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Summary
Background. Antiretroviral treatment improved the prognosis of patients with Human 
Immunodeficiency Virus (HIV) infection. Antiretroviral drugs may be responsible for 
hypersensitivity reactions varying in severity, clinical manifestations and frequency.  Indi-
viduals infected with HIV show an increased frequency of drug eruptions when compared 
with general population. Reports of delayed allergic reactions to antiretroviral drugs in 
patients with HIV have been described, but diagnostic methods are scarce. Case re-
port. We report the case of a 47-year-old woman, with diagnosis of HIV infection since 
2009, who developed a delayed mucocutaneous reaction after treatment with antiretrovi-
ral drugs. Hypersensitivity reaction (HR) to emtricitabine and tenofovir was considered 
probable based on positive patch tests (PT), which were negative in 7 controls. Delayed 
HR to nevirapine was confirmed by drug provocation test. Discussion. The diagnosis 
of HR to antiretroviral drugs in patients with HIV infection remains a diagnostic chal-
lenge, partly due to unknown mechanism and to the absence of validated diagnostic tools. 
Patch testing may represent a useful method for confirming hypersensitivity to antiretro-
viral drugs, however the use of PT is not widespread, so the predictive value of testing 
has not been ascertained. Further investigation in this area is required to elucidate the 
mechanisms in HIV-infected patients, so that successful management strategies can be 
offered, preventing loss of potent and viable antiretroviral agents.
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Introduction

The availability of potent antiretroviral drugs - highly active an-
tiretroviral therapy (HAART) - has led to a dramatic decline in 
the morbidity and mortality associated with HIV infection (1). 
Since the introduction of HAART in the late 1990s, hypersen-
sitivity to antiretroviral agents has increased (2). The increased 
frequency of drug reactions in patients with active viral illness 
has been attributed to dysregulation of the immune system and 
particular vulnerability to oxidative stress (3). Evidence that 
these reactions are immune mediated is largely based on typical 
symptomatology, and few studies have been done to determine 
the pathogenic mechanisms (4). The pathophysiology of drug 
hypersensitivity in HIV is most likely multifactorial and related 

to a number of metabolic, immunologic, host and viral factors 
(5). Concurrent illnesses such as immune reconstitution syn-
dromes and viral illnesses may themselves present with fever, 
rash and multisystem disease, and hence may confound the di-
agnosis of drug hypersensitivity reactions (HR) (5).
There are currently six groups of antiretrovirals agents, com-
prising nucleoside reverse transcriptase inhibitors (NRTIs), non 
nucleoside reverse transcriptase inhibitors (NNRTIs), protease 
inhibitors, fusion inhibitors, CCR5 inhibitors and integrase in-
hibitors (6).
The diagnosis and management of drug hypersensitivity in 
HIV-infected patients is particularly difficult because of the 
multiple medication regimens that are used to treat patients 
(2). Skin reactions are the most common manifestation (6) 
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and drug-related rashes have been estimated to be 100 times 
more common in HIV-positive patients than in general pop-
ulation (7,8) and up to 1000 times greater when entities like 
Stevens-Johnson syndrome or toxic epidermal necrosis (SJS/
TEN) are assessed (9). The diagnosis is based on clinical cri-
teria (10) and diagnostic work-up includes a detailed clinical 
history, physical examination, symptom resolution on with-
drawal, and reintroduction of the suspected drugs and exclu-
sion of other causes.
Usually the onset of an allergic reaction is delayed, between 1-6 
weeks after commencing the drug (6). 
The authors present a case of HR to nevirapine confirmed by 
drug provocation test (DPT) and probable HR to emtricitabine 
and tenofovir based on positive patch tests (PT). 

Case report

We report the case of a 47-year-old Caucasian woman with diag-
nosis of HIV infection since 2009, that started HAART with teno-
fovir, emtricitabine and nevirapine in 2011. The genetic screening 
for HLA B5701 was negative, pretreatment CD4+ T-cell count was 
345 cells/mm3 and HIV-1 RNA level was 463 copies/mL. 
On the second day of treatment, she developed pruritic exan-
thema and palpebral edema that improved two weeks after the 
infectiologist discontinued HAART and prescribed anti-his-
tamines (AH) and oral corticosteroids (CS). Laboratory tests 
(complete blood count and biochemistry with liver and renal 
function tests) performed at the time of reaction were normal. 

One month later, treatment with tenofovir and emtricitabine 
was restarted in association with darunavir/ritonavir. The patient 
reported a reproducible reaction on the second day of treatment 
which improved after discontinuation of therapy and treatment 
with AH and CS, with symptoms resolution in 8 days. 
Two months later, the patient restarted darunavir/ritonavir in 
association with abacavir and lamivudine. On the second day 
she developed palpebral edema and discontinued the treatment 
once again. She was then referred to our Drug Allergy Clinic for 
suspected HR to antiretroviral drugs. 
PT were performed with ritonavir 1% and 10% in petro-
latum and with 1%, 10% and 30% in petrolatum with the 
other suspected drugs. Results were recorded using a stan-
dardized scoring system (11).
As summarized in table I, PT were considered strong positive 
for emtricitabine (1%, 10% and 30%) and tenofovir (10% and 
30%), doubtful (erythema only) for lamivudine (10 and 30%) 
and negative to the other suspected drugs. 
PT with emtricitabine, tenofovir and lamivudine (1%, 10% and 
30%) were negative in 7 controls (table II).
DPT with darunavir (800 mg), ritonavir (100 mg) and abacavir 
(600 mg) were followed by home treatment with no adverse reac-
tions. DPT with nevirapine up to 400 mg was positive, with devel-
opment of pruritic exanthema in the upper limbs one hour after the 
conclusion of the oral challenge and palpebral edema 24 hours after. 
DPT with raltegravir (800 mg) as alternative drug was negative. 
She currently maintains treatment with darunavir/ritonavir, ral-
tegravir and abacavir uneventfully.

Table I - Results of patch testing.

Patient

patch tests ABC FTC TDF 3TC NVP TV TMC114

48 h

1% - ++ - - - - -

10% - ++ ++ ? - - -

30% - ++ ++ ? - np -

negative control - - - - - - -

Standard patch test scores (adapted from Brockow K., et al. Allergy 2002; 57:45-51).

? doubtful (faint erythema only)

+ weak positive (erythema, infiltration, possibly papules)

++ strong positive (erythema, infiltration, papules, vesicles)

+++ extreme positive (bullous, ulcerative)

- negative
ABC, abacavir; FTC, emtricitabine; TDF, tenofovir; 3TC, lamivudine; NVP, nevirapine; TV, ritonavir; TMC114, darunavir; np, not performed.



279Hypersensitivity to antiretroviral drugs

with rash and less commonly with HR marked by combinations 
of fever, rash and internal organ involvement or severe skin in-
volvement such as Stevens-Johnson syndrome/toxic epidermal 
necrolysis (SJS/TEN) (5). 
The most common drug-related adverse event secondary to 
nevirapine is nonurticarial eruption (2). Female sex, ethnicity 
(Hispanic, Chinese and African), individuals with higher CD4+ 
T-cell count (> 250 cells/mm3 for women and > 400 cells/mm3 
for men), and uncontrolled HIV viremia in early studies seemed 
to be at higher risk for nevirapine-related rash (2,16).
Hypersensitivity to tenofovir has been rarely reported, as de-
scribed by Borras-Blasco, et al. (17); another case of hypersensi-
tivity to emtricitabine/tenofovir was reported with similar clini-
cal symptoms to abacavir HR (18). 
All HR in our patient were mild cutaneous reactions on the sec-
ond day of HAART: first with combination of emtricitabine, 
tenofovir and nevirapine; then with the combination of emtric-
itabine, tenofovir, darunavir/ritonavir; and last with the combi-
nation of darunavir/ritonavir, lamivudine and abacavir. 
Our patient had at least three risk factors that may facilitate ne-
virapine-related rash: higher pretreatment CD4+ T-cell count, 
lower HIV-1 RNA level, and female sex. 
PT is the most studied cutaneous testing approach in delayed 
drug HR (11). In the case of HR to antiretroviral drugs the true 
diagnostic sensitivity is unknown, except for abacavir. Guide-
lines have recommended concentrations of 1-10% of the pure 
drug and 30% of the commercialized form (19). Based on this, 
PT were prepared 1% and 10% in petrolatum of ritonavir, and 
with 1%, 10% and 30% in petrolatum with the other suspected 
drugs (emtricitabine, tenofovir, nevirapine, darunavir, lamivu-
dine and abacavir). 

Discussion

Although nearly all antiretroviral drugs have been reported to 
cause HR, the most commonly associated with such syndromes 
include abacavir, nevirapine, efavirenz, etravirina, rilpivirina, 
fosamprenavir and enfuvirtide (5).
The diagnosis of drug hypersensitivity in HIV-infected patients 
is a challenging task. It is only based on clinical criteria, and 
complicated by the fact that many patients take multiple drugs 
and develop diseases such as opportunistic infections and im-
mune restoration disease that can make determination of cau-
sality difficult (6). 
HLA-B*5701 has great utility as a screening test, with 100% 
negative predictive value generalizable across different ethnicities 
to identify patients at risk to develop abacavir hypersensitivity 
(12,13). The complexity of HLA associations across different phe-
notypes and ethnicities with other drugs like nevirapine is such that 
currently HLA testing has limited utility as a screening strategy to 
prevent nevirapine hypersensitivity syndromes before nevirapine 
prescription (14). MHC HLA class II allele HLA-DRB1*0101 has 
been associated with nevirapine hypersensitivity (15).  
Drug-related rashes occur at a much higher frequency in 
HIV-positive patients than in the general population (2). Cutane-
ous eruptions are the most common manifestation, but significant 
systemic findings, including fever and internal organ involvement 
can occur (10). The most common cutaneous drug reaction in 
HIV-infected patients are maculopapular exanthemas, often ac-
companied by pruritus without fever (15). These eruptions usu-
ally appear between 2 and 10 weeks after primary exposure to 
antiretroviral therapy and within 1 to 2 days of rechallenge (14). 
Cutaneous problems and hepatoxicity are the main side effects 
induced by NNRTIs (14). All NNRTIs have been associated 

Table II - Results of patch testing in controls.

Controls Patch tests

sex
age 

(years)
atopy HIV

exposure  
to ART 1%

FTC
10% 30% 1%

TDF
10% 30% 1%

3TC
10% 30%

NC

1 f 45 NP + 3TC - - - - - - - - - -

2 m 49 NP + FTC, TDF - - - - - - - - - -

3 m 52 NP + FTC, TDF - - - - - - - - - -

4 f 46 A + 3TC - - - - - - - - - -

5 f 63 NA - - - - - - - - - - - -

6 m 34 A - - - - - - - - - - - -

7 f 61 A - - - - - - - - - - - -
f, female; m, male; HIV, human immunodeficiency virus; ART, antiretroviral treatment; FTC, emtricitabine; TDF, tenofovir; 3TC, lamivudine; NC, negative con-
trol; NP, not performed; NA, non atopic; A, atopic. 
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HR to emtricitabine and tenofovir was considered probable 
based on positive PT in the patient and negative PT in 7 con-
trols (table II). 
Delayed HR to nevirapine was confirmed by DPT. It was possible 
to exclude HR to darunavir, ritonavir and abacavir based on DPT. 
Although anti-retroviral drugs may share a structure, such as a 
shared sulfa antimicrobial group in the case of darunavir and 
fosamprenavir, or shared mechanism of action and propensity to 
develop skin rash, as for the HIV NNRTIs, clinical and immu-
nologic cross-reactivity between antiviral drugs is uncommon in 
clinical practice (14). 
Since lamivudine is chemically similar to emtricitabine (20), the 
doubtful result of PT with lamivudine could be explained by a 
possible cross-reactivity between both drugs, although new sen-
sitization to lamivudine can not be excluded.
This is an interesting case, because HR to antiretroviral drugs in 
HIV-infected patients are increasing, and management of these pa-
tients represents a diagnostic and therapeutic challenge. In addition, 
HAART affects the prognosis of patients with HIV infection. 
PT may represent a useful method for confirming hypersensitiv-
ity to antiretroviral drugs. PT performed with emtricitabine and 
tenofovir in 7 controls (table II) were negative, suggesting that 
the concentrations used were not irritative. However, the use of 
PT is not widespread, so the predictive value of testing has not 
been ascertained. 
Further investigation in this area is required to elucidate the 
mechanisms in HIV-infected patients, so that successful man-
agement strategies can be offered, preventing loss of potent and 
viable antiretroviral agents.
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