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Background
Childhood immune thrombocytopenic purpura (ITP) is a common acquired bleeding 
disorder. Even though most children recover, either spontaneously or with therapy, 10‒
20% of newly diagnosed ITP cases have a chronic course beyond 12 months. This study 
evaluated whether clinical and laboratory findings can predict the response to intravenous 
immunoglobulin (IVIG) and progression to persistent or chronic ITP in children.

Methods
During the period between March 2003 and June 2015, we retrospectively analyzed 72 
children, newly diagnosed with ITP, who received IVIG treatment. Peripheral blood counts 
were obtained at diagnosis and at 1, 3, 6, and 12 months after IVIG treatment.

Results
After 6 months of IVIG treatment, 14 of 72 patients (19.4%) had persistent ITP, and after 
12 months, 7 of 40 patients (17.5%) had chronic ITP. Age at diagnosis, gender, history 
of viral infection, or vaccination before disease onset were not statistically correlated with 
platelet recovery at 6 and 12 months. However, a platelet count recovery of ≥100×103/L 
at 1 and 3 months was significantly correlated with platelet recovery at 6 (P＜0.001 and 
P＜0.001, respectively) and 12 (P=0.007 and P=0.004, respectively) months.

Conclusion
This study demonstrated that early platelet count recovery, at 1 and 3 months after IVIG 
treatment, predicts a short disease duration and a favorable outcome in children with new-
ly diagnosed ITP. Further investigation in a larger group of patients is warranted to validate 
these findings.
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INTRODUCTION

Childhood immune thrombocytopenic purpura (ITP) is 
a common acquired bleeding disorder that is characterized 
by isolated thrombocytopenia (peripheral blood platelet 
count ＜100×103/L) in the absence of other causes of throm-
bocytopenia [1]. It is an autoimmune-mediated condition 
that results from antibody-mediated destruction of platelets 
and impaired megakaryocyte platelet production [2]. Newly 
diagnosed ITP may follow within a few weeks after an anti-
genic challenge such as infection or vaccination [3].

Management of newly diagnosed ITP consists of careful 
observation, regardless of platelet count [1, 4, 5]. Severe 

bleeding, which occurs in only 3%–5% of children, requires 
treatment with corticosteroids, intravenous immunoglobulin 
(IVIG), or anti-Rhesus-D immunoglobulin [1, 6]. Imbach 
et al. [7] and Bussel and Hilgartner [8] proposed high-dose 
IVIG treatment (0.8–1 g/kg) and reported a success rate of 
80%. This strategy results in more rapid increases in platelet 
counts than treatment with oral steroid therapy [9].

Most children with ITP have an acute presentation of 
purpura and bruising, and 80%–90% of the cases recover 
spontaneously or with therapy [1, 3]. However, in 10–20% 
of newly diagnosed children, ITP has a chronic course that 
persists beyond 12 months [5, 10]. Because of the high impact 
of ITP on a child’s everyday life and activities, identification 
of prognostic factors would be beneficial for reducing stress 
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Table 1. Patient characteristics.

N or median (range)

N 72
Age at diagnosis, mo 25 (1–168)

＜12 23
12–96 44
≥96 5

Gender (male/female) 43/29
Previous infection (yes/no) 55/17
Vaccination (yes/no) 18/54
Onset (abrupt/insidious) 70/2
IVIG dose, g/kg 2 (1–2)
Additive treatment other than IVIG (yes/no) 5/67
Peripheral blood count at diagnosis

Hemoglobin, g/dL 12.1 (8.2–14.6)
WBC, ×103/L 9,250 (3,100–21,000)
Neutrophil, ×103/L 2,960 (890–13,040)
Lymphocyte, ×103/L 4,920 (1,260–12,020)

Abbreviations: IVIG, intravenous immunoglobulin; WBC, white 
blood cell.

and improving quality of life for both these children and 
their parents [11, 12].

The aim of this study was to evaluate whether clinical 
and laboratory findings can predict the response to IVIG 
treatment and the progression of the condition to persistent 
or chronic ITP in children.

MATERIALS AND METHODS

Patients
We retrospectively reviewed the clinical data of newly 

diagnosed ITP patients (＜18 yr) who were given IVIG as 
initial treatment at Seoul National University Bundang 
Hospital from December 2003 to May 2015. A total of 123 
medical records were available, providing demographic data, 
the history of antecedent infection or vaccination, initial 
and follow-up platelet counts, platelet responses to IVIG 
treatment, and the final outcome from the time of initial 
diagnosis. This study was approved by the Institutional Review 
Board of Seoul National University Bundang Hospital (IRB No 
B-1407/260-103). Informed consent was waived by the board.

Complete response (CR) was defined as a platelet count 
of ≥100×103/L. Response (R) to treatment was defined as 
a platelet count of ≥30×103/L and a ≥2-fold increase from 
the baseline count as well as absence of bleeding [13]. Loss 
of CR or R was defined as a platelet count of ＜100×103/L 
or bleeding (for CR) or platelet count of ＜30×103/L or 
a ＜2-fold increase from the baseline platelet count or bleed-
ing (for R) [13]. Chronic ITP was defined as thrombocytope-
nia persisting for longer than 12 months after the initial diag-
nosis [13]. Patients who did not achieve a platelet count of 
≥100×103/L at 6 months were categorized as persistent ITP.

IVIG was given as the initial treatment to patients with 
platelet counts of ＜20×103/L or those with signs of bleeding 
at the time of diagnosis of ITP. IVIG was administered at 
a dose of 1 g/kg/day for 1 or 2 days. The IVIG product 
used for the treatment was I.V.-Globulin SN (Green Cross 
Corp, Yongin, Korea) or Liv-Gamma (SK Plasma, Seongnam, 
Korea). Peripheral blood counts were obtained at diagnosis 
and at 1, 3, 6, and 12 months after IVIG treatment.

Statistical analyses
SPSS version 20 (IBM Corp., Armonk, NY, USA) was used 

for data analyses. All values are expressed as median (range). 
The Mann–Whitney test was used for nonparametric analysis 
of continuous variables among the study groups. Fisher’s 
exact test was used to compare the distribution of propor-
tional data. Multiple regression analysis was used to evaluate 
the factors related to progression of the condition to chronic 
ITP. The level of significance was set at P＜0.05.

RESULTS

Demographic features
Among 123 ITP patients newly diagnosed during the study 

period, 72 (43 male and 29 female) patients, who were fol-
lowed up for at least 6 months after IVIG treatment, were 
included in this analysis (Table 1). Forty patients were fol-
lowed up for more than 12 months. The median age at 
diagnosis was 25 months (range, 1–168 mo), with 67 patients 
(93.1%) younger than 8 years. The median platelet count 
at diagnosis was 8×103/L (range, 1–49×103/L). There was 
a history of viral infection or vaccination within 4 weeks 
before the onset of ITP in 55 (76.4%) and in 13 (18.1%) 
of the 72 patients, respectively.

Response to IVIG treatment
Among 72 patients, 66 received 1 g/kg/day of IVIG for 

2 days and 6 received this dose for 1 day because of side 
effects or a platelet recovery of ≥50×103/L after 1 dose 
of IVIG. Four patients who did not show a response to 
IVIG in 3 days received corticosteroid (2 mg/kg/day) for 
7–14 days as an adjunctive treatment to IVIG, and 1 patient 
with intracranial hemorrhage received methylprednisolone 
(30 mg/kg/day) for 3 days as well as a platelet transfusion.

The CR or R within 7 days of IVIG were observed in 
68 patients (94.4%). The median times for the platelet count 
to reach ≥30×103/L, ≥50×103/L, and ≥100×103/L were 
2 (range, 1–26), 2 (range, 1–29), and 4 (range, 1–80) days, 
respectively. Loss of CR occurred in 26 patients after com-
plete recovery of the platelet count in a median of 52 (range, 
17–98) days after the initial treatment and a median of 51 
(range, 9–92) days after CR.

Factors associated with persistent ITP at 6 months of IVIG 
treatment

At 6 months of IVIG treatment, 14 of the 72 patients (19.4%) 
had persistent ITP with platelet counts of ＜100×103/L (Table 
2). Patient gender, age at diagnosis, a history of viral infection 
or vaccination before disease onset, an abrupt or insidious 
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Table 2. Comparison between the complete response group and the persistent ITP group at 6 months of IVIG treatment.

Univariate variables Complete response group (N=58) Persistent group (N=14) P

Age at diagnosis, mo, median (range) 25 (1–168) 21 (8–77) 0.836
Gender (male/female) 36/22 7/7 0.545
Previous infection (yes/no) 38/58 (65.5%) 12/14 (85.7%) 0.201
Vaccination (yes/no) 16/58 (65.5%) 2/14 (14.3%) 0.494
Onset (abrupt/insidious) 2/58 (3.4%) 0/14 (0%) 1
Antiplatelet antibodies (yes/no/ND) 4/46/8 (6.9%) 1/12/1 (7.1%) 1
IVIG dose, g/kg (1/2) 4/54 2/12 0.33
Additive treatment other than IVIG (yes/no) 5/58 (8.6%) 0/14 (0%) 0.575
Platelet count ≥50×103/L at day 3 (yes/no/ND) 48/58 (82.8%) 13/13/1 (92.9%) 0.105
Peripheral blood counts, median (range)

Hemoglobin, g/dL
At diagnosis 11.9 (8.2–14.6) 12.4 (10.9–13.4) 0.326
1 mo 12 (8.1–13.8) 12.3 (10.9–14) 0.067
3 mo 12.5 (9.1–15.3) 12.2 (11.2–13.5) 0.848

WBCs, ×103/L
At diagnosis 9,500 (4,700–17,600) 8,265 (3,100–21,000) 0.733
1 mo 7,500 (4,110–17,400) 8,755 (4,890–15,500) 0.401
3 mo 7,245 (3,370–19,680) 7,835 (3,830–13,920) 0.938

Neutrophils, ×103/L
At diagnosis 2,947 (891–8,909) 3,456.5 (886–13,041) 0.181
1 mo 2,230 (485–11,439) 2,707 (1,100–11,656) 0.176
3 mo 2,158 (739–16,657) 2,498 (1,037–8,101) 0.439

Lymphocytes, ×103/L
At diagnosis 5,112 (1,263–12,020) 4,526 (1,547–8,216) 0.271
1 mo 4,275 (1,870–8,944) 4,126 (2,449–6,791) 0.629
3 mo 4,069 (1,240–12,850) 3,500 (1,980–6,183) 0.292

Eosinophils, ×103/L
At diagnosis 231 (5–837) 213 (0–618) 0.988
1 mo 227 (8–1,157) 207 (124–660) 0.892
3 mo 203 (10–1,034) 184 (77–579) 0.49

Platelets, ×103/L
At diagnosis 8 (1–49) 12 (3–22) 0.38
1 mo 272 (15–572) 82 (19–174) ＜0.001
3 mo 267 (9–603) 43 (9–113) ＜0.001

Abbreviations: ITP, immune thrombocytopenic purpura; IVIG, intravenous immunoglobulin; ND, not done; WBC, white blood cell.

onset, the dose of IVIG, the presence of antiplatelet antibodies, 
and a platelet count of ≥50×103/L on day 3 of IVIG treatment 
were not statistically correlated with platelet recovery to 
≥100×103/L at 6 months of IVIG. Furthermore, hemoglobin 
count, white blood cell (WBC) count, absolute neutrophil 
count (ANC), and absolute lymphocyte count at diagnosis 
were not correlated with patient outcome. However, a plate-
let count of ≥100×103/L at 1 or 3 months after IVIG treat-
ment was significantly correlated with platelet recovery at 
6 months of IVIG (both P＜0.001) in univariate analysis. 
Among the 15 patients with platelet counts of ＜100×103/L 
at 1 month of IVIG treatment, 6 (40%) had persistent ITP 
at 6 months of IVIG, whereas 8 of 57 patients (14%) with 
a platelet count of ≥100×103/L at 1 month had persistent 
ITP at 6 months of IVIG (P=0.003; Fig. 1A).

Factors associated with chronic ITP at 12 months of IVIG 
treatment

At 12 months of IVIG treatment, 7 of 40 patients (17.5%) 

had chronic ITP, with platelet counts of ＜100×103/L (Table 
3). Patient gender, age at diagnosis, a history of viral infection 
or vaccination before disease onset, an abrupt or insidious 
onset, the dose of IVIG, the presence of antiplatelet anti-
bodies, and a platelet count of ≥50×103/L on day 3 of 
IVIG treatment were not statistically correlated with platelet 
recovery to ≥100×103/L at 12 months after treatment. In 
univariate analysis, hemoglobin levels at the time of diagnosis 
(P=0.034), WBC count at 1 month (P=0.049), and ANC at 
1 month (P=0.025) were significantly lower in the CR group 
(N=33). In addition, platelet counts at 1 month (P=0.007) 
and 3 months (P=0.004) were significantly lower in the 
chronic ITP group (N=7). 

In multivariate analysis, only the platelet count at 1 month 
of treatment was related to platelet recovery at 12 months, 
with borderline significance (P=0.621). Among 14 patients 
with a platelet count of ＜100×103/L at 1 month of IVIG 
treatment, 5 (35.7%) had chronic ITP at 12 months of treat-
ment, whereas only 2 of 26 patients (7.7%) with a platelet 
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Fig. 1. Relationship between platelet counts at 1 month and recovery at 6 and 12 months after IVIG treatment. (A) Seventy-two patients were 
followed up at 6 months after the initial diagnosis of ITP and IVIG treatment. Among 15 patients with platelet ＜100×103/L at 1 month after IVIG 
treatment, 6 patients (40%) had persistent ITP at 6 months, while 8 of 57 patients (14%) with platelet ≥100×103/L at 1 month had persistent ITP 
at 6 months (P=0.003). (B) Forty patients were followed up at 12 months after the initial diagnosis and IVIG treatment. Among 14 patients with 
platelet ＜100×103/L at 1 month of IVIG treatment, 5 patients (35.7%) had chronic ITP at 12 months, while only 2 of 26 patients (7.7%) with 
platelet ≥100×103/L at 1 month had chronic ITP (P=0.039).

count of ≥100×103/L at 1 month of treatment had chronic 
ITP at this time point (P=0.039; Fig. 1B).

DISCUSSION

It is important to identify reliable predictors of the out-
come of childhood ITP at the time of diagnosis as well as 
after the initial therapy. This would help clinicians to provide 
patients and their parents with specific information about 
the expected clinical course and could guide the decision 
on therapeutic management of the disease [11, 12].

Many efforts have been made to identify patients at risk 
of developing persistent or chronic ITP [14-21]. A review 
of the literature suggested several predictors of recovery 
in children with ITP [11, 12]. Infants are more likely to 
have a short duration of the disease, whereas adolescents 
have a higher chance of developing chronic disease. A pro-
spective study that included 409 children newly diagnosed 
with ITP defined 6 clinical parameters that are associated 
with a short duration of the disease: abrupt onset (history 
of ＜2 weeks of bleeding), age at onset ＜10 years, preceding 
viral infection, a platelet count at diagnosis of ＜5×103/L, 
wet purpura, and male gender [10]. A young age at onset 
of the disease may also be associated with a better chance 
of recovery from chronic ITP [20]. Recent results of a system-
atic review and meta-analysis showed that potential pre-
dictors of the course of childhood ITP, such as age, gender, 
preceding infection, duration of symptoms, bleeding ten-
dency, and platelet count at diagnosis, were indeed supported 
by a considerable level of evidence [12].

In this study, 14 of 72 patients (19.4%) at 6 months and 

7 of 40 patients (17.5%) at 12 months had persistent and 
chronic ITP, respectively; these findings were comparable 
to other previous reports. However, known risk factors of 
chronic ITP, such as the patient’s gender, age at diagnosis, 
a history of viral infection or vaccination before disease 
onset, an abrupt or insidious onset, and the presence of 
antiplatelet antibodies were not correlated with a platelet 
recovery to ≥100×103/L at 6 and 12 months.

Drug treatment at diagnosis has been reported to be a 
possible prognostic factor in the development of chronic 
disease. Yildiz et al. [22] found that recurrence was sig-
nificantly less in a no-therapy group compared with children 
treated with corticosteroid or IVIG. In contrast, Tamminga 
et al. [23] showed that initial treatment with IVIG was asso-
ciated with a small but definite increase in the chance of 
recovery of the platelet count at 6 months, independent 
of other known risk factors [12]. A prospective randomized 
study is necessary to elucidate the protective effect, and 
related underlying mechanism, of IVIG. Because only pa-
tients initially treated with IVIG were included in this study 
to ensure a homogenous group, we could not evaluate the 
protective effect of IVIG in comparison with other treatment 
options.

There have been some reports predicting outcomes of 
ITP after IVIG treatment. Morimoto et al. retrospectively 
evaluated 49 patients with newly diagnosed ITP who were 
initially treated with IVIG. They found that patients with 
a WBC count of ＜7.0×103/L at the time of diagnosis had 
a lower probability of thrombocytopenia-free survival and 
a higher rate of progression to chronic ITP than those with 
a WBC count of ≥7.0×103/L [24]. In another retrospective 
study by Kim et al. [25], the individual response rate of 
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Table 3. Comparison between the complete response group and the chronic ITP group at 12 months after IVIG treatment.

Univariate variables Complete response group (N=33) Chronic ITP group (N=7) P

Age at diagnosis, mo, median (range) 18 (1–168) 47 (8–77) 0.344
Gender (male/female) 22/11 3/4 0.392
Previous infection (yes/no) 20/33 (60.6%) 6/7 (85.7%) 1
Vaccination (yes/no) 10/33 (30.3%) 0/7 (0%) 0.161
Onset (abrupt/insidious) 2/33 (6.1%) 0/7 (0%) 1
Antiplatelet antibody (yes/no/ND) 3/28/2 (9.0%) 1/5/1 (16.7%) 0.524
IVIG dose, g/kg (1/2) 2/31 1/6 0.448
Additive treatment other than IVIG (yes/no) 4/33 (12.1%) 0/7 (0%) 1
Platelets ≥50×103/L on day 3 (yes/no/ND) 25/32 (78.1%) 6/0/1 (85.7%) 0.569
Peripheral blood counts, median (range)

Hemoglobin, g/dL
At diagnosis 11.5 (8.5–14.6) 12.6 (11.9–13.4) 0.034
1 mo 12.1 (8.1–13.8) 12.9 (11.6–14) 0.075
3 mo 12.5 (9.1–15.3) 12.8 (11.3–13.4) 0.972

WBCs, ×103/L
At diagnosis 9,700 (3,100–21,000) 8,230 (6,880–13,300) 0.702
1 mo 7,000 (4,110–17,400) 9,240 (6,570–15,500) 0.049
3 mo 7,500 (4,610–19,680) 6,590 (3,830–9,320) 0.421

Neutrophils, ×103/L
At diagnosis 2,965 (891–13,041) 4,222 (886–5,447) 0.485
1 mo 2,085 (485–11,439) 4,093 (1,803–11,656) 0.025
3 mo 2,631 (734–13,992) 2,386 (1,180–4,837) 0.807

Lymphocytes, ×103/L
At diagnosis 4,916 (1,263–12,020) 4,334 (1,790–7,209) 0.271
1 mo 3,883 (1,967–8,944) 4,180 (2,449–4,868) 0.835
3 mo 3,887 (2,112–12,850) 3,031 (1,980–4,483) 0.128

Eosinophils, ×103/L
At diagnosis 234 (3–621) 252 (23–535) 0.924
1 mo 242 (8–703) 203 (124–469) 0.553
3 mo 197 (77–814) 157 (98–579) 0.917

Platelets, ×103/L
At diagnosis 7 (1–28) 12 (3–16) 0.754
1 mo 174 (15–572) 63 (19–152) 0.007
3 mo 118 (6–603) 16 (9–51) 0.004

Multivariate variable
Platelets, ×103/L 174 (15–572) 63 (19–152) 0.061

Abbreviations: ITP, immune thrombocytopenic purpura; IVIG, intravenous immunoglobulin; ND, not done; WBC, white blood cell.

IVIG treatment was a predictor of a prolonged disease course. 
Among 182 patients followed up over 6 months, a slow 
response to IVIG (≥3 doses of 400 mg/kg/day or 200 
mg/kg/day before a platelet recovery to ≥50×103/L) was 
associated with development of persistent or chronic ITP.

In this study, a WBC count at the time of diagnosis and 
the time to a platelet recovery to ≥50×103/L after IVIG 
treatment were not related to the development of persistent 
or chronic ITP. At 6 months follow-up, only platelet count 
recoveries at 1 and 3 months of IVIG treatment were sig-
nificantly related to persistent ITP in univariate analysis. 
Because other factors did not show statistically significant 
differences, a multivariate analysis was not performed. At 
12 months follow-up, the platelet count recovery at 1 month 
showed borderline significance in a multivariate analysis. 
A higher proportion of patients with a low platelet count 
(＜100×103/L) at 1 month of IVIG treatment developed 

persistent or chronic ITP compared with patients with a 
1-month platelet recovery count of ≥100×103/L. The sig-
nificance of low hemoglobin levels, WBC, and ANC at 1 
month in univariate analysis was not clear. The small number 
of patients may have influenced this result.

This study has additional limitations. First, because this 
was a retrospective study, the interpretation of data may 
be limited. Second, screening for Helicobacter pylori in-
fection was not performed, although no increase in platelet 
counts after eradication of H. pylori has been reported in 
Korean children with chronic ITP [26]. Lastly, genetic bio-
markers of childhood chronic ITP, such as VNN-1 [27] and 
the Q63R missense variant of the gene encoding cannabinoid 
receptor type 2 [28] were not evaluated in this study. These 
biomarkers could be useful for direct and early prediction 
of prognosis.

In conclusion, this study demonstrated that an early plate-
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let count recovery within 3 months of IVIG treatment pre-
dicts a short duration of disease and a favorable outcome 
in children with newly diagnosed ITP. Further investigation 
in a larger group of patients is warranted to validate these 
findings. Future studies should investigate the pathophysio-
logical mechanism underlying this association.
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