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Abstract

Introduction: Nonsteroidal anti-inflammatory drugs (NSAIDs) take first or second place as the cause of drug-induced hypersen-
sitivity reactions. The oral provocation test (OPT) is a gold standard for the diagnosis of NSAID hypersensitivity. We investigated
which analgesics patients took after a negative OPT and determined the proportion of patients that experienced a hypersensitivity
reaction despite a negative OPT.

Methods: We selected 115 patients (67.8% female, age 54.9 + 16.7 years) with a negative aspirin OPT and a convincing history of
immediate hypersensitivity to aspirin or NSAIDs. In a telephone survey, we identified the analgesics taken after the OPT and pos-
sible adverse events.

Results: The mean follow-up time was 5.1 + 2.0 years. All subjects needed at least one analgesic drug. Despite the negative out-
come of the aspirin OPT, only 33.9% of subjects took aspirin and 0.9% had a hypersensitivity reaction. The negative predictive
value (NPV) of the aspirin OPT was 97.4%. Overall, 16 (13.9%) subjects experienced a hypersensitivity reaction, 12 of which oc-
curred after taking a drug not tested with the OPT. The NPV of the OPT for all NSAIDs was 96.4%.

Conclusion: Our results support the available data that most subjects do not re-take the tested drug regardless of the high NPV of

the OPT.
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Introduction

Hypersensitivity to analgesics affects approximately 3% of the
general population (1-6). The vast majority of hypersensitivity
reactions are non-immunologic (non-allergic) due to cyclooxyge-
nase 1 (COX-1) inhibition by aspirin or nonsteroidal anti-inflam-
matory drugs (NSAIDs) (7, 8). Symptoms develop because of leu-
kotriene overproduction. In addition, decreased levels of PG E2
and PG D2 enhance histamine release from mast cells (9, 10). This
mechanism is involved in NSAID-exacerbated respiratory dis-
ease (NERD), NSAID-exacerbated chronic urticaria (NECD), and
NSAID-induced urticaria-angioedema (NIUA) (8, 11, 12). Symp-
toms occur within 1 to 4 hours after NSAID intake. There is marked
cross-reactivity among COX-1 inhibitors (7). These patients most
often tolerate weak COX-1 inhibitors and COX-2 inhibitors (3, 11,
13, 14).

In some patients, urticaria or even anaphylaxis occurs in the
1st hour after ingestion of only a single NSAID or a few NSAIDs
belonging to the same chemical group (single NSAID-induced
urticaria, angioedema, or anaphylaxis, SNIUAA). This type of re-
action is suggestive of an immune-mediated type I reaction, al-
though IgE and skin tests are rarely positive (15, 16). Nine cases
of diclofenac-induced anaphylaxis were reported to the Allergy
Vigilance Network in France (17).

Cell-mediated hypersensitivity reactions occur within days of
taking a single NSAID (4).

Drug provocation is a gold standard in the diagnosis of NSAID
hypersensitivity (3, 11). If the challenge with aspirin is positive,
the patient is diagnosed as intolerant to COX-1 inhibitors. If the
challenge is negative, the patient might have a selective NSAID
allergy or be NSAID-tolerant. Provocation with the culprit drug is
warranted in cases with an unclear history (4).

However, a negative oral provocation test (OPT) result does not
completely exclude hypersensitivity to NSAIDs (11). False negative
results might occur due to the absence of co-factors in the OPT,
such as viral infection, co-medication, and physical exercise (3,
18). In addition, there is a concern that slowly increasing doses
during the OPT might induce transient desensitization and thus
result in a false negative test (19, 20).

We analyzed a group of patients that were OPT-negative for as-
pirin. We investigated the analgesics the patients took after the
negative OPT and determined the proportion of patients that ex-
perienced a hypersensitivity reaction.

Methods

This study was approved by the national ethics committee (study
no. 72/02/15). We identified patients from an OPT database that
were tested for hypersensitivity to aspirin, other NSAIDs, or par-
acetamol between 2004 and 2014. An OPT was started with one-
hundredth of the therapeutic dose. Then, one-tenth, half, and a
full dose were administered at intervals of 60 to 9o minutes. The
test was considered positive if the peak expiratory flow decreased
by at least 20% or if urticaria, angioedema, nasal stuffiness, or
anaphylaxis developed.

We reviewed the medical files of patients that were subjected
to an OPT for aspirin between 2007 and 2011 and in 2013. We gath-
ered information concerning the reaction that was the reason for
the diagnostic workup (index reaction), including the clinical
presentation, the NSAID causing the hypersensitivity, and the
possible diagnosis of asthma, nasal polyposis, and/or chronic
urticaria. We obtained data for the OPT results and the NSAIDs
that were identified to be safe for use after the OPT. We selected
patients with a convincing personal history of immediate hyper-
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sensitivity to aspirin or NSAIDs and a negative OPT to aspirin. The
criteria for a convincing history were a reaction occurring up to
4 hours after taking the drug and patients presenting with urti-
caria, angioedema, nasal stuffiness, dyspnea, or anaphylaxis that
could not be explained by an alternative cause. We investigated
whether the discharge letter clearly advised which drugs the pa-
tient should take and whether aspirin was listed among the drugs
advised.

In a telephone survey, we evaluated patients’ analgesic needs
after the testing. We specifically asked whether they had taken as-
pirin and NSAIDs that had been negative on the OPT. Patients that
did not take drugs that were negative on the OPT were asked the
reason for not taking that drug.

Statistical methods

The data were statistically analyzed using the statistics software
SPSS (Statistical Package for the Social Sciences version 22, In-
ternational Business Machines Corp., Armonk, NY). The data are
shown as the average and standard deviation. To compare the dif-
ferences between groups, we used a ¢-test and chi-square test. The
negative predictive value (NPV) of the OPT for NSAIDs and aspirin
was calculated based on all patients that retook the same drug
after a negative OPT.

Results

The study group

In a 6-year period, 664 subjects (68.7% female; age 52.3 + 16.2
years, range 19 to 92) were subjected to OPTs with analgesics. We

excluded 205 subjects (30.9%) that were not tested with aspirin
and 45 (6.8%) subjects with a positive outcome of the OPT. A total

of 254 subjects (38.3%) had a vague clinical history. Out of the re-
maining 160 subjects, we were unable to contact 36 patients and
nine did not want to participate (response rate was 71.9%).

A total of 115 subjects (67.8% female, 54.9 + 16.7 years) partici-
pated in the survey. The sex and age distribution of the patients
participating in the survey were the same as the distribution in the
initial unselected group, confirming that the selection of patients
for the survey was not biased. Six (5.3%) subjects had asthma, one
(0.9%) had asthma and nasal polyps, one (0.9%) had asthma and
chronic urticaria, and nine (7.4%) had chronic urticaria.

Index hypersensitivity reactions

The characteristics of the index hypersensitivity reactions are pre-
sented in Table 1. The most common presentation was urticaria
and angioedema (72.0%). Among the patients, 51.6% reacted to
multiple COX-1 inhibitors and 13.9% convincingly reacted to a sin-
gle drug (aspirin, pyrazolones, or diclofenac).

Drugs taken after the OPT

The mean follow-up time after a negative aspirin OPT was 5.1 +
2.0 years. Paracetamol was an efficient analgesic for 20.0% of
subjects, and the others needed stronger analgesic therapy. Table
2 shows the details of the drugs that the subjects took after the
negative OPT and whether they experienced any reaction to those
drugs. Sixteen patients reported hypersensitivity reactions; how-
ever, 12 of these occurred after taking a drug that was not tested
in the OPT. The most common hypersensitivity reactions were ur-
ticaria and angioedema (12 subjects, 75%). The hypersensitivity
reaction most commonly occurred after paracetamol or pyrazolo-
nes. Hypersensitivity reactions occurred in four subjects despite
a negative OPT with a particular analgesic (two paracetamol, one

Table 1 | Distribution of hypersensitivity types according to non-steroidal anti-inflammatory drugs in the index reaction.

Hypersensitive reaction No. of patients tested

Drug Asthma- Rhinitis Ur.ticaria, Anaphy.lactic Other* SUM with tha.t drug as

exacerbation angioedema reaction culprit drug
Aspirin 0(0.0%) 2(1.7%) 55 (47.8%) 2(1.7%) 17 (14.8%) 76 (66.1%) 76 (100%)
Paracetamol 0(0.0%) 1(0.9%) 19 (16.5%) 2(1.7%) 5(4.3%) 27 (23.5%) 22 (81.5%)
Naproxen 0(0.0%) 0(0.0%) 13 (11.3%) 0 (0.0%) 1(0.9%) 14 (12.2%) 6(42.9%)
Diclofenac 0(0.0%) 1(0.9%) 27 (23.5%) 7 (6.1%) 6(5.2%) 41 (35.7%) 8(19.5%)
Ketoprofen 0(0.0%) 1(0.9%) 5(4.3%) 0 (0.0%) 1(0.9%) 7 (6.1%) 2(28.6%)
Pyrazolone 0(0.0%) 0 (0.0%) 11 (9.6%) 2(1.7%) 3(2.6%) 16 (13.9%) 0(0.0%)
Ibuprofen 0 (0.0%) 0 (0.0%) 4 (3.5%) 0(0.0%) 0(0.0%) 4 (3.5%) 3(75.0%)
SUM** 0 5 134 13 34 115 (100%) 117 (62.9%)

*erythema, maculopapular rashes, itching without a rash, and history of weakness or faintness
**Hypersensitivity reactions occurred after more than one drug in some individuals

Table 2 | Distribution of non-steroidal anti-inflammatory drug consumption after the oral provocation test and outcome. The data were obtained by a telephone

survey.
Substance . - Reaction to drug — - No. of subjects that took drug
No reaction Predictable adverse effect* Hypersensitivity reaction

Paracetamol 79 (68.7%) 0(0.0%) 4 (3.5%)** 83(72.2%)

Central analgesics 11 (9.6%) 0(0.0%) 2(1.7%) 13 (11.3%)
Meloxicam 2(1.7%) 0 (0.0%) 0(0.0%) 2(1.7%)

Aspirin, 100 mg only 13 (11.3%) 1(0.9%) 1(0.9%) 15(13.0%)

Aspirin, 500 mg 23 (20.0%) 1(0.9%) 0 (0.0%) 24 (20.9%)
Diclofenac 17 (14.8%) 4 (3.5%) 3 (2.6%) 24(20.9%)
Pyrazolone 4 (3.5%) 0 (0.0%) 4 (3.5%) 8 (7.0%)

Other NSAIDs*** 40 (34.8%) 1(0.9%) 2(1.7%) 43 (41.0%)
SUM**** 8 (7.0%) 16 (13.9%) 115 (100%)

*The predictable adverse effects were nausea, vomiting, shivering, and nosebleed.

**None of the subjects had chronic urticaria.

***Thirty-three (28.7%) subjects took naproxen, eight (7.0%) subjects took ibuprofen, and two (1.7%) subjects took ketoprofen. The predictable adverse effects
were reported by a subject taking naproxen, and two subjects reported hypersensitivity reactions after taking naproxen and ibuprofen, respectively.

****Some subjects took more than one type of drug.

28



Acta Dermatovenerol APA | 2016;25:27-30

Negative OPT with analgesics

aspirin 100 mg, one diclofenac). The NPV of the OPT for all anal-
gesics was 96.4%. The NPV of the OPT for aspirin was 97.4%.

During the review of the hospital discharge letters, we found
that 60 (52.2%) subjects did not receive specific information con-
cerning which analgesics were safe for them to use. Only 27.8%
were told that aspirin was a safe drug for them to use.

Out of 115 subjects with a negative OPT for aspirin, 76 (66.1%)
did not retake aspirin over the next few years. The most common
reasons were as follows: 30 (39.5%) subjects did not need this par-
ticular drug, 28 (36.8%) subjects feared a drug hypersensitivity
reaction, and four (5.3%) subjects were discouraged by their per-
sonal physician from re-administration due to an unclear instruc-
tion in the discharge letter. We did not obtain this information for
14 (18.4%) subjects.

Discussion

A good concordance (86%) was reported between the OPT with
NSAIDs and the patients’ history, at least for NERD (21). We were
surprised to find a low number of positive OPTs in our cohort,
particularly because we analyzed 115 selected subjects with a
convincing medical history of hypersensitivity. It is possible that
clinical history is good predictor of a positive OPT in patients with
NERD and not in patients with NIUA or anaphylaxis, as were the
vast majority of our patients. Indeed, several studies showed that
the majority of patients with a convincing history of NSAID hyper-
sensitivity were actually NSAID-tolerant. In a study by Zisa et al.
of 159 patients with a clinical history of urticaria/angioedema ap-
parently related to NSAIDs, only 10.7% were positive on the OPT
with the suspected drugs (22). Half of these were single-NSAID
reactors. Indeed, 37.1% of our patients were not challenged with
the culprit drug but only with aspirin, which excluded intoler-
ance to COX-1 inhibitors but not selective hypersensitivity to a
single NSAID. As shown in a study performed by Chaudhry et al.,
43% of homologous NSAID challenges but only 25% of heterolo-
gous NSAID challenges were positive in patients with a history of
NSAID hypersensitivity (64% had cutaneous reactions and 36%
had anaphylaxis) (23). Patients with anaphylaxis and those that
reacted to diclofenac were most likely to have a positive challenge.

There are only a few reports in the literature on the NPV of OPTs
with aspirin and NSAIDs. A French study published by Defrance
et al. found that 53.3% of 260 patients followed up for a median
time of 2.75 years re-took the tested drug; a hypersensitivity reac-
tion was reported in 3.1%, resulting in an NPV of the OPT of 98.6%
(18). Our study covered an extended period of time (5.1 years) and
found a similar NPT (96.4%). We could speculate that many ur-
ticarial reactions following analgesic ingestion were not due to
analgesic hypersensitivity but were provoked by the same under-
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In conclusion, despite the negative OPT outcome, only 33.9%
of subjects took aspirin. Only 0.9% experienced a hypersensitivity
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