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Clinical course and prognostic factors of child­
hood immune thrombocytopenia: single center 
experience of 10 years
Jae Yeob Jung, MD, A Rum O, MD, Je Keong Kim, MD, Meerim Park, MD, PhD 
Department of Pediatrics, Chungbuk National University College of Medicine, Cheongju, Korea

Purpose: This study aimed to evaluate the clinical course of childhood immune thrombocytopenia (ITP) 
and to assess the risk factors for developing chronic ITP
Methods: The records of 64 children diagnosed with ITP from November 2005 and December 2014 at 
single center were retrospectively analyzed. 
Results: The median age at diagnosis and the median platelet count were 1 year (range, 1 month to 
15 years) and 9×109/L (range, 0–84×109/L), respectively. No patient experienced severe bleeding. 
Nineteen children (29.7%) spontaneously recovered their platelet count to ≥100×109/L at a median of 
10 days. In total 45 patients (70.3%) received intravenous immunoglobulin (IVIG) as first-line therapy, 
and showed platelet recovery at 1 week. The final diagnosis of 55 (85.9%) and 9 patients (14.1%) 
was acute and chronic ITP, respectively. Older age, absence of prior infection and insidious onset of 
symptoms were significantly associated with the development of chronic ITP. Among the patients who 
received IVIG, those with platelet count <45×109/L at 1 month after IVIG showed a significantly higher 
incidence of chronic ITP compared to those with platelet count ≥45×109/L (88.8% vs. 44.4%, P<0.01).
Conclusion: In most patients, ITP runs a benign course and approximately 86% of them recover within 
1 year of their initial diagnosis. The potential impact of the risk factors of chronic ITP on clinical practice 
needs to be explored and further studies are warranted to determine whether IVIG influences the course 
of ITP.
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Introduction

Immune thrombocytopenia (ITP) is an autoimmune disorder characterized by low 
platelet counts due to immunologic destruction of normal platelets and suboptimal platelet 
production. The International Working Group (IWG) defines ITP as a platelet count less 
than 100×109/L in the absence of other secondary causes. In children, ITP typically presents 
in otherwise healthy patients, often resolving spontaneously or following therapy within 
6–12 months of diagnosis. However, approximately 20%–25% of children with newly 
diagnosed ITP ultimately develop chronic disease, defined as persistent thrombocytopenia 
lasting for >12 months1). While prior investigations have identified several risk factors 
associated with the development of chronic ITP, both the natural course of ITP and the risk 
of life-threatening bleeding remain difficult to predict for individual patients2). 

Due to the considerable impact of ITP on a child’s everyday life and activities, the ability 
to predict clinical course at the time of diagnosis could potentially reduce morbidity and 
assist in guiding therapy. Thus, the purpose of this study was to further evaluate the clinical 
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course of childhood ITP and to assess previously described risk 
factors for developing chronic ITP. Finally, for patients treated 
with intravenous immunoglobulin (IVIG), we investigated the 
performance of platelet counts at 1 month following therapy as a 
predictor of subsequent disease course.

Materials and methods

1. Study population and demographics
The records of ITP patients with a platelet count less than 100× 

109/L between November 2005 and December 2014 at the 
Department of Pediatrics, Chungbuk National University Hospital 
were retrospectively reviewed. We excluded patients with sec
ondary causes of thrombocytopenia such as medications, sys
temic lupus erythematosus, viral hepatitis, human immunode
ficiency virus, hematologic malignancy, bone marrow failure, and 
von Willebrand disease. For patients <3 months old, we excluded 
patients born from mother with thrombocytopenia in order to 
avoid inclusion of patients with thrombocytopenia secondary to 
maternal allo- or auto-antibodies. 

Patient age at the time of diagnosis was recorded, and stratified 
as follows: age <100 days, age between 100 days and 1 year, age 
1–10 years, or age ≥10 years. Records were reviewed for gender, 
history of antecedent infection or recent vaccination 2 weeks 
prior to diagnosis. 

2. Presentation and clinical characteristics
Disease onset was characterized and recorded as abrupt (dura

tion of symptoms <14 days at presentation) or insidious (symp
toms for ≥14 days at presentation)3). We also recorded the inci
dence of bleeding manifestations; bleeding symptoms were 
classified as mild, moderate or severe4). Mild symptoms were 
limited to bruises and petechiae in the absence of mucosal bleed
ing. Moderate symptoms were defined as mucosal bleeding (such 
as epistaxis or gum bleeding) that did not require medical inter
vention. Severe symptoms included mucosal bleeding requiring 
immediate medical intervention (including blood transfusion), 
suspected or documented intracranial hemorrhage (ICH), and 
other life-threatening or fatal hemorrhage in any site. 

Laboratory values included platelet counts, white blood cell 
(WBC) counts, hemoglobin, % of lymphocytes, and % of eosino
phils. Initial and follow-up values were compared. For patients 
who received treatment, we recorded platelet values following 
therapy, including values obtained 1, 3, 6, and 12 months follow
ing treatment to assess response to treatment. 

IVIG was administered at a dose of 1 g/kg for 2 consecutive 
days as initial treatment for patients with platelet counts ≤20× 
109/L or moderate to severe bleeding symptoms as defined above. 
Platelet count ≤20×109/L was chosen as the treatment threshold 

for the following reasons: serious bleeding is more frequent below 
this level, and national health insurance coverage IVIG requires 
platelet counts ≤20×109/L. Adopting IWG proposed criteria, we 
assessed treatment response as follows: complete response (CR) as 
any platelet count >100×109/L; partial response (PR) as any pla
telet count between 30 and 100×109/L and doubling of the base
line count; and no response (NR) as any platelet count <30×109/L 
or less than doubling of the baseline count5). Additionally, any 
adverse effects related to treatment were recorded according to 
Common Terminology Criteria for Adverse Events (CTCAE) ver. 
4.0.

Following initial presentation and management, the children 
with ITP were followed as outpatients by an attending hematolo
gist for a period of at least 12 months or until resolution of dis
ease. The new terms “newly diagnosed” and “persistent” replaced 
the previous term “acute” for children diagnosed with ITP within 
the last 3 months and for cases lasting between 3 and 12 months 
from diagnosis, respectively. Chronic ITP was defined as persist
ing thrombocytopenia of less than 100×109/L lasting for more 
than 12 months6). 

3. Statistical analysis
Data were analyzed using IBM SPSS ver. 18.0 (IBM Co., Ar

monk, NY, USA). Subgroups of patients were characterized and 
compared using descriptive statistics. Differences in dichotomous 
variables were analyzed using Pearson chi-square test, while 
differences in continuous variables were assessed via the Mann-
Whitney U test. WBC count, % lymphocytes, and % eosinophils 
were analyzed separately based on age groups defined as age 
<100 days, age between 100 days and 1 year, age 1–10 years, or 
age ≥10 years. P values of <0.05 were considered statistically 
significant.

Results

1. Clinical features
A total of 64 children were included in this study. The median 

follow-up period was 50 months (range, 12–125 months). The 
median age at diagnosis was 1 year (range, 1 month to 15 years); 
17 patients (26.6%) with age of <100 days, 9 patients (14.1%) 
with age of 100 days to 1 year, 31 patients (48.4%) with age of 1 
year to10 years and 7 patients (10.9%) with age of ≥10 years. 
Thirty-nine patients (60.9%) were reported to have antecedent 
infection, and 9 patients (14.1%) received vaccinations <14 days 
before diagnosis of thrombocytopenia. Twenty-one patients 
(32.8%) had neither recent vaccination nor clinical evidence of 
recent infection. Bleeding symptoms proved predominantly mild 
(n=38), with moderate bleeding symptoms present in the minority 
of patients (n=10). However, no patients in the study developed 
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severe bleeding symptoms. Each of the 15 patients (23.4%) who 
presented without bleeding was incidentally diagnosed as 
thrombocytopenic during workup of antecedent infection. Medi
an platelet count at presentation was 9×109/L (range, 0–84×109/L). 
Forty patients (62.5%) initially presented with platelet counts 
below our established treatment cutoff of 20×109/L.

2. Treatment and outcome
Of the 22 patients with platelet count >20×109/L and no mo

derate or severe bleeding symptoms at presentation, 19 patients 
(86.4%) showed spontaneous recovery to platelet counts ≥100× 
109/L at a median time of 10 days (range, 7–35 days). Forty-five 
patients (70.3%) ultimately received treatment for thrombo
cytopenia, the vast majority (n=42) upon initial presentation. The 
remaining 3 patients were treated at 22, 37, and 405 days, respec
tively, after initial presentation. IVIG was initiated as first-line 
therapy in all patients treated for ITP. At one week following 
treatment, 44 patients (97.8%) exhibited response to therapy (CR 
in 30 patients, PR in 14 patients). The single patient who showed 
NR to IVIG eventually achieved PR after reinfusion of IVIG and 
supplementation with high-dose steroids (intravenous methylpre
dnisolone of 10 mg/kg/day for 3 days).

Despite initial response to therapy, 15 patients (33.3%) were 
eventually showed recurrent thrombocytopenia at a median of 33 
days (range, 8–858 days). Eleven of these patients received re
peated IVIG treatment with (n=3) or without (n=8) steroids 
(predinisolone with initial dose of 1 to 2 mg/kg per day orally for 
5 or more days with subsequent dose tapering), yielding CR in 8, 
PR in 2, and NR in 1 patient. No patients underwent splenectomy 
during the study period. IVIG related acute complications in
cluded transient fever (n=11), vomiting (n=10), abdominal pain 
(n=5), headache (n=6), and dizziness (n=2). All 3 patients who 
received steroid treatment showed central obesity with cushinoid 
feature, however, other complications such as hyperglycemia, 
hypertension, or any psychological problem were not found. Any 
drug-related adverse effect ≥grade 3 was not reported in our 
patients.

3. Risk factors and clinical course of chronic ITP
The salient characteristics of patients with acute and chronic 

ITP are detailed in Table 1. Of the 64 patients in our study, 55 
(85.9%) received a final diagnosis of acute ITP, while 9 patients 
(14.1%) eventually progressed to chronic ITP. Acute ITP was 
identified in our patients at a mean age of 34±45 months, signifi
cantly younger than those ultimately diagnosed with chronic ITP 
at a mean age of 69±37 months (P=0.02). The incidence of an
tecedent infection was significantly higher in patients with acute 
ITP compared to patients with chronic ITP (69.1% vs. 11.1 %, P< 
0.01). Abrupt onset of symptoms was significantly more frequent 
in patients with acute ITP than in those who developed chronic 

disease (92.3% vs. 44.4%, P<0.01). There was no significant 
difference in bleeding severity between patients with acute and 
chronic ITP. Notably, none of the 15 patients who presented 
without bleeding symptoms (incidentally diagnosed with ITP) 
developed chronic ITP. WBC count, % of lymphocytes, % of 
eosinophils, hemoglobin and platelet count at initial diagnosis 
showed no significant difference between patients acute ITP and 
those diagnosed with chronic ITP. Among 45 patients who re
ceived IVIG, those with platelet count <45×109/L at 1 month after 
IVIG showed significantly higher incidence of chronic ITP com
pared to those with platelet count ≥45×109/L (88.8% vs. 44.4%, 
P<0.01).

The clinical course of the 9 chronic ITP patients is described in 
Table 2. All 9 of these patients presented with mild to moderate 
bleeding symptoms, while only 1 reported history of preceding 
infection. One month after initial IVIG treatment, median platelet 
count was 42×109/L (range, 2×109/L–88×109/L). At a median 
follow-up of 70 months, 3 patients still had platelet counts <30× 
109/L (i.e., NR), 4 patients maintained platelet counts of 30×109/
L–100×109/L (PR), and 2 patients recovered to platelet counts 
>100×109/L (CR), measured at 23 and 38 months after initial 
diagnosis, respectively. 

4. Clinical features of patients less than 100 days of age
The 17 patients less than 100 days of age at initial diagnosis 

Table 1. Comparison of characteristics between patients with acute and 
chronic ITP

Characteristic Acute ITP (n=55) Chronic ITP (n=9) P value

Age at diagnosis (mo) 0.02

Median (range) 13 (1–186) 71 (2–124)

Mean±SD 34±45 69±37

Sex

Male:female 33 (60.0):22 (40.0) 5 (55.5):4 (44.4)

Antecedent infection 38 (69.1) 1 (11.1) <0.01

Recent vaccination    8 (14.5) 1 (11.1) 0.63

Abrupt onset 36/39 (92.3) 4/9 (44.4) <0.01

Initial platelet count (×109/L)

Median (range) 10 (0–84) 9 (1–58)

Mean±SD 25±27 14±17

Bleeding manifestation 0.10

No 15/54 0

Mild 32/54 6

Moderate   7/54 3

Severe   0/54 0

No. of patients with platelet 
count ≥45×109/L* 

32/36 (88.8) 4/9 (44.4) <0.01

Values are presented as number (%) unless otherwise indicated.
ITP, immune thrombocytopenia; SD, standard deviation.
*1 month after treatment.
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we tried to further investigate the clinical course of children dia
gnosed with ITP at our institution, following a policy of using 
IVIG as first-line therapy.

The Nordic Society for Pediatric Haematology and Oncology 
(NOPHO) ITP Working Group studied disease course in children 
with newly diagnosed ITP to propose a scoring system that utiliz
ed age at diagnosis, onset of symptoms, history of preceding 
infection, initial platelet count and gender to predict development 
of chronic ITP3). Concordantly, our study demonstrated significant 
association of older age, absence of antecedent infection and 
insidious onset of symptoms with the development of chronic 
ITP. However, initial platelet count and gender failed to demon
strate significant association with prediction of disease course in 
our patients.

Several other investigations have reported higher incidence of 
chronic ITP in patients >10 years of age, as well as more favorable 
outcomes in those younger than 12 months5,8). Yet, the clinical 
outcomes of ITP in infants <100 days of age has not been exclu
sively analyzed. We specifically examined this underrepresented 
population, which comprised 26.6% of our total patient popula
tion. Among the distinctive findings in this cohort was its ex
tremely high recovery rate of 94.1% (16 out of 17 patients), al
though there is limitation to draw firm conclusion due to low 
patient number. All of our patients <100 days of age had received 
vaccinations within 1 month of diagnosis, possibly implicating 
vaccines as a potential trigger for developing ITP14). Yet consi
dering the high rate of recovery of these patients in the early 
phases of ITP, age <100 days, and recent vaccination warrant 
further investigation as potentially protective against develop
ment of chronic ITP.

Our study demonstrated an 85.9% incidence of acute ITP in our 

accounted for 26.6% of the patients in our study. All 17 were full-
term babies, 11 male (64.7%) and 6 female pateients (35.3%). 
Thirteen of these (76.5%) presented with petechiae and/or 
bruising, while the remaining 4 patients were diagnosed with ITP 
incidentally. Antecedent infection (n=5) and/or vaccination (n=7) 
within 2 weeks of diagnosis were noted in 8 patients (47.1%). 
However, all 17 patients <100 days old had received one of the 
following vaccinations within a month prior to diagnosis: DTP 
(Diphteria, Tetanus, and Pertussis), MMR (Measles, Mumps, and 
Rubella), polio, pneumococcus and/or rotavirus. At initial 
diagnosis, these 17 patients demonstrated median platelet count 
of 6×109/L (range, 1×109/L–68×109/L). Five patients (29.4%) 
experienced spontaneous recovery to normal platelet count. Of 
the 12 patients (70.6%) who received IVIG, 11 (91.6%) achieved 
CR shortly after treatment; none of the patients developed 
recurrent thrombocytopenia. Only 1 of the patients <100 days old 
(5.9%) was diagnosed with chronic ITP.

Discussion

ITP is a clinically heterogeneous bleeding disorder with a 
diverse natural history7). Indeed, although most patients recover, a 
minority of children with ongoing ITP develop severe, refractory 
disease4,5,8). Moreover, the etiology of ITP the disease remains 
unclear, with several different mechanisms demonstrated as 
precipitating causes9-11). Analogously, the acute and chronic forms 
of ITP have demonstrated differences in pathophysiology12,13). 
Collectively, these complex clinical and pathophysiologic features 
produce a markedly heterogeneous population of children with 
ITP, with associated diagnostic and therapeutic challenges. Thus, 

Table 2. Clinical courses of patients with chronic ITP

UPN Age 
(mo)

Initial 
presentation

Preceding 
infection

NOPHO 
score

Initial platelet count 
(×109/L)

Platelet count after 
1st treatment 

(×109/L)

Subsequent treatment due to 
recurrent thrombocytopenia     

<20×109/L (medication)

Recent platelet count 
(×109/L) 

(follow-up mo)

1 60 B Yes 6 10 23 Yes (IVIG) 76 (+91)

2 71 P, E No 4 9 88 Yes (IVIG) 95 (91)

3* 2 P No 11 58 59 No 24 (+59)

4 124 B No 4 3 28 Yes (IVIG) 208 (49)

5 76 P,E No 11 4 2 Yes (IVIG, PD, DS, VCR) 8 (+49)

6 71 P, B, O No 8 4 28 Yes (IVIG) 209 (124)

7 120 P, B No 8 1 48 No 99 (76)

8 44 P, B No 5 16 84 Yes (IVIG, PD, DS) 14 (+115)

9† 55 B No 9 24 42 Yes (IVIG) 45 (17)

UPN, unique patient number; ITP, immune thrombocytopenia; B, bruise; P, petechiae; E, epistaxis; O, oral mucosal bleeding; IVIG, intravenous immunoglobulin; PD, 
prednisolone; DS, dapsone; VCR, vincristine.
Nordic Society for Pediatric Haematology and Oncology (NOPHO) score: abrupt onset (5), age<10 years (3), preceding infection (2), platelet count <5×109/L, wet 
purpura (1) and male gender (1).
*UPN 3 showed platelet count of 20×109/L at 405 days after initial visit and received IVIG as initial treatment. †UPN 9 showed platelet count of 17×109/L at 37 days 
after initial visit and received IVIG as initial treatment.
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patients, while the remaining 14.1% progressed to chronic ITP. 
Our observed incidence of acute ITP is slightly higher than that 
reported in prior investigations4,7,15,16). The higher incidence of 
acute ITP in our study may be partially attributable to our rela
tively high proportion (40.7%) of patients <1 year of age, a pop
ulation that has exhibited comparatively high rates of remission. 

A recent comprehensive systematic review and meta-analysis 
by Heitink-Polle et al.17) assessing predictors of chronic ITP in 
children observed an apparent protective effect of IVIG treatment 
against the development of chronic disease. Thus, since all of our 
patients who required treatment for ITP (70.3% of our total 
patient population) received IVIG, our use of IVIG as first-line 
therapy might have influenced the course of ITP in our study, 
namely our high proportion of patients with final diagnosis of 
acute ITP. Additionally, we demonstrated that a final diagnosis of 
acute ITP was significantly more likely in patients with platelet 
counts ≥45×109/L at 1 month after IVIG compared to patients 
with platelet counts <45×109/L at 1 month after IVIG, suggesting 
that the degree of recovery in platelet counts following IVIG 
might represent a prognostic indicator for subsequent disease 
course. Other recent studies have reinforced the efficacy of IVIG in 
enhancing function of regulatory T cells (Treg) in various auto
immune disorders including ITP18,19). Although its exact pharma
cologic mechanism remains unclear, IVIG’s stimulating effects on 
Tregs may restore the altered immunologic balance in autoim
mune diseases and thereby influence the clinical course of disease. 
The action of IVIG in the modulation of Treg, and the consequent 
maintenance of immune tolerance, provides a rationale for thera
peutic approach of ITP. Future studies are needed to find out if 
IVIG really protects against chronic ITP, if so, by what mecha
nisms this effect is caused, whether any of the impact of IVIG 
relates to increased clearance of infection or antibody load, and 
whether not treating results in persistent destruction of platelets 
influencing disease progression.

Dedicated treatment of acute ITP aims to prevent life-threa
tening bleeding complications, often initiated on the basis of 
platelet counts below a threshold level. In our study, we employed 
platelet counts ≤20×109/L or signs of moderate to severe bleeding 
as indications for IVIG, obtaining initial response to therapy in 
97.8% of treated children. On the other hand, approximately 86% 
of our patients with platelet count >20×109/L experienced spon
taneous recovery, suggesting that initial platelet counts above this 
threshold may indicate high probability of spontaneous recovery.

Perhaps the most serious complications of ITP are ICH, esti
mated to occur at a frequency of 0.19%–0.78%, predominantly in 
patients with platelet counts below 10×109/L20). Notably, con
current or recent head trauma has been reported in up to 25% of 
patients with ICH21,22). Fortunately, none of our patients suffered 
severe bleeding, regardless of initial platelet count, though this 
may be partially attributable to our study’s small patient pop

ulation. The effects of immediate IVIG infusion could feasibly 
play a role in preventing severe bleeding. Currently, however, the 
initial therapy of children with acute ITP is controversial in regard 
to both indication and preferred therapeutic agent23). In 2011, the 
American Society of Hematology recommended that “children 
with no bleeding or mild bleeding be managed with observation 
alone, regardless of platelet count”1). Instead the authors of this 
study support guiding therapeutic management to most effec
tively minimize the impact of the disease on a patient’s daily life, 
as well its associated anxiety in both patients and their parents. It 
should be noted that the diagnosis of ITP was established in our 
patients at a median age of 1 year, at which immature walking 
and running are accompanied by a relatively high incidence of 
trauma, thus further elevating bleeding risk. Finally, IVIG, the 
first-line treatment in our study, proved both safe and effective, 
with no significant adverse effects, and a response rate of ap
proximately 98%. We therefore recommend that treatment deci
sions for ITP be individualized for each patient based on a com
bination of factors, including clinical signs, physical activity, 
platelet count as well as medical cost.

Our study has several limitations to consider, including the 
small patient population, which hinders the ability to draw firm 
conclusions. Secondly, due to retrospective nature of this study 
based on review of medical records, the quality of our data and 
its interpretation are dependent upon the quality of the original 
physician documentation. Finally, selection bias in treating 
patients with lower platelet counts and observing those with 
higher counts could have potentially influenced our analysis. 

In conclusion, despite the substantial clinical variability in 
childhood ITP, the majority of patients follow a benign course of 
disease, regardless of initial platelet count, with approximately 
86% of the patients in our study experiencing recovery within 1 
year of initial diagnosis. Older age at diagnosis, absence of recent 
infection and insidious onset of symptoms were significantly 
associated with the development of chronic ITP in our patients. 
Additionally, platelet count <45×109/L at 1 month after IVIG also 
demonstrated significant association with progression to chronic 
ITP, and could represent a valuable predictor of subsequent dis
ease course. Finally, while the risk factors for developing chronic 
ITP are becoming increasingly clear, their potential impact on 
clinical practice requires further exploration, as does the influence 
of IVIG on the clinical course of ITP. 
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