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Abstract

Objective: In previous studies, chronicity risk factors for idiopathic thrombocytopenic purpura (ITP) are unclear. This study aimed to 
evaluate the outcome of children with ITP and determine the chronicity risk factors.
Methods: This study retrospectively examined the demographics, laboratories, outcome, and chronicity risk factors among sixty children 
with ITP and obtained the data from the computer system. We analyzed demographics, treatment, and laboratory risk factors for chronic 
ITP by IBM SPSS and used binary logistic regression analysis.
Results: Of 60 children with ITP, 32 (53.3%) had acute, 25 (41.7%) had chronic, and 3 (5%) had persistent ITP. Demographics, laboratories 
(age <4 years, thrombocyte count at diagnosis, serum LDH, neutrophil count, mean platelet volume, status and grade of bleeding,  
infection in the last month) were unrelated to chronic ITP. As a new finding, loss of treatment response rates predicts chronicity in both 
univariate OR [2.56 (1.25 – 5.25)](p=0.01) and multivariate analysis OR [3.873 (1.488–10.08](p=0.006). Among second-line therapies, 
eltrombopag (n=6) achieved a durable response of thrombocyte count for more than 50.000/mm³ in five. However, two required the 
cessation of treatment two due to renal failure. Of two splenectomized patients, one could not achieve remission.
Conclusion: Lower platelet counts (<20.000/mm³), younger age, male gender, and initial treatment regimens (IVIG, steroid, IVIG plus 
steroid) did not influence chronicity in our study. We suggest that loss of response rates predicts chronicity as a new factor.
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INTRODUCTION
Immune thrombocytopenia (ITP) is an autoimmune disease with increased thrombocyte destruction and decreased 

production. The condition resolves spontaneously (1).  

First-line treatment includes steroids (high-dose dexamethasone or prednisone), IV immunoglobulin (IVIG), or both for 
selected cases. The second-line therapies are thrombopoietin reseptör agonists (eltrombopag, romiplostim), rituximab, and 
splenectomy. Immunosuppressive agents (e.g., azathioprine, cyclosporine, mycophenolate mofetil, etc.) are rarely used (1). 

Risk factors for chronic ITP are age, thrombocyte level, insidious symptoms, no history of vaccination or infection, or 
chronic diseases at diagnosis. As a chronicity risk factor, age >4 years (2,3,4), thrombocyte count <20.000/mm³ at diagnosis 
and male sex are defined in other studies (5,6,7). However, male sex predominance is frequent at younger ages. Finally, 
the thrombocyte count at diagnosis was not associated with chronicity in ITP (8). Low white blood cell count, which differs 
according to age, was related to chronicity in ITP. However, it was not considered an independent variable. IVIG treatment was 
found to lower the risk of chronic ITP. However, IVIG is associated with lower thrombocyte counts and symptomatic illness at 
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diagnosis (9). A randomized control trial found that IVIG was 
not an independent risk factor for chronic ITP (10). 

In this retrospective study, we aim to report the outcomes 
of children with ITP. In addition, chronicity risk factors (age, 
neutrophil level, sex, the severity of bleeding, treatment 
with IVIG, steroid, or both, and rate of loss of response to 
treatment) were also investigated.  

METHOD
In this study, the University computer database is 

retrospectively examined, and the data of children with 
primary ITP is recorded. This data included age at diagnosis, 
sex, infection in the last month, type and severity of bleeding, 
treatments and their cycles, thrombocyte levels at diagnosis, 
and the sixth month, first, and second year of diagnosis. In 
addition, each patient’s disease course was evaluated. The 
subjects were diagnosed from 2010 to 2021 in our University 
Pediatrics Clinic. We followed all for more than or equal to 
one year. The exclusion criteria were inadequate follow-up 
(<1 year), having secondary ITP like collagen tissue disorders 
and malignancies.

The disease course lasted <3 months is defined as acute, 
3-12 months as subacute, and >12 months as chronic. 
Chronic ITP has a prevalence of 10%-20%. Response to 
treatment was having a thrombocyte count ≥ 30.000/mm³ or 
two-fold the baseline level without bleeding. Complete loss 
of response to treatment is defined as having a thrombocyte 
count <100.000/mm³ or bleeding. Partial loss of response 
treatment is having a thrombocyte count of <30.000/
mm³ or less than the basal thrombocyte count or bleeding. 
Recovery was defined as having a thrombocyte count over 
150.000/mm³ for at least one month without any treatment. 
Corticosteroid dependency was the continuation of steroid 
treatment to avoid bleeding and maintain a platelet count 
above 30.000/mm³. Corticosteroid resistance is defined as 
having thrombocyte levels below 30.000 or bleeding or below 
the two hold of the beginning thrombocyte level despite 
adequate corticosteroid treatment. First-line therapies were 
IVIG, corticosteroid, IVIG plus corticosteroid. Second-line 
treatment included eltrombopag, mycophenolate mofetil, 
and splenectomy (11).  

Statistical Analysis

This study analyzed demographics, treatment, and 
laboratory risk factors for chronic ITP by IBM SPSS and used 
binary logistic regression analysis. Categorical variables are 
represented as absolute numbers and percentages. Mean 
and standard deviation represented typically distributed 
quantitative variables. Not usually, allocating variables were 
expressed as medians and ranges. For example, a p<0.050 
was reported as significant. The local ethics committee 
approved the study on 09.05.2022 with the approval number 
2022/85. Informed consent was obtained.

RESULTS
Of sixty children diagnosed between 2010-2021 with 

primary ITP in our university pediatrics clinic, 32 (53.3%) had 
acute, 25 (41.7%) had chronic, and 3 (5%) had persistent ITP. 
Most of them, 38 (63.3%), were male. Skin manifestations 
included children with petechia, purpura, and ecchymosis 31 
(52.5%). In forty-three (86%), the severity of bleeding was mild 
(Table 1). 

Table 1. Demographics of children with *ITP

 Variables mean SD

Age year) 7.1 4.74

n (%)

Sex   

Male 38 63.3

Female 22 36.7

Disease course   

Acute 32 53.3

Chronic 25 41.7

Subacute 3 5

Bleeding type 

none 9 15.3

Skin 31 52.5

Epistaxis 10 16.9

All 7 11.9

Mucosal 2 3.4

Bleeding severity

Mild 43 86

Moderate 5 10

Severe 2 4

Treatment

             ¶ IVIG alone 18 30

              Corticosteroid alone 19 31.6

              IVIG plus corticosteroid 19 31.6

              Corticosteroid dependency 11 19

 Corticosteroid resistance 3 5

              Eltrombopag 6 10

              ╬MMF 2 3.3

              Splenectomy 3 5

Remission 

Not in remission 14 24.1

In remission 44 75.9

Abbreviations: *ITP (immune thrombocytopenia), ¶IVIG (intravenous 
immunoglobin), ╬MMF (mycophenolate mofetil)
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First-line treatment included IVIG alone in 18 (30%), 
corticosteroid alone in 19 (31.6%), and IVIG plus corticosteroid 
in 19 (31.6%). Eleven (19%) had corticosteroid dependency. 

Three (5.2%) had corticosteroid resistance. In addition, 
mycophenolate mofetil was administered in two (3.4%), 
resulting in an inadequate response (Table 1). As a second-
line treatment, eltrombopag (n=6), (10%) achieved platelet 
count response >50.000/mm³ in 5 (8.6%). However, in two 
cases, treatment resulted in a cessation of eltrombopag 
due to adverse reactions. These adverse events were 
renal failure (n=1), renal failure, elevated transaminases, 
vomiting, and diarrhea (n=1)]. Three (2 chronic, one 
acute) patients had undergone splenectomy. Of three (5%) 
splenectomized cases, one recovered. However, one had 
persistent thrombocytopenia, and the other’s prognosis 
was unknown. Six (24%) of 25 chronic patients received 
eltrombopag; two (8%) had undergone splenectomy, and two 
(8%) took mycophenolate mofetil. Additionally, acute and 
persistent cases all recovered. Ten chronic issues achieved 
remission, and thirteen chronic patients had persistent 
thrombocytopenia. The current status of two children with 
chronic ITP is unknown. 

Thrombocyte counts were recorded in the sixth month, 
first, and second year of diagnosis. The median IVIG cycle was 
1 [1-33] (Table 2). 

Table 2. Thrombocyte levels during the follow-up and first-line 
treatments

Median [minimum – maximum]

Thrombocyte count at 6th 
month (/mm³)

155000 [200 - 603000]

Thrombocyte count in the first 
year (/mm³)

213000 [5000 - 389000]

Thrombocyte count in the 
second year (/mm³)

201000 [4000 - 459000]

The last thrombocyte count (/
mm³)

232000 [18390 - 543000]

IVIG cycles 1 [1 - 33]

IVIG cycles in the first year 1 [1 - 9]

Steroid cycles 1 [1 - 10]

IVIG plus steroid cycles 1 [1 - 6]

Abbreviations: ¶IVIG (intravenous immunoglobin)

Table 3. Demographics, clinic status, laboratories, and chronicity
 Chronicity Univariate Multivariate

Non-chronic

(n=35)

Chronic

(n=25)

p OR (%95 CI) p

Age at diagnosis (year) n % n % OR (%95 CI)
≥4 24 55.8 19 44.2 Reference
<4 11 64.7 6 35.3 0.689 (0.215– 2.204) 0.53 0.214 (0.027– 1.703) 0.145

Infection in the last month n % n %
Absent 26 59.1 18 40.9 Reference
Present 9 60 6 40 0.963 (0.29– 3.18) 0.95 0.692 (0.117– 4.093) 0.684

Bleeding n % n %
Absent 4 44.4 5 55.6
Present 30 60 20 40 0.533 (0.127– 2.232) 0.39 0.104 (0.01– 1.115) 0.061

Severity of bleeding n % n %
Mild 24 55.8 19 44.2 --- --- --- ---
Moderate 4 80 1 20 --- --- --- ---
Severe 2 100 0 0 --- --- --- ---

Thrombocyte count at diagnosis
(/mm³)

n % n %

≥20000 9 60 6 40 Reference
<20000 24 58.5 17 41.5 1.062 (0.318– 3.547) 0.92 1.5 (0.181– 12.418) 0.707

Neutrophil count at diagnosis
(/mm³)

n % n %

≥1000 23 56.1 18 43.9
<1000 1 100 0 0

Laktat dehidrogenase at diagnosis
(U/L)

mean SD mean SD 0.995 (0.987– 1.004) 0.32

326.3 87 289.9 102.3
Mean Platelet volume at diagnosis
(fl)

n % n %

<11 11 50 11 50 --- --- --- ---
≥11 4 100 0 0 --- --- --- ---

OR (%95 CI): Odds ratio (%95), SD: Standard deviation
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Among 60 patients with ITP,  the chronicity risk factors 
were investigated. Age ≥ 4 years since diagnosis, presence 
of infection, bleeding and its severity, thrombocyte count 
≥20.000/mm³, neutrophil count <1000/ mm³, mean platelet 
volume (>11 fL) diagnosis did not increase the risk for chronic 
ITP (Table 3). Treatment cycles also did not affect the chronicity. 
However, loss of response rates is strongly associated with 
chronic ITP and can be a good predictor of chronicity. Loss of 
response rates increased chronicity 2.56 times (p=0.010) and 
3.87 times (p=0.005), respectively (Table 4). 

DISCUSSION
Children with ITP achieve remission spontaneously; only 

20% develop chronic disease (1). However, our study reports 
a 40 % chronicity rate, higher than expected. The higher rates 
of our center may be associated with the fact that our center 
is nearly in the middle of Istanbul and Ankara; the chronic 
patients of Istanbul visit our center temporarily on holidays 
when they probably visit their relatives. Predictors for chronic 
ITP were investigated in several studies. Unfortunately, 
not many studies examined the variables of chronic ITP. 
Therefore, there are inconsistent results on this topic. Bennet 
et al. reported that at diagnosis younger age (<1 year, 1-6 
years), the severity of bleeding and the treatment decreased 
the risk of chronicity for ITP. Sex and thrombocyte levels 
<20.000/mm³ did not affect chronicity in ITP (2). On the other 
hand, Jaime-Pérez et al. carried out a study that showed 
that children of older ages (≥ six years) male sex, infection 
history, and leukocyte level <6.25x10⁹/L were at higher risk 
for chronic ITP (3). 

In another study, leukocyte levels above 6250/mm³ 
decreased, and thrombocyte levels above 20.000/mm³ 

increased the risk of chronic ITP. In addition, older age (>4 
years) increased the risk of chronic ITP in another study(4). 
However, this study found no relationship between chronicity 
in ITP and older age (>4 years). They also reported age that 
≥ five years is a risk factor. Treatment with IVIG (Intravenous 
Immunoglobulin) did not affect the chronicity rate in that 
study (4). 

In previous studies and meta-analyses, lower thrombocyte 
counts have been associated with chronic ITP (4,5,6,7). 
However, Italian AIEOP studies found no relationship with 
platelet count (8). Opposing the previous studies, except 
for Italian AIEOP studies, we found that thrombocyte levels 
≤20.000/mm³ didn’t decrease the risk of chronic ITP. 

The male gender decreased the risk of chronic ITP in 
various studies. Finally, this relation was related to the fact 
that the male gender is predominant in younger patients 
(4, 7). Our study supports the results that gender does not 
influence the chronicity of ITP. 

Deel et al. and Ahmed et al. suggested low leukocyte counts 
predicted chronic ITP. However, leucocyte count that differs 
according to age is not an independent variable (13, 14). 
Therefore, we didn’t find infection status in the last month, 
bleeding level, or neutrophil count predictive for chronic ITP. 

IVIG treatment decreased chronic ITP rates in a few 
previous studies due to the lower platelet counts and an 
acute presentation (9,15). However, Heitink-Polle et al. 
concluded that immunoglobulin treatment is not associated 
with chronicity (10). Additionally, we investigated steroid and 
IVIG plus steroid effects, and none of the initial therapies was 
related to chronicity. In logistic regression analysis, loss of 
response rates significantly predicted this study’s chronicity 
(2.56-fold and 3.87-fold).

Second-line treatments for chronic and persistent ITP 
include thrombopoietin receptor agonists, rituximab, 
and splenectomy. Additionally, mycophenolate mofetil 
and 6-mercaptopurine are other second-line drugs (16). 
Unfortunately, two of the six patients in our study needed 
to stop the treatment due to renal failure despite the 
eltrombopag’s efficacy. In addition, one of the splenectomized 
patients couldn’t achieve remission. Splenectomy in idiopathic 
thrombocytopenic purpura treatment doesn’t always lead to 
a cure for the disease.

Limitations of the Study

The limitations of our study are that more patients should 
be followed to reach more objective results, and the local 
factors (being a small city near big cities) did not let to increase 
the number of patients. Also, due to the rarity of pediatric 
hematology-oncology specialists, more than one hospital 
doctor followed the patient. In addition, data is heterogenous 

Table 4. Treatment and chronicity
Univariate Multivariate

IVIG treatment Non-chronic Chronic OR (%95 CI) p OR (%95 CI) p
n % n %

Absent 15 65.2 8 34.8 Reference

Present 20 54.1 17 45.9 1.594 (0.54-

4.67)

0.395 5.223 (0.58- 46.9) 0.140

Steroid cycles
n % n %

Absent 14 66.7 7 33.3 Reference
Present 21 55.3 17 44.7 1.619 (0.53-

4.91)

0.395 2.871 (0.38- 21.56) 0.305

IVIG plus steroid 
n % n %

Absent 26 63.4 15 36.6 Reference
Present 9 47.4 10 52.6 1.926 (0.6–5.8) 0.244 0.158 (0.015- 

1.721)

0.130

Mean SD Mean SD
Loss of response 
(n)

0.2 0.58 3.72 4.51 2.563 (1.25-

5.25)

0.010 3.873 (1.49- 10.1) 0.006

OR (%95 CI): Odds ratio (%95), SD: Standard deviation
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due to different doctors’ treatment approaches. Finally, this 
study is retrospective. Therefore, randomized control trials 
will show more accurate results.

CONCLUSION
Lower platelet counts (<20.000/mm³), younger age, male 

gender, and initial treatment regimens (IVIG, steroid, IVIG plus 
steroid) did not influence chronicity in our study. Therefore, 
different studies have different results in the literature, 
depending on the independent variables (gender, leukocyte 
counts, treatment regimens) (4-15). We suggest that loss of 
response rates predicts chronicity as a new factor. 
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