IOriginaI Article

Asia Pacific
Allergy

[ OPEN _

Validation of the Chinese drug hypersensitivity
quality of life questionnaire: Role of delabeling

Hugo W.F. Mak, MBBS'

, Elsie T.S. Chan, BNurs', Jackie S.H. Yim, MSc', Elaine Lee, MSc’,

Dorothy L.Y. Lam, MSc', Valerie Chiang, MBBS?, and Philip H. Li, FRCP'*

ABSTRACT

Background: The Drug Hypersensitivity Quality of Life Questionnaire (DrHy-Q) is not currently available in Chinese. Bes@

penicillin allergy (PA) is a worldwide public health challenge, and delabeling inauthentic PA can improve clinical and economic
outcomes. However, its effect on health-related quality of life (HRQoL) remains poorly known.

Objective: The study objective is to translate and validate a Chinese version of DrHy-Q and investigate the effect of PA delabeling
on HRQoL using DrHy-Q.

Methods: A Chinese DrHy-Q was translated then completed by patients with drug allergy labels for psychometric validation.
Afterwards, another cohort of patients finished the Chinese DrHy-Q before and after their PA workup for pre—post comparison.

Results: A total of 130 patients were studied. Sixty-three patients (79.4% female; median age = 59 + 15 years) completed the
Chinese DrHy-Q for validation (mean score = 38.9+23.5). It demonstrated excellent internal consistency (Cronbach o = 0.956;
95% confidence interval [Cl], 0.939-0.971) and test-retest reliability (intraclass correlation coefficient = 0.993 [95% ClI, 0.969—
0.998]). Construct validity was confirmed by its one-dimensional structure in factor analysis. Divergent validity was established
because only 2 (out of 9) SF-36 scales showed weak negative correlations to DrHy-Q. Patients with multiple implicated drugs
presented significantly higher DrHy-Q scores than those with only a single drug (42.0+22.5 vs 28.7 +24.4; P = 0.038), showing
discriminant validity. Subsequently, another 67 patients (73.1% female; median age = 56 + 15 years) underwent PA investigations
and completed their pre—post DrHy-Q. A significant drop in DrHy-Q score was shown (40.8+21.7 vs 26.6+22.5; Cohen’s d =
0.964; P < 0.001), reflecting improvement in HRQoL.

Conclusion: The Chinese DrHy-Q is reliable and valid for HRQoL assessment. PA delabeling significantly benefits patients’

HRQoL. Future larger-scale studies are warranted to corroborate our findings.
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1. Introduction

Drug hypersensitivity reactions (DHR) are unpredictable,
dose-independent adverse drug reactions that clinically resemble
allergic reactions [1]. Suspected DHR are commonly encoun-
tered in clinical practice, and restrictions due to drug allergy
labels can greatly impede future prescription choices. For exam-
ple, a population-wide study in Hong Kong demonstrated that
>7% of the population carried at least 1 physician-diagnosed
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drug allergy label in their medical records [2]. Among them,
B-lactam or penicillin antibiotics were the most implicated class
of drugs, contributing to >28% of all drug allergy labels and
2% of the entire Hong Kong population. Alarmingly, the prev-
alence of penicillin allergy (PA) is even higher in reports from
European cohorts with an estimated prevalence of up to 8% to
10% [3]. This global burden of drug allergy is a huge concern, as
PA labels are known to be associated with inferior clinical out-
comes, prolonged hospitalization, higher medical costs as well
as development of multidrug resistant organisms [4]. Delabeling
of incorrect PA is safe and can lead to reduction in nonpenicillin
antibiotic use, improved clinical outcomes, as well as reduction
in future healthcare costs [5-10]. Despite a myriad of detrimen-
tal effects associated with PA, there have been surprisingly few
studies focusing on patient-reported outcomes (PROs) such as
health-related quality of life (HRQoL) and disease perception
[11].

HRQoL is an important outcome measure and integral
part of allergy research, with extensive literature published
for food allergy and asthma. However, research pertaining
to measuring HRQoL for DHR remains relatively scarce
[12]. One reason is that validated and disease-specific instru-
ments to measure HRQoL for DHR have been lacking until
recent years. The Drug Hypersensitivity Quality of Life
Questionnaire (DrHy-Q) was first developed and validated
in Italy to assess the HRQoL of patients with DHR [13].
DrHy-Q is a self-administered questionnaire that consists of
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15 questions on a 5-point Likert scale. The aggregate score is
converted to a scale of 0 to 100, where a higher score indi-
cates poorer HRQoL. This tool was subsequently validated
and used in a number of European countries such as Turkey
and Spain [14-17]. Nevertheless, experience remains limited
in Asia, of which Thailand is the only country with its own
localized, validated version [18].

Some previous European studies have evaluated the impact
of allergy interventions such as desensitization on HRQoL [19,
20]. Yet, no studies have ever been conducted outside of Europe.
Provided that there have been reported differences in DrHy-Q
scores even among different European countries, there is likely
even greater diversity in different populations around the
world [17]. Population-specific tools to aid further research on
HRQoL for DHR in populations beyond Europe are, therefore,
urgently needed. Moreover, DrHy-Q has never been applied to
investigate the outcomes and effects of drug allergy delabeling.

In recent years, the Hong Kong Drug Allergy Delabeling
Initiative was established in Hong Kong to conduct territo-
ry-wide PA delabeling [10]. It offers us a good opportunity
to study, in a vastly different geographical and cultural con-
text, the effects of PA delabeling on different aspects of out-
comes including HRQoL. However, all these are not possible
without a validated DrHy-Q in Chinese. This study aims to
translate and validate the Chinese version of DrHy-Q, as well
as to demonstrate its use in assessing HRQoL following PA
delabeling.

2. Materials and methods
2.1. Stage 1: Translation and pilot testing

The translation process referenced international guidelines as
shown in Fig. 1 [21]. First, the original DrHy-Q was translated
into Chinese by 2 translators who discussed and reconciled a single
translated version with other researchers of this study. The Chinese
version was then back-translated into the source language by
another blinded translator. Next, the back-translated questionnaire
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was reviewed by all the researchers, and the Chinese translation
was revised accordingly. The revised version was distributed to a
focus group for pilot testing, which resulted in a finalized version.

2.2. Stage 2: Validation

After cross-cultural adaptation, the Chinese DrHy-Q underwent
a validation procedure to confirm its psychometric properties to
be consistent with the original version. For this purpose, patients
>18 years old and labeled allergic to medications were sequentially
recruited from Queen Mary Hospital (QMH) and Grantham
Hospital (GH) in Hong Kong. They were asked to fill in the
Chinese DrHy-Q and the validated Chinese (Hong Kong) version
of the 36-Item Short Form Survey (SF-36) simultaneously given.
Their demographic and clinical characteristics were also collected.
Those who did not complete both questionnaires were excluded.

2.3. Reliability

The reliability of the questionnaire was examined in terms of
internal consistency and test-retest reliability. Internal consis-
tency was quantified using Cronbach o, which indicates ade-
quate internal consistency for group comparison if >0.70. For
clinical application, Cronbach a > 0.90 is often required [22].
Test—retest reliability was assessed by administrating the trans-
lated DrHy-Q twice to patients with no major changes in health
or allergy status (ie, no allergy assessment, delabeling, or confir-
mation during the period) with an interval of at least 1 week.
Correlation of responses was measured in intraclass correlation
coefficient (ICC), which is considered satisfactory if 0.4 to 0.7
using the 2-way mixed consistency model [23].

2.4. Validity

The construct validity, divergent validity, and discriminant valid-
ity were checked for the validity of the translated instrument.
The construct validity of the translated survey was examined

Original version

Source

Version 1b by translator 3

language

Version 0a by translator 1 Version 0b by translator 2

both translators and researchers
discuss and reconcile 0a and Ob

Chinese

Version 1

both translators and researchers
compare 1b with the source then amend

Figure 1. Flow of forward- and back-translation of the questionnaire.
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by the exploratory factor analysis with maximum likelihood.
Factors were extracted based on the scree plot and parallel anal-
ysis. A one-dimensional structure as the original DrHy-Q was
expected. Items with factor loadings < 0.40 were excluded.

For divergent validity, the validated Chinese (Hong Kong)
SF-36 was used as a comparison tool [24]. Developed in 1992,
SF-36 is a generic HRQoL questionnaire that comprises 9 multi-
item scales (except health change), each for a health concept
such as emotional well-being and physical functioning. Because
DrHy-Q is a disease-specific HRQoL questionnaire, we do not
expect strong correlations with other generic surveys. As higher
scores indicate better health status in SF-36, we hypothesize that
no or only a weak negative correlation exists between DrHy-Q
and SF-36. This was tested by Spearman correlation between the
DrHy-Q score and each of the SF-36 scale scores. Numerically, 0
< p £0.39 implies no or a weak correlation, while 0.40 < p < 0.59
and p > 0.60, respectively, imply a moderate one and a strong one.

Discriminant validity was also tested by categorizing patients
into different subgroups according to their clinical characteris-
tics (type and number of suspected drug allergies, and type and
severity of index reactions) and comparing their DrHy-Q scores.
Statistical tests applied here include the Mann-Whitney U test
and the Kruskal-Wallis H test.

2.5. Stage 3: Application

After linguistic and psychometric validation, the Chinese ver-
sion was introduced to clinical settings. A cohort of patients
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>18 years old and referred for PA investigation at QMH or GH
was enrolled. Only patients with fully completed allergy evalu-
ation with a final allergist-made diagnosis (either with PA con-
firmed or delabeled) were included. All patients were provided
and completed a DrHy-Q prior to their delabeling workup (as
pre-responses). Then regardless of their final diagnosis, another
DrHy-Q was distributed to collect their post responses 1 week
after completion of allergy evaluation. Their demographic and
clinical characteristics were gathered as well.

Paired ¢ test was used to compare DrHy-Q scores before and
after delabeling. The standardized effect size of the intervention
was denoted by Cohen’s d, which represents small, medium
or large effect size if 2 0.2, > 0.5, or 2 0.8, respectively. Their
percentage changes in DrHy-Q scores were also calculated and
reported.

2.6. Allergy investigation

For delabeling, history taking, skin test ([ST]; skin prick test
[SPT] and then intradermal test [IDT] if negative for imme-
diate-type reactions, or delayed IDT and patch test [PT] for
nonimmediate reactions), and drug provocation test ([DPT];
nonimmediate type reactions were assessed via follow-up nurse
clinic 1 week after DPT) were done in order by the attending
allergist. In vitro tests, such as basophil activation test and
lymphocyte transformation test, might be ordered at the aller-
gist’s discretion if clinically indicated. Tolerance was confirmed
after a negative DPT. On the contrary, patients with a clinically

DrHy-Q scores of patients with different demographic and clinical characteristics

N (%) DrHy-Q score P
Total 63 (100.0) 38.9+23.5 NA
Age
>65y 21(33.3) 42.5+29.0 0.704
<65y 42 (66.7) 37.1+20.3
Sex
Female 50 (79.4) 41.4+23.0 0.074
Male 13 (20.6) 29.0+23.7
Duration of allergy label
<1y 9(14.3 47.8+19.3 0.138
>y 54 (85.7) 37.4+23.9
Implicated drug
-Lactam antibiotics 52 (82.5) 39.6+22.8 NAT
Non-f3-lactam antibiotics 24 (38.1) 41.3+23.9
NSAID 21(33.3) 42.9+22.7
Radiocontrast media 9(14.3) 39.8+21.3
Others 28 (44.4) 39.9+241
Number of implicated drug(s)
Single 15 (23.8) 28.7+24.4 *0.038
Multiple 48 (76.2) 42.0+22.5
Type of index reaction
Immediate (<1 h) 22 (34.9 40.6+23.7 0.735
Nonimmediate (>1h) 27 (42.9) 39.4+24.0
Unknown 14 (22.2) 35.1+234
Severity of index reaction
Anaphylaxis or SCAR 4(6.3) 57.5+19.6 0.073
Others 59 (93.7) 37.6+23.3
Clinical manifestations
Urticaria 23 (36.5) 40.1+22.8 0.226
Anaphylaxis 1(1.6) 73.3 £ NA
Non-SCAR cutaneous reactions 23 (36.5) 39.4+23.4
SCAR 3(4.8) 52.2+20.2
Others 13 (20.6) 30.0+241

DrHy-Q, Drug Hypersensitivity Quality of Life Questionnaire; NSAID, nonsteroidal anti-inflammatory drugs; SCAR, severe cutaneous adverse reactions.

Bold denotes variable reaching statistical significance.

1The groups are not mutually exclusive because patients could be subjected to multiple suspected drug allergies.
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compatible positive result in any of the conducted tests were
deemed penicillin allergic.

All statistical analyses were conducted on IBM SPSS Statistics
version 28.0 (IBM Co., Armonk, NY, USA). Two-sided P-value
<0.05 was considered statistically significant.

This study was approved by the Institutional Review Board
of the University of Hong Kong/Hospital Authority Hong
Kong West Cluster (Chairperson Professor Sydney Tang) on 8
September 2020 (Reference Number: UW20-631). All patients
provided informed consent.

3. Results
3.1. Validation

At the validation stage, 63 patients constituted the cohort and
completed both DrHy-Q and SF-36. The median age was 5915
years and the female:male ratio was 3.9:1. The median duration
of drug allergy label was 10.0 = 12.4 years. The leading suspected
causes were [-lactam antibiotics (52/63, 82.5%), non-B-lactam
antibiotics (24/63, 38.1%), nonsteroidal anti-inflammatory
drugs (21/63, 33.3%) and radiocontrast media (9/63, 14.3%).
Around three-quarters (48/63, 76.2%) of patients had >1 drug
allergy label. Regarding the index event, 6.3% (4/63) of them
complained of severe reactions (anaphylaxis or severe cutaneous
adverse reactions [SCAR]). For SCAR, all 3 patients were diag-
nosed with drug reaction with eosinophilia and systemic symp-
toms. Table 1 summarizes their demographics and other clinical
characteristics. The overall mean DrHy-Q score is 38.9+23.5.

3.2. Reliability

Excellent global internal consistency was established with a
Cronbach a of 0.956 (95% confidence interval [CI],0.939-0.971),
meeting the criterion for clinical application. Nine patients com-
pleted DrHy-Q the second time and confirmed the questionnaire’s
test—retest reliability (ICC = 0.993 [95% CI, 0.969-0.998]).

3.3. Validity

In terms of construct validity, a 1-dimensional structure, which
explained up to 62.9% of the total variance, was revealed
via exploratory factor analysis. No survey item was excluded
because all factor loadings exceeded 0.40 (Table 2).

Divergent validity was demonstrated in view of the differen-
tiation between SF-36 and DrHy-Q. Only 2 SF-36 scales were
weakly and negatively correlated to DrHy-Q (Table 3). Both
(emotional well-being [Spearman p = -0.390; P = 0.002] and
social functioning [Spearman p = -0.349; P = 0.005]) concern
mental health impairment. The other 7 scales did not display
statistically significant associations with DrHy-Q.

Subgroup analysis based on index drugs and reactions also
suggested good discriminant validity. Multiple implicated drugs
predicted significantly higher DrHy-Q scores, that is, poorer
HRQoL than those with only a single trigger (42.0+22.5 vs
28.7+24.4; P = 0.038). The DrHy-Q scores based on different
clinical features are also listed in Table 1.

3.4. Application

In the application phase, a total of 67 patients met all inclusion
criteria (referred for and completed PA workup, finished both
pre—post DrHy-Q) and were included for analysis: 73.1% of
them were female and the median age was 56 = 15 years (Table 4).
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Factor loading of items in the Chinese version of DrHy-Q

Item Factor loading

Since | am unable to take drugs every iliness limits me more than 0.720
other people.

| am afraid of being administered a drug during an emergency to 0.808
which [ am allergic.

| feel frightened due to my problem of allergy reaction. 0.838

The problem of adverse reaction to drugs affects my life. 0.863

| would like the allergist’s opinion before taking drugs prescribed by~ 0.590
other specialists.

Even a little discomfort for me is a problem. 0.861

The fact that | cannot use medication safely made me feel different ~ 0.844
from others.

| feel anxious due to my problem of allergy reaction. 0.871

For each disease | would be confident that there is a drug that I can  0.613
safely take.

|'am afraid | could not deal with the pain. 0.723

| feel anguished due to my problem of allergy reaction. 0.863

| worry every time | take a drug different from ones that cause my 0.826
allergic reactions.

| give up leisure activities (sport, vacations, and trips) because of my  0.666
problem.

I'm in a bad mood due to my problem of allergy reaction. 0.697

The idea of taking a medicine makes me feel anxious. 0.799

Spearman correlation between DrHy-Q score and SF-36 scales

Spearman
SF-36 scale p Pvalue
Physical functioning —-0.205 0.107
Role limitations due to physical health -0.180 0.157
Role limitations due to emotional problems -0.216 0.089
Energy/fatigue —-0.245 0.053
Emotional well-being -0.390 *0.002
Social functioning -0.349 *0.005
Pain -0.192 0.133
General health —-0.164 0.198
Health change —-0.208 0.102

DrHy-Q, Drug Hypersensitivity Quality of Life Questionnaire; SF-36, 36-Item Short Form Survey.
Bold denotes correlations reaching statistical significance.

The median duration of drug allergy label was 11.0+14.3 years
ago. More than half (41/67, 61.2%) of the cohort had multiple
drug allergy labels. The average DrHy-Q score before allergist
consultation is 40.8 +21.7.

3.5. Ninety-seven percent of patients could safely use
B-lactam after workup

During workup, all of them showed negative ST and proceeded
to DPT. Eventually, 94% of them (63/67) were delabeled after
a negative DPT for at least 1 penicillin. On the contrary, 4 had
their recorded allergies confirmed after positive DPT, 2 of whom
have further undertaken tolerance tests and confirmed their tol-
erance to another penicillin/B-lactam.

3.6. Delabeling leads to on average 40% improvement in
HRQoL

After diagnosis, the majority (58/67, 86.6%) of patients reported
better HRQoL (ie, lower DrHy-Q score), whereas 3 sustained their
scores (1 of them gave the lowest possible DrHy-Q score in both
pre- and post-questionnaires already) and 6 reported worse HRQoL.
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Demographic and clinical characteristics of patients referred for
penicillin allergy delabeling

N (%) or mean = SD

Demographics

Age (median, y) 56+15

Female sex 49 (73.1)
Duration of allergy label

Median, y 11.0+14.3
Implicated drug

[-Lactam antibiotics 67 (100.0)

Non-p-lactam antibiotics 23 (34.3)

NSAID 11 (16.4)

Other 14 (20.9)
Number of implicated drug(s)

Single 26 (38.9)

Multiple 41 (61.2)
Type of index reaction

Immediate (<1h) 25(37.3)

Nonimmediate (>1h) 16 (23.9)

Unknown 26 (38.8)
DrHy-Q score

Baseline 40.8+21.7

After allergy investigation 26.6+22.5

Percentage change (%) -39.7+39.3

DrHy-Q, Drug Hypersensitivity Quality of Life Questionnaire; NSAID, nonsteroidal anti-inflammatory
drugs; SD, standard deviation.

The overall DrHy-Q score significantly dropped to 26.6+22.5 after
delabeling (P < 0.001), implying a major improvement in HRQoL
(Fig. 2). A large effect size was reflected by a Cohen d of 0.964
(95% CI, 0.668-1.248), and the average percentage change in the
DrHy-Q score was -39.7+39.3. Specifically, among the 4 patients
with genuine PA, those with tolerated alternative still showed
certain improvement (percentage change in the DrHy-Q score
= -12.0+6.6), while the remaining half demonstrated worsened
HRQoL (percentage change in the DrHy-Q score = +14.8 £ 14.4).

4. Discussion

This study confirms the validity of our Chinese version of
DrHy-Q as well as demonstrates that the positive impact PA
delabeling has on HRQoL.
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Our high Cronbach a and ICC (>0.95) evidenced the reli-
ability of the Chinese DrHy-Q. Together with the unidimen-
sional structure, which is consistent with the original and most
other translated versions, these findings proved that the Chinese
DrHy-Q is an excellent instrument for measuring a single con-
struct using multiple aspects [13, 14, 16-18].

Our results confirmed the divergence between DrHy-Q
and SF-36 as hypothesized. As widely reported, DHR exerted
certain detriments poorly detectable by generic surveys, high-
lighting the uniqueness and significance of DrHy-Q [13, 16].
Comparatively, we appreciated stronger associations between
DrHy-Q and mental health-related SF-36 scales. Likewise, in
the Dutch study, DrHy-Q was least correlated to health change
and physical functioning but most to energy/fatigue and emo-
tional well-being (in terms of Spearman p) [17]. Other studies
comparing DrHy-Q with the Psychological General Well-Being
Index also reported certain correlations, signifying the momen-
tous influence of DHR history on patients’ mental well-being
[14,15].

In concordance with other validation studies, the Chinese
DrHy-Q could differentiate patients with multiple and single
implicated drugs [16—18]. This can be justified by the fact that
multiple labels imply greater uncertainty and limitations in drug
use, as well as worse clinical outcomes secondary to the prescrip-
tion restrictions associated with such labels. Interestingly, female
patients and patients suffering from severe reactions tended to
have worse DrHy-Q scores, although not reaching statistical sig-
nificance possibly due to our relatively small sample size. With
this in mind, further study with more enrolled subjects would be
useful to determine if these factors are indeed significant.

Moreover, to our best knowledge, it is the first study to
investigate the impact of drug allergy delabeling on patients’
HRQoL in Asia. We demonstrated that delabeling incorrect
PA can improve HRQoL and the psychological burden of drug
allergy patients. It is worth noting that, the DrHy-Q score did
not reach zero even after the removal of PA labels, suggesting
a possible long-lasting impact on HRQoL and mental health
despite debunked PA claims. Given that data was only collected
at 2 time points in our study, future research with serial data of
longer term should be conducted to study the long-term effects
of allergy interventions.

100
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70
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40

DrHy-Q score
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M Pre
M Post

Figure 2. Pre- and postdelabelling DrHy-Q. DrHy-Q, Drug Hypersensitivity Quality of Life Questionnaire.
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Interestingly, our findings diverged from an earlier Spanish
study, which reported improvement in HRQoL after drug allergy
evaluation regardless of test outcomes [20]. In our cohort, the
HRQoL of patients with confirmed allergy appeared to slightly
worsen upon confirmation by allergy investigations. This may
be explained by cultural differences between European and
Asian populations, or disparities in clinical practice in different
territories. Future larger-scale, multicenter studies are needed to
study these factors. More validated instruments should be made
available to facilitate international collaboration and compari-
son, especially in non-European countries.

PA delabeling is essentially confirming tolerance to penicil-
lins. In other words, it is a collection of medical procedures/
interventions, comprising history taking and risk stratifica-
tion, ST (SPT, [delayed] IDT, and PT), DPT and even in vitro
tests and postdelabeling counseling. In this study, we only
assessed and demonstrated that PA delabeling as a whole is
effective in enhancing HRQoL. Future dedicated study, which
measures patients’ responsiveness to each particular pro-
cedure or intervention, is warranted. For example, whether
tailored, in-depth postdelabeling counseling, or longer post-
delabeling follow-up, could further boost HRQoL and other
PROs such as willingness to reuse penicillins. Regardless,
despite a very small cohort size, we have shown that tolerance
tests might be able to improve the HRQoL of truly penicil-
lin-allergic patients. This finding requires corroboration from
future investigations.

Until now, HRQoL research in the area of drug allergy has
been largely lacking. Little is known about the impact of DHR
and related interventions from the patient’s perspective, espe-
cially in the long term. It is even rarer to have PROs designated
as the primary outcome in clinical studies [25]. With the ever-ris-
ing importance of patient-centered and personalized care, the
role of PROs in research and clinical practice, for example, as
a point-of-care indicator of treatment response, warrants fur-
ther attention. Furthermore, more PRO instruments specific to
allergic diseases such as anaphylaxis should be developed and
validated.

This study had several limitations. The sample size was
relatively small so subtle differences may not be detected. In
this pilot study, we mainly focused on and collected variables
related to the clinical features of DHR per se, such as caus-
ative agent, timing, and severity of reactions, and it is possi-
ble that certain confounders exist but are out of our scope
of investigation. More variables such as comorbidities and
other PROs should be incorporated for more comprehensive
assessment in future studies. In addition, interregional and
interethnic comparisons could not be performed because the
characteristics of other patient cohorts and clinical protocols
were not available. This may be achieved by future multina-
tional studies with predesigned protocols to ensure the clinical
and research practice would not significantly vary across the
studied countries.

To conclude, our study showed that the Chinese DrHy-Q was
a valid and reliable instrument for HRQoL assessment among
patients with DHR history. PA delabeling was an effective
means to improve the HRQoL of patients with suspected PA.
The potential of DrHy-Q as a point-of-care tool warrants fur-
ther exploration.
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