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Abstract: A HIV-infected patient treated since eight years with all antiretroviral classes save boosted protease inhibitors, 

at the time of changing therapy due to an emerging genotyping resistance to non-nucleoside reverse transcriptase inhibi-

tors, experienced repeated episodes of hypersensitivity reactions to all available boosted protease inhibitors. After docu-

menting a combined ritonavir and lopinavir hypersensitivity by means of a specific in vitro cellular antigen stimulation 

test (CAST), antiretroviral therapy was safely continued with unboosted atazanavir. According to our knowledge, we re-

port the first case of application of the in vitro CAST assay to antiretroviral intolerance, and the subsequent, specific 

regimen selection in a HIV-infected subject who showed multiple allergy to all boosted protease inhibitors. Further, con-

trolled investigation is strongly needed to implement in vitro allergometric testing in patients with HIV infection and re-

lated diseases, who are prone to show unpredictable drug intolerance reactions. In fact, HIV-infected patients may suffer 

from frequent allergic drug reactions which may be difficult to be systematically recognized (due to the frequent, multiple 

concurrent pharmacotherapy), while eventual drug rechallenges are expected to be potentially dangerous. 
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INTRODUCTION 

 The spectrum of dermatological and systemic findings 
directly or indirectly related to HIV disease includes a broad 
variery of cutaneous and/or mucous and/or systemic disor-
ders. Untoward and allergic reactions to drugs including skin 
involvement are observed with increasing frequency in HIV-
infected subjects compared with the general population [6]. 
In particular, hypersensitivity reactions are frequent adverse 
events among HIV-infected patients, and antiretroviral drugs 
represent the major challenge. However, the multiple, con-
comitant treatments established for HIV- and AIDS-related 
conditions (i.e. sulfonamides, cotrimoxazole, anti-tubercular 
drugs, antibiotics, cytotoxic agents, and many other com-
pounds), may also play a significant and often confounding 
role, when multiple concomitant drug treatments are of con-
cern [2,9]. Among antiretroviral drugs, the nucleoside ana-
logue abacavir [10], and both non-nucleoside reverse tran-
scriptase inhibitors nevirapine and efavirenz (especially 
nevirapine) [3,6,8,14] are the most frequently involved com-
pounds [2], although case series plus numerous anecdotal 
reports also claim a possible role for almost all anti-HIV 
compounds, including all nucleoside/nucleotide reverse tran-
scriptase inhibitors, protease inhibitors, and more recently 
fusion inhibitors [18]. Stevens-Johnson syndrome, Lyell 
syndrome, toxidermia, and other severe hypersensitivy syn-
dromes may be severe and become life-threatening, and 
strongly contraindicate both continuation and drug re-
challenges [3]. Moreover, the recent introduction of fixed 
antiretroviral combinations increases diagnostic difficulties  
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and poses cumbersome problems at the time of re-treatment 
of patients who developed an hypersensititivity reaction 
when undergoing concurrent administration of at least three 
associated antiretroviral compounds [3], as recommended 
since one decade [10]. Genetic- and gender-based differ-
ences in both incidence and severity of hypersensitivity reac-
tions to every single compound are increasingly known, and 
its is now possible to operate a genetic screening to identify 
some selected specific predispositions [13,18], in order to 
prevent their occurrence whenever possible. A case report of 
intolerance of lopinavir and all ritonavir-boosted protease 
inhibitors is presented, together with the potential role of in 
vitro allergometric assays in diagnosing complicated clinical 
pictures like ours, where only the individuation of ritonavir 
as one of the two potential allergens allowed us to re-start an 
effective and well tolerated antiretroviral therapy. 

CASE REPORT 

 A 32-year-old homo-bisexual man followed since 12 
years for a HIV-HCV co-infection, eight years ago initiated 
antiretroviral therapy with didanosine-stavudine-indinavir, 
after diagnosing an AIDS-related disease (esophageal can-
didiasis). After changing four different antiretroviral regi-
mens, always containing nucleoside-nucleotide analogues 
associated with non-nucleoside reverse transcriptase inhibi-
tors and non-boosted protease inhibitors (indinavir and nelfi-
navir), due to an increased viral load (HIV-RNA 42,000 cop-
ies/mL), a decreased CD4+ lymphocyte count (361 
cells/ L), associated with an emerging cross-resistance to 
efavirenz and nevirapine, he attempted for the first time 
boosted protease inhibitors (saquinavir-ritonavir, followed 
three weeks later by fosamprenavir-ritonavir, two weeks 
later by atazanavir-ritonavir, and four weeks later by lopi-
navir-ritonavir). All the four last therapeutic regimens were 
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poorly tolerated and self-discontinued after some days, due 
to diffuse malaise, fatigue, sore throat, swallowing difficul-
ties, anorexia, loss of body weight, and a worsening, prurigi-
nous, skin rash which predominantly involved the head, 
neck, trunk, and upper arms; this clinical picture even wors-
ened after the introduction of the another boosted protease 
inhibitor (lopinavir-ritonavir). Also a four-week antihista-
minic treatment and later a two-week corticosteroideal one, 
failed in recovering the clinical picture during boosted prote-
ase inhibitor-based antiretroviral therapy, so that the entire 
antiretroviral regimen was temporarily changed towards a 
triple nucleoside/nucleotide combination (zidovudine, lami-
vudine, and tenofovir), which was well tolerated, but failed 
in achieving a suppression of viral load (11,000 HIV-RNA 
copies/mL), and was associated with a further decrease of 
CD4+ lymphocyte count (263 cells/ L). During the triple 
nucleoside/nucleotide association treatment, the diffuse 
erythematous lesions turned into a desquamative stage (ac-
companied by reduction of itching), and a significant im-
provement of enanthema and dysphagia also occurred. At 
that time, our patient underwent a specific in vitro cellular 
antigen stimulation test (CAST) performed on all available 
antiviral compounds, which disclosed a very elevated posi-
tivity for both ritonavir and lopinavir (>3,200 sLT pg/mL), 
while all other tested compounds (including all nucleoside-
nucleotide inhibitors, non-nucleoside reverse transcriptase 
inhibitors, but also nelfinavir, amprenavir, fosamprenavir, 
indinavir, saquinavir, and atazanavir), tested well below 
normal limits (levels <0.1 sLT pg/mL, with normal balues 
fixed within 70.0 sLT pg/mL). After obtaining this labora-
tory testing, and taking also into account the result of prior 
genotype resistance assay, non-boosted atazanavir (200 mg 
twice daily) was safely introduced and continued together 
with lamivudine-stavudine. Three months later, while the 
novel antiretroviral therapy was perfectly tolerated and all 
allergic manifestations disappeared, viral load dropped to 
undetectable levels (<40 copies/mL), while the CD4+ count 
rose up to 775 cells/ L. 

DISCUSSION 

 Compared with other classes of antiretroviral agents, 
with regard to protease inhibitors we only have sparse and 
anecdotal reports of hypersensitivity reactions involving all 
the available compounds with a very low absolute frequency, 
leading to a poor clinical suspicion, and related, increased 
diagnostic difficulties. Only very recently also lopinavir 
and/or ritonavir were included as rare, but possible agents of 
hypersensitivity reactions [1,7,11]. To the best of our knowl-
edge, a pruruginous maculo-papular rash has been described 
7-10 days after administration of combined lopinavir-
ritonavir in two patients, who showed a repeated reaction 
upon rechallenge [1]. Another case of acute generalized ex-
anthematous pustolosis occurred during lopinavir-ritonavir 
administration, as a part of a post-exposure prophylaxis [7]. 
Finally, the last described case regarded lopinavir alone in a 
patient who previously took ritonavir and was favorably re-
challenged with atazanavir-ritonavir, although she mani-
fested a prior, serious Stevens-Johnson-like syndrome, asso-
ciated with myeloid, liver, and kidney toxicity, at her first 
administration of lopinavir-ritonavir [11]. 

 During the last 3-4 years, the further development of 
laboratory flow cytometry allergology techniques available 
since the year 1993, enabled to test a series of compounds, 
including inhalants, food, insect venoms, occupational 
agents, and also medicines and their eccipients, in order to 
contribute to specifically predict or prevent persistent aller-
gies, and their related signs and symptoms. In particular, an 
assay for flow cytometric sulfidoleukotriene LCT4, LTD4, 
and LTE4 release by interleukin-3-primed basophils stimu-
lated in vitro by the supposed allergens (the so-called cellu-
lar antigen stimulation test, or CAST), is the development of 
basophil activation test (BAT), and an in vitro allergen-
induced specific activation of basophils (i.e. BASOTEST). 
The CAST assay seems to show elevated sensitivity and 
specificity rates (around 80-90%) for antigens for which a 
prick and/or intradermal test or other allergometric examina-
tions are not feasible or reliable. All these assays also allow 
to detect allergic reactions due to mechanisms other than 
allergen-specific IgE antibody release [4,5,12,15-17], and 
also avoid some cumbersome and potentially dangerous 
provocation (re)challenges. To the best of our knowledge, in 
vitro immunoassays like BAT, CAST, and their combina-
tion, now have broad experiences in the field of aspirin and 
non-steroidal anti-inflammatory compounds [4,5,16,17], but 
they are not fully standardized for a broad spectrum of sub-
stances, and they have not ever been exploited to assess pos-
sible intolerance to antiretroviral compounds, although in our 
personal experience immediate or late allergic reactions were 
identified very reliably, and led to relevant clinical decisions 
in several examined patients, like the presented one. The role 
of CAST testing and its related immunometric assays seems 
very promising, since they allowed us to identifiy specific 
intolerances, not common to all agents belonging to the same 
pharmaceutical class (in our cases, ritonavir and lopinavir, 
but not other protease inhibitors), so that they may add sig-
nificantly to the long-term management of HIV infection, 
when adverse or untoward events are very frequent, and 
sometimes difficult to distinguish from different reactions 
elicited by concomitant antiretroviral agents, concurrent dis-
eases, and their pharmacological management. Since a broad 
spectrum of antiretroviral drugs may be responsible for im-
mediate or delayed hypersensitivity reactions, and no experi-
ence is available until now with these proportionally innova-
tive immunometric techniques, we believe that further, con-
trolled studies will aid us to join a systematic appraisal of 
these assays in the field of antiretroviral treatment, which 
encompasses a very prolonged administration of different 
compounds and classes of associated antiretroviral agents. 
Moreover, the possibility to identify the compound(s) related 
to hypersensitivity reactions prevents further patient’s expo-
sure and dangerous rechallenge attempts, and allows to de-
tect the specific drug to be withdrawn, and preserve all the 
remaining therapeutic options. In our emblematic case re-
port, hypersensitivity to both ritonavir and lopinavir would 
be very difficult to be clinically identified and an effective 
antiretroviral treatment could be serious delayed, since only 
regimens including protease inhibitors was recommended by 
in vitro resistance assays. As predicted by the CAST immu-
nometric assay, an atazanavir-based treatment excluding 
ritonavir booster was perfectly tolerated and fully effective, 
after its clinical introduction. 
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