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T he incidence of appendicitis peaks in childhood,1 and
appendectomy is the most common abdominal emer-
gency operation performed worldwide.2 At a mini-

mum, every third child with appendicitis develops compli-
cated disease with gangrene or perforation,1 and the morbidity
and avoidable societal costs are high.3,4 The pathogenesis re-
mains unclear, and we lack proper understanding of risk fac-
tors, urgency, and reliable predictors associated with sponta-
neous resolution and adverse outcome. Furthermore, no means
of prevention exists.

From previous work, clinical risk factors such as age and
sex4-7 and the presence of an appendicolith8 have been iden-

tified to influence the development of complicated appendi-
citis. In a cultural context, insurance status9 and health care
connectivity before presentation10 have been associated with
severity of the disease.

The view of appendicitis as a progressive inflammatory dis-
ease always ending with perforation is increasingly being
challenged7,11 and is a current topic of debate.5-7,12-19 Studies
have implied that complicated and uncomplicated appendi-
citis represent 2 distinct immunologic entities, with compli-
cated disease being characterized by a dominance of helper
T-cell subsets TH1 and TH17, whereas uncomplicated disease
has a TH2-dependent immunologic response.12,15,16,20 Evi-

IMPORTANCE Childhood appendicitis is commonly complicated by gangrene and perforation,
yet the causes of complicated appendicitis and how to avoid it remain unknown.

OBJECTIVE To investigate whether children with IgE-mediated allergy have a lower risk of
complicated appendicitis.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study included all consecutive
patients younger than 15 years (hereinafter referred to as children) who underwent
appendectomy for acute appendicitis at a tertiary pediatric surgery center in Sweden
between January 1, 2007, through July 31, 2017. Children were stratified between those with
and without IgE-mediated allergies.

MAIN OUTCOME AND MEASURES Risk of complicated appendicitis with gangrene or
perforation, with occurrence of IgE-mediated allergy as an independent variable and adjusted
for age, sex, primary health care contacts, seasonal antigenic exposure, allergy medications,
appendicolith, and duration of symptoms.

RESULTS Of 605 included children (63.0% boys; median age, 10 years; interquartile range,
7-12 years), 102 (16.9%) had IgE-mediated allergy and 503 (83.1%) had no allergy.
Complicated appendicitis occurred in 20 children with IgE-mediated allergy (19.6%)
compared with 236 with no allergy (46.9%; adjusted odds ratio, 0.33; 95% CI, 0.18-0.59). No
significant allergy effect modification by sex, seasonal antigenic exposure, or allergy
medication was found. Children with IgE-mediated allergy had a shorter hospital stay
(median, 2 days for both groups; interquartile range, 1-2 days vs 1-5 days; P = .004).

CONCLUSIONS AND RELEVANCE In this study, children with IgE-mediated allergy had a lower
risk of complicated appendicitis. The findings suggest that immunologic disposition modifies
the clinical pattern of appendiceal disease. This theory introduces novel opportunities for
understanding of the pathogenesis and clinical decision making for one of childhood’s most
common surgical emergencies.
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dence further suggests that individual susceptibility to a TH1-
or a TH2-dominated response,21,22 and in the case of appen-
dicitis, complicated appendicitis has been shown to be asso-
ciated with a higher subsequent risk of TH1-dominated Crohn
disease23 and a lower risk of TH2-dominated ulcerative
colitis.24,25 Given the evidently strong link between the TH2
response and IgE-mediated (type 1) allergy, one may hypoth-
esize that children with allergy would have a lower risk of com-
plicated disease. However, no study has yet explored the pos-
sible connection between common allergy and adverse
appendicitis outcome.

To test this hypothesis and to shed new light on risk fac-
tors for complicated appendicitis, a cohort of consecutive chil-
dren who underwent surgery for appendicitis was evaluated
for association between allergy and appendicitis severity. The
purpose of this study was to investigate whether IgE-
mediated allergy is associated with a lower adjusted risk of
complicated outcome.

Methods
Study Design and Setting
We conducted a retrospective cohort study of all children who
underwent surgery for acute appendicitis at the tertiary pe-
diatric surgery center of Skåne University Hospital, Lund, Swe-
den, from January 1, 2007, through July 31, 2017. The study
was approved by the regional ethical review board, which
deemed that patient consent was not required.

Inclusion and Exclusion Criteria
All children younger than 15 years (hereinafter referred to as chil-
dren) with an intraoperative diagnosis of acute appendicitis were
eligible for inclusion. Children with negative appendectomy
findings after histopathologic analysis were excluded.

Outcomes
Primary outcome was complicated or uncomplicated appendi-
citis.Appendicitiswascharacterizedascomplicated(gangrenous,
perforated, or abscess) or uncomplicated (phlegmonous) based
on histopathologic and intraoperative findings. Gangrenous ap-
pendicitis was defined from the intraoperative findings and from
histopathologic analysis as full-thickness necrosis of the appen-
dix wall. Perforated appendicitis was defined as a visual hole in
the appendix or gross contamination in the abdomen during ap-
pendectomy. Appendectomy was defined according to the Nor-
dic Medico-Statistical Committee procedure codes JEA00,
JEA01, and JEA10.26 Secondary outcomes were length of
hospital stay, defined as days at the ward after surgery, and rate
of reoperation, defined as any abdominal procedure requiring
general anesthesia within 30 days of the appendectomy.

Primary Exposure
Primary exposure was occurrence of any prior IgE-mediated
allergy. Information about allergies was collected from mul-
tiple sources, including the surgical and anesthesia records and
the regionwide medical history files. The admitting surgeon
and nurse, the ward nurse, and the anesthesiologist and an-

esthesia nurse routinely inquired about the presence of al-
lergy. Allergens were reported in detail and categorized as fur
or mite allergy, pollen allergy, egg or milk protein allergy, or
antibiotic allergy.

Potential Confounders
Potential confounders were age, sex, duration of symptoms,
presence of an appendicolith, number of primary care visits
within the 12 months before the appendectomy, seasonal an-
tigenic exposure, and ongoing use of allergy medication. Du-
ration of symptoms was measured from reported onset of
symptoms to first visit at the pediatric emergency depart-
ment. Detection of an appendicolith was obtained from pre-
operative ultrasonographic or computed tomographic study
or by the intraoperative findings. Season of appendectomy was
categorized according to the following allergy seasons rel-
evant for the region: spring (March-May), summer (June-
August), autumn (September-November), and winter (Decem-
ber-February). Ongoing use of allergy medication was defined
as use of any medication prescribed for IgE-mediated allergy
at the time of appendectomy.

Statistical Analysis
Categorical variables were reported as frequencies and per-
centages, with differences between groups assessed using the
Fisher exact test. Continuous variables were assessed for nor-
mal distribution and were presented as medians with an in-
terquartile range (IQR), with differences assessed using the
Mann-Whitney test for nonnormal distributed data. Associa-
tions of independent variables on the primary outcome were
presented as odds ratios (ORs) with 95% CI, using logistic re-
gression. Variables with a significant association with out-
come in the unadjusted analysis were included in the multi-
variable logistic regression model for adjusted ORs of main
effects. The final model also remained intact when using back-
ward and forward selection, with significance levels set at
P < .05. Effect modification by age, seasonal antigenic expo-
sure, and current allergy medication was assessed by the in-
clusion of interaction terms, and overall effect modification
was assessed with the Wald test. Robustness to unmeasured
confounding in the multivariable logistic regression model was
quantified by an E value for effect estimate and 95% CI.27 All
statistical analyses were performed in Stata/SE version 14.1 for
Windows (StataCorp LP).

Key Points
Question Do children with IgE-mediated allergy have a lower risk
of complicated appendicitis?

Findings In this cohort study of 605 children undergoing
appendectomy, those with IgE-mediated allergy had a 3 times
lower risk of complicated appendicitis compared with those
without allergy.

Meaning These findings present previously unknown risk factors
for complicated appendicitis and shed light on pathogenesis and
clinical detection of adverse outcomes.
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Results

During the study period, a total of 605 children (381 boys
[63.0%] and 224 girls [37.0%]; median age, 10 years; IQR, 7-12
years) underwent appendectomy with a primary diagnosis of
acute appendicitis, of whom 102 (16.9%) had IgE-mediated
allergy and 503 (83.1%) had no allergy (Figure 1). Children
with allergy were significantly older (median age, 11 years
[IQR, 9-13 years] vs 10 years [IQR, 7-12 years]; P = .002), but
no differences in sex distribution, duration of symptoms,
presence of an appendicolith, number of primary care visits
within the last 12 months, or season of appendectomy were
noted (Table 1).

Complicated appendicitis occurred in 20 children with IgE-
mediated allergy (19.6%) compared with 236 children with no
allergy (46.9%). Younger age (OR, 0.81; 95% CI, 0.76-0.85;
P < .001), longer duration of symptoms (OR, 2.70; 95% CI, 2.23-
3.26; P < .001), and presence of appendicolith (OR. 3.09; 95%

CI, 1.96-4.86; P < .001) were all associated with a higher
unadjusted risk of complicated appendicitis (Figure 2).

Children with allergy were 3 times less likely to have com-
plicated appendicitis on univariate (OR, 0.28; 95% CI, 0.16-
0.46; P < .001) (Figure 2) and multivariable analysis (ad-
justed OR, 0.33; 95% CI, 0.18-0.59) (Figure 3). The approximate
E value for unmeasured confounding was 2.9 for the point es-
timate and 1.9 to 4.1 for the 95% CI. The lower risk remained
in the subgroup analysis of fur or mite allergy (adjusted OR,
0.25; 95% CI, 0.07-0.94; P = .04) and pollen allergy (adjusted
OR, 0.29; 95% CI, 0.12-0.69; P = .006), but not for egg or milk
protein allergy (adjusted OR, 0.61; 95% CI, 0.16-2.33; P = .47)
or antibiotic allergy (adjusted OR, 0.60; 95% CI, 0.21-1.71;
P = .34). The presence of allergy was associated with shorter
hospital stay (median length of stay, 2 days for both groups;
IQR, 1-2 vs 1-5 days; P = .004), but there was no difference in
the rate of reoperations (Table 2).

Sex did not modify the effect of allergy (adjusted OR, 0.89;
95% CI, 0.60-1.33; P = .57) (eFigure 1 in the Supplement). In
addition, no effect modification by ongoing allergy medica-
tion (Wald test of overall interaction, P = .22) or seasonal an-
tigen exposure (Wald test of overall interaction, P = .83) was
noted (eMethods in the Supplement). The number of primary
care visits 12 months before appendicitis was not associated
with less complicated appendicitis (adjusted OR, 0.98; 95% CI,
0.73-1.31; P = .88) (sensitivity analysis, eFigure 2 in the Supple-
ment). The association between allergy and complicated ap-
pendicitis was particularly strong for the subset of patients with
histopathologic diagnosis in the sensitivity analysis (univari-
ate OR, 0.19 [95% CI, 0.08-0.43; P < .001]; adjusted OR, 0.23
[95% CI, 0.09-0.56; P = .001]) (eFigures 3A and 4B in the
Supplement).

Discussion
This cohort study introduces a strong and previously un-
known association between allergy and appendicitis. Chil-
dren with IgE-mediated allergy had an adjusted risk of devel-
oping complicated appendicitis that was 3 times lower than

Figure 1. Flow Diagram of the Study Population

689 Children with appendectomy for suspected
appendicitis eligible for inclusion

82 Negative appendectomy
findings

2 Without data regarding
allergies

102 With IgE-mediated allergy
(16.9%)

503 Without IgE-mediated allergy
(83.1%)

605 Children with acute appendicitis

607 Eligible for inclusion

Children younger than 15 years undergoing surgery for suspected acute
appendicitis were included in the study.

Table 1. Occurrence of IgE-Mediated Allergy Among 605 Children Undergoing Surgery for Appendicitis

Characteristic

Patient Group

P ValueAllergy (n = 102) No Allergy (n = 503)
Age, median (IQR), y 11 (9-13) 10 (7-12) .002a

Sex, No. (%)

Boys 66 (64.7) 315 (62.6)
.74b

Girls 36 (35.3) 188 (37.4)

Duration of symptoms, median (IQR), d 1 (<1 to 1) 1 (<1 to 2) .06a

Appendicolith present, No. (%) 10 (9.8) 88 (17.5) .06b

No. of primary care visits within last 12 mo, median
(IQR)c

0.5 (0-1) 0 (0-2) .61a

Season, No. (%)

Spring 32 (31.4) 143 (28.4)

.59b
Summer 25 (24.5) 103 (20.5)

Autumn 23 (22.5) 123 (24.5)

Winter 22 (21.6) 134 (26.6)

Abbreviation: IQR, interquartile
range.
a Calculated using the Mann-Whitney

test.
b Calculated using the Fisher exact

test.
c Data were available for 95 patients

(2015-2016).
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those without IgE-mediated allergy. These findings offer new
opportunities to understand the pathogenesis and clinical pre-
diction of adverse appendicitis outcome.

Our results suggest that allergic immune responses modu-
late the severity of appendicitis, yet we can only speculate
about the causal mechanisms. The importance of immune re-
sponses in appendicitis has been supported previously by
epidemiologic15,16,23-25,28 and immunologic12,20 reports. The
lower risk of complicated appendicitis among children with al-
lergy could indicate that the less aggressive TH2-mediated
immune response to appendicitis12,15,16,20 is associated with
a synchronous TH2 shift of allergic comorbidities. Whether this

shift represents an underlying genetic predisposition or the
likelihood of a benign appendicitis response can be modu-
lated transiently by TH2 shifts induced by certain acute ill-
nesses, environmental factors,29 or even medical therapy will
require further investigations. Our findings do not support the
theory that seasonal antigenic exposure or allergy treatment
influences the association of allergy with complicated appen-
dicitis. Rather, an inherent tendency for certain inflamma-
tory responses may be the underlying explanation for the lower
risk of a complicated disease course among these children.

Several clinical risk factors, such as younger age4 and the
presence of an appendicolith,8 have been shown to be asso-

Figure 3. Adjusted Variables for Complicated Disease Among 605 Children Undergoing Surgery for Acute
Appendicitis

Adjusted OR (95% CI)

Variable
Age (per year)
Duration of symptoms (per day)
Appendicolith

Allergy
Pollen allergya,b

Fur or mite allergya

Antibiotic allergya

Egg or milk protein allergya

P Value
<.001
<.001

.03
<.001

.006

.04

.47

.34

0.83 (0.79-0.89)
2.52 (2.06-3.08)
1.85 (1.08-3.17)
0.33 (0.18-0.59)
0.29 (0.12-0.69)
0.25 (0.07-0.94)
0.61 (0.16-2.33)
0.60 (0.21-1.71)

Adjusted OR
(95% CI)

Less Complicated
Disease

More Complicated
Disease

0.01 101.00.1

Multivariable logistic regression was
used with adjusted odds ratios (ORs)
and 95% CIs (error bars). The
approximate E value for unmeasured
confounding was 2.9 for the point
estimate and 1.9 to 4.1 for the 95% CI.
a Indicates compared with no allergy.
b Includes allergies to allergens with

cross-reactivity to pollen.

Table 2. Primary and Secondary Outcomes Among 605 Children Undergoing Surgery for Appendicitis

Outcome

Patient Group

P ValueAllergy (n = 102) No Allergy (n = 503)
Appendicitis, No. (%)

Uncomplicated 82 (80.4) 267 (53.1)
<.001a

Complicated 20 (19.6) 236 (46.9)

Reoperation within 30 d, No. (%) 3 (2.9) 18 (3.6) >.99a

Length of stay, median (IQR), d 2 (1-2) 2 (1-5) .004b

Abbreviation: IQR, interquartile
range.
a Calculated using the Fisher exact

test.
b Calculated using the Mann-Whitney

test.

Figure 2. Unadjusted Independent Variables of Complicated Disease Among 605 Children Undergoing Surgery for Acute Appendicitis

OR (95% CI)

P ValueVariable
Sex, No. (%)

Boys
Girls 

Pollen allergy
Fur or mite allergy
Egg or milk protein allergy
Antibiotic allergy

Age, median (IQR), y
Duration of symptoms, median (IQR), d
Appendicolith, No. (%)

Allergy, No. (%)
No. of primary care visits last 12 moa, median (IQR)

.06

<.001
<.001
<.001

.05
<.001
<.001

.008

.26

.34

231 (66.2)
118 (33.8)

11 (9-13)
1 (<1-1)

34 (9.7)
0 (0-2)

82 (23.5)
44 (12.6)
18 (5.2)

9 (2.6)
14 (4.0)

Uncomplicated
(n =349)

150 (58.6)
106 (41.4)

8 (4-11)
2 (1-3)

64 (25.0)
1 (1-3)

20 (7.8)
7 (2.7)
3 (1.2)
4 (1.6)
8 (3.1)

Complicated
(n =256)

0.72 (0.52-1.01)

0.81 (0.76-0.85)
2.70 (2.23-3.26)
3.09 (1.96-4.86)
1.27 (<1.00-1.62)
0.28 (0.16-0.46)
0.18 (0.08-0.41)
0.19 (0.05-0.65)
0.50 (0.15-1.65)
0.65 (0.27-1.57)

OR (95% CI)

Less
Complicated

Disease

More
Complicated
Disease

Type of Appendicitis

0.01 101.00.1

Univariate logistic regression was used with odds ratios (ORs) and 95% CIs (error bars). IQR indicates interquartile range.
a Data were available for 95 patients (2015-2016).
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ciated with complicated pediatric appendicitis, but clinicians
often lack reliable signals of severity to determine which chil-
dren would benefit from urgent surgery or conservative treat-
ment. Based on the strong association between allergy and low
risk of complicated appendicitis found in this study, we pro-
pose that the presence of allergy should be considered for
inclusion in future clinical scoring systems for pediatric ap-
pendicitis. Also, if noncomplicated appendicitis is driven by
a TH2-dependent immunologic response, one could hypoth-
esize that this response would result in a possible elevated
activity of eosinophils and basophils and perhaps even
preventive or therapeutic opportunities.

Limitations
Our findings must be interpreted in the context of a nonran-
domized design. Most known risk factors for complicated
appendicitis were adjusted for in the multivariable model and,
given the strong association between allergy and uncompli-
cated appendicitis, an unmeasured confounder would need to
be associated with allergy and complicated appendicitis by ap-
proximately 2.9-fold for the OR (and approximately 1.9-fold for
the 95% CI) above and beyond the measured variables to ex-
plain the observed effect of allergy. Socioeconomic variables
were not available, and information about primary care visits
were introduced in the countywide electronic medical rec-
ords only from 2015 onward, corresponding to approxi-
mately one-sixth of the patients; however, we believe that the
inclusion of self-reported duration of symptoms in the mul-
tivariable model compensates well for this limitation, espe-
cially for the Swedish health care system, where all patients
have the right to seek first-line medical care directly in ter-

tiary care hospitals and where practically no financial barri-
ers to surgical care exist. In our study, a direct first-line con-
tact with the emergency departments at the hospital was the
preferred contact by most families; approximately 5% of our
patients with appendicitis were referred from primary care.
Also, the occurrence of IgE-mediated allergy was taken from
a patient’s retrospective history, which is subjective and po-
tentially inaccurate; however, we do not expect this limita-
tion to have biased our results systematically. Another weak-
ness is that all children did not have histopathologically
confirmed appendicitis; however, according to the Interna-
tional Statistical Classification of Diseases and Related Health
Problems, Tenth Revision, complicated appendicitis is now a
clinical diagnosis not requiring histopathologic confirma-
tion, and when analyzing the subset of patients with a histo-
pathologic diagnosis, the association between allergy and com-
plicated disease became even stronger, despite reduced
statistical power. Overall, it should be emphasized that our re-
sults hypothesize that allergy in some way influences the se-
verity of appendicitis, and certainly other immunopatho-
logic factors must play a part in pathogenesis. Our findings
clearly generate more questions than they resolve, and fur-
ther studies are warranted.

Conclusions
Among children, IgE-mediated allergy is associated with a re-
duction in the risk of complicated appendicitis. These find-
ings offer new opportunities to understand the pathogenesis
and clinical prediction of pediatric appendicitis.
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eFigure 1. Adjusting for Sex in Multivariable Regression Model 
 
 Complicated disease 

              Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per year) 

 

0.83 (0.79-0.89) <.001 
Male 0.89 (0.60-1.33) .57 
Duration of symptoms (per day) 2.51 (2.05-3.07) <.001 
Appendicolith 1.84 (1.07-3.16) .03 
Allergy 0.33 (0.18-0.59) <.001 
  Pollen allergya 0.29 (0.12-0.70) .006 
  Fur or mite allergyb 0.25 (0.07-0.94) .04 
  Egg or milk protein allergyc 0.60 (0.16-2.29) .45 
  Antibiotic allergyd 0.60 (0.21-1.71) .34 
   

 

 
Sex included in the multivariable regression model: Adjusted odds ratios and confidence intervals for complicated disease among 605 children operated for acute appendicitis. 
a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 

 
 
  

0.1 1
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eFigure 2. Adjusting for Primary Care Visits in Multivariable Regression Model  
 
 Complicated disease 

                       Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.88 (0.76-1.03) .11 
Primary care visits last 12 months 0.98 (0.73-1.31) .88 
Duration of symptoms (per added day) 2.74 (1.65-4.54) <.001 
Appendicolith 1.26 (0.34-4.68) .73 
Allergy 0.26 (0.04-1.58) .14 
 
 

  

 
Number of primary care visits included in the multivariable regression model (N=95): Adjusted odds ratios and confidence intervals for complicated disease among 95 children 
operated on for acute appendicitis for whom data regarding primary care visits last 12 months were available. 
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eFigure 3. Univariate Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Univariate odds ratios and confidence intervals for complicated disease 
among 340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
  Uncomplicated (n=210) Complicated (n=130) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 144 (68.6% [61.8-

74.8%]) 
74 (56.9% [48.0-

65.6%]) 
0.61 (0.38-

0.95) 
.03 

  Girlsa 66 (31.4% [25.2-38.2%]) 56 (43.1% [34.4-
52.0%]) 

  

Age (year)b 11 [9-13] 8 [4-11] 0.79 (0.74-
0.85) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 2 [1-3] 2.59 (2.04-
3.30) 

<.001 

Appendicolitha 20 (9.5% [5.9-14.3%]) 34 (26.2% [18.8-
34.6%]) 

3.36 (1.84-
6.16) 

<.001 

Primary care visits last 12 
monthsb, c 

0 [0-1] 1 [0-3] 1.25 (0.96-
1.63) 

.10 

Allergya 49 (23.3% [17.8-29.6%]) 7 (5.4% [2.2-10.8%]) 0.19 (0.08-
0.43) 

<.001 

  Pollen allergya 28 (13.3% [9.0-18.7%]) 3 (2.3% [0.5-6.7%]) 0.14 (0.04-
0.47) 

.002 

  Fur or mite allergya 13 (6.2% [3.3-10.4%]) 1 (0.8% [0.0-4.2%]) 0.10 (0.01-
0.78) 

.03 

  Egg or milk protein allergya 5 (2.4% [0.8-5.5%]) 1 (0.8% [0.0-4.2%]) 0.26 (0.03-
2.27) 

.22 

  Antibiotic allergya 7 (3.3% [1.4-6.7%]) 3 (2.3% [0.5-6.7%]) 0.56 (0.14-
2.21) 

.41 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  

  

0.01 0.1 1
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B. Clinical diagnosis only (n=264): Univariate odds ratios and confidence intervals for complicated disease 
among 264 children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Uncomplicated 

(n=138) 
Complicated (n=126) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 86 (62.3% [53.7-

70.4%]) 
76 (60.3% [51.2-

68.9%]) 
0.92 (0.56-

1.51) 
.74 

  Girlsa 52 (37.7% [29.6-
46.3%]) 

50 (39.7% [31.1-
48.8%]) 

  

Age (year)b 11 [8-12] 9 [4-11] 0.82 (0.76-
0.89) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 1 [1-3] 2.98 (2.16-
4.10) 

<.001 

Appendicolitha 14 (10.1% [5.7-16.4%]) 30 (23.8% [16.7-
32.2%]) 

2.77 (1.39-
5.51) 

.004 

Primary care visits last 12 
monthsb, c 

0 [0-2] 1 [0-2] 1.53 (0.79-
2.97) 

.21 

Allergya 33 (23.9% [17.1-
31.9%]) 

13 (10.3% [5.6-17.0%]) 0.37 (0.18-
0.73) 

.005 

  Pollen allergya 16 (11.6% [6.8-18.1%]) 14 (3.2% [0.9-7.9%]) 0.23 (0.08-
0.72) 

.01 

  Fur or mite allergya 5 (3.6% [1.2-8.3%]) 2 (1.6% [0.2-5.6%]) 0.37 (0.07-
1.96) 

.24 

  Egg or milk protein allergya 4 (2.9% [0.8-7.3%]) 3 (2.4% [0.5-6.8%]) 0.70 (0.15-
3.19) 

.64 

  Antibiotic allergya 7 (5.1% [2.1-10.2%]) 5 (4.0% [1.3-9.0%]) 0.66 (0.20-
2.16) 

.50 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  
 
 
  

0.01 1
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eFigure 4. Adjusted Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Adjusted odds ratios and confidence intervals for complicated disease among 
340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.91) <.001 
Duration of symptoms (per added day) 2.39 (1.84-3.10) <.001 
Appendicolith 1.91 (0.94-3.88) .07 
Allergy 0.23 (0.09-0.56) .001 
  Pollen allergya 0.20 (0.06-0.73) .02 
  Fur or mite allergyb 0.15 (0.02-1.26) .08 
  Egg or milk protein allergyc 0.31 (0.03-3.11) .32 
  Antibiotic allergyd 0.59 (0.41-2.55) .51 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen. b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 

 
 
  

0.01 0.1 1
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B. Clinical diagnosis only (n=264): Adjusted odds ratios and confidence intervals for complicated disease among 
children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.92) <.001 
Duration of symptoms (per added day) 2.83 (2.03-3.96) <.001 
Appendicolith 1.80 (0.78-4.16) .17 
Allergy 0.45 (0.20-1.02) .06 
  Pollen allergya 0.46 (0.14-1.57) .22 
  Fur or mite allergyb 0.44 (0.07-2.77) .38 
  Egg or milk protein allergyc 0.93 (0.16-5.37) .94 
  Antibiotic allergyd 0.55 (0.13-2.29) .41 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 

 
  

0.01 0.1 1
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eMethods. Evaluation of Heterogeneity 
 

1. Interaction between age and occurrence of allergy: 
Test of heterogeneity for interaction between age at appendicitis and occurrence of allergy: p=0.68. There is no evidence of significant effect 
modification.  

2. Interaction between occurrence of allergy and medication: 
Test of heterogeneity for interaction between occurrence of allergy and medication for allergy: p=0.22. There is no evidence of significant effect 
modification.  

3. Interaction between occurrence of seasonal allergy (pollen allergy) and season: 
Test of heterogeneity for interaction between pollen allergy and time of year: p=0.83. There is no evidence of significant effect modification.  
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eFigure 1. Adjusting for Sex in Multivariable Regression Model 
 
 Complicated disease 

              Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per year) 

 

0.83 (0.79-0.89) <.001 
Male 0.89 (0.60-1.33) .57 
Duration of symptoms (per day) 2.51 (2.05-3.07) <.001 
Appendicolith 1.84 (1.07-3.16) .03 
Allergy 0.33 (0.18-0.59) <.001 
  Pollen allergya 0.29 (0.12-0.70) .006 
  Fur or mite allergyb 0.25 (0.07-0.94) .04 
  Egg or milk protein allergyc 0.60 (0.16-2.29) .45 
  Antibiotic allergyd 0.60 (0.21-1.71) .34 
   

 

 
Sex included in the multivariable regression model: Adjusted odds ratios and confidence intervals for complicated disease among 605 children operated for acute appendicitis. 
a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 

 
 
  

0.1 1
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eFigure 2. Adjusting for Primary Care Visits in Multivariable Regression Model  
 
 Complicated disease 

                       Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.88 (0.76-1.03) .11 
Primary care visits last 12 months 0.98 (0.73-1.31) .88 
Duration of symptoms (per added day) 2.74 (1.65-4.54) <.001 
Appendicolith 1.26 (0.34-4.68) .73 
Allergy 0.26 (0.04-1.58) .14 
 
 

  

 
Number of primary care visits included in the multivariable regression model (N=95): Adjusted odds ratios and confidence intervals for complicated disease among 95 children 
operated on for acute appendicitis for whom data regarding primary care visits last 12 months were available. 
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eFigure 3. Univariate Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Univariate odds ratios and confidence intervals for complicated disease 
among 340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
  Uncomplicated (n=210) Complicated (n=130) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 144 (68.6% [61.8-

74.8%]) 
74 (56.9% [48.0-

65.6%]) 
0.61 (0.38-

0.95) 
.03 

  Girlsa 66 (31.4% [25.2-38.2%]) 56 (43.1% [34.4-
52.0%]) 

  

Age (year)b 11 [9-13] 8 [4-11] 0.79 (0.74-
0.85) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 2 [1-3] 2.59 (2.04-
3.30) 

<.001 

Appendicolitha 20 (9.5% [5.9-14.3%]) 34 (26.2% [18.8-
34.6%]) 

3.36 (1.84-
6.16) 

<.001 

Primary care visits last 12 
monthsb, c 

0 [0-1] 1 [0-3] 1.25 (0.96-
1.63) 

.10 

Allergya 49 (23.3% [17.8-29.6%]) 7 (5.4% [2.2-10.8%]) 0.19 (0.08-
0.43) 

<.001 

  Pollen allergya 28 (13.3% [9.0-18.7%]) 3 (2.3% [0.5-6.7%]) 0.14 (0.04-
0.47) 

.002 

  Fur or mite allergya 13 (6.2% [3.3-10.4%]) 1 (0.8% [0.0-4.2%]) 0.10 (0.01-
0.78) 

.03 

  Egg or milk protein allergya 5 (2.4% [0.8-5.5%]) 1 (0.8% [0.0-4.2%]) 0.26 (0.03-
2.27) 

.22 

  Antibiotic allergya 7 (3.3% [1.4-6.7%]) 3 (2.3% [0.5-6.7%]) 0.56 (0.14-
2.21) 

.41 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  
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B. Clinical diagnosis only (n=264): Univariate odds ratios and confidence intervals for complicated disease 
among 264 children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Uncomplicated 

(n=138) 
Complicated (n=126) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 86 (62.3% [53.7-

70.4%]) 
76 (60.3% [51.2-

68.9%]) 
0.92 (0.56-

1.51) 
.74 

  Girlsa 52 (37.7% [29.6-
46.3%]) 

50 (39.7% [31.1-
48.8%]) 

  

Age (year)b 11 [8-12] 9 [4-11] 0.82 (0.76-
0.89) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 1 [1-3] 2.98 (2.16-
4.10) 

<.001 

Appendicolitha 14 (10.1% [5.7-16.4%]) 30 (23.8% [16.7-
32.2%]) 

2.77 (1.39-
5.51) 

.004 

Primary care visits last 12 
monthsb, c 

0 [0-2] 1 [0-2] 1.53 (0.79-
2.97) 

.21 

Allergya 33 (23.9% [17.1-
31.9%]) 

13 (10.3% [5.6-17.0%]) 0.37 (0.18-
0.73) 

.005 

  Pollen allergya 16 (11.6% [6.8-18.1%]) 14 (3.2% [0.9-7.9%]) 0.23 (0.08-
0.72) 

.01 

  Fur or mite allergya 5 (3.6% [1.2-8.3%]) 2 (1.6% [0.2-5.6%]) 0.37 (0.07-
1.96) 

.24 

  Egg or milk protein allergya 4 (2.9% [0.8-7.3%]) 3 (2.4% [0.5-6.8%]) 0.70 (0.15-
3.19) 

.64 

  Antibiotic allergya 7 (5.1% [2.1-10.2%]) 5 (4.0% [1.3-9.0%]) 0.66 (0.20-
2.16) 

.50 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  
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eFigure 4. Adjusted Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Adjusted odds ratios and confidence intervals for complicated disease among 
340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.91) <.001 
Duration of symptoms (per added day) 2.39 (1.84-3.10) <.001 
Appendicolith 1.91 (0.94-3.88) .07 
Allergy 0.23 (0.09-0.56) .001 
  Pollen allergya 0.20 (0.06-0.73) .02 
  Fur or mite allergyb 0.15 (0.02-1.26) .08 
  Egg or milk protein allergyc 0.31 (0.03-3.11) .32 
  Antibiotic allergyd 0.59 (0.41-2.55) .51 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen. b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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B. Clinical diagnosis only (n=264): Adjusted odds ratios and confidence intervals for complicated disease among 
children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.92) <.001 
Duration of symptoms (per added day) 2.83 (2.03-3.96) <.001 
Appendicolith 1.80 (0.78-4.16) .17 
Allergy 0.45 (0.20-1.02) .06 
  Pollen allergya 0.46 (0.14-1.57) .22 
  Fur or mite allergyb 0.44 (0.07-2.77) .38 
  Egg or milk protein allergyc 0.93 (0.16-5.37) .94 
  Antibiotic allergyd 0.55 (0.13-2.29) .41 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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eMethods. Evaluation of Heterogeneity 
 

1. Interaction between age and occurrence of allergy: 
Test of heterogeneity for interaction between age at appendicitis and occurrence of allergy: p=0.68. There is no evidence of significant effect 
modification.  

2. Interaction between occurrence of allergy and medication: 
Test of heterogeneity for interaction between occurrence of allergy and medication for allergy: p=0.22. There is no evidence of significant effect 
modification.  

3. Interaction between occurrence of seasonal allergy (pollen allergy) and season: 
Test of heterogeneity for interaction between pollen allergy and time of year: p=0.83. There is no evidence of significant effect modification.  
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eFigure 1. Adjusting for Sex in Multivariable Regression Model 
 
 Complicated disease 

              Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per year) 

 

0.83 (0.79-0.89) <.001 
Male 0.89 (0.60-1.33) .57 
Duration of symptoms (per day) 2.51 (2.05-3.07) <.001 
Appendicolith 1.84 (1.07-3.16) .03 
Allergy 0.33 (0.18-0.59) <.001 
  Pollen allergya 0.29 (0.12-0.70) .006 
  Fur or mite allergyb 0.25 (0.07-0.94) .04 
  Egg or milk protein allergyc 0.60 (0.16-2.29) .45 
  Antibiotic allergyd 0.60 (0.21-1.71) .34 
   

 

 
Sex included in the multivariable regression model: Adjusted odds ratios and confidence intervals for complicated disease among 605 children operated for acute appendicitis. 
a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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eFigure 2. Adjusting for Primary Care Visits in Multivariable Regression Model  
 
 Complicated disease 

                       Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.88 (0.76-1.03) .11 
Primary care visits last 12 months 0.98 (0.73-1.31) .88 
Duration of symptoms (per added day) 2.74 (1.65-4.54) <.001 
Appendicolith 1.26 (0.34-4.68) .73 
Allergy 0.26 (0.04-1.58) .14 
 
 

  

 
Number of primary care visits included in the multivariable regression model (N=95): Adjusted odds ratios and confidence intervals for complicated disease among 95 children 
operated on for acute appendicitis for whom data regarding primary care visits last 12 months were available. 
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eFigure 3. Univariate Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Univariate odds ratios and confidence intervals for complicated disease 
among 340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
  Uncomplicated (n=210) Complicated (n=130) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 144 (68.6% [61.8-

74.8%]) 
74 (56.9% [48.0-

65.6%]) 
0.61 (0.38-

0.95) 
.03 

  Girlsa 66 (31.4% [25.2-38.2%]) 56 (43.1% [34.4-
52.0%]) 

  

Age (year)b 11 [9-13] 8 [4-11] 0.79 (0.74-
0.85) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 2 [1-3] 2.59 (2.04-
3.30) 

<.001 

Appendicolitha 20 (9.5% [5.9-14.3%]) 34 (26.2% [18.8-
34.6%]) 

3.36 (1.84-
6.16) 

<.001 

Primary care visits last 12 
monthsb, c 

0 [0-1] 1 [0-3] 1.25 (0.96-
1.63) 

.10 

Allergya 49 (23.3% [17.8-29.6%]) 7 (5.4% [2.2-10.8%]) 0.19 (0.08-
0.43) 

<.001 

  Pollen allergya 28 (13.3% [9.0-18.7%]) 3 (2.3% [0.5-6.7%]) 0.14 (0.04-
0.47) 

.002 

  Fur or mite allergya 13 (6.2% [3.3-10.4%]) 1 (0.8% [0.0-4.2%]) 0.10 (0.01-
0.78) 

.03 

  Egg or milk protein allergya 5 (2.4% [0.8-5.5%]) 1 (0.8% [0.0-4.2%]) 0.26 (0.03-
2.27) 

.22 

  Antibiotic allergya 7 (3.3% [1.4-6.7%]) 3 (2.3% [0.5-6.7%]) 0.56 (0.14-
2.21) 

.41 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  

  

0.01 0.1 1

Downloaded From:  by a University of Liverpool User  on 08/15/2018



© 2018 American Medical Association. All rights reserved. 
 

B. Clinical diagnosis only (n=264): Univariate odds ratios and confidence intervals for complicated disease 
among 264 children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Uncomplicated 

(n=138) 
Complicated (n=126) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 86 (62.3% [53.7-

70.4%]) 
76 (60.3% [51.2-

68.9%]) 
0.92 (0.56-

1.51) 
.74 

  Girlsa 52 (37.7% [29.6-
46.3%]) 

50 (39.7% [31.1-
48.8%]) 

  

Age (year)b 11 [8-12] 9 [4-11] 0.82 (0.76-
0.89) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 1 [1-3] 2.98 (2.16-
4.10) 

<.001 

Appendicolitha 14 (10.1% [5.7-16.4%]) 30 (23.8% [16.7-
32.2%]) 

2.77 (1.39-
5.51) 

.004 

Primary care visits last 12 
monthsb, c 

0 [0-2] 1 [0-2] 1.53 (0.79-
2.97) 

.21 

Allergya 33 (23.9% [17.1-
31.9%]) 

13 (10.3% [5.6-17.0%]) 0.37 (0.18-
0.73) 

.005 

  Pollen allergya 16 (11.6% [6.8-18.1%]) 14 (3.2% [0.9-7.9%]) 0.23 (0.08-
0.72) 

.01 

  Fur or mite allergya 5 (3.6% [1.2-8.3%]) 2 (1.6% [0.2-5.6%]) 0.37 (0.07-
1.96) 

.24 

  Egg or milk protein allergya 4 (2.9% [0.8-7.3%]) 3 (2.4% [0.5-6.8%]) 0.70 (0.15-
3.19) 

.64 

  Antibiotic allergya 7 (5.1% [2.1-10.2%]) 5 (4.0% [1.3-9.0%]) 0.66 (0.20-
2.16) 

.50 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  
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eFigure 4. Adjusted Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Adjusted odds ratios and confidence intervals for complicated disease among 
340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.91) <.001 
Duration of symptoms (per added day) 2.39 (1.84-3.10) <.001 
Appendicolith 1.91 (0.94-3.88) .07 
Allergy 0.23 (0.09-0.56) .001 
  Pollen allergya 0.20 (0.06-0.73) .02 
  Fur or mite allergyb 0.15 (0.02-1.26) .08 
  Egg or milk protein allergyc 0.31 (0.03-3.11) .32 
  Antibiotic allergyd 0.59 (0.41-2.55) .51 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen. b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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B. Clinical diagnosis only (n=264): Adjusted odds ratios and confidence intervals for complicated disease among 
children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.92) <.001 
Duration of symptoms (per added day) 2.83 (2.03-3.96) <.001 
Appendicolith 1.80 (0.78-4.16) .17 
Allergy 0.45 (0.20-1.02) .06 
  Pollen allergya 0.46 (0.14-1.57) .22 
  Fur or mite allergyb 0.44 (0.07-2.77) .38 
  Egg or milk protein allergyc 0.93 (0.16-5.37) .94 
  Antibiotic allergyd 0.55 (0.13-2.29) .41 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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eMethods. Evaluation of Heterogeneity 
 

1. Interaction between age and occurrence of allergy: 
Test of heterogeneity for interaction between age at appendicitis and occurrence of allergy: p=0.68. There is no evidence of significant effect 
modification.  

2. Interaction between occurrence of allergy and medication: 
Test of heterogeneity for interaction between occurrence of allergy and medication for allergy: p=0.22. There is no evidence of significant effect 
modification.  

3. Interaction between occurrence of seasonal allergy (pollen allergy) and season: 
Test of heterogeneity for interaction between pollen allergy and time of year: p=0.83. There is no evidence of significant effect modification.  
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eFigure 1. Adjusting for Sex in Multivariable Regression Model 
 
 Complicated disease 

              Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per year) 

 

0.83 (0.79-0.89) <.001 
Male 0.89 (0.60-1.33) .57 
Duration of symptoms (per day) 2.51 (2.05-3.07) <.001 
Appendicolith 1.84 (1.07-3.16) .03 
Allergy 0.33 (0.18-0.59) <.001 
  Pollen allergya 0.29 (0.12-0.70) .006 
  Fur or mite allergyb 0.25 (0.07-0.94) .04 
  Egg or milk protein allergyc 0.60 (0.16-2.29) .45 
  Antibiotic allergyd 0.60 (0.21-1.71) .34 
   

 

 
Sex included in the multivariable regression model: Adjusted odds ratios and confidence intervals for complicated disease among 605 children operated for acute appendicitis. 
a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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eFigure 2. Adjusting for Primary Care Visits in Multivariable Regression Model  
 
 Complicated disease 

                       Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.88 (0.76-1.03) .11 
Primary care visits last 12 months 0.98 (0.73-1.31) .88 
Duration of symptoms (per added day) 2.74 (1.65-4.54) <.001 
Appendicolith 1.26 (0.34-4.68) .73 
Allergy 0.26 (0.04-1.58) .14 
 
 

  

 
Number of primary care visits included in the multivariable regression model (N=95): Adjusted odds ratios and confidence intervals for complicated disease among 95 children 
operated on for acute appendicitis for whom data regarding primary care visits last 12 months were available. 
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eFigure 3. Univariate Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Univariate odds ratios and confidence intervals for complicated disease 
among 340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
  Uncomplicated (n=210) Complicated (n=130) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 144 (68.6% [61.8-

74.8%]) 
74 (56.9% [48.0-

65.6%]) 
0.61 (0.38-

0.95) 
.03 

  Girlsa 66 (31.4% [25.2-38.2%]) 56 (43.1% [34.4-
52.0%]) 

  

Age (year)b 11 [9-13] 8 [4-11] 0.79 (0.74-
0.85) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 2 [1-3] 2.59 (2.04-
3.30) 

<.001 

Appendicolitha 20 (9.5% [5.9-14.3%]) 34 (26.2% [18.8-
34.6%]) 

3.36 (1.84-
6.16) 

<.001 

Primary care visits last 12 
monthsb, c 

0 [0-1] 1 [0-3] 1.25 (0.96-
1.63) 

.10 

Allergya 49 (23.3% [17.8-29.6%]) 7 (5.4% [2.2-10.8%]) 0.19 (0.08-
0.43) 

<.001 

  Pollen allergya 28 (13.3% [9.0-18.7%]) 3 (2.3% [0.5-6.7%]) 0.14 (0.04-
0.47) 

.002 

  Fur or mite allergya 13 (6.2% [3.3-10.4%]) 1 (0.8% [0.0-4.2%]) 0.10 (0.01-
0.78) 

.03 

  Egg or milk protein allergya 5 (2.4% [0.8-5.5%]) 1 (0.8% [0.0-4.2%]) 0.26 (0.03-
2.27) 

.22 

  Antibiotic allergya 7 (3.3% [1.4-6.7%]) 3 (2.3% [0.5-6.7%]) 0.56 (0.14-
2.21) 

.41 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  
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B. Clinical diagnosis only (n=264): Univariate odds ratios and confidence intervals for complicated disease 
among 264 children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Uncomplicated 

(n=138) 
Complicated (n=126) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 86 (62.3% [53.7-

70.4%]) 
76 (60.3% [51.2-

68.9%]) 
0.92 (0.56-

1.51) 
.74 

  Girlsa 52 (37.7% [29.6-
46.3%]) 

50 (39.7% [31.1-
48.8%]) 

  

Age (year)b 11 [8-12] 9 [4-11] 0.82 (0.76-
0.89) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 1 [1-3] 2.98 (2.16-
4.10) 

<.001 

Appendicolitha 14 (10.1% [5.7-16.4%]) 30 (23.8% [16.7-
32.2%]) 

2.77 (1.39-
5.51) 

.004 

Primary care visits last 12 
monthsb, c 

0 [0-2] 1 [0-2] 1.53 (0.79-
2.97) 

.21 

Allergya 33 (23.9% [17.1-
31.9%]) 

13 (10.3% [5.6-17.0%]) 0.37 (0.18-
0.73) 

.005 

  Pollen allergya 16 (11.6% [6.8-18.1%]) 14 (3.2% [0.9-7.9%]) 0.23 (0.08-
0.72) 

.01 

  Fur or mite allergya 5 (3.6% [1.2-8.3%]) 2 (1.6% [0.2-5.6%]) 0.37 (0.07-
1.96) 

.24 

  Egg or milk protein allergya 4 (2.9% [0.8-7.3%]) 3 (2.4% [0.5-6.8%]) 0.70 (0.15-
3.19) 

.64 

  Antibiotic allergya 7 (5.1% [2.1-10.2%]) 5 (4.0% [1.3-9.0%]) 0.66 (0.20-
2.16) 

.50 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  
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eFigure 4. Adjusted Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Adjusted odds ratios and confidence intervals for complicated disease among 
340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.91) <.001 
Duration of symptoms (per added day) 2.39 (1.84-3.10) <.001 
Appendicolith 1.91 (0.94-3.88) .07 
Allergy 0.23 (0.09-0.56) .001 
  Pollen allergya 0.20 (0.06-0.73) .02 
  Fur or mite allergyb 0.15 (0.02-1.26) .08 
  Egg or milk protein allergyc 0.31 (0.03-3.11) .32 
  Antibiotic allergyd 0.59 (0.41-2.55) .51 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen. b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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B. Clinical diagnosis only (n=264): Adjusted odds ratios and confidence intervals for complicated disease among 
children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.92) <.001 
Duration of symptoms (per added day) 2.83 (2.03-3.96) <.001 
Appendicolith 1.80 (0.78-4.16) .17 
Allergy 0.45 (0.20-1.02) .06 
  Pollen allergya 0.46 (0.14-1.57) .22 
  Fur or mite allergyb 0.44 (0.07-2.77) .38 
  Egg or milk protein allergyc 0.93 (0.16-5.37) .94 
  Antibiotic allergyd 0.55 (0.13-2.29) .41 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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eMethods. Evaluation of Heterogeneity 
 

1. Interaction between age and occurrence of allergy: 
Test of heterogeneity for interaction between age at appendicitis and occurrence of allergy: p=0.68. There is no evidence of significant effect 
modification.  

2. Interaction between occurrence of allergy and medication: 
Test of heterogeneity for interaction between occurrence of allergy and medication for allergy: p=0.22. There is no evidence of significant effect 
modification.  

3. Interaction between occurrence of seasonal allergy (pollen allergy) and season: 
Test of heterogeneity for interaction between pollen allergy and time of year: p=0.83. There is no evidence of significant effect modification.  
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eFigure 1. Adjusting for Sex in Multivariable Regression Model 
 
 Complicated disease 

              Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per year) 

 

0.83 (0.79-0.89) <.001 
Male 0.89 (0.60-1.33) .57 
Duration of symptoms (per day) 2.51 (2.05-3.07) <.001 
Appendicolith 1.84 (1.07-3.16) .03 
Allergy 0.33 (0.18-0.59) <.001 
  Pollen allergya 0.29 (0.12-0.70) .006 
  Fur or mite allergyb 0.25 (0.07-0.94) .04 
  Egg or milk protein allergyc 0.60 (0.16-2.29) .45 
  Antibiotic allergyd 0.60 (0.21-1.71) .34 
   

 

 
Sex included in the multivariable regression model: Adjusted odds ratios and confidence intervals for complicated disease among 605 children operated for acute appendicitis. 
a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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eFigure 2. Adjusting for Primary Care Visits in Multivariable Regression Model  
 
 Complicated disease 

                       Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.88 (0.76-1.03) .11 
Primary care visits last 12 months 0.98 (0.73-1.31) .88 
Duration of symptoms (per added day) 2.74 (1.65-4.54) <.001 
Appendicolith 1.26 (0.34-4.68) .73 
Allergy 0.26 (0.04-1.58) .14 
 
 

  

 
Number of primary care visits included in the multivariable regression model (N=95): Adjusted odds ratios and confidence intervals for complicated disease among 95 children 
operated on for acute appendicitis for whom data regarding primary care visits last 12 months were available. 
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eFigure 3. Univariate Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Univariate odds ratios and confidence intervals for complicated disease 
among 340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
  Uncomplicated (n=210) Complicated (n=130) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 144 (68.6% [61.8-

74.8%]) 
74 (56.9% [48.0-

65.6%]) 
0.61 (0.38-

0.95) 
.03 

  Girlsa 66 (31.4% [25.2-38.2%]) 56 (43.1% [34.4-
52.0%]) 

  

Age (year)b 11 [9-13] 8 [4-11] 0.79 (0.74-
0.85) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 2 [1-3] 2.59 (2.04-
3.30) 

<.001 

Appendicolitha 20 (9.5% [5.9-14.3%]) 34 (26.2% [18.8-
34.6%]) 

3.36 (1.84-
6.16) 

<.001 

Primary care visits last 12 
monthsb, c 

0 [0-1] 1 [0-3] 1.25 (0.96-
1.63) 

.10 

Allergya 49 (23.3% [17.8-29.6%]) 7 (5.4% [2.2-10.8%]) 0.19 (0.08-
0.43) 

<.001 

  Pollen allergya 28 (13.3% [9.0-18.7%]) 3 (2.3% [0.5-6.7%]) 0.14 (0.04-
0.47) 

.002 

  Fur or mite allergya 13 (6.2% [3.3-10.4%]) 1 (0.8% [0.0-4.2%]) 0.10 (0.01-
0.78) 

.03 

  Egg or milk protein allergya 5 (2.4% [0.8-5.5%]) 1 (0.8% [0.0-4.2%]) 0.26 (0.03-
2.27) 

.22 

  Antibiotic allergya 7 (3.3% [1.4-6.7%]) 3 (2.3% [0.5-6.7%]) 0.56 (0.14-
2.21) 

.41 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  
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B. Clinical diagnosis only (n=264): Univariate odds ratios and confidence intervals for complicated disease 
among 264 children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Uncomplicated 

(n=138) 
Complicated (n=126) Complicated disease 

                   Less      More 
OR  

(95% CI) 
P 

Value 
Gender   

 

  
  Boysa 86 (62.3% [53.7-

70.4%]) 
76 (60.3% [51.2-

68.9%]) 
0.92 (0.56-

1.51) 
.74 

  Girlsa 52 (37.7% [29.6-
46.3%]) 

50 (39.7% [31.1-
48.8%]) 

  

Age (year)b 11 [8-12] 9 [4-11] 0.82 (0.76-
0.89) 

<.001 

Duration of symptoms (days)b 1 [<1-1] 1 [1-3] 2.98 (2.16-
4.10) 

<.001 

Appendicolitha 14 (10.1% [5.7-16.4%]) 30 (23.8% [16.7-
32.2%]) 

2.77 (1.39-
5.51) 

.004 

Primary care visits last 12 
monthsb, c 

0 [0-2] 1 [0-2] 1.53 (0.79-
2.97) 

.21 

Allergya 33 (23.9% [17.1-
31.9%]) 

13 (10.3% [5.6-17.0%]) 0.37 (0.18-
0.73) 

.005 

  Pollen allergya 16 (11.6% [6.8-18.1%]) 14 (3.2% [0.9-7.9%]) 0.23 (0.08-
0.72) 

.01 

  Fur or mite allergya 5 (3.6% [1.2-8.3%]) 2 (1.6% [0.2-5.6%]) 0.37 (0.07-
1.96) 

.24 

  Egg or milk protein allergya 4 (2.9% [0.8-7.3%]) 3 (2.4% [0.5-6.8%]) 0.70 (0.15-
3.19) 

.64 

  Antibiotic allergya 7 (5.1% [2.1-10.2%]) 5 (4.0% [1.3-9.0%]) 0.66 (0.20-
2.16) 

.50 

     

 

a n (% [95% confidence interval]), b median [interquartile range], c Data available on 95 patients (available from 2015-2016).  
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eFigure 4. Adjusted Odds Ratios 
 
A. PAD-verified diagnosis (n=340): Adjusted odds ratios and confidence intervals for complicated disease among 
340 children operated on for acute appendicitis for whom PAD-verified diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.91) <.001 
Duration of symptoms (per added day) 2.39 (1.84-3.10) <.001 
Appendicolith 1.91 (0.94-3.88) .07 
Allergy 0.23 (0.09-0.56) .001 
  Pollen allergya 0.20 (0.06-0.73) .02 
  Fur or mite allergyb 0.15 (0.02-1.26) .08 
  Egg or milk protein allergyc 0.31 (0.03-3.11) .32 
  Antibiotic allergyd 0.59 (0.41-2.55) .51 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen. b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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B. Clinical diagnosis only (n=264): Adjusted odds ratios and confidence intervals for complicated disease among 
children operated on for acute appendicitis for whom only clinical diagnosis was available 
 
 Complicated disease 

                      Less      More 
Adjusted OR  

(95% CI) 
P Value 

Age (per added year) 

 

0.84 (0.77-0.92) <.001 
Duration of symptoms (per added day) 2.83 (2.03-3.96) <.001 
Appendicolith 1.80 (0.78-4.16) .17 
Allergy 0.45 (0.20-1.02) .06 
  Pollen allergya 0.46 (0.14-1.57) .22 
  Fur or mite allergyb 0.44 (0.07-2.77) .38 
  Egg or milk protein allergyc 0.93 (0.16-5.37) .94 
  Antibiotic allergyd 0.55 (0.13-2.29) .41 
   

 

a Pollen allergy versus no allergy. Pollen allergy includes allergies to allergens with cross-reactivity to pollen, b Fur or mite allergy versus no allergy,  
c Egg or milk protein allergy versus no allergy, d Antibiotic allergy versus no allergy. 
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eMethods. Evaluation of Heterogeneity 
 

1. Interaction between age and occurrence of allergy: 
Test of heterogeneity for interaction between age at appendicitis and occurrence of allergy: p=0.68. There is no evidence of significant effect 
modification.  

2. Interaction between occurrence of allergy and medication: 
Test of heterogeneity for interaction between occurrence of allergy and medication for allergy: p=0.22. There is no evidence of significant effect 
modification.  

3. Interaction between occurrence of seasonal allergy (pollen allergy) and season: 
Test of heterogeneity for interaction between pollen allergy and time of year: p=0.83. There is no evidence of significant effect modification.  
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