Changing Pattern of Paediatric Anaphylaxis in Hong Kong, 2010-2019

Agnes SY Leung1*, Rebecca MY Li1, Ann WS Au1, JS Rosa Duque3, PK Ho4, Gilbert T Chua3, CH Wong5, David CK Luk6, Mike YW Kwan7, YS Yau4, Gary WK Wong1, Ting F Leung1,2
1Department of Paediatrics, Prince of Wales Hospital, The Chinese University of Hong Kong, Hong Kong
2Hong Kong Hub of Paediatric Excellence, The Chinese University of Hong Kong, Hong Kong
3Department of Paediatrics and Adolescent Medicine, Queen Mary Hospital, The University of Hong Kong, Hong Kong
4Department of Paediatrics, Queen Elizabeth Hospital, Hong Kong
5Department of Paediatrics and Adolescent Medicine, Pamela Youde Nethersole Eastern Hospital, Hong Kong
6Department of Paediatrics and Adolescent Medicine, United Christian Hospital, Hong Kong 7Department of Paediatrics and Adolescent Medicine, Princess Margaret Hospital, Hong Kong

Word count:	2,694		
Table count: 2	     Figure count: 4
Supplementary Table count: 3
Supplementary Figure count:  1

Keywords: anaphylaxis; allergy; children; epidemiology; incidence; hospital; trigger of anaphylaxis

Abstract

Background: Anaphylaxis is a significant health burden in most Western countries but there is little published data on the incidence and pattern of anaphylaxis in Asia. We aim to determine the incidence rate and pattern of anaphylaxis over the past decade among the paediatric population in Hong Kong. 
Methods: Medical records of patients presenting with allergy-related symptoms during the period 2010 to 2019 were examined. Paediatric patients aged below 18 years who fulfilled the diagnostic criteria for anaphylaxis laid out by the NIAID/FAAN were analysed. Incidence rates were calculated using population statistics as the denominator. All information pertaining to the anaphylaxis events and patients’ characteristics were retrieved using standardized data collection forms.  
Results: The overall 10-year estimated incidence of anaphylaxis was 7.70 per 100,000 person-years, with a rising trend of anaphylaxis incidence across time. Food-induced anaphylaxis accounted for the majority of hospital presentation, of which peanut and shellfish were the top food triggers in our population. Comorbid asthma and young age were risk factors associated with wheeze at presentation. Misdiagnosis of anaphylaxis occurred in up to half the anaphylaxis cases and adrenaline was only utilised in 45% of cases. 
Conclusions: An increasing trend of anaphylaxis incidence over the past decade is evident in Hong Kong children, with a discrepantly low accuracy in diagnosis and suboptimal management of anaphylaxis. There is a pressing need to heighten public and physicians’ awareness of the distinctive features of anaphylaxis in the paediatric age group.


Key messages
Our data suggested an increasing trend of anaphylaxis incidence over the past decade in Hong Kong paediatric population, similar to data from the Western world. Peanut allergy, which was traditionally believed to be uncommon in Asia, was the top anaphylaxis trigger in our population. Shellfish ranked second in terms of anaphylaxis food triggers, unlike the Western pattern. Our study, however, reported a discrepantly low accuracy in anaphylaxis diagnosis and suboptimal emergency management. There was an over-reliance on antihistamine and corticosteroid use but a low adrenaline usage rate, which highlighted the dire need to reinforce public and physicians’ education on anaphylaxis.
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1. Introduction
Anaphylaxis has been defined as a serious systematic hypersensitivity reactions1 which is acute in onset and can potentially lead to cardiorespiratory arrest within minutes2. Fatalities due to preventable and treatable diseases in high income countries, such as neonatal complications and diarrheal diseases, declined dramatically across the decade3. The rate of fatal anaphylaxis, however, did not decrease significantly4,5 even with heightened awareness in allergic conditions6, availability of novel diagnostic tools7 and accessible rescue medications8. 
	Hospital admissions from all-cause anaphylaxis increased by 7-fold from 1992 to 2012 in England and Wales, although the incidence of fatal anaphylaxis has remained stable4. In Denmark, the rate of hospitalization increased more than 2-fold from 1995 to 20129, and was particularly marked in the paediatric age group which showed a 10-fold increase. In another part of Europe, the admission rate for anaphylaxis also increased 1.89-fold between 2009 and 2011 in Spain, and was more prominent in the food anaphylaxis subgroup10. In the United States, the number of anaphylaxis-related emergency department visits increased by 2-fold from 2005 to 2014, in which the increase was greatest in the paediatric age group ranging from 5 to 17 years11. Anaphylaxis hospitalizations among the 3 to 17 years children living in the United States also increased significantly from 2006 to 2015, but not for the infants and toddlers less than 3 years of age12. This was in contrast to the Australian data which demonstrated that the highest rates of food-related anaphylaxis admission rates were among the toddler’s group below 4 years13, with an overall increase by 1.4-fold from 2005 to 2011. Also in contrast to the UK data, the Australian all‐cause fatal anaphylaxis rates have increased by 6.2% per year over a period of 16 years from 1997 to 20135. Overall, data from the Western world suggest that the incidence of anaphylaxis appears to be rising, but there is often paucity of time-trend epidemiological data from Asia. The differences in regional patterns of anaphylaxis incidence, trigger and outcome can provide valuable insights into susceptibility and sensitizing event. By evaluating the epidemiological data relating to anaphylaxis, important information including the trends, disease burden and risk factor associations will be available to inform clinical practice. This study aims to examine the time trends and pattern of anaphylaxis in Hong Kong children across a 10-year period (2010-2019).

2. Methods
2.1 Anaphylaxis incidence data
All data on anaphylaxis presentation, including both emergency attendance and hospital admission, from three major tertiary hospitals in Hong Kong, namely Prince of Wales Hospital, Queen Elizabeth Hospital and Queen Mary Hospital, were collated from the Clinical Data Analysis and Reporting System (CDARS) and Clinical Management System (CMS) of the Hospital Authority (HA) of Hong Kong. These selected tertiary hospitals were located in three different geographical clusters that covered the most populous living areas in Hong Kong 14,15.  
	Data relating to anaphylaxis presentation between 1st January 2010 and 31st December 2019 with allergy-related discharge diagnoses, as classified by the International Classification of Diseases (ICD), were extracted. Since our electronic information system has been built to automatically map the ICD-10 and ICD-9 coded diagnoses, it has the ability to capture all anaphylaxis cases attended & admitted during the study period. In order to maximise the capture of anaphylaxis cases, we divided the list of potential anaphylaxis cases into 3 categories:
	A) 995.0 and 995.60-995.69 (anaphylactic shock)
	B) 995.1 (angioneurotic oedema)
	C) 995.2 (drug allergy), 995.3 (allergy, unspecified), 708.0, 708.1, 708.8, 708.9 (urticaria) and 995.2 (unspecified adverse effect of unspecified drug, medicinal and biological substance).
	All patients with category A & B  diagnoses were manually reviewed, and random samples of 20% of the patients with category C diagnoses were manually reviewed for potentially eligible cases. Only data on paediatric patients, defined as those less than 18 years of age, were captured. Patients’ data including demographic factors (age, sex), clinical characteristics of the allergic reaction (symptoms, triggers), presence of co-morbidities (asthma, atopic dermatitis, known food allergies), location of reaction occurrence and management of anaphylaxis, were extracted by a standardized protocol and cross-checked independently by principal investigator and 1 trained abstractor (a medical student). Any discrepancy was resolved by consensus, and if necessary, arbitration by a third reviewer (senior allergist/paediatrician). Medical record was individually reviewed to evaluate the diagnosis of anaphylaxis in accordance with the defining criteria set out by the National Institute of Allergy and Infectious Diseases/Food Allergy and Anaphylaxis Network criteria (NIAID/FAAN)16, which have been shown to be highly sensitive for the diagnosis of anaphylaxis17.

2.2 Statistical analysis
Categorical data were analysed using the chi-square or fisher’s exact test while continuous variables were analysed by t-test or Mann-Whitney test. To identify the risk factors related to severe anaphylaxis, multiple logistic regression analysis was used. A P value of less than 0.05 was considered as statistically significant. Incidence rates (IR) were calculated by using the cases that met NIAID/FAAN diagnostic criteria as the numerator and the population counts in Hong Kong as the denominator. Denominators were obtained from the Population by-censuses conducted by the Census and Statistics Department of the Hong Kong Specialist Administrative Region (SAR) Government18. There was an average of 389,369 aged 0–17 years children living in the geographical districts under evaluation between 2010 and 2019. The anaphylaxis incidence (per 100,000 persons) was based on the results of the above population figures in Hong Kong. Using the IR of year 2010 as reference, the incidence rate ratios (IRR) were calculated as IR=IRyi/IRy0, where IRyi refers to the incidence rate of year i; IRy0 refers to the incidence rate of year 2010. Statistical analyses were conducted with SPSS 21.0 for Windows software (SPSS Inc, Chicago, IL, USA). Approvals from the Institutional Review Board (IRB) of the three respective clusters were obtained (HKU/HA HKW IRB Ref No. UW 19-419, KC/KE REC Ref No. 19-0144/ER-3, Joint CUHK-NTEC CREC Ref No. 2019.278).

3. Results
We identified 300 cases that fulfilled clinical criteria for anaphylaxis during the period 2010-2019. The anaphylaxis cases were distributed evenly among the three tertiary hospitals included in this study (P = 0.65) and the number of anaphylaxis cases per centre per year were displayed in Figure 1.  The estimated IRs and IRRs (using year 2010 as reference) per year were shown in Table 1. The incidence of anaphylaxis steadily increased over the past decade with more than a 2-fold rise in the anaphylaxis IRs between 2010 and 2019 despite having relatively static hospital admission rates over the same period (Figure 1). The overall 10-year estimated IR was 7.70 per 100,000 person-years (95% C.I. 6.51-8.90 per 100,000 person-years). The increase in anaphylaxis incidence was most marked between 2014 and 2015 with doubling of the IRs from 4.62 per 100,000 person-years in 2014 to 9.76 per 100,000 person-years in 2015. More than 90% of cases were Chinese, the male to female ratio was 1.5 and more than a third of the anaphylaxis occurrences occurred in the infants and toddler group aged between 0 and 4 years (36.7%) (Table 2). The rise in anaphylaxis incidence across time appeared to be more marked in the infants and toddler group and decreased amongst the teenagers, but did not reach statistical significance (P =0.086). 

3.1 Food-induced anaphylaxis predominates in our paediatric population
The clinical characteristics of patients included are presented in Table 2. Around half of the episodes (137/300, 45.7%) were patients’ first ever anaphylaxis episodes. Food was the culprit in most first ever anaphylaxis episodes (42.3%), followed by drugs (32.1%). Most of these first anaphylaxis episodes occurred in the 0-4 years age group (43.1%). Overall, food (55.7%) was the predominant triggers of anaphylaxis, followed by drug (22.3%) and idiopathic/ unknown (14.0%) (Figure 2). Peanut (19.1%) ranked the top in identified food triggers, followed by shellfish (15.6%), cow’s milk (12.7%), treenuts (12.1%) (Figure 3). When food triggers were analysed according to age groups, cow’s milk (21.5%) and egg (20.3%) were the top food triggers in the 0-4 years group. Most anaphylaxis episodes to treenuts, fish, wheat and unidentified foods also occurred in this age group. The predominant food triggers evolved into peanut (28.9%) and treenuts (18.4%) in the 5-9 years age group. In both the 10-14 and 15-17 years group, shellfish (27.6%, 40.7%), peanut (17.2%, 29.6%) and unidentified food triggers (27.6%, 22.2%) predominated.  
	Most anaphylaxis episodes occurred without presence of identifiable co-factors (68.3%), but of those with co-factors, most were related to co-morbid medical conditions such as cancer, surgery (44.6%) and acute infection (42.6%). Muco-cutaneous manifestations were present in 96.0% of anaphylaxis episodes, mainly with angioedema (72.9%) and erythematous skin (51.7%) (Supplementary Table 1). Most of the Paediatric anaphylaxis cases presented with respiratory compromise (90.3%) including dyspnoea (76.8%), wheeze (26.6%) and cyanosis (21.8%). Cardiovascular, gastrointestinal and neurological manifestations were present in 34.7%, 28.0% and 16.3% of cases, respectively. Notably, 20% (60/300) and 4.7% cases were noted to have hypotension and loss of consciousness, respectively. Multivariate logistic regression showed that that presence of comorbid asthma (OR 3.182; 95% CI 1.527-6.633) and younger age (OR 0.941, 95% CI 0.891-0.994) were significant risk factors of anaphylaxis with wheeze at presentation (Supplementary table 3).

3.2 Management inadequacy in our anaphylaxis cases
Antihistamine (87.3%) and systemic steroid (53.3%) were the predominant medications used in the treatment of anaphylaxis, whereas adrenaline was administered in 45.0% of cases only (Supplementary Figure 1). When we analysed treatment given prior to hospital arrival, antihistamine was the most frequently used medication (17.7%). Adrenaline was only used in a tenth of cases (10.0%) by patient or paramedic, despite more than a third of cases (38.3%) had history of food-allergic reactions in the past. Upon arrival at hospital, adrenaline was administered in 35.0% cases, whereas antihistamine (70.0%)  and systemic steroid (51.0%) were given to most cases. Intravenous fluid bolus and oxygen supplementation, as standard anaphylaxis management, were given in 14.3% and 26.7% of cases only. Only 1.3% and 1.0% of cases required intubation and cardiopulmonary resuscitation, respectively. Overall, the usage of adrenaline at hospital increased in the past decade (Figure 4), although there was still a significant gap from standard anaphylaxis management. 

3.3 Diagnostic accuracy of anaphylaxis
Analysing the diagnostic accuracy of anaphylaxis episodes, less than half of the cases were correctly coded as anaphylaxis using the ICD-9 codes 995.0 and 995.60-995.69 (47.7%) (Supplementary table 2). Around a third of anaphylaxis episodes (32.3%) were found to be mis-classified as angioedema only (995.1). We extracted 20% of the remaining cases and found that a lesser proportion were mis-classified as allergy (10.3%), urticaria (5.0%), drug allergy (2.7%) and skin rash due to food (1.7%), with corresponding ICD codes of 995.3, 708.9, 995.2 and 693.1, respectively. The diagnostic accuracy was lowest in anaphylaxis episodes occurring in children aged 0-4 years (ratio of correct to incorrect codes, 0.72) and improved as the population aged with ratios of 0.97, 1.00, 1.15 for the age groups 5-9, 10-14 and 15-17 years, respectively. Using the diagnostic criteria laid out by the NIAID/ FAAN, only half of the cases were correctly recognised and coded by attending physicians using criteria 1 and 2. 

4. Discussion
Our study demonstrated that anaphylaxis presentation increased by more than 2-fold across the decade. The trend of anaphylaxis incidence appears to be rising and has not reached a plateau yet. The major strength of this study is that our data captured both emergency attendances as well as hospitalization records, which negated the differences in anaphylaxis admission rates caused by guideline and practice variation19. Such finding was consistent with the rising trend of anaphylaxis-related hospitalization in the United States12,20,21 and Australia13,22, whereas the incidence of anaphylaxis in the United Kingdom appeared to have plateaued4. Our data, although did not reach statistical significance, suggested that anaphylaxis occurrences were more marked among infants and toddlers but appeared to be reducing in teenagers. This was, however, in contrast with the steady anaphylaxis incidence in infants and toddlers despite an overall rise in anaphylaxis incidence in the United States children12. Overall it appeared that Hong Kong, a region with heavy Western influence, is experiencing what was known as the “2nd wave of the allergy epidemic”.
	Our study showcased the pattern of anaphylaxis triggers in an Asian city, which varied from the typical pattern expected in the Western world. Shellfish is the top allergen trigger in this part of the world, possibly related to the relatively high consumption of seafood23 and high degree of dust mite sensitization contributing to the cross-reactivity with tropomyosin in shellfish24.  Peanut, although previously reported to be uncommon in China25, was increasingly recognized as a cause of anaphylaxis in Hong Kong children26. Since most of the peanut-induced anaphylaxis episodes occurred in the older age group and more than half of the cases were patients’ first ever allergic reactions, we therefore hypothesized that allergenic solid introduction, such as peanut, might be delayed in high-risk Chinese infants. A formal study looking into the change in local solid food introduction practice and awareness of the latest international guideline may help to elucidate causes contributing to the rising trend of anaphylaxis in this region. 
	Consistent with literature, the recognition and management of anaphylaxis were suboptimal. Anaphylaxis were generally underrecognized, as reflected by the ICD-9 miscoding rate. This study involved manually reviewing cases presenting with both anaphylaxis and allergy-related diagnosis or clinical features, which was another strength of this study. Nearly half of the anaphylaxis cases were identified through examination of the medical records of patients with other allergy-related codes. The chance of correctly diagnosing patients with anaphylaxis increased with age, implying that young children presenting with anaphylaxis were at risk of being underdiagnosed and undertreated. Anaphylaxis presentation may be subtle, particularly in infants less than 1 year old who are nonverbal. Increased awareness and early recognition, particularly respiratory symptoms that were reportedly common in this age group27, are key factors that determine timely and effective treatment. Our study, in line with other reports28,29, demonstrated that cutaneous and respiratory findings were the most common presentation in children. Misdiagnosis of anaphylaxis was likely the reason that explained the persistent over-reliance of antihistamine and systematic steroid while adrenaline remained to be under-utilized as first-line anaphylaxis treatment. The European Anaphylaxis Registry30 demonstrated that only 10% of preschoolers to 19% adolescents were treated with adrenaline via autoinjectors. In the United States, review of medical records from an emergency department found that only 19% of patients received adrenaline31, and a similar study from another emergency department revealed that only 16% of severe anaphylaxis cases received adrenaline32. However, considerable improvement was noted from a more recent study from the United States which included 275 paediatric anaphylaxis cases, revealing that use of adrenaline was up to 88%33. This may be related to the legislation passed in multiple states within the United States permitting public venues to stock undesignated adrenaline autoinjector in case of an emergency34 and the launch of national guideline to safeguard food allergic children at schools and early childhood programs35, highlighting the importance of public education and empowerment to increase the awareness of and preparedness for anaphylaxis.
	The limitations of this study included the retrospective study design which was often associated with recall bias. We have only included three tertiary hospitals, out of a total of eight public tertiary hospitals, in this study. Although distributed in distinctive non-overlapping regions of Hong Kong, they may have underrepresented practice variations across other paediatric hospitals across the territory. Another potential limitation is that we only randomly examined 20% of cases with category 3 diagnoses including urticaria, allergy (unspecified), drug allergy and skin rash due to allergy. We may, therefore, have underestimated the true burden of anaphylaxis. However, these limitations would not have impacted on the overall trend and pattern of anaphylaxis.

5. Conclusion 
In conclusion, between 2010 and 2019, the overall incidence of anaphylaxis leading to hospital presentation increased in Hong Kong children. Younger children constituted the majority of hospitalizations, in particular infants and toddlers younger than 4 years of age. Food was the most common cause of anaphylaxis, in which peanut and shellfish were the top food triggers in our paediatric population. Co-existing asthma and young age were associated with anaphylaxis presentation with wheeze. Misdiagnosis of anaphylaxis was common and adrenaline use as first-line anaphylaxis treatment remained low. There is a pressing need to heighten patient and physician education. 
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Table 1: Estimated incidence rates of anaphylaxis in paediatric population in Hong Kong from 2010-2019.
	
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019

	Total paediatric hospital admissions
	13835
	11631
	12419
	11295
	11532
	15378
	15003
	13741
	12549
	11575

	Anaphylaxis episodes (no.)

	PWH
	6
	4
	9
	9
	2
	12
	12
	14
	14
	21

	QMH
	11
	12
	9
	8
	10
	13
	13
	11
	11
	11

	QEH
	7
	3
	5
	5
	6
	13
	13
	9
	9
	18

	Combined
	24
	19
	23
	22
	18
	38
	38
	34
	34
	50

	Estimated Incidence rates (per 100,000 person) *

	PWH
	3.30
	2.20
	4.95
	4.95
	1.10
	6.61
	6.61
	7.71
	7.71
	11.56

	QMH
	11.09
	12.10
	9.08
	8.07
	10.08
	13.11
	13.11
	11.09
	11.09
	11.09

	QEH
	6.45
	2.76
	4.61
	4.61
	5.53
	11.97
	11.97
	8.29
	8.29
	16.58

	Total incidence rates
	6.16
	4.88
	5.91
	5.65
	4.62
	9.76
	9.76
	8.73
	8.73
	12.84

	(95% confidence interval)
	(3.27, 5.67)
	(3.99, 6.39)
	(4.71, 7.10)
	(5.43, 7.82)
	(6.15, 8.54)
	(6.87, 9.26)
	(7.58, 9.98)
	(8.30, 10.70)
	(9.02, 11.42)
	(9.74, 12.14)

	Incidence rate ratios (using year 2010 as reference)

	Total incidence rate ratio
	ref
	0.79
	0.96
	0.92
	0.75
	1.58
	1.58
	1.42
	1.42
	2.08

	(95% confidence interval)
	ref
	(0.34, 0.76)
	(0.51, 0.93)
	(0.68, 1.10)
	(0.85, 1.27)
	(1.03, 1.45)
	(1.20, 1.62)
	(1.37, 1.79)
	(1.54, 1.96)
	(1.71, 2.13)



Abbreviation: PWH-Prince of Wales Hospital; QMH-Queen Mary Hospital; QEH-Queen Elizabeth Hospital

*Population data were based on By-census data from the Hong Kong SAR Government (181,653.6, 108,563.8 and 99,168.8 from PWH, QEH and QMH territory, respectively)

Table 2: Demographics and characteristics of paediatric patients attended and admitted for anaphylaxis from 2010-2019

	
	Number of cases
	(%)

	Centre
	
	

	PWH
	103
	(34.3)

	QMH
	109
	(36.3)

	QEH
	88
	(29.3)

	Sex
	
	

	Male
	180
	(60.0)

	Female
	120
	(40.0)

	Age
	
	

	0-4
	110
	(36.7)

	5-9
	65
	(21.6)

	10-14
	68
	(22.7)

	15+
	57
	(19.0)

	Ethnicity
	
	

	Chinese
	272
	(90.7)

	Caucasian
	4
	(1.33)

	Korean
	1
	(0.33)

	Japanese
	2
	(0.67)

	Vietnamese
	1
	(0.33)

	Filipino
	1
	(0.33)

	Mixed
	11
	(3.67)

	Others
	8
	(2.67)

	Co-morbid Allergies
	162
	(54.0)

	Asthma
	53
	(32.7)

	Allergic rhinitis
	67
	(41.4)

	Atopic dermatitis/Eczema
	125
	(77.2)

	Known family Allergic History
	112
	(37.3)

	Personal history of allergy
	
	

	Food Allergy
	115
	(38.3)

	Milk
	24
	(20.9)

	Egg yolk
	41
	(35.7)           

	Egg white
	41
	(35.7)           

	Peanut
	43
	(37.4)

	Treenuts
	26
	(22.6)

	Wheat
	6
	(5.22)

	Fish
	24
	(20.9)

	Shellfish
	27
	(23.5)

	Soy
	6
	(5.22)

	Other foods
	25
	(21.7)

	Food-induced Anaphylaxis
	38
	(12.7)

	Drug Allergy
	33
	(11.0)

	Antibiotics
	15
	(45.5)

	NSAID
	2
	(6.06)

	Paracetamol
	2
	(6.06)

	Anesthetics
	1
	(3.03)

	Chemotherapy
	10
	(30.3)

	Other drugs
	6
	(18.2)

	Drug-induced Anaphylaxis
	5
	(1.67)

	Insect Allergy
	2
	(0.67)

	Other Allergies
	13
	(4.33)

	Other Allergy-induced Anaphylaxis
	7
	(2.33)

	First Allergic Episode, by trigger
	137
	(45.7)

	     Food triggers
	58
	(42.3)

	     Drug triggers
	44
	(32.1)

	     Insect triggers
	1
	(0.73)

	     Other triggers
	12
	(8.76)

	     Unknown triggers
	22
	(16.06)

	First Allergic Episode, by age group
	137
	(45.7)

	     0-4
	59
	(43.1)

	     5-9
	20
	(14.6)

	     10-14
	33
	(24.1)

	     15+
	25
	(18.2)



Abbreviation: PWH-Prince of Wales Hospital; QMH-Queen Mary Hospital; QEH-Queen Elizabeth Hospital






Figure 1a: The number of anaphylaxis cases per total paediatric hospital admissions per year; Figure 1B: The number of anaphylaxis cases per centre per year; Figure 1c: The number of anaphylaxis cases per age distribution per year
A)
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Figure 2: Distribution of anaphylaxis triggers by year







Figure 3: Distribution of food triggers by age groups



Figure 4a: Adrenaline usage in anaphylaxis cases by year


Figure 4b: Treatment of anaphylaxis at hospital by year



Time Trend in Anaphylactic Cases by Centre

PWH	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	6	4	9	9	2	12	12	14	14	21	QMH	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	11	12	9	8	10	13	13	11	11	11	QEH	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	7	3	5	5	6	13	13	9	9	18	Year


Frequency




Age Distribution of Anaphylactic Cases

0-4	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	5	7	6	8	3	14	19	11	18	19	5-9	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	3	3	4	4	6	10	8	12	6	9	10-14	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	5	4	9	3	7	6	6	6	3	19	15+	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	11	5	4	7	2	8	5	5	7	3	Year


Percentage




Trigger Distribution by Year

Food Trigger	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	11	12	13	13	10	19	18	22	16	33	Drug Trigger	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	5	2	5	4	7	6	10	6	12	10	Insect Trigger	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	0	1	0	0	0	1	0	0	0	0	Other Triggers	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	4	1	1	1	0	6	4	2	0	3	Unknown Trigger	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	4	3	4	4	1	6	6	4	6	4	Year


Percentage




Food Triggers Distributed by Age

0-4	Milk	Egg	Wheat	Treenuts	Fish	Peanut	Shellfish	Other Foods	17	16	4	11	8	9	3	11	5-9	Milk	Egg	Wheat	Treenuts	Fish	Peanut	Shellfish	Other Foods	3	3	0	7	3	11	5	6	10-14	Milk	Egg	Wheat	Treenuts	Fish	Peanut	Shellfish	Other Foods	2	0	0	2	4	5	8	8	15+	Milk	Egg	Wheat	Treenuts	Fish	Peanut	Shellfish	Other Foods	0	0	0	1	1	8	11	6	Foods


Percentage




Adrenaline as Treatment for Anaphylaxis from 2010 - 2019 

Number of Cases	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	24	19	23	22	18	38	38	34	34	50	Adrenaline Given 	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	7	7	5	10	10	21	16	16	17	25	Given Prior to Hospital Arrival	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	0	1	2	2	1	6	5	3	4	6	Given at Hospital	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	8	6	3	8	9	15	11	13	13	19	



Treatment of Anaphylaxis at Hospital

adrenaline	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	8	6	3	8	9	15	11	13	13	19	CPR	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	0	0	0	1	0	0	1	0	0	1	IVF	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	6	4	5	3	4	5	4	3	3	6	salbutamol	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	5	7	5	4	1	7	8	7	5	12	antihistamine	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	19	15	16	11	12	29	27	21	28	31	systemic steroid	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	20	13	14	9	13	23	19	13	13	16	oxygen	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	9	3	8	5	4	15	12	4	11	9	intubation	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2	0	0	1	0	0	0	1	0	0	other treatment	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2	1	1	3	2	8	3	2	1	5	



Emergency and Paediatric Ward Admissions

Number of Admissions	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	138.35	116.31	124.19	112.95	115.32	153.78	150.03	137.41	125.49	115.75	Number of Anaphylactic Cases	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	24	19	23	22	18	38	38	34	34	50	Year


Per 100 Admissions




