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Abstract 

Background  Mislabeling of drug allergic histories causes avoidable negative impacts on patients and healthcare sys-
tem. Although multidisciplinary adverse drug reaction (ADR) services to verify and de-label drug allergic histories have 
been operated in particular hospitals in Thailand, their performances have not been reported. This research aimed 
to examine the effectiveness of verification of drug allergic history and de-labeling (VD) services of the physician-led 
multidisciplinary ADR clinic.

Methods  This research was a retrospective descriptive study. Medical charts of patients with at least one drug aller-
gic history who received VD services at the multidisciplinary clinic between January 2017 to December 2018, were 
reviewed. Data on the history of drug allergy, VD services, and results were analyzed and presented using descriptive 
statistics.

Results  Seventy patients’ charts were reviewed, and 171 unconfirmed drug allergic histories were identified. 79.53% 
of the reported reactions involved skin and soft tissues. The most found adverse skin reactions were maculopapular 
rash, pruritic and erythematous rash, and angioedema. The remaining 20.47% were systemic reactions which included 
drug reaction with eosinophilia and systemic symptoms (DRESS), anaphylaxis, and nausea/vomiting was the most 
prevalent. Antituberculosis, beta-lactam antibiotics, and nonsteroidal anti-inflammatory drugs (NSAIDs) were the most 
reported suspected drugs. Drug allergic history reviewing by physicians or pharmacists could confirm and de-label for 
3 and 20 reactions, respectively. Seven and one reactions were confirmed by enzyme‐linked immunospot assay and 
patch test, respectively. The provocation tests with the suspected or alternative drug were conducted in 64 reactions. 
Twelve reactions were confirmed, and 45 reactions were de-labeled. Totally, 65/171 (38.01%) allergic histories were 
successfully de-labeled, 23/171 (13.45%) were confirmed, and 83/171 (48.53%) were inconclusive.

Conclusions  More than half of drug allergic histories were successfully confirmed or de-labeled by the multidisci-
plinary ADR team. The collaborative activities of various healthcare professionals, consisting of physicians, nurse, and 
pharmacists as presented in the study were effective in VD services and should be implemented in other healthcare 
settings.
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Background
Adverse drug reaction (ADR) is a collective term used 
to describe a significantly harmful or unpleasant reac-
tion that potentially results from medications [1]. Drug 
toxicity, side-effect, drug allergy, idiosyncratic reaction, 
teratogenesis, carcinogenesis, and drug withdrawal all 
fall under the umbrella of ADR. ADR that is not related 
to dose and pharmacological actions of the drug includes 
immunological, and idiosyncratic reactions [2]. The 
immunological involvement of the reaction renders the 
term ‘drug allergy’ or ‘drug hypersensitivity’ to be used. 
The prevalence of reported penicillin allergy ranges 
from 5% in the general population to 15% in hospitalized 
patients[3]. NSAID hypersensitivity has been reported 
among 0.6–2.5% of the general population and may reach 
5–10% in patients with bronchial asthma or other under-
lying atopic conditions [4]. To deal with drug allergy, 
withholding and avoiding the use of the culprit drugs 
are the proper management to prevent further harmful 
results from re-exposure to the drug [5].

Avoidance of drug allergy by not using the culprit or 
suspected drugs requires the record and reconciliation 
of drug allergic history in all relevant clinical databases 
including hospital databases, private clinic databases, 
drugstore databases, and other healthcare facilities’ data-
bases. The patient should also be informed and educated 
to avoid the culprit or suspected drugs as well as to notify 
healthcare professionals regarding his or her allergic his-
tory when receiving any medications. These recordings 
and informing are known as ‘labeling’ of drug allergic his-
tory. Although labeling helps prevent repeated exposure 
to the allergic drug, labeling can have a negative impact 
directly on the patient as well as on the healthcare sys-
tem [6]. A systematic review found that penicillin allergy 
labeling is related to the use of broader-spectrum or sec-
ond-line antibiotics, higher cost of treatment, longer hos-
pitalization, higher readmission rates, and a higher rate 
of antimicrobial resistance [7]. Drug allergy mislabeling 
leads to higher costs of treatment and unnecessary lim-
ited use of drugs which sometimes can be life-threaten-
ing [8, 9]. Several studies have identified the prevalence 
of drug allergy mislabeling and found that the prevalence 
has ranged between 0.32% and 27.35% [10–12]. The high 
variability in the prevalence of drug allergy mislabeling 
encourages the investigation of such prevalence locally 
to add more understanding to the issue. The drug aller-
gic history reported by Thai patients or their caregivers is 
at high risk of errors for various reasons: (1) drug allergy 
is sometimes diagnosed by the patient (self-diagnosis), 

family members, or non-qualified healthcare profes-
sionals, (2) lack of accurate and complete information 
for making the right diagnosis, and (3) misunderstand-
ing, confusion, or inability to remember the drug name, 
due to language barrier are commonly found among Thai 
patients [13].

Verification of drug allergic history and de-labeling 
(VD) services have been shown to effectively remove 
the inaccurate labeling of drug allergic history, and thus 
could aid antibiotic stewardship and rational use of medi-
cations [14, 15]. The VD services involve several complex 
steps: (1) comprehensive reviewing of allergic history 
to drugs and any chemicals, (2) identifying an immedi-
ate allergic reaction by skin prick and intradermal tests, 
(3) identifying a non-immediate reaction by patch tests, 
and (4) confirming the allergic reaction by drug provo-
cation tests [16]. Therefore, cooperative roles of a multi-
disciplinary care team with differing expertise including 
physicians, nurses, and pharmacists are required [17]. In 
Thailand, the multidisciplinary VD services are limited to 
only particular tertiary-level hospitals or university hos-
pitals due to insufficient human and laboratory resources. 
The data regarding the effectiveness of such team ser-
vices in Thailand’s context has not been examined. This 
study aimed to investigate the prevalence of drug allergic 
history mislabeling among Thai patients and examine the 
effectiveness of VD services of the multidisciplinary ADR 
professionals in Thailand.

Methods
Study design
This retrospective descriptive study was conducted in a 
physician-led multidisciplinary ADR clinic. Patient infor-
mation recorded in the hospital databases from January 
2017 to December 2018 was reviewed. All ambulatory 
and in-patients with at least one drug allergic history 
recorded in the databases who were referred to the clinic 
for VD services were included in the study. The research 
protocol was approved by the Institutional Review Board 
of the Faculty of Medicine, Chulalongkorn University 
(Approval Number 777/63).

The clinic was specialized for patients with positive his-
tories of drug allergy or other forms of ADRs. The mem-
bers of the clinic were two immunology physicians, one 
dermatology physician, one certified nurse specialized in 
allergy testing, and three clinical pharmacists specialized 
in ADRs. The clinic has been operated under an internal 
medicine department of a university hospital in Thailand. 
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The VD services were available every Tuesday and Thurs-
day from 9 a.m. to 4 p.m. The roles and responsibilities 
of team members regarding VD services are shown in 
Table  1 and Fig.  1. Working experiences as health care 
providers and as an ADR care team of the clinic members 
were 16.5 (interquartile range: 10.0–25.0) years and 5.5 
(interquartile range: 2.0–12.0) years, respectively.

Drug allergic history VD services
Patients with unconfirmed drug allergic history were 
identified and referred to the multidisciplinary ADR 
clinic by any physicians in the hospital. At the clinic, 
the patients were screened and enrolled in VD services 
by the nurse or the pharmacist. The enrolled patients 
were then interviewed, and their medical records were 
reviewed by the physician or the pharmacist to verify the 
patients’ drug allergic history. The Naranjo’s algorithm 
was used for the causality assessment [18]. In this step, 
de-labeling occurred when the experienced adverse reac-
tions were compatible with other alternative diagnoses, 
i.e., drug intolerance or side effects.

The remaining patients received a battery of in  vitro 
tests for drug allergy. In some patients, multiple tests 
were performed. Drug-specific interferon-gamma (IFN-
γ)-releasing cells by enzyme‐linked immunospot assay 
(IFN-γ ELISpot assay, Mabtech, Stockholm, Sweden), 
ELISpot, was used in patients with non-immediate reac-
tions or unclear history. A patch test (Finn Chambers, 
Hyrylia, Finland) was also used in patients with non-
immediate reactions. In patients with immediate reac-
tions, a skin prick test, followed by an intradermal (ID) 
test were considered. The test solutions used in the skin 
prick test and ID test were freshly prepared from the sus-
pected drugs by the pharmacists according to available 
published protocols [19]. Blood sample collections and 
skin testing procedures were performed by the nurse.

Provocation test, the controlled administration of the 
suspected drug to diagnose drug allergy, was used when 
the previous diagnostic evaluations were negative or 
unavailable. The provocation test was not considered in 
pregnant patients, patients with severe, life-threaten-
ing immunocytotoxic reactions, e.g., severe cutaneous 
adverse reactions (SCARs), vasculitis syndromes, and 

Table 1  Roles and responsibilities of the multidisciplinary team members

Activities Physician Nurse Pharmacist

1 Initial screening and enrolling of eligible patients / /

2 Reviewing and verification of drug allergic history / /

3 In vitro testing / / /

4 Skin testing / / /

5 Drug provocation testing / / /

6 De-labeling or confirmation of drug allergic history / /

Fig. 1  Roles and responsibilities of the multidisciplinary team members
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exfoliative dermatitis, since these conditions were con-
traindicated [20].

Data collection and statistical analysis
Data on the history of drug allergy including the name of 
the suspected drug, characteristics of the reaction, age 
at onset of the reaction; demographics of the patients 
including current age, and underlying illness; and data 
regarding the VD services including the causality assess-
ment, laboratory results, skin test results, and provoca-
tion tests were collected. The data were analyzed with 
Microsoft Excel, using descriptive statistics.

Results
Seventy patients were referred to the clinic for VD ser-
vices between January 2017 and December 2018. Data 
from a total number of 70 patients were reviewed and 
analyzed. The characteristics of the included patients 
are presented in Table  2. Most of the included patients 
were non-pregnant females (64.29%). The median age of 
the included patients was 51 (interquartile range [IQR]: 
36–63) years. Almost all the patients (92.86%) had an 

underlying illness. Cardiovascular diseases were the com-
mon underlying diseases found in patients (Table 2).

The median number of drug allergic histories was 2 
(IQR: 1–3) reactions/patient. A total of 171 unconfirmed 
drug allergic reactions received VD services (Tables  2 
and 3). One hundred and thirty-six reactions (79.53%) 
involved skin and soft tissues. Maculopapular rash, pru-
ritic and erythematous rash, and angioedema were the 
most prevalent skin reactions, which accounted for 
23.53%, 16.18%, and 9.56% of all skin reactions, respec-
tively. Among 35 systemic reactions, drug reaction with 
eosinophilia and systemic symptoms (DRESS), anaphy-
laxis, and nausea/vomiting were the most found (45.71%, 
14.29%, and 14.29%, respectively). Beta-lactam antibiot-
ics, anti-tuberculosis, and nonsteroidal anti-inflamma-
tory drugs (NSAIDs) were the most reported suspected 
drugs (21.63%, 14.62%, and 9.94%, respectively).

Of 171 unconfirmed drug allergic reactions at the 
enrollment, 153 reactions were evaluated by the pharma-
cists. The Naranjo’s algorithm was applicable only in 140 
allergic reactions, since insufficient data were found in 
the other 13 reactions. The causal relationships between 

Table 2  Characteristics of the included patients

* In case that a patient reported more than one allergic reaction, the earliest age was used for the calculation

Patient characteristics All patients (N = 70)

Gender

Male—no. (%) 25 (35.71)

Female—no. (%) 45 (64.29)

Median age at the encounter (Interquartile range: IQR)—year 51 (36–63)

Median age when the allergy occurred (IQR)—year 45 (25–55)*

Median duration with the allergy history (IQR)—year 1 (0–7)*

Total number of allergic history—item 171

Skin and soft tissue reactions—no. (%) 136 (79.53)

Systemic reactions—no. (%) 35 (20.47)

Median number of drug allergic history (IQR)—items/person 2 (1–3)

History of food allergy—no. (%) 4 (5.7)

Concomitant diseases—no. (%) 65 (92.86)

Cardiovascular diseases 32 (45.71)

Cancer 17 (24.29)

Asthma and/or allergic rhinitis 12 (17.14)

Chronic kidney disease 11 (15.17)

Bone and joint diseases 9 (12.86)

Human Immunodeficiency Virus infection 8 (11.43)

Opportunistic infection including tuberculosis 8 (11.43)

Diabetes mellitus 7 (10.00)

Hepatitis and chronic liver diseases 6 (8.57)

Neurological and psychiatric disorders 6 (8.57)

Skin diseases 6 (8.57)

Systemic lupus erythematosus 4 (5.71)

Others 4 (5.71)
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the suspected drug and its adverse reaction were possible 
for 87 reactions, probable for 52 reactions, and doubtful 
for 1 reaction. However, 2 confirmed allergic reactions 
were considered by global clinical judgment because of 
strongly suggestive histories. The remaining 169 reac-
tions were then evaluated by the physicians. One allergic 
reaction was confirmed, and 20 reactions were success-
fully de-labeled (Fig. 2).

Sixty-two reactions were eligible for ELISpot, yielding 7 
confirmed allergic reactions. Further various skin testing 
procedures were performed. Multiple tests for one reac-
tion were possible in this step. The patch test, skin prick 
test, and ID test were conducted for 9, 16, and 16 tests, 
respectively. Only one allergic reaction was confirmed by 
the patch test. Therefore, 141 reactions were spared for 
the provocation tests (Fig. 2).

For the provocation tests, 53 reactions were tested with 
the suspected drugs. Confirmed and de-labeled allergic 
reactions were 8 and 45 reactions, respectively. Eleven 
reactions were tested with alternative, chemically simi-
lar drugs instead of the suspected drugs. Four reactions, 
compatible with the reported histories, were observed 
and confirmed. Although 7 reactions were not observed 
with the alternative drug, de-labeling was not possible, 
because the suspected drugs were not tested. Thus, those 
7 reactions were classified as inconclusive. The remain-
ing 76 reactions did not receive any provocation tests and 
were classified as inconclusive as well (Fig. 2).

As a result, the multidisciplinary ADR team was able to 
de-label 65 drug allergic histories (38.01%) and confirm 
23 allergic reactions (13.45%). Counseling regarding aller-
gic history confirmation or de-labeling was delivered to 

all patients. The hospital databases, patient records, and 
drug allergy personal cards were successfully corrected. 
The remaining 83 reactions (48.53%) were inconclusive, 
so the allergic histories were not altered.

Discussion
The physician-led multidisciplinary team in this study 
was able to identify and de-label the mislabeled drug 
allergic histories for 38.01%, which was higher than the 
prevalence of mislabeling reported in previous literatures 
(0.32–27.35%) [11, 12, 16]. However, almost half of aller-
gic reactions were inconclusive. This was not surprising, 
since the diagnosis of drug allergy can be challenging, 
especially with limited information regarding the reported 
allergic reactions. Insufficient reliable history and records, 
language barrier, confusion about drug allergy and other 
forms of adverse reactions, attitudes toward drug allergy 
and safety of the de-labeling processes, and recall biases 
were commonly observed in this study. The Naranjo’s 
algorithm was not so helpful in those cases. As a result, 
only 3 (1.75%) and 20 (11.70%) reactions were confirmed 
and de-labeled based on reviewing and verification of 
allergic history by physicians or pharmacists. There was 
a limited number of reactions receiving skin testing in 
our study. This was because of (1) unavailable standard 
or published protocols for the suspected drugs, (2) the 
suspected drugs were not suitable for skin testing due to 
their direct irritation or cytotoxic properties, and (3) the 
allergic reactions were unlikely to obviously respond with 
skin testing, e.g., DRESS, acneiform eruptions, acute gen-
eralized exanthematous pustulosis (AGEP), hepatitis, and 
thrombocytopenia [21, 22]. About half of the reactions 

Fig. 2  Multidisciplinary verification and de-labeling services and outcomes
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in this study were not eligible for the provocation test, 
because the patient’s conditions or drug allergic reac-
tions were contraindicated, such as pregnancy, SCARs, or 
other life-threatening reactions [20]. Although some reac-
tions in particular patients were good candidates, those 
patients denied the provocation test.

In our study, there were 11 provocation tests that used 
alternative drugs instead of the suspected drug. This was 
because of unavailability of the suspected drug or other 
compelling reasons such as searching for another safer 
cephalosporin for the ongoing infections in patients with 
ceftriaxone allergic histories [23, 24]. The four observed 
reactions, which were similar to the reported reactions, 
were confirmed as true allergic history. On the contrary, 
we could not de-label the seven reactions with negative 
results from provocation tests using the alternative drugs, 
since they possibly were real ones, but very specific to the 
culprit drugs. Even though those reactions were labeled 
as inconclusive with a need for further investigation, usa-
ble alternative drugs for such patients were identified.

The mislabeling of drug allergic history was still a chal-
lenging problem among Thai patients. Such problems 
were not limited to only antibiotics but also found in 
other drug classes. Besides, the successful de-labeling 
required sophisticated actions and procedures of various 
expertise rather than based solely on history reviewing or 
laboratory testing. Therefore, the value of the multidisci-
plinary ADR team, consisting of different healthcare pro-
fessionals with cooperative roles and responsibilities, was 
clearly demonstrated in our study. However, there was 
a high proportion of inconclusive reactions that could 
not be exactly determined due to insufficient informa-
tion or other reasons as mentioned. Some of them may 
not be the problem if they were systematically investi-
gated, completely documented, and judiciously consid-
ered by experienced healthcare professionals at the time 
of adverse reaction occurrence, since all necessary data 
could possibly be completed [25]. Measures to improve 
patients’ knowledge and understanding of drug allergy 
such as comprehensive counseling with printed informa-
tion personalized for patients’ health literacy levels and a 
validated drug allergy personal card should also be effec-
tively provided [26].

This study has several limitations that need to be clari-
fied. First, the study subjects were purposefully referred 
to the ADR clinic by other departments of the hospital. 
Those patients were initially screened by other health-
care professionals, who tended to report multiple drug 
allergic reactions (the median number of drug allergic 
reactions was 2 items/person), and had higher demand 
for de-labeling or confirmation of drug allergic his-
tory, because there was no available treatment for their 

conditions. The provocation tests with the suspected 
drugs or the alternative drugs were also performed at a 
higher rate in our study than the usual care in routine 
situations. Second, the reported drug allergic reac-
tions in our study comprised different adverse reactions 
with various suspected drug classes. Subgroup analysis 
based on drug class or type of ADR was not performed, 
because insufficient sample size could lead to inaccu-
rate interpretation. Finally, individual reported reactions 
were not tested with all available tests, especially the 
provocation test. Therefore, the true prevalence of misla-
beling as well as the performance of the aforementioned 
in vitro or skin tests were not possible to be determined.

Future studies should be conducted in a larger group of 
general populations with various health statuses and dif-
ferent drug allergic histories, so that the study could be 
more generalizable and applicable for subgroup analy-
sis. It should also be designed to ensure that all reported 
reactions will be examined by all possible testing meth-
ods, including the provocation test to determine the real 
prevalence and performance of each test. Moreover, the 
impact of de-labeling, such as the acceptability of patients 
and caregivers, further allergic reaction to the de-labeled 
drug, and clinical, humanistic, and economic outcomes 
of the services, should be studied.

Conclusions
Mislabeling of drug allergic history was commonly found 
among Thai patients. Such histories were successfully 
de-labeled by the multidisciplinary team. Confirmation 
of drug allergic history or identification of safe alterna-
tive drugs for individual patients by the team were also 
helpful. Those findings suggest that the collaborative 
activities of various healthcare professionals as the mul-
tidisciplinary ADR team in this study should be widely 
implemented in healthcare settings.
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