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Predictors of Remission in Childhood Immune
Thrombocytopenia
FLY CHAN, GPG FUNG, LTW CHAN, WK CHIU
Abstract

Background: Demographic and clinical features of childhood immune thrombocytopenia (ITP) in Hong
Kong were described and the clinical predictors of ITP remission were identified. Methods: We conducted
a 15-year retrospective analysis of all children with newly diagnosed ITP in two regional hospitals in
Hong Kong. Demographic and clinical features of childhood ITP were described. Clinical predictors of
remission by 12 months were analysed by a logistic regression model. Results: One hundred and eleven
cases of newly diagnosed ITP were analysed, among which 85 (77%) recovered by 12 months while 26
(23%) of them developed a chronic course. Remission was associated with the following predictors:
platelet count ≤10x10 9 /L (p=0.034), age ≤24 months (p=0.013) and acute onset of symptoms
(p=0.001). Conclusions: We presented the demographic and clinical features of childhood ITP in the
local population. Clinical predictors of remission were identified as a guide for disease monitoring.
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Objective
Immune thrombocytopenia (ITP) is an immunological
disorder characterised by unexplained thrombocytopenia.
It commonly presents with unprovoked petechiae, bruises
and epistaxis. In children, newly diagnosed ITP has a
reported annual incidence of 1.9-6.4 cases per 100,000.1-3
The disease remits in the majority of children. However,
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20% to 25% of children with newly diagnosed ITP develop
chronic disease,1 necessitating long-term monitoring and
treatment. Chronic ITP causes significant physical and
psychological impact on the affected children. Studies
have shown that children with the following features were
more likely to have a remitted course of disease: males,
younger age, acute onset of symptoms, lower platelet count
at presentation, more severe bleeding symptoms, and
preceding infection before ITP onset.4-10 Our study aims to
describe the demographic and clinical features of childhood
ITP in this locality and to analyse the predictors associated
with ITP remission.

Methods
We retrospectively reviewed the clinical records of
children with newly diagnosed ITP who were treated in
United Christian Hospital and Tseung Kwan O Hospital,
two regional hospitals in Hong Kong, from 2003 to 2018.
Cases were identified through the Clinical Data Analysis
and Reporting System (CDARS), where demographic data
including date of onset, sex and age were retrieved. We
included children aged 3 months to 18 years with a
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diagnosis of primary ITP. The selection and definition of
ITP cases were predetermined with reference from The
International Work Group (IWG) criteria.11,12 Primary ITP
was defined as peripheral blood platelet count <100x109/L in
the absence of other causes or disorders associated with
thrombocytopenia. Children with recovered ITP include
those having a platelet count ≥100x109/L by 12 months,
regardless of the treatment modality given. The definition
of chronic ITP was met when the condition persists or
relapses beyond 12 months. Previous studies commonly
used a 6-month period to define chronic ITP. Instead, we
adhered to the 12-month definition of IWG, based on the
observation that spontaneous remission of ITP was high
between 6 to 12 months.13
The following information was retrieved from the
database: platelet count at presentation, platelet count at
3, 6 and 12 months after diagnosis, duration of bleeding
symptoms, bleeding severity, presence of preceding
infection, antinuclear antibody (ANA) status, treatment
modalities given and comorbid physical conditions.
Bleeding severity is classified into two groups: cutaneous
bleeding (Grade I to II) and mucosal bleeding (Grade III to
IV), referencing from the classification of bleeding severity
by the international consensus report.11 The duration of
symptoms was classified into acute onset (less than 2
weeks) and insidious onset (more than 2 weeks)
respectively. Presence of infection within 4 weeks of
diagnosis was ascertained from the clinical history. ANA
was considered positive if the serum titre was ≥1:80. All
cases with a diagnostic coding of ITP (ICD-9: 287.30-31)
were retrieved. As our study focused on primary ITP, cases
of secondary ITP attributed to autoimmune disorders,
malignancies, congenital thrombocytopenia, bone marrow
failure and platelet-depleting medication were excluded.
Infants younger than 3 months were excluded from the
study in order to avoid diagnostic confusion with
thrombocytopenia caused by congenital infection and
neonatal alloimmune thrombocytopenia. Patients with
incomplete clinical information and those who were not
initially managed within the participating units were not
included in the final analysis. The process of cases retrieval
and outcomes are shown in Figure 1.

Statistical Analysis
Statistical analysis was performed using IBM SPSS
version 23.0 statistical programme. Continuous variables
were analysed by Mann-Whitney U or independent t-tests.

Chi-square test was used to determine the bivariate
relationship between the remission group and the chronic
group with regards to age, sex, platelet count at diagnosis,
bleeding severity, duration of symptoms, presence of
preceding infection, ANA positivity and the modality of
treatment given respectively. Age was further classified
into two groups: ≤24 months and >24 months, as a multisite
cohort study found that children ≤2 years of age had the
least risk of developing chronic ITP.14 Platelet count at
presentation was dichotomised using 10x109/L as a cutoff value, because a level below this value signifies chances
of more severe bleeding according to previous research
findings.4,15 A logistic regression model was used to analyse
statistically significant variables at disease presentation.
P-value <0.05 was considered statistically significant.

Results
A total of 111 cases of newly diagnosed ITP were
analysed. There were 54 males (49%) and 57 females (51%)
with a median age of 38 months. Eighty-five children (77%)
attained remission by 12 months while 26 children (23%)
developed chronic ITP. The median platelet count at
presentation was 8x109/L. The seasonal distribution of all
newly diagnosed ITP cases is shown in Figure 2. More than
a quarter of cases presented in April and May. Sixty-eight
percent of children received at least one type of treatments
at presentation (e.g. IVIG, corticosteroids), while 32%
were managed expectantly. Sixty percent of children
presented with cutaneous bleeding while 40% of children
presented with mucosal bleeding.
The median onset age was 30 months for the remission
group and 66.5 months for the chronic group (p=0.012).
The median platelet count was 6x109/L for the remission
group and 16x10 9/L for the chronic group (p=0.007).
Subgroup analysis shows that mucosal bleeding is
associated with a platelet count ≤10x109/L at presentation
(p=0.029). The demographic and clinical features of both
groups are shown in Table 1. Two children (1.8%) had
spontaneous intracranial haemorrhage and their clinical
presentations are summarised in Table 2.
Statistically significant variables at disease presentation
were analysed by a logistic regression model. This model
included statistically significant variables on univariate
analysis: age, platelet count and duration of symptoms. ITP
remission by 12 months is associated with the following
factors: age ≤24 months (adjusted OR 4.47, 95% CI
1.12-17.86), platelet count ≤10x10 9 /L (adjusted OR
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4.19, 95% CI 1.35-13.02) and acute onset of symptoms
(adjusted OR 8.50, 95% CI 2.83-25.81) (Table 3).

in our study is largely consistent with published data in
other countries. There is an almost equal occurrence
among boys and girls. The majority of children with newly
diagnosed ITP (77%) attained remission by 12 months.

Discussion
Seasonality

Our study summarised the data of childhood ITP of the
local community in recent years. To our knowledge, this
is the first study in Hong Kong describing the general
clinical pattern of childhood ITP. The epidemiological data

Figure 1

Cases retrieval and outcome.

Figure 2

Seasonal distribution of newly diagnosed ITP cases.

Cases of newly diagnosed ITP were observed to present
with a seasonal pattern. There is a peak occurrence in April
and May, following a higher level of influenza activity in
winter and spring in Hong Kong. Authors in other countries
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Table 1

Demographic and clinical features of children with newly diagnosed ITP
Remission (n=85)

Chronic (n=26)

p-value

Age at diagnosis [median (range)] (months)
≤24 months, n (%)
>24 months, n (%)

30 [3-201]
33/85 (39%)
52/85 (61%)

66.5 [10-187]
4/26 (15%)
24/26 (85%)

0.012
0.021

Platelet count at diagnosis [median (range)] (x109/L)
≤10x109/L, n (%)
>10x109/L, n (%)

6 [1-56]
54/85 (64%)
31/85 (36%)

16 [2-79]
9/26 (35%)
17/26 (65%)

0.007
0.013

Sex, n (%)
Male
Female

38/85 (45%)
47/85 (55%)

15/26 (58%)
11/26 (42%)

Duration of symptoms, n (%)
Acute
Insidious

70/81 (86%)
11/81 (14%)

10/24 (42%)
14/24 (58%)

Bleeding severity, n (%)
Cutaneous bleeding
Mucosal bleeding

51/85 (60%)
34/85 (40%)

18/26 (69%)
8/26 (31%)

Preceding infection within 4 weeks, n (%)

54/82 (66%)

12/24 (50%)

0.156

Anti-nuclear antibody (Titre ≥1:80), n (%)

2/49 (4%)

4/23 (17%)

0.057

IVIG treated, n (%)

52/84 (62%)

13/26 (50%)

0.281

Corticosteroids treated, n (%)

20/83 (24%)

14/25 (56%)

0.003

Table 2

0.246

<0.001

0.491

Clinical presentations of the two cases complicated by intracranial haemorrhage (ICH)
Sex

Age

Platelet count
on discovery
of ICH

Symptoms
associated
with ICH

Extent
of ICH

Patient 1

M

8

4x109/L

Headache

Bilateral parietal
parenchymal haematoma
with mass effect

Patient 2

F

10

2x109/L

Headache

Left parietal subdural
haematoma with mass
effect and cerebral oedema

Table 3

Predictors of remission by 12 months by a logistic regression model

Age ≤24 months

Duration of bleeding
symptoms before
onset of ICH

Other bleeding
symptoms

Course
of ITP

2 days

Epistaxis, gum
bleeding, gross
haematuria

Remission

4 months

Epistaxis,
gum bleeding

Chronic

Adjusted odds ratio (95% confidence interval)

p-value

4.47 (1.12-17.86)

0.034

Platelet count ≤10x10 /L

4.19 (1.35-13.02)

0.013

Acute onset of symptoms

8.54 (2.83-25.81)

<0.001

9
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have also reported seasonal predilection for childhood ITP,
but their findings had not been entirely consistent. The
International Childhood ITP Registry of 38 countries
reported a peak occurrence of ITP in spring and a nadir in
autumn.16 A Nordic study found a winter bulk of postinfectious ITP occurrence.15 Some other studies found no
seasonal fluctuations at all.17,18 The seasonal difference
could be related to different local climates and viral
activities.
Intracranial Haemorrhage

Intracranial haemorrhage (ICH) occurred in 1.8% of our
children. This percentage is slightly higher than large-scale
epidemiological studies reported in western communities.
The rate of ICH in the ICIS registry and Nordic registry
were 0.6% and 0% respectively.16,19 Among the Chinese
population, the rate of ICH was 1.7% in a study of 663
children and 2.9% in a Hong Kong case series of 276
patients.20,21 A territory-wide study would be needed to
assess if the relatively higher incidence of ICH amongst
children reflects the true incidence in the local population.
Concerning the relationship between platelet count and the
severity of bleeding, we noted an association between

Figure 3
Initiating active treatment in children with newly
diagnosed ITP.
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mucosal bleeding and a presenting platelet count ≤10x109/L.
The two cases of ICH presented at a platelet count below
this level and both developed mucosal bleeding. Based on
this observation, we suggest clinicians consider active
treatments when the platelet count drops below 10x109/L
or when there is the presence of mucosal bleeding (Figure
3). Clinicians should also be aware that clinical conditions
can change rapidly; platelet reading at a single time point
cannot be the only determinant in management. The decision
to treat or to observe entails a thorough consideration of
the health condition of a child, health-related quality of
life, medication side effects and efficacy and anticipatory
follow-up plans.22
Couse of Disease

What concerns children and their parents most about
ITP is the likelihood of recovery. Given the fact that about
a quarter of children persists to have low platelet count 12
months after newly diagnosed ITP, it is useful to delineate
the factors associated with remission and chronicity, to
guide the frequency and duration of disease monitoring.
The observed differences between the two groups could
be explained by the fact that ITP is a highly heterogeneous
condition. Its underlying pathophysiology is complex and
not yet fully understood. The remitted and chronic forms
of ITP in children might have developed through different
immune pathways.
Demographically speaking, recent studies reported that
children with chronic ITP were more likely to be older.5,7,15
Similarly, our study demonstrated that children with disease
remission had a lower median age. Onset age ≤24 months
was independently associated with ITP remission. In terms
of sex difference, a recent meta-analysis concluded that
chronic ITP is more likely to occur in girls than in boys.4
However, we observed a similar occurrence of chronic ITP
in both sexes.
In respect of clinical features, we observed that an acute
onset of symptoms was associated with ITP remission,
similar to other published reports.8-10,15 Also, our results
were consistent with other reports that a platelet count
≤10x109/L was associated with a favourable recovery from
ITP. 7,10,15,23,24 While other studies have reported ITP
remission being associated with the presence of preceding
infection and higher-grade bleeding, 15,25,26 such
associations were not significant in our study.
As the risk of developing chronic disease is low in the
subset of young children presenting with acute symptoms,
we suggest that routine platelet count surveillance for these
children is unnecessary when platelet count shows signs
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of recovery. Blood tests should be ordered only when
clinical symptoms recur. On the other hand, for older
children with insidious symptoms, regular platelet count
monitoring should continue until at least 12 months after
the initial presentation.

Availability of Data and Materials
The datasets used and/or analysed during the current
study are available from the corresponding author on
reasonable request.

Limitations of the Study

Our study is limited in certain aspects. Firstly, the study
was carried out retrospectively with missing data in a few
subjects. Secondly, our study could have overestimated
the true number of children with primary ITP, because a
small number of children with chronic ITP might
eventually be diagnosed with other disease entities. For
example, it has been reported 4% of children with ITP
ultimately developed Systemic Lupus Erythematosus
(SLE)27 while the rate of SLE development in adult ITP
patients was 1-5%.27-29 In our study, six children (5%) had
a positive ANA titre (≥1:80) without other distinctive
clinical manifestations of SLE. Finally, the association of
treatment modalities was not analysed in the regression
model as we found significant heterogeneity in the
treatment timing and dosage. Future studies with
standardised protocols could help better study their
association with the course of ITP.
Summary

In summary, our study described the demographics of
newly diagnosed ITP in children and identified predictors
associated with ITP remission, consistent with previous
findings. Devising an objective clinical score for the
Chinese population could be the next area of research. A
clinical score has been proposed by the NOPHO ITP
Working Group to predict the course of ITP, based on data
from the Nordic countries.5 Being able to predict the course
of ITP can alleviate anxiety among parents and minimise
unnecessary follow-up and blood taking. Further
prospective studies performed in multi-centre settings and
data registry analyses would help provide a more
comprehensive clinical picture to the condition.
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