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Background: Growing evidence has revealed a link 
between autoimmune and allergic diseases. However, few 
studies have assessed the relationship between allergic dis-
eases and primary immune thrombocytopenia (ITP), an 
autoimmune disease frequently occurring in children. This 
population-based case–control study investigated the associa-
tion between common allergic diseases and the subsequent 
risk of developing ITP during childhood.
Methods: This study investigated 1,203 children younger 
than 18 y of age who were diagnosed with ITP between 1998 
and 2008, as well as 4,812 frequency-matched controls. The 
odds ratios of the association between ITP and preexisting 
allergic diseases were calculated.
results: Children with every type of allergic disease exam-
ined in this study (except asthma) exhibited an increased risk of 
developing ITP; the lowest adjusted odds ratio (aOR) was 1.39 
for allergic conjunctivitis (95% confidence interval (CI) = 1.09–
1.79), whereas the greatest aOR was 1.84 for allergic rhinitis 
(95% CI = 1.49–2.27). The aORs increased with the number of 
concurrent allergic diseases to 2.89 (95% CI = 1.98–4.22) for 
children with at least three allergic diseases.
conclusion: Children with atopic diathesis have a greater 
risk of subsequently developing ITP. The fundamental determi-
nants of this relationship warrant further study.

Primary immune thrombocytopenia (ITP) is an acquired 
autoimmune disease characterized by isolated throm-

bocytopenia with normal bone marrow and the absence of 
other causes of thrombocytopenia (1,2). Antiplatelet anti-
bodies secreted by autoreactive B lymphocytes resulting in 
platelet destruction through the reticuloendothelial system 
were described as the primary immunological defect in ITP. 
ITP was reported as a type-1 T-cell (Th1)-predominant dis-
ease, and activated platelet-specific autoreactive T cells that 
drive the generation of platelet reactive autoantibodies by 
B cells are present in ITP. In contrast to ITP, allergic dis-
orders are considered type-2 T-cell (Th2)-related immune 
responses with chronic inflammation at sites of persistent 

or repetitive exposure to allergens. Allergic conjunctivitis 
(AC), allergic rhinitis (AR), atopic dermatitis (AD), asthma, 
and urticaria are frequently observed organ-specific allergic 
diseases involving IgE-mediated inflammation, and increas-
ing epidemiological evidence has indicated a potential link 
between Th2-related allergic diseases and Th1-related auto-
immune diseases (3–5). However, the relationship between 
pre-existing allergic diseases and ITP risk remains unclear. 
Therefore, in this nationwide population-based case–control 
study, we investigated the relationship between common 
allergic diseases and subsequent risk of developing ITP in 
children.

RESULTS
We selected 1,203 children younger than 18 y of age with ITP 
diagnosis as well as 4,812 controls. The proportion of girls and 
boys was nearly equal (49.5 vs. 50.5%), and the average age was 
6.18 y (SD = 5.20) in the ITP group. No significant differences 
were observed in the urbanization of residential area between 
the ITP children and controls. However, a history of allergies, 
including AR (17.2 vs. 8.96%), AC (8.98 vs. 5.36%), asthma 
(8.65 vs. 5.24%), AD (6.98 vs. 3.66%), and urticaria (4.16 vs. 
2.41%), was more common in the ITP children than in the 
controls (Table 1).

The children with AR exhibited the highest risk of develop-
ing ITP (OR = 1.84; 95% CI = 1.49–2.27), followed by those 
with AD (OR = 1.66; 95% CI = 1.25–2.21) and AC (OR = 1.39; 
95% CI = 1.09–1.79) (Table 2). Compared with the children 
with no allergic disease, the risk increased with the number 
of allergic diseases from 1.94 to 2.89 (P < 0.0001). Both sexes 
exhibited the same trend, except for boys with AC.
Table 3 shows the association between allergic disease and 

ITP among the age groups. The children with AR exhibited a 
higher risk of developing ITP at ages younger than 2 y com-
pared with children of the same age without AR. The children 
aged 1–2 and 6–11 y have a higher risk of developing AD. The 
6–11-y-old children with urticaria had a 22% increased odds 
for ITP compared with the corresponding age group of con-
trols without urticaria (95% CI = 1.22–4.01).
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Table 4 presents the joint effect of ITP among ITP-associated 
allergic diseases. The top five risk factors of ITP (in descending 
order) were combinations of AR, AD, and urticaria (OR = 5.88; 
95% CI = 1.57–22.0); AC, AR, and urticaria (OR = 4.90; 95% 
CI = 1.41–17.0); AC and urticaria (OR = 4.20; 95% CI = 1.40–
12.6); AC, AR, and AD (OR = 4.03; 95% CI = 1.35–12.0); and 
AR and AD (OR = 3.61; 95% CI = 2.05–6.36), after accounting 
for age, sex, and parental occupation.
Table 5 shows the incidence rate and relative risk of aller-

gic diseases in the children with ITP compared with the non-
ITP controls. The children with ITP consistently exhibited 
increased incidence rates and risks for all five allergic diseases, 
except urticaria.

DISCUSSION
Based on our review of the literature, this is the first large-scale 
study to evaluate the link between typical allergic diseases and 
ITP. The findings reveal that most of the allergic diseases inves-
tigated in this study, including AR, AD, urticaria, and AC, were 
consistently associated with an increased risk of developing 
ITP both before and after the occurrence of allergic diseases. In 
addition, the risk of developing ITP increased with the number 
of concurrent allergic diseases, indicating that a higher burden 
of clinically evident allergic disease is associated with a higher 
prevalence of ITP.

AR presented the greatest risk of subsequent ITP develop-
ment; the patients with AR had an 84% increased risk of sub-
sequently developing ITP, and this observation was consistent 
among patients older than 3 y. The children with AD were at an 
increased risk of ITP, particularly those younger than 2 y, pos-
sibly because AD onset typically occurs in the first year of life, 
and is the first step in the allergic march (6–8); as children age, 
allergic diseases progress from AD to AR, and asthma has clas-
sically been observed in some patients (6–8). However, in this 
study, we observed no association between ITP and asthma, 
potentially because the mean age of the onset of asthma among 
children in Taiwan (7.24 y) follows the mean age of the onset 
of ITP (6.18 y) (9).

Previous studies have proposed that an imbalance in Th1/
Th2 explains the development of Th2-mediated allergic dis-
eases (3–5). However, the proposed Th1/Th2 paradigm appears 
unable to fully explain the increasing incidence of concurrent 
Th1-mediated autoimmune diseases. Recent studies have pos-
ited a link between allergies and autoimmune diseases (10–
12), and some studies have provided evidence of a relationship 
between allergies and ITP development. First, environmental 
factors such as viral or bacterial infection influence the devel-
opment of allergic and autoimmune diseases (13). Second, 
previous studies have shown that FcγRIIb, a low-affinity IgG 
Fc receptor, plays a role in both allergic and autoimmune dis-
eases, such as ITP. Intravenous immunoglobulin has been a 
standard treatment for ITP (1,14); intravenous immunoglobu-
lin functions by competitively inhibiting Fc-receptor binding 
sites and the activation of FcγRIIb (15). Several studies have 
shown that intravenous immunoglobulin is also effective in 
treating refractory asthma, AR, and AD (16–18). FcγRIIb has 
been plays a role in nasal eosinophilia in AR (19), and FcγRIIIa 
gene polymorphisms play a role in the pathogenesis of ITP and 
atopic disease (20,21). Monoclonal antibodies against FcγRIIIa 
have been shown to be effective in improving thrombocyto-
penia in ITP (22,23). Third, elevated Th2 cytokines (IL-4, 
IL-10) have been observed in patients with ITP (24). Fourth, 
decreased regulatory T (Treg) cells exhibiting impaired func-
tion have been observed in ITP patients (25–31). The dysfunc-
tion of Treg cells plays a role in both autoimmune disease and 
allergic diseases (32–35). These studies have indicated an asso-
ciation between the pathogenesis of ITP and allergic disease, 
and thus support our finding that children with allergic dis-
eases have a greater subsequent risk of developing ITP (and 

table 1. Demographics between primary immune 
thrombocytopenia (ITP) and non-ITP controls

Variable

ITP;  
N = 1,203

Non-ITP;  
N = 4,812

P valuen % n %

Age, year

  1–2 439 36.5 1,756 36.5

  3–5 270 22.4 1,080 22.4

  6–11 271 22.5 1,084 22.5

  12–18 223 18.5 892 18.5

Mean (SD) 6.18 (5.20) 6.21 (5.17)

Gender

  Girl 596 49.5 2,384 49.5

  Boy 607 50.5 2,428 50.5

Urbanization 0.56

  1 346 28.9 1,354 28.3

  2 378 31.6 1,435 30.1

  3 215 18.0 916 19.2

  4 257 21.5 1,076 22.5

Occupation 0.03

  White collar 704 60.5 2,748 58.7

  Blue collar 348 29.9 1,350 28.9

  Other 112 9.62 582 12.4

Allergic disease

  Allergic conjunctivitis 108 8.98 258 5.36 <0.0001

  Allergic rhinitis 207 17.2 431 8.96 <0.0001

  Asthma 104 8.65 252 5.24 <0.0001

  Atopic dermatitis 84 6.98 176 3.66 <0.0001

  Urticaria 50 4.16 116 2.41 0.0009

Number of allergic disease <0.0001

  0 843 70.1 3,955 82.2

  1 220 18.3 572 11.9

  2 95 7.90 211 4.38

  > 2 45 3.74 74 1.54

χ2 test
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table 2. The association between primary immune thrombocytopenia and single or multiple allergic diseases by sex

Variable All Girl Boy

Allergic disease (yes vs. no)a

  Allergic conjunctivitis 1.39 (1.09–1.79)** 1.45 (1.03–2.06)* 1.35 (0.94–1.92)

  Allergic rhinitis 1.84 (1.49–2.27)*** 1.95 (1.44–2.65)*** 1.75 (1.31–2.34)***

  Asthma 1.05 (0.80–1.38) 1.02 (0.67–1.54) 1.09 (0.76–1.57)

  Atopic dermatitis 1.66 (1.25–2.21)*** 1.88 (1.21–2.92)** 1.53 (1.05–2.22)*

  Urticaria 1.39 (0.98–1.97) 1.56 (0.94–2.59) 1.27 (0.78–2.06)

Number of allergic diseaseb

  0 1.00 1.00 1.00

  1 1.94 (1.54–2.19)*** 1.77 (1.38–2.27)*** 1.91 (1.49–2.44)***

  2 2.13 (1.65–2.75)*** 2.74 (1.88–3.98)*** 1.73 (1.24–2.50)**

  > 2 2.89 (1.98–4.22)*** 2.60 (1.40–4.83)** 3.09 (1.91–4.99)***

P for trend <0.0001 <0.0001 <0.0001
aManually adjusted for age, gender, parental occupation and comorbidity. bManually adjusted for age, gender and occupation.
*P < 0.05; **P < 0.01; ***P < 0.001.

table 3. The association between primary immune thrombocytopenia and allergic disease by age group

Variable 1–2 y 3–5 y 6–11 y 12–18 y

Allergic disease (yes vs. no)

  Allergic conjunctivitis 1.27 (0.60–2.72) 1.21 (0.70–2.07) 1.38 (0.91–2.09) 1.53 (0.96–2.43)

  Allergic rhinitis 1.51 (0.95–2.40) 2.53 (1.70–3.76)*** 1.70 (1.15–2.51)** 1.86 (1.15–3.02)*

  Asthma 1.37 (0.76–2.47) 0.73 (0.44–1.20) 1.31 (0.80–2.12) 0.84 (0.39–1.82)

  Atopic dermatitis 1.62 (1.09–2.41)* 1.45 (0.84–2.51) 4.02 (1.76–9.19)** 1.17 (0.30–4.55)

  Urticaria 1.16 (0.54–2.47) 0.77 (0.37–1.60) 2.22 (1.22–4.01)** 1.59 (0.65–3.92)

Manually adjusted for gender, parental occupation, and comorbidity. *P < 0.05; **P < 0.01; ***P < 0.001.

table 4. Joint effect of the association between primary immune thrombocytopenia (ITP) and allergic disease

Allergic conjunctivitis Allergic rhinitis Atopic dermatitis Urticaria ITP no. Non-ITP no. OR (95% CI)

− − − − 871 4,025 1.00

+ − − − 50 151 1.56 (1.12–2.17)**

− + − − 124 291 1.97 (1.57–2.47)***

− − + − 40 112 1.72 (1.18–2.51)**

− − − + 21 68 1.44 (0.88–2.36)

+ + − − 34 72 2.27 (1.49–3.44)***

+ − + − 4 7 2.74 (0.80–9.40)

+ − − + 6 7 4.20 (1.40–12.6)*

− + + − 22 29 3.61 (2.05–6.35)***

− + − + 8 17 2.22 (0.96–5.18)

− − + + 4 8 2.31 (0.69–7.72)

+ + + − 8 9 4.13 (1.59–10.7)**

+ + − + 5 5 4.90 (1.41–17.0)*

+ − + + 0 3 —

− + + + 5 4 5.88 (1.57–22.0)**

+ + + + 1 4 1.19 (0.13–10.7)

Manually adjusted for age, gender and parental occupation.
*P < 0.05; **P < 0.01; ***P < 0.001.
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vice versa). Thus, typical environmental triggers, genetic fac-
tors, and immunological aberrancies might contribute to the 
development of both disorders.

This study has a number of strengths. First, it robustly dem-
onstrates the relationship between atopic diathesis and the risk 
of childhood ITP by using a high number of study patients. 
Second, we analyzed the effects not only of a specific type 
of allergic disease, but of numerous typical allergic diseases. 
Third, this study is a population-based study involving physi-
cian-diagnosed atopic diseases, which minimizes selection and 
recall bias. Fourth, we accounted for potentially confounding 
factors, including age, sex, and parental occupation.

Several limitations were encountered while conducting 
this study. This was a cross-sectional study, and the causality 
between allergic diseases and ITP could not be established. 
However, this study clearly demonstrates an association 
between allergic diseases and increased risk of ITP in a high 
number of patients. Another limitation was a lack of data on 
genetic and environmental factors that might have affected 
the risk of developing ITP and atopic diathesis. Ethnic influ-
ence was not considered in this study because most of Taiwan’s 
population is of ethnic Chinese origin; thus, the results of this 
study might not be generalizable to other populations.

The findings of this study indicate that the onset of allergic 
diseases is associated with an increased risk of subsequent ITP. 
Furthermore, the risk of ITP was consistently associated with a 
number of comorbid allergic diseases. Future investigations on 
the environmental and genetic factors and common immuno-
logical aberrancies related to allergies and ITP are warranted.

METHODS
Data Source
The National Health Insurance Research Database (NHIRD), main-
tained by the National Health Research Institutes, is population-based 
data set derived from claims data from Taiwan’s National Health 
Insurance program, a mandatory-enrollment single-payment system 
established in 1995, now covering more than 99% of Taiwan’s popu-
lation (36). This database contains all medical claims and informa-
tion of insurants, thus providing a sufficient sample size to pursue the 
objectives of this study. To ensure the accuracy of disease diagnosis, 
Taiwan’s National Health Insurance Bureau randomly reviews medi-
cal charts of one in every 100 ambulatory claims and one in every 
20 inpatient claims. The high validity of the diagnostic data from the 

NHIRD has been reported previously (37,38). The children data set 
(age < 18 y) was derived from the NHIRD and is also maintained by 
the National Health Research Institutes. The children data set con-
tains 50% of children in the NHIRD, randomly selected from the 
children population from 1996 to 2008. Diseases are coded based on 
the International Classification of Diseases, Ninth Revision, Clinical 
Modification (ICD-9-CM). Because of personal electronic data pri-
vacy regulations, the insurants’ records are encrypted before being 
released to researchers; thus, informed consent was not required in 
this study. Although the identification information was scrambled, 
this study also received approval from the Institutional Review Board 
at China Medical University Hospital (CMU-REC-101-012).

Study Patients
We enrolled children whose ITP was newly diagnosed between 1999 
and 2008 as the ITP group. ITP was defined as ICD-9-CM Code 
287.3, excluding Evan’s syndrome (ICD-9-CM 287.32) and congenital 
and hereditary thrombocytopenic purpura (ICD-9-CM 287.33). To 
increase the likelihood of capturing a valid diagnosis of ITP, at least 
three claims coded in any diagnosis field as an inpatient or ambula-
tory claim for ITP within 12 mo were inclusion criteria for this study. 
The ITP diagnosis date was defined as the index date. Controls (the 
non-ITP group) were selected from the children without ITP before 
the entry date. Controls were frequency-matched to the case group 
according to age and sex at a ratio of 4:1.

Definition of Variables and Comorbidities
We grouped urbanization into seven levels based on research by Liu 
(38), where Level 1 was considered as the highest urbanization level. 
Because there were few children in Levels 5 to 7, we combined these 
cases with Level 4. Comorbidities, including AC (ICD-9-CM 372.05, 
372.10 and 372.14), AR (ICD-9-CM 477), asthma (ICD-9-CM 493), 
AD (ICD-9-CM 691.8), and urticaria (ICD-9-CM 708.0 and 708.9), 
were considered where at least one inpatient claim record or two 
ambulatory claims were present in any diagnosis field with respective 
ICD-9-CM codes. Furthermore, comorbidities were considered only 
in cases where diagnosis was made before the index date. The sum of 
allergic diseases was counted as the number of comorbidities.

Statistical Analysis
χ2 and t-tests were performed to test for differences in the base-
line characteristics between the two groups. Unconditional logistic 
regression was used to estimate the ORs and 95% CIs to evaluate the 
association between each allergic disease, the number of allergic dis-
eases, and ITP. Multivariable logistic regression was used to manu-
ally account for the effects of age, sex, and comorbidities. We also 
estimated and compared the sex- and age-specific risk of developing 
ITP for both groups. For further analysis, we assessed the association 
between ITP and ITP-associated allergic diseases, including AC, AR, 
AD, and urticaria. We also performed a cohort analysis on the inci-
dence rate and relative risk of allergic diseases in children with ITP 
compared with the non-ITP controls to investigate a causative link 
between allergic diseases and the onset of ITP, or a common pathway 
between these disorders. This retrospective cohort study involved 843 
patients (aged < 18 y) whose ITP was newly diagnosed between 2000 
and 2007 as the ITP cohort. The baseline was set as the date of ITP 
diagnosis. For each child with ITP, we randomly selected four non-
ITP children matched by sex, age (within 1-y intervals), urbanization 
of residential area, parental occupation, and baseline year. Children 
with pre-existing allergic diseases were excluded from both cohorts. 
Hazard ratios and 95% CIs were calculated using multivariable Cox 
proportional hazard regression models (with the non-ITP control 
cohort as the reference group) to assess the association between ITP 
and the risk of developing allergic diseases. SAS Version 9.3 (SAS 
Institute, Carey, NC) was used for the data analysis, and statistical 
significance was defined as a two-tailed t-test value of 0.05.
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