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ABSTRACT

Background: The incidence of a disease can help health professionals to identify risk factors and
health-care policymakers to develop corresponding policies. The realization of both purposes
depends on comprehensive studies, especially studies done on a large scale. However, compre-
hensive studies on the incidence of anaphylaxis among inpatients in China are still notably scarce.
Hence we aim to explore the incidence and clinical characteristics of anaphylaxis among inpatients
over a span of 21 years in Wuhan, China.

Methods: We retrieved data on anaphylaxis cases from the Data Platform Application Portal
(DPAP) across 3 medical centers of Tongji Hospital, Wuhan, China from January 1, 2003, to
December 31, 2023.

Results: The data encompassed a total of 362 anaphylaxis patients from 2,139,272 inpatients.
Among them 204 (56.4%) were male, and the median age was 45 years old. Over the past 2
decades, the incidence rate of anaphylaxis at Tongji Hospital was 16.92 per 100,000 individuals.
After adjusting for gender and age, the annual standardized incidence rate was 234.53 per
100,000 individuals. The incidence rate of anaphylaxis among the inpatients revealed a relatively
stable but slowly rising trend over the 21-year observation period. As for the triggers of
anaphylaxis, drugs were responsible for 73.6% of triggers, with antibiotics representing the
highest proportion of these cases (38.4%). Drug triggers also showed age-specific features:
chemotherapy (17.9%) had the highest proportions among children aged 0-3 years; blood
products were more prevalent in school-age children. 13.5% of the cases had an unknown cause.
In anaphylaxis cases, despite that only 36.0% received epinephrine treatment, the application of
epinephrine still showed an ascending trend. Moreover, the mortality rate for anaphylaxis was
relatively low (1.6%), displaying a consistent downward trend.

Conclusion: Our study provides insights into the incidence of anaphylaxis among inpatients in
Wuhan over a 21-year period. Drugs are the most common triggers for anaphylaxis, and the use of
epinephrine in anaphylaxis management is far from optimal.
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Key messages

1. The incidence of anaphylaxis among in-
patients was stable but slowly rising in
Wuhan, China.

2. Drugs were the principal triggers of
anaphylaxis, with antibiotics accounting for
the majority.

3. Epinephrine was underused in this cohort,
yet the mortality rate was still relatively low.

INTRODUCTION

Anaphylaxis is a severe systemic hypersensitivity
reaction with acute onset that can potentially be
fatal.” Its triggers are diverse and vary with age
and geographical region , with common ones
like food, medication, and insect venom.??
Anaphylaxis is  characterized by severe
compromise of the airway, breathing, and/or
circulation, which can pose a life-threatening risk,
for these severe reactions may manifest without
the presence of typical skin features or the onset of
circulatory shock® and anaphylaxis recurs in 26.5-
54.0% of patients, with a mortality rate ranging
from 0.12 to 1.06 per million person-years.®

Depending on the definitions, methodologies,
and regions, as well as the selected study periods,
the incidence trends of anaphylaxis demonstrate
diverse patterns.®® The current global incidence
of anaphylaxis is approximately 46 cases per
100,000 individuals annually, with rates
fluctuating between 0.49 and 328.7 per 100,000
person-years.® For children, the incidence
displays significant global variation, with rates for
total anaphylaxis spanning from 1 to 761 per
100,000 person-years.?

The importance of understanding the incidence
of anaphylaxis cannot be underestimated for
diagnostic and preventive purposes. However,
there is a paucity of research on the incidence of
anaphylaxis in China. This is reflected in the lack of

awareness regarding anaphylaxis as a disease,
variations in diagnostic criteria, and the absence of
large-scale databases. Besides, such constraining
factors also make it understandable that, the ma-
jority of studies focus on the clinical characteristics
and triggers of anaphylaxis."®'" This results in a
substantial gap in knowledge regarding the
incidence and current trends of anaphylaxis
within the Chinese population.

The diagnostic benefits of incidence, coupled
with timely and proper treatment, are crucial in
reducing the life-threatening risk of anaphylaxis.
Current guidelines’*"# recommend epinephrine/
adrenaline as the first-line treatment for anaphy-
laxis. However, the implementation of this rule is
far from sufficient. Previous studies have shown
that the global usage rate of epinephrine ranged
from 17% to 98%."*'® In China, the application

rate of epinephrine inpatients in Beijing is
approximately 51.9%, compared to 25% in
10,19

emergency settings.

By employing the World Allergy Organization’s
(WAQO) 2020 updated diagnostic criteria’?® and
Data Platform Application Portal (DPAP) of Tong;ji
Hospital, our research team has investigated the
incidence, triggers, and treatment of anaphylaxis
in outpatient settings by retrieving medical
records.?? This method has proven to be a viable
approach for conducting epidemiological studies
on anaphylaxis. Compared with outpatients,
inpatients typically constitute a more severe
patient group with comprehensive and precise
medical records. These individuals often exhibit
diverse triggers, which necessitates more intricate
interventions, including advanced life support
measures. A probe into the cases of the
inpatients with the comparison in mind can
reveal patterns that may have been overlooked in
outpatient research and hopefully shed new light
on previous findings.

Our study delves into the incidence of anaphy-
laxis among inpatients, utilizing both DPAP and
WAO criteria. It marks the initial comprehensive
analysis of anaphylaxis trends among inpatients at
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3 medical centers affiliated to a university hospital
over a 21-year span, encompassing clinical mani-
festations and treatment approaches. Further-
more, this research complements outpatient data
with insights from an inpatient cohort, aiming to
enhance the comprehension of the natural pro-
gression of anaphylaxis through horizontal com-
parisons. This endeavor seeks to clarify the
epidemiology, as well as the current landscape of
diagnosis and treatment, of anaphylaxis in the
specified region.

MATERIALS AND METHODS

Patient

Data on anaphylaxis cases were extracted from
the Data Platform Application Portal (DPAP) of
Tongji Hospital's 3 medical centers in 3 different
districts in Wuhan, specifically the Sino-French
New City Branch in Caidian, the Qiaokou Branch in
Hankou, and the Optics Valley Branch located in
the Wuhan East Lake High-Tech Development
Zone, spanning from January 1, 2003, to
December 31, 2023. We identified potential
anaphylaxis cases by searching for relevant di-
agnoses within the International Classification of
Diseases, Tenth Revision (ICD-10), such as
"anaphylactic shock” or “allergic reaction” within
the platform (see Appendix 1 for details). These
cases were subsequently confirmed manually by
5 doctors based on the 2020 WAO guidelines.
The study received ethical approval from the
Independent  Ethical Committee of Tong;ji
Hospital (NO.TJ-IRB202401061), and the
requirement for informed consent was waived.

The identified patients with anaphylaxis in the
study encompassed 2 categories. The first cate-
gory of patients comprised those who were hos-
pitalized at our institution for the treatment of
diseases other than allergic conditions and devel-
oped anaphylaxis during their hospital stay for
various reasons. Some patients in this group might
have multiple medical records due to recurrent
episodes of anaphylaxis. The second category
included individuals admitted for extensive etio-
logical exploration subsequent to syncopal epi-
sodes that preliminarily led to suspicions of
cardiovascular or cerebrovascular disease di-
agnoses. Subsequent meticulous diagnostic
workup culminated in the conclusive identification

of anaphylaxis in these cases. These patients’
symptoms of anaphylaxis had already been
relieved at the time of their visit, but their episodes
during the study period were still recorded and
included in the statistical analyses.

Extraction process

We utilized PyCharm (2023.1.1 Community
Edition) to clean and process the medical record
data. We defined acute onset as occurring within
6 h after contact with the trigger, in line with the
medical literature.?"

We transformed the WAO 2020 guidelines into
practical descriptions that clinicians had readily
used in medical records, outlining the clinical
symptoms and signs (see Appendix 2 for more
information). Leveraging the symptomatology
outlined in various guidelines, we assembled a
comprehensive list that covers full terms,
abbreviations, subject headings, keywords,
synonyms, and near synonyms. Then, we adjusted
our approach based on the search findings,
utilizing hierarchical clustering of terms to
distinguish between broader and narrower
categories.

We extracted all pertinent data from the medical
records. The process of extraction and the results
obtained are depicted in Fig. 1. According to the
guidelines, it is understood that not all patients
with anaphylaxis will show symptoms of shock.
This study aims to identify all patients who meet
the diagnostic criteria, with or without a
diagnosis of shock. As a result, patients
diagnosed with anaphylactic shock were directly
selected via manual screening. For patients
without a diagnosis of anaphylactic shock but
with other relevant diagnoses such as allergic
reactions, an initial programmatic screening was
conducted due to their larger numbers, before
they were subjected to the manual screening
process.

Statistical analysis

We calculated the crude incidence rate for
anaphylaxis cases among inpatients. This rate was
determined using the total number of new patient
cases as the numerator, where each patient was
counted only at their initial visit. The denominator
was the total number of inpatient visits for each
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Records identified from DPAP :
Inpatient (2003-2023):
Number of patients
Number of recorded cases

¢ (n=2,139,272)
(n=3,589,305)

No relevant diagnoses were included :

Y

Number of patients (n=2,015,117)
Number of recorded cases (n =3,456,673)|

Retention data :
Number of patients
Number of recorded cases

(n=124,155)
(n=132,632)

Y

A

Anaphylactic shock was diagnosed:
Number of patients (n=347)
Number of recorded cases (n=361)

Non-anaphylactic shock was diagnosed:
Number of patients
Number of recorded cases (n=132,271)

(n=123,808)

Y

Procedure Screening exclusion :
Diagnosis did not include anaphylactic

A

Y

shock, did not meet the diagnostic criteria

Retention data :

diagnostic criteria
Number of patients
Number of recorded cases

Diagnosis of anaphylactic shock, cases with chief
complaint or history of present illness meeting

Number of patients (n=103,693)
Number of recorded cases  (n=110,277)

A

Number of patients
Number of recorded cases

(n=20,462)
(n=22,355) Manual screening excluded :
| Did not meet the diagnostic criteria
| Number of patients (n=20,100)
(n=362) Number of recorded cases (n=21,991)
(m=364)

Fig. 1 Flow Diagram of anaphylaxis data extraction. The figure presents a flowchart detailing the process from database retrieval to
automated and manual screening, with patient numbers and case inclusion/exclusion data at each step

corresponding year. For the adjusted incidence
rate, we used a weighted average, factoring in the
age group and gender distribution of our patient
population. We estimated incidence rate ratios
(IRR) and 95% confidence intervals (Cl) employing
negative binomial regression with Stata/MP 18.

RESULTS

Characteristics

Our study encompassed 362 anaphylaxis pa-
tients out of a total of 2,139,272 inpatients, with
364 recorded cases in the database. Among these
anaphylaxis patients, 56.4% (204/362 patients)
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were male and the median age was 45 years. 8
patients (2.2%) experienced recurrent anaphylaxis.

Over the past 2 decades, the incidence rate of
anaphylaxis at Tongji Hospital stood at 16.92 per
100,000 individuals. However, upon adjusting for
factors such as age and gender, the annual inci-
dence rate rose to 234.53 per 100,000 individuals.
Over the course of these 21 years, we observed a
relatively stable incidence of anaphylaxis, with a
peak in 2008, followed by a rapid decline in 2009.
Subsequently, an upward trend ensued (IRR 1.05,
95% CI 1.03-1.07, P < 0.001), as illustrated in
Fig. 2.

—eo— Adjusted incidence rate [

—#—  Crude incidence rate 20 A
£
L16 &
=
2.
F12 &
3
(<]
o
3 8 g
Sy
*

F 4

0

>y

I L I A I S I I I I I I O I S\ I T
P & QDD DN D DRI
A A A AN A A A DT ADT AD AN AN AR AN ADT AN AN AN AN AN AD

A )

Fig. 2 Trend chart of crude and adjusted incidence of anaphylaxis among inpatients (*incidence rate per 100,000 person-years). The figure
illustrates the trends of crude and adjusted incidence rates of anaphylaxis in a university hospital in Wuhan, China, from 2003 to 2023


https://doi.org/10.1016/j.waojou.2024.100980

Volume 17, No. 11, Month 2024

The crude annual incidence data revealed that
adults aged 19 to 64 exhibited the highest rate of
anaphylaxis cases, constituting 53.9% (Fig. 3).
However, when considering the adjusted
incidence rates, the highest rates were observed
in preschoolers within the age bracket of 4-6
years old. Consistent with the overall trend, the
majority of age groups experienced a peak in
incidence rates between 2005 and 2008,
which was followed by an ascending trend
commencing from 2009.

Triggers

Identifiable triggers were found in 315 cases,
representing 86.5% (315/364) of all anaphylaxis.
The preponderant cause was drugs, which
accounted for 73.6% (268/364) of the cases, fol-
lowed by foods at 8.5% (31/364). Other triggers
included insect bites (1.6%, 6/364), with gases
specifically referring to combustion smoke and
argon gases used in welding (1.1%, 4/364) and
medical devices (0.8%, 3/364), as well as exercise-
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induced reactions (0.5%, 2/364) and cosmetic
products (0.3%, 1/364). Over the past 21 years,
there has been a declining trend in the proportion
of unspecified cases, whereas the incidence of
drug-induced anaphylaxis (DIA) and food-induced
anaphylaxis (FIA) has increased (Fig. 4).

In terms of age stratification, DIA emerges as a
predominant trigger across all age groups.
Notably, in the 55 recorded cases of individuals
aged 65 years and above, DIA is found to have the
highest prevalence at 90.9% (50/55). Following
closely, in the 31 cases of school-age children
between 7 and 12 years, DIA accounts for 87.1%
(27/31), as illustrated in Table 1. Amongst drug
allergen triggers (73.6% of the cases), antibiotics
were the most common, accounting for 38.4%
(103/268) of these instances. Antibiotic-induced
anaphylaxis was the predominant trigger across
all age groups (Table 1).

However, we also observed a decline in
anaphylaxis cases triggered by antibiotics from

—o— 13-18 ——

19-64 -® - >65

Fig. 3 Adjusted (a) and crude (b) incidence rate trends by age groups (*incidence rate per 100,000 person-years). Figure (a) presents the
21-year trends of adjusted incidence rates for anaphylaxis across 6 age groups. Figure (b) illustrates the crude incidence rate trends for

anaphylaxis among different age groups
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Fig. 4 Trend chart of anaphylaxis triggers (a) and drug trigger changes (b) from 2003 to 2023. Figure (a) shows the 21-year trend of
anaphylaxis trigger proportions in a university hospital in Wuhan, China. Figure (b) depicts the 21-year trend of various drug trigger

proportions for anaphylaxis

2003 to 2023. Instead, we noticed an uptick in
cases induced by blood products, contrast agents,
and chemotherapy. Notably, in the 28 cases of DIA
among children aged 0-3 years, aside from anti-
biotics, chemotherapy and blood products exhibit
the highest proportions, accounting for 17.9% (5/
28) and 14.3% (4/28) respectively. Blood products
also show the highest incidence among minors,
particularly in the 27 cases of DIA among school-
age children, where they constitute 29.6% (8/27)
of cases. In contrast, contrast agents trigger
anaphylaxis predominantly in individuals aged 65
and above. In the recent decade, hormones, bi-
ologics, and nutritional supports were also identi-
fied as triggers of DIA (Fig. 4).

Apart from drugs, another noteworthy trigger is
food. Among the 49 cases of infants and toddlers
aged 0-3 years, FIA demonstrates the highest
prevalence at 28.6% (14/49), while in the 19 cases
of preschool children aged 4-6 years, FIA repre-
sents a proportion of 21.1% (4/19). In the 31 re-
ported cases of FIA, specific foods were implicated
in 20 instances, while 11 cases were unspecified.

Seafoods were identified as triggers in 6 cases,
accounting for 19.4% (6/31) of the total, followed
by dairy products (16.1%, 5/31). Health supple-
ments and soy products each accounted for 2
cases (6.5%, 2/31), and the remaining categories
including eggs, fruits, grains, meat, and vegetables
were each associated with 3.2% (1/31) of the cases,
as detailed in Table 1.

When it comes to specific age groups, dairy
products have emerged as the primary trigger in
14 cases of FIA among infants and toddlers, ac-
counting for 35.7% (5/14) of the reactions. In the 2
cases of FIA among preschool-age children, sea-
foods were the dominant trigger, causing 50%
(2/4) of the anaphylaxis. Among elderly patients,
there was only 1 FIA case, where the trigger was
seafood.

Out of the 364 anaphylaxis cases, 6 cases (1.6%)
were induced by insect bites , while 4 cases (1.1%)
were due to chemical gases. Medical devices were
responsible for 3 cases (0.8%), followed by
cosmetic products and exercise each accounting
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Age 0-3 4-6
Drug 57.1% 63.2%
Antibiotics 39.3% 50.0%
Chemotherapy 17.9% 16.7%
Blood products 14.3% 8.30%
Contrast agents 0.0% 0.0%
NSAIDs 0.0% 0.0%
Perioperative period 0.0% 0.0%
Nutritional supports 10.7% 0.0%
Biologics 0.0% 0.0%
Theophylline 0.0% 0.0%
Hormones 3.6% 8.3%
Anesthetics 0.0% 0.0%
Vaccines 0.0% 0.0%
Chinese Medicine 0.0% 0.0%
Other 10.7% 0.0%
Unspecified 3.6% 16.7%
Food 28.6% 21.1%
Unspecified 7.1% 25.0%
Seafoods 14.3% 50.0%
Grains 7.1% 0.0%
Dairy products 35.7% 0.0%
Eggs 0.0% 25.0%
Fruits 0.0% 0.0%
Vegetables 7.1% 0.0%
Meat 7.1% 0.0%
Soy products 14.3% 0.0%
Health supplements 7.1% 0.0%
Insect bites 2.0% 0.0%
Gases 0.0% 0.0%
Medical devices 0.0% 0.0%
Exercise 0.0% 0.0%
Cosmetic products 0.0% 0.0%
Unspecified 12.2% 15.8%

Table 1. Triggers of anaphylaxis in different age groups

for 0.5% (2/364) and 0.3% (1/364) of the cases,
respectively.

Treatment of anaphylaxis

Fig. 5 illustrates the treatment distribution
across the 364 reported cases. All cases were
managed in  hospital settings. Treatment
approaches varied, with glucocorticoids being
the most frequently administered in 78.3% (285/
364) of cases. This was followed by
antihistamines (45.3%, 165/364), bronchodilators

7-12 13-18 19-64 >65 total
87.1% 73.3% 71.8% 90.9% 73.6%
48.1% 18.2% 41.4% 26.0% 38.4%
3.7% 9.1% 12.9% 8.0% 11.6%
29.6% 18.2% 6.4% 6.0% 10.1%
0.0% 9.1% 6.4% 24.0% 8.2%
0.0% 9.1% 5.0% 0.0% 3.0%
0.0% 9.1% 5.0% 4.0% 3.7%
3.7% 0.0% 1.4% 0.0% 2.2%
0.0% 0.0% 1.4% 6.0% 1.9%
3.7% 0.0% 1.4% 2.0% 1.5%
0.0% 0.0% 0.7% 0.0% 1.1%
3.7% 0.0% 2.1% 2.0% 1.9%
0.0% 0.0% 1.4% 0.0% 0.7%
0.0% 0.0% 0.7% 0.0% 0.4%
0.0% 0.0% 5.0% 8.0% 5.2%
7.4% 27.3% 7.9% 14.0% 9.7%
6.5% 0.0% 5.1% 1.8% 8.5%
100.0% 0.0% 70.0% 0.0% 35.5%
0.0% 0.0% 10.0% 100.0% 19.4%
0.0% 0.0% 0.0% 0.0% 3.2%
0.0% 0.0% 0.0% 0.0% 16.1%
0.0% 0.0% 0.0% 0.0% 3.2%
0.0% 0.0% 10.0% 0.0% 3.2%
0.0% 0.0% 0.0% 0.0% 3.2%
0.0% 0.0% 0.0% 0.0% 3.2%
0.0% 0.0% 0.0% 0.0% 6.5%
0.0% 0.0% 10.0% 0.0% 6.5%
3.2% 0.0% 2.1% 0.0% 1.6%
0.0% 6.7% 1.5% 0.0% 1.1%
0.0% 0.0% 0.5% 3.6% 0.8%
0.0% 6.7% 0.5% 0.0% 0.5%
0.0% 0.0% 0.5% 0.0% 0.3%
3.2% 13.3% 17.9% 3.6% 13.5%
(41.5%, 151/364), respiratory support (36.3%,
132/364), vasopressors (26.9%, 98/364), and
calcium gluconate (15.1%, 55/364). Notably,
36.0% (131/364) of the patients received

epinephrine. Among this subset, 97.7% (128/131)
were administered epinephrine in hospital, while
6.1% (8/131) received it at a primary care facility
before being transferred to our institution for
further management. Furthermore, the utilization
of epinephrine displayed an ascending trend
over the 21-year period examined. Additionally,
other medications including glucose saline
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Fig. 5 Trend chart of various medications applications in anaphylaxis management from 2003 to 2023. The figure presents the 21-year

trend of medications utilization among anaphylaxis patients

solutions  (98.9%, 360/364) , acid-suppressing
drugs (8.0%, 29/364) and water-soluble vitamins
(2.2%, 8/364) were extensively employed in the
management of anaphylaxis.

Duration

Outcomes were documented for all cases. Of
these, 358 cases showed signs of improvement or
complete recovery, while 6 resulted in death.
Recurrent anaphylaxis was observed in 8 patients
(2.2%). In summary, a total of 373 episodes of
anaphylaxis were documented in 362 patients of
364 reported cases. Notably, there were 9 epi-
sodes for which no medical records were
available.

The 6 fatalities occurred in the years 2003 (2
cases), 2005, 2015, 2019, and 2021. During the
study period, the mortality rate of anaphylaxis was
0.28 per 100,000 individuals and demonstrated a
declining trend. Of the 6 fatalities, 4 patients died
due to DIA, while the triggers for the remaining 2
were unspecified. Among the 4 patients who died
from DIA, 3 succumbed to anaphylaxis caused by
antibiotics , specifically, 2 due to cephalosporins
and 1 due to penicillin. The remaining fatality was
triggered by a contrast agent.

DISCUSSION

Our study, carried out at Tongji Hospital-a
renowned university hospital with 3 medical cen-
ters which draw patients from places all across
Central China-revealed a relatively stable but
slowly rising trend in the incidence of inpatient
anaphylaxis over the past decades, totaling 364
cases. Drugs, with antibiotics in particular,
emerged as the primary trigger. What paralleled
this upward incidence trend was a year-on-year

increase in the application rate of epinephrine
and a remarkably low mortality rate of anaphylaxis
patients over the past 2 decades. This study, which
draws upon a database encompassing near 2.6
million inpatients, provides a robust perspective
for our understanding of anaphylaxis in Central
China, including its incidence, its triggers and its
treatments.

The incidence rate of anaphylaxis from our study
falls within the usual range of previously reported
data in the global context. Over a 21-year period, it
was recorded at 16.92 per 100,000 individuals,
with an annual standardized incidence rate of
234.53 per 100,000 individuals. This rate is higher
compared to other areas within China, such as
Beijing, where crude incidence rates of inpatient
anaphylaxis range from 3 to 6 per 100,000.% This
variance might be due to differences in population
characteristics, geographical locations, and the
timeframes of the studies. It may also be
associated with the different definitions of
anaphylaxis used and the varying methods of
diagnosing anaphylaxis in different studies. In our
study, we utilized the current updated WAO
guideline to identify anaphylaxis, thereby
ensuring the robustness and credibility of our data.

Our study unveiled a generally steady, albeit
slowly increasing trend in the incidence of inpa-
tient anaphylaxis over the years. However, signifi-
cant yearly variations were discernible, especially
during the 2008 to 2009 period. While the precise
causative factors remain to be identified defini-
tively, a clear correlation is evident between these
fluctuations and the considerable influence of
case-weighting. This suggests that even a slight
increase in a restricted number of cases can
significantly disrupt the overall incidence rate.
Moreover, the evolving nature of this pattern may
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be attributed, at least in part, to the timing of the
study and the selection criteria of the patient
population. This observation mirrors previous
findings from Thailand, where research on pedi-
atric inpatient anaphylaxis from 2014 to 2021
indicated a downward trend’” whereas studies
from the same region focusing on adult inpatient
anaphylaxis from 1992 to 2002 demonstrated an
increasing trend.’® However, given that our
research is a three-center study in 1 city, there
are significant regional limitations. We look for-
ward to contributions from more institutions in the
future to further enhance our understanding of the
phenomenon.

As for the triggers, we found that drugs were the
instigating trigger in 73.6% of anaphylaxis cases,
with antibiotics being the primary culprit in 38.4%
of these cases, particularly among adults, which
coincides with several studies.”"#2%23 Given the
rapid development and widespread use of new
medications, especially antibiotics, as well as the
common practice of prophylactic antimicrobial
therapy in surgical patients, it is unsurprising that
antibiotics have emerged as a principal cause of
DIA.

Apart from antibiotics, other drug triggers also
worked slightly differently in our study. Take
chemotherapy for example. As the incidence of
cancer has risen, chemotherapy has emerged as
the second most frequent trigger of anaphylaxis,
accounting for 11.6% of cases. Surprisingly, the
highest proportion of these cases was found in the
infant demographic aged 0-3 years. Although this
subset may include infants misdiagnosed with
anaphylaxis due to respiratory symptoms com-
bined with viral exanthems, the definitions of trig-
gers and timing of symptom onset in our study
could mitigate potential bias to some extent. A
parallel trend was observed with blood products,
predominantly causing anaphylaxis in school-age
children. Moreover, congruent Thai studies"’
have also reported a significant representation of
chemotherapy and blood products within
pediatric DIA, corroborating our results.

In addition to antibiotics and chemotherapy,
contrast agents have been found to be predomi-
nantly implicated in triggering anaphylaxis among
the elderly, which is consistent with findings from
several studies.”® With the evolving landscape of

diseases, there has been a gradual increase in
the incidence of  cardiovascular and
cerebrovascular disorders in this population,
which has led to the widespread application of
imaging techniques. This has augmented the
probability of inducing anaphylaxis. Moreover,
some research®*?® indicates that 71% of DIA
occur in individuals with pre-existing cardiovascu-
lar pathologies. This could be interpreted as an
age-associated rise in the incidence of anaphylaxis
triggered by these factors, along with an increased
susceptibility to anaphylaxis in the elderly.

Perioperative and anesthetic-induced anaphy-
laxis accounted for 10 (3.7%) and 5 (1.9%) of cases,
respectively. Compared to another multicenter
perioperative study in China reporting an inci-
dence of 200 per 100,000 individuals (2/1000 pa-
tients),%® our figures are considerably lower. This
stark contrast is undoubtedly influenced by the
different  definitions of  anaphylaxis and
methodological approaches between the 2
studies. It may also be related to the lack of a
well-established management and reporting sys-
tem for perioperative anaphylaxis in 3 medical
centers.

One type of drug trigger whose performance
differs slightly from our assumption is Traditional
Chinese Medicine (TCM). It is implicated in only
0.4% of cases, a figure that is notably lower than
the rates reported in Beijing."®"" This divergence
is likely to have resulted partly from selection bias.
As the medical hub of Wuhan, our institution
preferentially treats complex cases that primary-
level hospitals are unable to handle. Despite that
our hospital has a department dedicated to TCM,
Western medication remains the mainstay of our
clinical practice as a comprehensive Western
medical center.

When it comes to food triggers, our findings
indicate that the incidence of FIA is higher during
early life, with distinct age groups exhibiting unique
food triggers. This is consistent with other
research.*'” The maturation of the gastrointestinal
immune system and the development of oral
tolerance could potentially explain the early age
peak observed for certain foods.?” Differences of
these triggers across various regional populations
underscore the critical interplay between
geography, lifestyle, and epigenetics.>*"1522 As 1
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study concluded,?® the incidence rate of FIA
among African American men rose from 0.06 per
million during 1999-2001 to 0.21 per million in
2008-2010. Further research indicates that Asian
children in Australia have a higher incidence of
FIA compared to other ethnicities,*®3" whereas
their parents did not exhibit this trend.?>"

In our study, anaphylaxis related to insect bites
was uncommon (1.6%), a rate lower than that re-
ported in some foreign regions.®'® Literature
suggests a higher susceptibility to insect bite-
induced anaphylaxis among Caucasians, high-
lighting genetic influences on anaphylaxis devel-
opment.?*273% We tend to view this lower rate as
resulting from that rural areas see a much higher
prevalence of insects compared with urban areas
whereas most of the patients in our study are
urban dwellers who are less likely to encounter
insects.

The last area of our study of anaphylaxis is its
treatment. Our study revealed an epinephrine uti-
lization rate of 36.0% during the study period
among inpatients. This rate is not encouraging
although there has been an upward trend in the
use of epinephrine over the past 2 decades,
especially when we compared it with similar
studies in Asia. For example, the utilization rate of
epinephrine for inpatients with anaphylaxis in
Thailand was 87.3% (for adult)'® to 98% (for
child).’” In Beijing, China, the rate of epinephrine
use among inpatients reached 51.9%,%% still
higher than the rate found in our study.
Interestingly, this contrasts with a study that
showed 83.4% of perioperative anaphylaxis
patients in China received epinephrine.?® Our
findings highlight a significant gap in anaphylaxis
knowledge among medical practitioners. There's
hesitancy to promptly administer epinephrine to
non-shock anaphylaxis patients due to concerns
about adverse reactions like malignant arrhyth-
mias. Consequently, epinephrine use is often
restricted to critical situations, which underscores
the importance of further research in this area.

While we observed a relatively stable but slowly
rising trend in inpatient anaphylaxis over the past
decade, the mortality rate showed a slow down-
ward trend. One possible explanation could be the
enhanced standardization of anaphylaxis man-
agement among healthcare professionals, leading

to a reduction in case fatality rates. Another
explanation is that advancements in medical
technology and a deeper understanding of
anaphylaxis enable an increase in the accurate
diagnosis of the disease by clinicians without an
actual rise in incidence, an outcome facilitated by
the enhanced level of record keeping by medical
practitioners.

Whatever explanation we may come up with, it
is crucial to promptly and correctly recognize, di-
agnose, and treat allergic reactions based on
clinical presentation and knowledge of factors
influencing anaphylaxis. Compared with the
established Anaphylaxis Emergency Action Plan
(AEAP) for out-of-hospital patients,** there is a
greater need for a similar framework within the
hospital setting to enhance both healthcare
providers’ and patients’ awareness of anaphylaxis.
This would facilitate the provision of advice on
allergen avoidance and emergency interventions,
optimize post-discharge management processes,
including patient education and training.

Currently, our understanding of the natural
progression of anaphylaxis is very limited, and it is
unclear whether patients need to avoid allergens
for life. Clearly, there is a necessity for the estab-
lishment of large international databases to aid in
the collection and comparative analysis of obser-
vational data. This would support epidemiological
studies, risk factor identification, and research an-
alyses, thereby contributing to the continuous
high-quality disease management of anaphylaxis
patients.

LIMITATIONS

This study does have its limitations, which
include potential patient recall bias and in-
consistencies in medical record documentation by
healthcare providers. These factors may introduce
biases into our findings. Besides, serum tryptase
detection kits have not yet received marketing
approval in China, which precludes the possibility
of using serum tryptase to further verify the diag-
nosis of anaphylaxis in patients initially identified
by our physicians. Moreover, the composition of
diseases among hospitalized patients varies across
different regions and time periods, which may
necessitate further validation of our observational
findings in other areas. While the DPAP system is
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limited to online use within the hospital and is not
transferable to other regions or medical in-
stitutions, this large volume of data, with 4.2 million
medical records from over 2.6 million inpatients,
helps mitigate some of these biases.

CONCLUSION

Our study reveals the changes in the incidence
of anaphylaxis among inpatients over a 21-year
duration at 3 medical centers in Wuhan. Drugs
emerge as the most common triggers for
anaphylaxis. Moreover, despite a rising trend in its
application during the study period, the use of
epinephrine in managing anaphylaxis remains
suboptimal. These findings underscore the press-
ing need for enhancements in the prevention and
management strategies for anaphylaxis in China.
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