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ABSTRACT

Background: Non-steroidal anti-inflammatory drugs (NSAIDs) are over-the-counter drugs which are widely used. In           
Thailand, cutaneous reactions to nonsteroidal anti-inflammatory drugs were frequently angioedema and urticaria. However,
there are many limitations of the diagnostic investigations, so the diagnosis is still based on history and clinical manifestation.
In 2007, there was a study in Italy, which reported that an autologous plasma skin test (APST) could detect autoreactive state
in patients with multiple intolerances to NSAIDs.
Objective: We aimed to investigate whether APST is positive in single and multiple NSAID reactors in the Thai population
or not.
Methods: The patients with recent history of urticaria and/or angioedema following the administration of NSAIDs were
prospectively recruited. Individuals were classified into two groups (single or multiple NSAID reactors) based on history,
clinical manifestation and/or laboratory investigation and then APST was done after at least a month free of symptoms.
Results: Of all sixty-eight patients, thirteen (19.1%) were men and fifty-five (80.9%) were women. The mean age was 42.7
± 15.0 years (range 17-77 years). In our study, single NSAID reactors (69.1%) were more common than multiple NSAID
reactors (30.9%). Multiple NSAID reactors tended to have a personal and family history of atopy (p = 0.030 and 0.012,
respectively) than single reactors. APST was positive 19.0% and 10.6% in multiple and single NSAID reactors, respectively.
However, there was no statistically significant relationship between positive APST and multiple NSAID reactivity (p = 0.442).
Conclusion: This study showed no statistically significant association between APST positivity and multiple NSAID                  
reactors in Thai patients. However, our study revealed significantly higher proportions of personal and family history of
atopic diathesis in multiple NSAID reactors.
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INTRODUCTION

		 ngioedema and urticaria are the most frequent
cutaneous reactions to nonsteroidal anti-inflam
		 matory drugs (NSAIDs) in Thailand.1 According
to the proposed classification system
of allergic and pseudoallergic reactions to NSAIDs,2,3 patients with NSAIDCorrespondence to: Sumruay Pinkaew
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induced urticaria can be classified into single and multiple
drug reactors. Single drug reactors are normal subjects
who have reactions to only one specific NSAID. The
reaction is now considered as possibly IgE-mediated,3-5
whereas multiple drug reactors can be either normal or
have underlying chronic urticaria and react to chemically
unrelated substances which are most likely based
on the
inhibition of cyclooxygenase (COX)-1 enzyme.3-5 Because
the challenge tests are potentially harmful, the diagnosis
of NSAIDs intolerance is5,6 based mainly on history and
clinical manifestations. Since immune mechanisms
are not the only causes in the pathogenesis of NSAID
intolerance, the determination of IgE antibodies are not
11

always through diagnostic procedures. Other tests, such as5,7
basophil histamine release by platelet-activating factor, 8
determination of platelet hydrogen peroxide5,6metabolism
and sulfidoleukotriene level determination have limitations and have not been routinely used for diagnostic
confirmation.
To distinguish between single and multiple NSAID
reactors is valuable for patients and health care practitioners. Practically, when a patient develops urticaria or
angioedema from taking one NSAID, a skin prick test
(SPT) may be used to confirm single NSAID intolerance.
When SPT is not available, another non selective COX
inhibitor should be prescribed. If there are no signs or
symptoms of urticaria or angioedema, the patient can
continue taking the later prescribed drug. However, if
these reactions reoccur,
the drug should be changed to
COX-2 inhibitors.9,10
It has been reported that autoreactivity is associated
with multiple NSAID intolerance.3,11 According to Asero
et al., autologous serum skin test (ASST) and autologous
plasma skin test (APST) can detect the autoreactive
state
in patients with multiple NSAIDs intolerances.3,11 Because
of the excellent negative predictive value and positive
predictive value of these tests, APST might have a role
in multiple NSAID reactors detection in patients who are
prone 3to react to chemically unrelated anti-inflammatory
drugs. Therefore, the purpose of this study was to investigate whether APST is positive in single and multiple
NSAID reactors in the Thai population or not, which may
represent Asian population as a whole.
MATERIALS AND METHODS

Patients and study design
This study was approved by the ethics committee of
Siriraj Institutional Review Board, Faculty of Medicine
Siriraj Hospital, Mahidol University and was performed
at Siriraj Hospital, a medical school and tertiary referral
centre, Thailand.
Cutaneous adverse reactions from NSAIDs in               
patients were reported to an Adverse Drug Reaction (ADR)
center by attending physicians and dermatologists. Then,
experienced ADR–center pharmacists and dermatologists reviewed patients’ history, clinical manifestations
and laboratory investigations about adverse events and                
assessed the causative agents. Drug imputability was classi-12
fied into six levels according to WHO-UMC guidelines.
Patients over 18 years old who had recent history (within
3 months) of development of acute urticaria/ angioedema
or both after taking one or more NSAIDs were included,
but patients with anaphylaxis were excluded. Then, individuals were classified into single NSAID reactors and
multiple NSAID reactors by history of COX-1 NSAIDs
administration as mentioned above.
All patients, who were at least one month free of
symptoms, were informed about the process of APST and
asked to stop short-acting, long-acting antihistamines and
any systemic corticosteroids (equivalent to 10 mg per day
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of prednisolone or more) at least 3, 7 or 28 days prior to
the test, respectively.
Then, they were treated with intradermal test by using
0.05 mL of fresh autologous plasma anti-coagulated with
sodium citrate (APST), normal saline (negative control)
and histamine
10 mg/ml (positive control) at the same
time.13
Fresh autologous plasma was prepared from 3 mL of
venous blood, kept in a sterile vacutainer (VACUETTE®
coagulation tubes, Greiner Bio-One International AG;
Kremsmuenster, Austria, containing 3.2% of sodium
citrate) at room temperature for 15 minutes, centrifuged
for 3 minutes at 1250 g, and immediately used. The results
were all noted at 30 minutes after the test was performed.
Only an unequivocal wheal-and-flare reaction with a
wheal which had larger diameter by at least 3 mm than
the negative control was considered a positive result.14
Statistical analysis
Data were analyzed using SPSS version 17.0. Descriptive statistics, e.g. mean, median, minimum, maximum and
percentages were calculated to describe demographic data.
Proportions were compared using Pearson’s Chi-square
test or Fisher’s exact test when appropriate. p-value of <
0.05 was considered to be significant.
RESULTS

Sixty-eight patients with history of acute urticaria and/or angioedema following the administration
of NSAIDs were recruited. Thirteen (19.1%) were men,
fifty-five (80.9%) were women. The mean age was 42.7
± 15.0 years (range 17-77 years). Table 1 shows the
demographic data and clinical data of the participants.
Forty-seven patients (69.1%) were classified as single
NSAID reactors. Twenty-one patients (30.9%) who had
reported adverse reaction to more than one type of
NSAIDs were classified as multiple NSAID reactors.
There was a significantly higher proportion of personal
and family history of atopy in multiple NSAID reactors
compared to single NSAID reactors (p = 0.030 and 0.012,
respectively). Thirty-six cases (52.9%) presented with
angioedema, 22 cases (32.4%) had both angioedema
and urticaria and 10 cases (14.7%) were patients with
only acute urticaria. There was no statistically significant                                       
difference in clinical presentations between single and
multiple NSAID reactors. Twenty-five of 68 cases (36.8%)
also had histories of adverse reaction to other drugs (betalactams 20.6%, tetracyclines 2.9%, macrolides 2.9%.
acetaminophen 2.9%, clindamycin 1.5%, pethidine 1.5%,
domperidone 1.5%, others 10.3%). Table 2 demonstrates
culprit drugs involved with urticaria and/or angioedema in
patients diagnosed single or multiple NSAID intolerance.
APST was positive in 4 of 21 (19.0%) multiple
NSAID reactors and 5 of 47 (10.6%) single NSAID
reactors. However, there was no significant difference
of positive APST between single and multiple NSAID
reactors (p = 0.442).

TABLE 1. Demographic and clinical data of patients with a history of NSAIDs intolerance classified as single or multiple NSAID
reactors.
		
Single
Multiple
		
NSAID reactors
NSAID reactors
Characteristics
(n=47)
(n=21)
p-value
Mean age ± SD (years)
42.6±15.5
43.0±14.3
0.92
Sex (Male : Female)
8:39
5:16
0.52
Clinical presentation; No. (%)
Urticaria
  8 (17.0)
  2 (9.5)
Angioedema
25 (53.2)
11 (52.4)
0.65
Urticaria and angioedema
14 (29.8)
  8 (38.1)
Personal history of atopy; No. (%)
25 (53.2)
17 (81.0)
0.03
Family history of atopy; No. (%)
14 (29.8)
13 (61.9)
0.01
History of food allergy; No. (%)
17 (36.2)
  8 (38.1)
0.88
History of other drugs reaction; No. (%)
15 (31.9)
10 (47.6)
0.22
Median onset (hours)
1
2
0.40
(min, max)
(5 min, 7 days)
(10 min, 9 days)
Median remission (days)
1
2
0.18
(min, max)
(1 hour, 60 days)
(1 hour, 7 days)
Treatment; No. (%)
None
13 (27.7)
4 (19.0)
Antihistamine only
18 (40.0)
10 (47.6)
Corticosteriods only
2 (4.4)
0 (0.0)
0.71
Corticosteroids & antihistamine
12 (26.7)
7 (33.3)
Positive APST; No. (%)
5 (10.6)
4 (19.0)
0.442
APST = autologous plasma skin test
DISCUSSION

Both immunological and nonimmunological reactions from NSAIDs 5are responsible for 25% of reported
adverse drug events. IgE-mediated reaction is considered
to be involved in the mechanism of single NSAID-induced
reactions. A previous publication proposed that underlying
atopic diathesis, food allergy and drug allergy are usually
TABLE 2. Culprit drugs involved with urticaria and/or angioedema in patients diagnosed with single or multiple NSAID
intolerance.
Single
Multiple
NSAID
NSAID
reactors
reactors
Total
(n=47)
(n=21)
(n=68)
No. (%)
No. (%)
No. (%)
Ibuprofen
26 (55.3)
5 (23.8)
31 (45.6)
Diclofenac
6 (12.8)
5 (23.8)
11 (16.2)
Naproxen
6 (12.8)
3 (14.3)
9 (13.2)
Aspirin
1 (2.1)
4 (19.0)
5 (7.4)
Celecoxib
2 (4.3)
2 (9.5)
4 (5.9)
Loxoprofen
0 (0)
2 (9.5)
2 (2.9)
Etoricoxib
2 (4.3)
0 (0)
2 (2.9)
Floctafenine
1 (2.1)
0 (0)
1 (1.5)
Indomethacin
1 (2.1)
0 (0)
1 (1.5)
Meloxicam
1 (2.1)
0 (0)
1 (1.5)
Mefenamic acid 1 (2.1)
0 (0)
1 (1.5)
*One patient may have adverse reaction to more than one
medication
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present in5 single NSAID reactors, but not in multiple
reactors. Our study showed significantly higher proportions of positive personal and family history of atopy in
multiple NSAID reactors. On the other hand, there were
no significant differences in underlying food allergy and
drug allergy between both groups. However, we found
both single and multiple NSAID intolerances had more
prevalence of atopy (51.1%), especially allergic rhinitis15
(76.2%), compared to the normal Thai population (26%).
Besides COX-1 inhibition, autoreactivity as demonstrated by the positive results of ASST and/or APST has
been proposed
to be involved in multiple drug allergy
syndrome16 and multiple NSAID intolerance.11 Asero et al.,
reported the positive relation between
multiple NSAID
reactors and positivity of APST.3 From their study, APST
demonstrated  positive results in all multiple reactors
(100%) while the single reactors yielded only 3 out of
14 (21%), and the positive predictive value and negative
predictive value of APST for multiple NSAID reactors
were 86 and 100%, respectively. Even though our study
revealed a higher proportion of positive APST in multiple
NSAID reactors than single reactors (19.0% and 10.6%,
respectively), there was no statistically significant association between APST positivity and multiple NSAID
reactors. Even though we selected 19 patients who just
recently experienced NSAID intolerance (only 1 month
before) to consider, this also gave the same result.
According to a previous pharmacogenetic study of
aspirin intolerance, the various drug responses and risk
of developing drug intolerance were found associated
with 17polymorphisms in drug-related enzymes and receptors. Therefore, the discordance between our study
13

and another publication which was conducted in Italy
might be explained by this pharmacogenomics condition.
However, there were some limitations in our study. We
found predominant18,19cases of single NSAID reactors unlike
previous reports. This may be caused by most of the
diagnosis being dependent on history directly taken from
the patient, not medical record documentation. Moreover,
SPT was not performed routinely to confirm the diagnosis
of single NSAID5 reactors because it had a potential risk
of anaphylaxis.
In conclusion, there was no significant association
between APST positivity and multiple NSAID reactors in
Thai patients which may represent the general Asian population. However, our study revealed significantly higher
proportions of personal and family history of atopic diathesis in multiple NSAID reactors. To distinguish single
and multiple NSAID reactors is practically significant
because other culprit drugs may be prescribed in single
drug reactors safely. Therefore, further study about single
and multiple NSAID reactors with a larger sample size,
or other diagnostic tools, in Thailand is recommended.
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