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Background: Anaphylaxis is a life-threatening allergic reaction
that poses a considerable burden on populations across all
ethnicities and age groups. The Hong Kong Multidisciplinary
Anaphylaxis Management Initiative (HK-MAMI) was
established to streamline the assessment of patients with
anaphylaxis via a multidisciplinary and protocol-driven
approach.
Objective: This prospective study aims to define the etiology,
clinical manifestations, and treatment of patients with
anaphylaxis in Hong Kong.
Methods: Prospective clinical data from allergologic
investigations from patients who completed evaluation by the
HK-MAMI pathway between January 2017 and August 2022
were analyzed.
Results: Of the 161 patients referred via the HK-MAMI, 131
(81.4%) met the diagnostic criteria for anaphylaxis. The median
delay in diagnosis was 2 years (range 0-30 years). The majority
of anaphylaxis cases were attributed to food-dependent exercise-
induced anaphylaxis (FDEIA), especially wheat-dependent
exercise-induced anaphylaxis. In acute management settings,
paired tryptase samples were taken in only around one-third of
anaphylaxis cases, with 82.5% of the samples demonstrating
significant elevation. There was a general underprescription of
adrenaline autoinjectors, especially for food-related
anaphylaxis. Patients with FDEIA had later ages of onset and
diagnosis, and they presented with more cardiovascular
manifestations. Skin prick tests and specific IgE level tests were
able to diagnose 95% of FDEIA cases.
Conclusion: Our study highlights the significant burden of
FDEIA, and especially WDEIA, in Hong Kong, its association
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with severe presentations, and difficulties encountered in
emergency or primary care settings. We advocate appropriate
adrenaline use during acute-care management and discharge
plans, as well as taking serum mast cell tryptase samples during
acute episodes. Interdisciplinary collaboration remains crucial
to upholding proper and optimized care for patients with
anaphylaxis in Hong Kong. (J Allergy Clin Immunol Global
2023;2:100127.)
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Anaphylaxis is an acute, systemic, and life-threatening allergic
reaction that poses a considerable burden to populations across all
ethnicities and age groups.1 In Hong Kong, the estimated
incidence rate of anaphylaxis is 3.57 per 100,000 person years,
and similar to the anaphylaxis admissions rate for international
cohorts, admissions for anaphylaxis have increased significantly
over the past 10 years.2-6 Patients with anaphylaxis often present
in acute care settings; therefore, proper management of these
patients requires collaborations between allergists, nurses,
dietitians, and primary health care and emergency medicine phy-
sicians. Early recognition and rapid intramuscular administration
of adrenaline (usually in the form of an adrenaline autoinjector
[AAI]) are cornerstones of optimal anaphylaxis management.
Timely collection of acute mast cell tryptase levels allows for
subsequent paired tryptase analysis that aids in diagnosis.
Appropriate postdischarge management, including allergen
avoidance and prescription of AAI with allergist referral, have
previously been advocated in both local and international
recommendations.1,7,8

The underdiagnosis and suboptimalmanagement of anaphylaxis
survivors lead to impaired quality of life and increased morbidity
and mortality, and they impose a significant economic burden on
individuals and health care systems.9-13 Despite this, a significant
proportion of anaphylaxis survivors are unaware of the etiology
of their previous life-threatening reactions, and there remains a
discrepantly low rate of AAI prescriptions, particularly among
adult patients.3,13 Food-dependent exercise-induced anaphylaxis
(FDEIA), especially wheat-dependent exercise-induced anaphy-
laxis (WDEIA), has been identified as one of the major causes of
anaphylaxis among Hong Kong Chinese adults but nonetheless re-
mains severely overlooked and underdiagnosed.13 Significant
room for improvement in the care of anaphylaxis survivors re-
mains, but improvement is limited by the severe shortage of allergy
specialists and services in Hong Kong.14
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Abbreviations used

AAI: Adrenaline autoinjector

FDEIA: Food-dependent exercise-induced anaphylaxis

HK-MAMI: Hong Kong Multidisciplinary Anaphylaxis Management

Initiative

SPT: Skin prick test

TCM: Traditional Chinese medicine

WDEIA: Wheat-dependent exercise-induced anaphylaxis
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On the basis of the prior successes of similar multidisciplinary
allergy service models in recent years, the Hong Kong Multidis-
ciplinary Anaphylaxis Management Initiative (HK-MAMI) was
established in 2018 to streamline the assessment and risk
stratification of anaphylaxis survivors in Hong Kong.15-18 The
HK-MAMI aims to utilize a multidisciplinary and protocol-
driven approach to patients with suspected anaphylaxis. Accord-
ing to the HK-MAMI pathway, all cases of suspected anaphylaxis
are initially managed by emergencymedicine physicians and sub-
sequently recruited. Referrals of anaphylaxis cases are reinforced
by establishment of local combined emergency medicine–allergy
pathways as well as recommendations published by the Hong
Kong Anaphylaxis Consortium.7 Thereafter, patients are inter-
viewed and counseled by a trained allergist-nurse, with compre-
hensive history taking and appropriate discharge advice
(including AAI prescription and education). Patients who meet
the criteria for anaphylaxis are then prioritized to see an allergist
after 2 months and within 6 months of the index event for subse-
quent workup and management. This longitudinal study was con-
ducted in parallel with establishment of the HK-MAMI to
investigate the etiology, clinical characteristics, management,
and outcomes of patients recruited in this novel pathway.
METHODS
TheHK-MAMIpathwaywas established in 2017 and has been in

effect in the Hong KongWest Cluster (HKWC) under the Hospital
Authority since then; it receives referrals following episodes of
suspected anaphylaxis from the whole of Hong Kong (both the
public and private sector). Only referrals for adult patients (defined
as aged 18 years or older) are accepted. Patients who have
experienced perioperative anaphylaxis are recruited into another
dedicated pathway and excluded from the HK-MAMI. All patients
diagnosed with suspected anaphylaxis are first interviewed by a
trained nurse based on a protocol-driven questionnaire (see Fig E1
in theOnlineRepository atwww.jaci-global.org) to ensure that they
meet the diagnostic criteria and clarify relevant history.8,19 TheHK-
MAMI adopted the definition and diagnostic criteria for anaphy-
laxis from the World Allergy Organization anaphylaxis guide-
lines.20 All nurse-led interviews are subsequently verified with an
allergist. Patients meeting the criteria are then referred for evalua-
tion andworkup at the anaphylaxis clinic after 2 months and within
6 months of the index event. Evaluation includes a comprehensive
history and allergologic investigations (including skin prick tests
[SPTs], intradermal tests, and specific IgE [sIgE] tests with or
without challenges) at the discretion of the attending allergist. Spe-
cifically for FDEIA, all patients are diagnosed based on a compat-
ible history and demonstration of IgE sensitization to the culprit
food.21 Patients with suspected FDEIA are first offered an SPT dur-
ing their first consultation and, if the SPT result is negative, they
undergo sIgE tests to the culprit food. For research purposes, we
also took blood samples from all patients with WDEIA and per-
formed sIgE tests. Patients with confirmed anaphylaxis were
offered regular follow-ups at the anaphylaxis clinic every 4 to 6
months thereafter to review whether there are any recurrent events
or use of AAI following diagnosis.

Longitudinal clinical data and results from allergologic in-
vestigations of patients who completed evaluation via the HK-
MAMI pathway between January 2017 and August 2022 were
anonymized and collected.Only patientswho completed aworkup,
met the diagnostic criteria, and were diagnosed by their attending
allergists were included.8,19 The data collected include baseline de-
mographics; age at the first episode of allergy or anaphylaxis;
smoking status; history of asthma and/or chronic obstructive pul-
monary disease, hypertension, or chronic urticaria; manifestations
of an index reaction; acute and baseline tryptase results (if avail-
able); use of adrenaline during the index episode; prescription of
an AAI following the index episode; the allergist’s decision
regarding AAI prescription after review; any recurrence or use of
anAAI after diagnosis; and duration of follow-up. AWorldAllergy
Organization systemic allergic reaction grade was retrospectively
assigned to each patient to denote reaction severity.8 In this classi-
fication, reactions were classified as grade 1 to 5, with grades 3 to 5
constituting anaphylaxis. A significant elevation of tryptase level
was defined as the acute sample (takenwithin 30minutes to 6 hours
of symptom onset) reaching a level greater than 1.2 times the base-
line tryptase level plus 2 ng/L (with the baseline measurement
taken at least 24 hours after the reaction). Substances used in tradi-
tional Chinesemedicine (TCM)were also categorized as drugs.All
patients gave informed consent, and the study was approved by the
institutional review board of theUniversity of HongKong/Hospital
Authority Hong Kong West Cluster.

Unless otherwise specified, categoric variableswere expressed as
numbers (percentages), and continuous variables were expressed as
medians (ranges). Comparisons between clinical characteristics
and outcomes were performed between patients experiencing
anaphylaxis of different etiologies. Categoric variables were
compared by chi-square test or Fisher exact test, as appropriate.
For continuous variables, significance of differences was examined
by an independent t test. AP value less than .05 was considered sta-
tistically significant. All statistical analyses were performed using
IBM SPSS Statistics, version 28.0 (IBM, Armonk, NY).
RESULTS
During the study period, a total of 161 patients were referred

via the HK-MAMI pathway. Of those 161 patients, 131 (81.4%)
met the diagnostic criteria for anaphylaxis. The overall male-to-
female ratio was 1:1.3, and the median age was 48 years (range
20-86 years). Themedian delay in diagnosis (ie, duration from the
first episode of symptoms to diagnosis) was 2 years (range 0-30
years). The demographics, clinical characteristics, and outcomes
of patients with anaphylaxis according to different etiologies are
shown in Table I. Both age at diagnosis (42 years [range 1-84
years] vs 54 years [range 18-82 years] [P < .001]) and age at first
episode (35 years [range 1-80 years] vs 51 years [18-81 years]
[P < .001]) were significantly lower in patients with food- rather
than drug-related anaphylaxis. However, there was no difference
between the delay in diagnosis between the 2 groups (3 years
[range 0-26 years] in the case of food allergy vs 1 year [range
0-30 years] in the case of drug allergy [P 5 .107]).
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TABLE I. Breakdown of demographics, clinical characteristics, and outcomes of patients with anaphylaxis according to different

etiologies

Characteristic All (N 5 131) Food (n 5 83) Drug (n 5 28) Other* (n 5 20)

Male sex, no. (%) 57 (43.5) 41 (49.4) 9 (32.1) 7 (35.0)

Age (y), median (range) 48 (20-86) 44 (20-86) 55 (20-83) 48 (22-76)

Age at first episode (y), median (range) 42 (1-81) 35 (1-80) 51 (18-81) 45 (12-74)

Delay in diagnosis (y), median (range) 2 (0-30) 3 (0-26) 1 (0-30) 1 (0-16)

Smoker, no. (%) 15 (11.5) 8 (9.6) 5 (17.9) 2 (10.0)

History of chronic urticaria, no. (%) 38 (29.0) 26 (31.3) 5 (17.9) 7 (35.0)

Hypertension, no. (%) 20 (15.3) 10 (12.0) 6 (21.4) 4 (20.0)

Asthma and/or COPD, no. (%) 18 (13.7) 16 (19.3) 1 (3.6) 1 (5.0)

Clinical presentation, no. (%)

Mucocutaneous 125 (95.4) 81 (97.6) 25 (89.3) 19 (95.0)

Cardiovascular 101 (77.1) 63 (75.9) 22 (78.6) 16 (80.0)

Respiratory 73 (55.7) 47 (56.6) 16 (57.1) 10 (50.0)

Gastrointestinal 24 (18.3) 14 (16.9) 4 (14.3) 6 (30.0)

WAO systemic allergic reaction grade, no. (%)�
Grade 3 22 (16.8) 13 (15.7) 5 (17.9) 4 (20.0)

Grade 4 2 (1.5) 2 (2.4) 0 (0.0) 0 (0.0)

Grade 5 107 (81.7) 68 (81.9) 23 (82.1) 16 (80.0)

Acute management, no. (%)

Paired tryptase sample taken 47 (35.9) 24 (28.9) 16 (57.1) 7 (35.0)

Significant rise 37/47 (78.7) 19/24 (79.2) 14/16 (87.5) 4/7 (57.1)

Adrenaline administered 74 (56.5) 45 (54.2) 15 (53.6) 14 (70.0)

Discharged with AAI 62 (47.3) 47 (56.6) 2 (7.1) 13 (65.0)

After allergist review

AAI prescribed, no. (%) 102 (77.9) 83 (100.0) 1 (3.6) 18 (90.0)

Recurrence, no. (%) 9 (6.9) 7 (8.4) 0 (0.0) 2 (10.0)

Adrenaline administered, no. (%) 5 (3.8) 4 (4.8) 0 (0.0) 1 (5.0)

Follow-up duration (y), median (range) 1.55 (0.20-5.69) 1.83 (0.20-5.69) 1.20 (0.28-3.81) 1.28 (0.45-4.23)

COPD, Chronic obstructive pulmonary disease; WAO, World Allergy Organization.

*Other: idiopathic (n 5 13), venom (n 5 4), exercise-induced anaphylaxis (n 5 2), and hamster (n 5 1).

�In this classification, anaphylaxis includes only grade 3 to grade 5 reactions.
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The majority of anaphylaxis cases are attributed to

FDEIA, especially WDEIA
Specific etiologies of anaphylaxis were identified in 90.1% of

the patients (118 of 131) after detailed allergologic workup, with
13 patients diagnosed as having ‘‘idiopathic anaphylaxis’’ by
exclusion. A breakdown of the confirmed etiologies of anaphy-
laxis is shown in Fig 1. The majority of anaphylaxis cases were
triggered by food (63% [83 of 131]), followed by cases triggered
by a drug (22% [28 of 131]). The frequencies of the culprits of
drug-related anaphylaxis are shown in Table E1 (in the Online Re-
pository at www.jaci-global.org).

Of those cases with food-related anaphylaxis, two-thirds were
attributable to FDEIA (42%overall [55 of 131]), and the remaining
one-third (21%overall [28 of 131]) were non-FDEIA primary food
allergies. Among food allergens, wheat was the most commonly
implicated food, accounting for the majority of food allergy cases
(57.8% [48 of 83]). In particular, WDEIA was the most common
cause of FDEIA (81.8% of cases [45 of 55]) and food-related
anaphylaxis overall (54.2% of cases). Shellfish was the second
most common allergen implicated in FDEIA (in 16.7% of cases [9
of 55]) and food-related anaphylaxis overall (in 13.3% of cases).

Low rate of paired tryptase samples taken and

adrenaline use during acute management
Paired tryptase samples were taken in only around one-third

(35.9%) of anaphylaxis cases. Significantly more paired tryptase
samples were available for patients with drug- versus food-related
anaphylaxis (57.1% vs 28.9% [P5 .007]). Of the 40 patients with
paired tryptase level results available, 82.5% demonstrated signif-
icant elevation. The rate of significant tryptase level elevation did
not differ statistically between drug- and food-related anaphylaxis
(87.5%vs 79.2% [P5.681]). Only around half of the patientswere
administered adrenaline intramuscularly, subcutaneously, or intra-
venously during their index event (drug- vs food-related anaphy-
laxis [53.6% vs 54.2%] [P 5 .953]). Specifically, only 56
patients received adrenaline via the intramuscular route. In addi-
tion, only 44.1% were prescribed an AAI at discharge (drug- vs
food-related anaphylaxis [7.1% vs 56.6%] [P < .001]).
Underprescription of AAI before allergist review
The prescription rate and concordance of AAI before and after

allergist review are shown in Fig 2. Most decisions to prescribe
AAI were deemed appropriate after allergist review (60 of 62 of
cases [96.8%]), whereas 39.1% of the decisions to not prescribe
AAI (27 of 69) were subsequently revised. All patients with
food-related anaphylaxis were prescribed AAI because of a his-
tory of severe reactions and high risk of allergen reexposure.
One patient with a drug allergy to TCM was also prescribed an
AAI because of a history of severe reaction and unidentifiable
ingredient in his herbal TCM.
Patients with FDEIA had later diagnosis and onset,

with more cardiovascular manifestations
The clinical characteristics and outcomes of patients diagnosed

with FDEIA and those of patients with non-FDEIA food
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FIG 1. Breakdown of confirmed etiologies of anaphylaxis (n5 131). Idiopathic anaphylaxis (n5 13), venom-

(n 5 4), exercise- (n 5 2), and hamster-induced anaphylaxis (n 5 1).

FIG 2. Flow diagram of prescription and concordance of AAI before and after allergist review.
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anaphylaxis were compared and are shown in Table II. Both age at
diagnosis (45 years [range 19-84 years] vs 35 years [range 1-66
years] [P < .033]) and age at first episode (38 years [range 15-80
years] vs 31 years [range 1-62 years] [P <.046]) were significantly
greater in patients with FDEIA versus in those in the non-FDEIA
group. Significantly fewer patients with FDEIA had concomitant
asthma and/or chronic obstructive pulmonary disease (10.9% vs
35.7% [P5 .007]). Patients with FDEIAwere more likely to expe-
rience cardiovascular manifestations (90.9% vs. 46.4% [P <.001])
but less likely to experience respiratory manifestations (47.3% vs
75.0% [P 5 .016]) than were patients in the non-FDEIA group.
In our cohort of 55 patients with FDEIA, all (100%) of them re-
ported exercise as a cofactor, with concurrent cofactors of nonste-
roidal anti-inflammatory drug use (3 of 55 [5.5%]) and alcohol use
(2 of 55 [3.6%]) present in a few patients (see Fig E2 in the Online
Repository at www.jaci-global.org).
Half of FDEIA cases could be diagnosed with SPTs

alone, and 95% were diagnosed with a combination

of SPTs and sIgE tests
According to departmental protocol, patients with a compatible

history of FDEIAwould first be offered an SPT during their first
consultation and, if the result is negative, sIgE tests to culprit food
are offered. The diagnostic approach and outcomes for all patients
with FDEIA are shown in Fig 3. Half of the cases (27 of 55
[49.1%]) were confirmed by an SPT, and almost all of the remain-
ing cases (25 of 28 [89.3%]) were then diagnosed by sIgE tests.
Multiplex sIgE test panels (ImmunoCAP ISACmicroarray, Ther-
mofisher Phadia) were used in 3 cases with both negative SPTand
sIgE test results; the test panels did not yield additional diagnostic
information. The remaining 3 cases were clinically diagnosed by
either an oral food challenge or an oral elimination diet (ie, reso-
lution of FDEIA following avoidance of culprit foods). For
WDEIA, 22 patients had a positive SPT result, with all of the
cases involving an SPT with a positive result also demonstrating
positive sIgE test results.
DISCUSSION
This longitudinal study reports the etiology, clinical character-

istics, management, and outcome of patients recruited in the
HK-MAMI. As our data were obtained via the sole adult referral
center for anaphylaxis in the public health care system, they are
representative of the majority of anaphylaxis cases in the entire
territory over the past 5 years. Our findings outline the distinctive
etiologies of anaphylaxis among Chinese adults with a
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TABLE II. Comparison between characteristics and outcomes of patients diagnosed with FDEIA and non-FDEIA food anaphylaxis

Characteristic Food (n 5 83) FDEIA (n 5 55) Non-FDEIA (n 5 28) P value

Male sex, no. (%) 41 (49.4) 28 (50.9) 13 (46.4) .699

Age (y), median (range) 44 (20-86) 47 (23-86) 38 (20-67) .096

Age at first episode (y) 35 (1-80) 38 (15-80) 31 (1-62) .046

Delay in diagnosis (y) 3 (0-26) 3 (0-26) 3 (0-17) .383

Smoker, no. (%) 8 (9.6) 4 (7.3) 4 (14.3) .433

Asthma and/or COPD, no. (%) 26 (31.3) 6 (10.9) 10 (35.7) .007

Hypertension, no. (%) 10 (12.0) 9 (16.4) 1 (3.6) .153

History of chronic urticaria, no. (%) 16 (19.3) 20 (36.4) 6 (21.4) .165

Clinical presentation, no. (%)

Mucocutaneous 81 (97.6) 54 (98.2) 27 (96.4) 1.000

Cardiovascular 63 (75.9) 50 (90.9) 13 (46.4) <.001

Respiratory 47 (56.6) 26 (47.3) 21 (75.0) .016

Gastrointestinal 14 (16.9) 9 (16.4) 5 (17.9) 1.000

WAO systemic allergic reaction grade, no. (%)* <.001

Grade 3 13 (15.7) 1 (1.8) 12 (42.9)

Grade 4 2 (2.4) 1 (1.8) 1 (3.6)

Grade 5 68 (81.9) 53 (96.4) 15 (53.6)

Acute management, no. (%)

Paired tryptase sample taken 24 (28.9) 16 (29.1) 8 (28.6) .961

Significant elevation 19/24 (79.2) 13/16 (81.3) 6/8 (75.0) 1.000

Adrenaline administered 45 (54.2) 30 (54.5) 15 (53.6) .933

Discharged with AAI 47 (56.6) 30 (54.5) 17 (60.7) .592

After allergist review

AAI prescribed, no. (%) 83 (100.0) 55 (100.0) 28 (100.0) N/A

Recurrence, no. (%) 7 (8.4) 4 (7.3) 3 (10.7) .683

Adrenaline administered, no. (%) 4 (4.8) 1 (1.8) 3 (10.7) .109

Follow-up duration (y), median (range) 1.83 (0.20-5.69) 1.76 (0.20-5.69) 2.03 (0.20-3.97) .677

Boldface indicates statistical significance (P < .05).

COPD, Chronic obstructive pulmonary disease; NA, not available; WAO, World Allergy Organization.

*In this classification, anaphylaxis includes only grade 3 to grade 5 reactions.

FIG 3. Flowchart of the diagnostic approach and outcomes of 55 patients

with FDEIA. OFC, Oral food challenge.
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disproportionately high rate of FDEIA or WDEIA, as well as its
association with severe clinical manifestations.

Akin to previous reports, our study demonstrates that food
allergy remains the leading cause of anaphylaxis among adults in
Hong Kong.22 Patients with food-related anaphylaxis presented
and were also diagnosed at a younger age than patients with
drug-associated anaphylaxis. However, there was no difference
between the delays in diagnosis between the 2 groups. This likely
reflects the later sensitization and exposure to causative drugs
than to food. Unlike patients with drug-associated anaphylaxis,
patients with severe food allergies often require more detailed
counseling (including dietary avoidance and dietitian referral),
regular follow-up, and prescriptions for AAI. It is therefore
imperative that future strategies further emphasize the role of al-
lied health professionals, especially allergy nurses, dietitians, and
pharmacists, in achieving comprehensive and continuous care
without overloading the very limited allergist labor force in
Hong Kong.

Despite adrenaline being universally advocated as the first-line
treatment for anaphylaxis, we identified a significantly low rate of
adrenaline administration in the acute care setting. It was
observed that certain patients in our cohort received subcutaneous
injections of adrenaline, which may be less effective than
intramuscular injections. This emphasizes the importance of
continued education for the latest evidence, especially for health
care professionals at the first point of contact, such as paramedics
and emergency medicine physicians. There was also suboptimal
documentation for acute mast cell tryptase levels, with around
only one-third of patients with anaphylaxis having paired tryptase
samples available for analysis. Among those patients for whom
paired tryptase results were available, more than 80% demon-
strated significant elevation (ie, sensitivity) regardless of etiology.
Interestingly, physicians were significantly more likely to collect
tryptase from patients with drug- rather than food-related
anaphylaxis. This may reflect the relative ease of physicians
recognizing early signs of anaphylaxis following drug exposure
(as opposed to food exposure, especially in cases of FDEIA) and
therefore missing the time window for blood sampling among
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patients with delayed diagnoses. Given their utility and impor-
tance in anaphylaxis management, we propose that rates of
adrenaline administration and tryptase sampling be included in
future quality control studies and service audits.

FDEIA (especially WDEIA) remains the most common cause
of anaphylaxis among adults in Hong Kong Chinese individuals,
accounting for more than 40% of cases. FDEIA as a disease entity
was likely underreported and undertreated before establishment
of the HK-MAMI. In our cohort, two-thirds of cases of food-
related anaphylaxis were cases of FDEIA.Wheat was the top food
allergen, accounting for the majority of food allergy cases and
more than 80% of FDEIA cases. This contrasts with the findings
of previous studies, which reported a low prevalence of wheat
anaphylaxis in Hong Kong.22 This discrepancy may be attributed
to a lack of disease awareness and vigilance, especially in nonspe-
cialist settings. FDEIA is a relatively less emphasized condition
and was not systematically taught in either of the medical schools
in Hong Kong before 2017. The presentation of FDEIA can also
be very heterogeneous, with irregular temporal relationships and
variable presence of cofactors leading to inconsistent symptom
presentations. Furthermore, we discovered that Chinese patients
with FDEIA among Chinese present differently than White pa-
tients do—with more cardiovascular but fewer cutaneous mani-
festations, which may further compound diagnostic difficulty.13

Compared with other cohorts, our cohort in Hong Kong was char-
acterized by a significantly larger burden of FDEIA. For instance,
FDEIA was responsible for only 13.2% and 38.3% of total and
food-related anaphylaxis cases in Korea, respectively.23 Another
recent Korean study even reported that less than 20% of food
anaphylaxis was caused by FDEIA.24 This disparity may be
attributed either to genuine biologic differences among different
ethnicities or to dietary habits/exposures across localities that
result in distinct sensitisation profiles. Furthermore, it is possible
that there was a selection bias, with diagnostically more chal-
lenging patients (such as those with FDEIA) more likely to reach
our service than those with obvious culprits, who might decline
referral for further workup. The fact that we manage only adult
patients may also have led to an etiologic distribution different
from that in prior studies. Further interethnic and interregional
studies will be of great interest. Given its underrecognition and
underdiagnosis despite an overwhelmingly high prevalence and
importance as a cause of anaphylaxis among Chinese individuals,
FDEIA should be deemed a priority in anaphylaxis evaluation
protocols and promotion of disease awareness among the public
and health care professionals.

We have demonstrated that a protocol-driven, multidisciplinary
(nurse-led history taking with allergist confirmation and evalua-
tion) pathway is effective in screening and evaluating patients
with FDEIA. Via the HK-MAMI pathway, almost 90% of patients
with FDEIA in our cohort were diagnosed on the basis of clinical
history and demonstratable IgE-sensitization to the culprit food
(by either SPTs or sIgE assays). Diagnosed patients are counseled
and educated by nurses and dietitians on a personalized
emergency plan, including AAI technique, and they are also
given allergen and cofactor avoidance advice. Having a well-
established diagnostic pipeline reinforces confidence in collabo-
rating personnel and allows more patients with FDEIA to be
safely screened, identified, and treated in our locality.

This study is subject to several limitations, such as the sampling
method. Our center receives referrals for adult patients only; those
who died of anaphylaxis or declined referrals and pediatric
patients would not and could not be recruited. There is also
potential for selection bias, as we did not have available data on
patients who were not referred or were misdiagnosed. Some
parameters collected (eg, recurrence, cofactor involvement) rely
on patients’ self-reporting only. Furthermore, food cofactor
challenge, which is sometimes deemed the criterion standard
for FDEIA diagnosis, was not routinely offered at our center
owing to facility constraints and operating risks. The optimal
diagnostic approach for FDEIA diagnosis remains unknown, and
all test results should be interpreted with relevance to individual
patient histories and clinical context. For example, in rare cases,
SPT might yield false-positive results because of cross-reactivity
to grass allergens, and even the result of food cofactor challenge
could be falsely negative despite being the most definitive
modality.25,26

In conclusion, our study highlights the significant burden of
FDEIA, and especially WDEIA, in Hong Kong; its association
with severe presentations; and diagnostic difficulties encountered
in emergency or primary care settings. It is therefore imperative to
continue to promote awareness of FDEIA and WDEIA among
nonspecialists. We advocate appropriate adrenaline use during
acute care management and discharge plans, as well as collection
of serum mast cell tryptase samples during acute episodes. Our
HK-MAMI pathway, which incorporates a protocol-driven,
multidisciplinary approach to anaphylaxis evaluation, shows
promises for increased capacity for timely reviews of suspected
anaphylaxis cases. Given a significant deficit of provisional
allergy services, collaboration among disciplines remains crucial
to upholding proper and optimized care for patients with
anaphylaxis in Hong Kong.
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