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Background: Excipient allergy is a rare, but potentially lethal, form of drug
allergy. Diagnosing excipient allergy remains difficult in regions without
mandatory drug ingredient disclosure and is a significant barrier to drug safety.
Objective: To investigate the feasibility of a drug allergy registry-based excipient
database to identify potential excipient culprits in patients with history of drug
allergy, using polyethylene glycol (PEG) as an example.

Methods: An excipient registry was created by compiling the excipient lists
pertaining to all available formulations of the top 50 most reported drug
allergy culprits in Hong Kong. Availability of excipient information, and its
relationship with total number of formulations of individual drugs were
analysed. All formulations were checked for the presence or absence of PEG.
Results: Complete excipient information was available for 36.5% (729/2,000) of
all formulations of the top 50 reported drug allergy culprits in Hong Kong. The
number of formulations for each drug was associated with proportion of
available excipient information (p = 0.466, p = 0.001). Out of 729 formulations,
109 (15.0%) and 620 (85.0%) were confirmed to contain and not contain PEG,
respectively. Excipient information was not available for the other 1,271 (63.6%)
formulations. We were unable to confirm the presence or absence of PEG in
any of the top 50 drug allergy culprits in Hong Kong.

Conclusion: In countries without mandatory drug ingredient disclosure,
excipient databases are unlikely able to identify potential excipient allergy in
drug allergy patients. Legislations to enforce mandatory and universal
ingredient disclosure are urgently needed.
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Excipient allergy is an uncommon form of drug allergy which can pose as a significant
diagnostic challenge. Excipients often present as hidden allergens within certain drug or
vaccine formulations, which can be incorrectly mistaken for factitious or multiple drug
allergies (1-3). Among oral medications, over 90% of formulations contain at least one
potential allergenic substance (4). Missed or misdiagnosis of excipient allergy can be
potentially lethal and lead to inappropriate drug avoidance. Polyethylene glycol (PEG)

01


http://crossmark.crossref.org/dialog/?doi=10.3389/falgy.2023.1331036&domain=pdf&date_stamp=2020-03-12
https://doi.org/10.3389/falgy.2023.1331036
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/falgy.2023.1331036/full
https://www.frontiersin.org/articles/10.3389/falgy.2023.1331036/full
https://www.frontiersin.org/articles/10.3389/falgy.2023.1331036/full
https://www.frontiersin.org/articles/10.3389/falgy.2023.1331036/full
https://www.frontiersin.org/articles/10.3389/falgy.2023.1331036/full
https://www.frontiersin.org/journals/allergy
https://doi.org/10.3389/falgy.2023.1331036
https://www.frontiersin.org/journals/allergy
https://www.frontiersin.org/

Kan et al.

is one example of the several clinically significant and common
excipients associated with life-threatening anaphylaxis (5).
Although an uncommon entity, PEG and other excipient
allergies can almost never be confirmed or excluded in countries
without pharmaceutical legislations mandating complete drug
ingredient disclosure. This devastating impact was exemplified
global COVID-19

superfluous fear of “potential” excipient allergy among patients

during vaccination  campaigns—with
with history of drug allergy, which greatly fuelled vaccine
hesitancy and impeded uptake (6-8).

In many parts of the world, pharmaceutical companies are not
mandated to publicly disclose the complete list of ingredients and
excipients in individual drug formulations. This makes it often
near-impossible to confidently identify specific culprits within
drug formulations or select safe medications for patients with
excipient allergy. In Hong Kong, patients with history of life-
threatening reactions have been misdiagnosed with drug allergies
prior to confirming excipients as culprits (9). To address this, we
developed an excipient database based on our territory-wide drug
allergy registry in Hong Kong to help facilitate the diagnosis and
management of excipient allergy in our region—the Hong Kong-
Excipient Registry (HK-ER). By systematically compiling all
publicly available excipient data, HK-ER aimed to identify
excipients in all registered formulations of the most commonly

10.3389/falgy.2023.1331036

reported drug allergy culprits. We present findings of a pilot
study using HK-ER to identify drug formulations, using PEG as
an example for selecting safe medications for patients with
excipient allergy.

2 Materials and methods

HK-ER was created by compiling the excipient lists pertaining
to all available oral and injectable formulations of each of the
top 50 most reported drug allergies in Hong Kong (either by
extracting from product inserts or contacting individual
pharmaceutical companies). The top 50 reported drug culprits, as
of 31st December 2022, was retrieved from a unified, population-
wide reported drug allergy registry representing 7.3 million
(99%) of the Hong Kong population as previously described (10).
In view of the recent relevance for mRNA vaccines, PEG was
selected for this pilot study (5). Depending on the available
excipient information from HK-ER, all drug formulations were
then categorised as either “contains PEG”, “does not contain
PEG”, or The relationship between the total

number of formulations for a drug and the percentage of

“unknown”.

drugs with excipient information available was analysed using

TABLE 1 Top 50 reported drug allergy culprits in Hong Kong and the individual proportion of formulations with excipient information for PEG available.

Drug name No. of formulations with excipient

information/Total no. of formulations

Drug name
(continued)

No. of formulations with excipient
information/Total no. of formulations

cetylsalicylic acid (aspirin) 7/18 (38.9%) Sulphur -
Amoxicillin-clavulanate 0/4 (0.0%) Clarithromycin 16/33 (48.5%)
Phenoxypenicillin 0/2 (0.0%) Naproxen 4/19 (21.1%)
Amoxicillin 34/101 (33.7%) Chloramphenicol 0/2 (0.0%)
Tetracycline 3/11 (27.3%) Celecoxib 9/28 (32.1%)
Diclofenac 34/112 (30.4%) Tramadol 15/42 (35.7%)
Ampicillin 8/27 (29.6%) Ketorolac 0/6 (0.0%)
Mefenamic acid 27/74 (36.5%) Hyoscine 22/49 (44.9%)
Cotrimoxazole 4/13 (30.8%) Prochlorperazine 7/13 (53.8%)
Ibuprofen 28/78 (35.9%) Metoclopramide 5/19 (26.3%)
Paracetamol 270/722 (37.4%) Ofloxacin 4/11 (36.4%)
Cloxacillin 9/26 (34.6%) Brimonidine -2
Erythromycin 7/20 (35.0%) Azithromycin 18/39 (46.2%)
Alcohol 2/8 (25.0%) Acetaminophen- -2
phenyltoloxamine

Allopurinol 10/27 (37.0%) Vancomycin 1/7 (14.3%)
Cefuroxime 10/27 (37.0%) Ceftriaxone 11/24 (45.8%)
Benzylpenicillin 0/2 (0.0%) Piperacillin + Tazobactam 10/16 (62.5%)
Ciprofloxacin 15/47 (31.9%) Doxycycline 8/25 (32.0%)
Carbimazole 1/4 (25.0%) Nifedipine 2/8 (25.0%)
Cephalexin 18/37 (48.6%) Lisinopril 4/14 (28.6%)
Methyl salicylate compound = Cefaclor 7119 (36.8%)
Levofloxacin 8/32 (25.0%) Amlodipine 25/79 (31.6%)
Metronidazole 9/32 (28.1%) Simvastatin 9/40 (22.5%)
Phenytoin 0/4 (0.0%) Carbamazepine 4/7 (57.1%)
Etoricoxib 10/18 (55.6%) Indomethacin 34/54 (63.0%)

Median total number of formulations available for a drug: 22 (IQR: 10-39)

Spearman correlation coefficient: 0.466, p = 0.001**

Median percentage of formulations with excipient information available: 32.1 (IQR: 25.0-37.8)

PEG, polyethylene glycol; IQR, inter-quartile range.

“There were no or no longer oral or injectable formulations registered in Hong Kong for this drug.

*p < 0.05. **p < 0.01. ***p <0.001.
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Spearman correlation, with two-sided p-values <0.05 considered
statistically significant.

3 Results

The top 50 reported drug allergy culprits in Hong Kong and
detailed list of the HK-ER are shown in Table 1 and
Supplementary Text 1, respectively. These 50 drugs accounted for
72.5% (400,700/552,897 patients) of all suspected drug allergy
reactions in our region (Figure 1). In total, there were 2,000
unique formulations of these 50 drugs registered in Hong Kong.
Complete excipient information was available for 36.5% (729/
2,000) of formulations. The total number of formulations for a
drug was associated with the proportion of formulations with
excipient information available (Spearman correlation coefficient:
0.466, p=0.001) (Table 1). Out of those 729 formulations, we
were able to confirm that 109 (15.0%) contained PEG while the
remaining 620 (85.0%) did not contain PEG. However, excipient
information was not available for the remaining 1,271 (63.6%)
formulations and we were unable to confirm presence or absence
of PEG despite attempts at contacting registered pharmaceutical
companies. After re-mapping all 729 formulations with available
excipient information back into the original 50 drugs, we were
unable to confirm the presence or absence of PEG in any single
one of these drugs registered in Hong Kong (i.e., there were
formulations with unknown excipient information for each of the
top 50 allergy culprits).

10.3389/falgy.2023.1331036

4 Discussion

Deficiencies in drug ingredient listing impedes comprehensive
drug allergy evaluation, undermining drug safety and public
confidence in the healthcare system. The European Union has
mandated the labelling of all excipients in the package leaflet for
all medicines (11). Despite our past efforts to advocate for
pharmaceutical legislation, transparent ingredient disclosure
remains to be a persistent issue in our locality and many other
parts of the world, and legislative changes have yet to materialise
(6). Using PEG as an example, we were only able to confirm its
presence or absence among 729 of 2,000 formulations
investigated. This made it impossible to exclude or confirm
presence of PEG in all formulations of any of the top 50
reported drug allergy culprits in Hong Kong. This problem also

pertains to all possible excipients including other commonly

implicated culprits of drug-associated allergies such as
carboxymethylcellulose (a polymer derived from cellulose
commonly used in barium contrast or corticosteroid

formulations), gelatin (hydrolysed form of collagen, commonly
used in tablets/capsules or colloid fluids) and polysorbate 80 (a
common excipient found in injectable medications) (3, 12, 13).
Further studies into the prevalence and impact of other excipient
allergies are warranted; nonetheless, this study illustrates the
danger and inability to select safe formulations for excipient
allergy patients in our region. Interestingly, we identified that the
number of available formulations for each drug was associated
with higher proportion of excipient information available.

All drug allergy labels
(n=552,897)

All available oral or injectable
formulations of top 50 drugs
(n=2,000)

Remaining Top 50 reported

(n=152,197) (n=400,700)

FIGURE 1

Breakdown of the formulations and excipient information for PEG available of the top 50 reported drug allergies in Hong Kong.

Excipient
information
not available

(n=1,271)

Presence or absence of PEG
could not be excluded in any
of the top 50 culprits

Frontiers in Allergy

frontiersin.org


https://doi.org/10.3389/falgy.2023.1331036
https://www.frontiersin.org/journals/allergy
https://www.frontiersin.org/

Kan et al.

Therefore, in regions where excipient listings are still not

mandated, registration of more alternative formulations
(especially with excipient data available) may be an effective way
to facilitate excipient list disclosure overall. This may be a
temporary measure to boost the availability of excipient data
prior to establishment of mandatory excipient listings.

Limitations of this study include its observational nature and
uncertain accuracy of reported drug allergies. Although we only
included the top 50 drug allergy culprits as reported by
physicians (rather than self-reported by patients), most suspected
drug culprits were not verified and many reported “allergies”
could be mislabelled (14). However, lack of excipient information
further exacerbates the inability of comprehensive drug allergy
evaluation and, therefore, it would be pertinent to make excipient
listings available as soon as possible (9).

In conclusion, our findings further support the global need and
urgency of mandatory drug ingredient listing. However, given the
deficiencies in pharmaceutical legislation, excipient details were
still unavailable in a substantial proportion of drug formulations
despite attempts of our excipient database. Thus, we advocate for
an international effort towards universal mandating ingredient

disclosure and excipient listing for all registered drug formulations.
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