desensitization
regimen for eight HIV-infected patients who developed SJS
while on antituberculosis therapy. A 4-week sequential re-
introduction (with escalating doses of ethambutol in the
first week, INH in the second week, rifampin in the third
week, and pyrazinamide in the fourth week) allowed 7 of 8
patients to resume four-drug therapy without conse-
quence.'”

As nevirapine is highly effective in both reducing viral
load and improving CD4 counts, there has been wide-
spread interest in managing and preventing the adverse
cutaneous effects of this drug. Initial trials demonstrated
that a 2- to 4-week lead-in period of decreased dosage
(200 mg PO every day [qd]) prior to the full dosage
(400 mg qd) decreased the incidence of morbilliform rash
from 48% to 18% (Cheesman, 1993);'® a 2-week lead-in
dose is now standard practice for nevirapine use. However,
Fagot and colleagues concluded that this lead-in period
was not helpful for the prevention of SJS or TEN; in 15
patients with SJS or TEN secondary to nevirapine use, the
median time from the start of drug therapy to the onset of
disease was 12 days.”” One trial demonstrated a protective
effect for corticosteroids against nevirapine rash,'” but
numerous subsequent studies found no effect or found a
paradoxical increase in the rash rate.'”’ Demoly and
colleagues suggested a possible mechanism for this
observation when they noted that nevirapine is metabo-
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lized by CYP450-3A, which is induced by glucocorti-
coids.*® They hypothesized that steroids may increase
nevirapine metabolism and production of reactive meta-
bolites, leading to increased rash. A recent study also found
no protective benefit against nevirapine rash for the
antihistamine cetirizine; rash occurred in 9.6% (10) of
104 patients who were taking 10 mg of cetirizine daily
versus 12.5% (12) of 96 patients in the placebo group (OR,
0.75; 95% CI, 0.31-1.81; p = .5).'*?

In 2000, the European Agency for Evaluation of
Medicinal Products warned that nevirapine must be
permanently discontinued after a serious cutaneous
reaction.”” The ability to switch from one NNRTI to
another after an adverse reaction is an important issue
because these drugs are part of preferred HAART regimens
and because there are only three from which to choose.
There appears to be significant cross-reactivity between
nevirapine and delavirdine; 6 (75%) of 8 patients with a
history of rash secondary to nevirapine use also developed
a rash when they were started on delavirdine.”® However,
nevirapine and efavirenz have distinctly different chemical
structures; starting a patient on efavirenz after a docu-
mented rash reaction to nevirapine appears to be relatively
safe.°”'”> Of nine patients who were switched to efavirenz
after a nevirapine reaction, none experienced an occur-
rence of rash.**

The management of patients who experience severe
cutaneous drug reactions is challenging. Current treatments
for SJS and TEN are largely supportive; these include the
withdrawal of the offending drug and management similar
to that of burn patients. Studies on steroid management are
conflictive, and the use of steroids is currently controver-
sial."**'% It has been suggested that steroids may increase
the risk of septicemia in TEN cases.'”® Case reports have
suggested benefits from immunosuppressive agents such as
cyclosporine.'®”'*® Further research is required for defini-
tive recommendations.

Recently, with the proposal of a Fas—Fas ligand
interaction model for the apoptosis of epidermal cells in
SJS and TEN, intravenous immunoglobulin (IVIG) has
been studied as a possible therapy for SJS and TEN cases.
To date, no solid evidence exists to advocate the use of
IVIG in the management of these patients. A recent study
that treated 34 patients who had SJS or TEN (including 12
patients who had HIV AIDS) with IVIG found no
measurable improvement in outcomes.'”® However, based
on this same Fas hypothesis, an AIDS patient with TEN
(receiving four-drug TB therapy and TMP-SMX) was
recently successfully treated with plasma exchange.'®’
Again, further study is warranted.

Conclusion

Adverse cutaneous reactions are a common complication
of drug therapy in HIV-infected patients. Rates of both
mild typical drug eruptions and severe mucocutaneous
and anaphylactoid reactions are significantly increased in
this population. Many of the antimicrobials that com-
monly cause these reactions are crucial to the medical
management of HIV-infected patients; thus, identification
of offending agents and proper management are of
paramount importance.
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