The Outcome of Immune thrombocytopenic purpura in childhood
and the risk factors for chronicity
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Abstract

Abstract: Immune thrombocytopenic purpura (ITP) is an autoimmune disease presents with isolated thrombocytopenia (throm-
bocyte count < 100.000/mm3) and develops due to increased thrombocyte destruction by autoantibodies. ITP is the most
common cause of pediatric thrombocytopenia. Usually a self-limiting disease with an acute course of 70% - 80%. However, 20%
- 25% cases are chronical. These cases are follow-up and management difficult and expensive. It is important to distinguish
events that may become chronic at the time of initial diagnosis. In this study, we sought clues to be able to choose, which the

patient will be chronicle?

Abstract:

Immune thrombocytopenic purpura (ITP) is an autoimmune disease presents with isolated thrombocytopenia
(thrombocyte count < 100.000/mm3) and develops due to increased thrombocyte destruction by autoan-
tibodies. ITP is the most common cause of pediatric thrombocytopenia. Usually a self-limiting disease
with an acute course of 70% - 80%. However, 20% - 25% cases are chronical. These cases are follow-up
and management difficult and expensive. It is important to distinguish events that may become chronic at
the time of initial diagnosis. In this study, we sought clues to be able to choose, which the patient will be
chronicle?

Background: Immune thrombocytopenic purpura (ITP) is an autoimmune disease present with isolated
thrombocytopenia and develops due to increased thrombocyte destruction by autoantibodies.(1, 2) ITP is
the most common cause of pediatric thrombocytopenia. Usually a self-limiting disease with an acute course
of 70% - 80%. However, 20-30% of cases become chronic. ITP most commonly seen between 2 and 5 years
of age but occurs in all pediatric age groups. (2, 3)

In this study, we aimed to investigate the main characteristics (features) and outcomes of our pediatric ITP
cases and whether there are any factors affecting chronicity.

Procedure: We analyzed retrospectively our 184 newly diagnosed pediatric ITP cases. In this study, a
history of viral infections and vaccination, physical examination, laboratory findings, treatment modality,
and efficacy in children under 18-years old with ITP were recorded. Thrombocytopenia persisting beyond
12 months was defined as "chronic ITP” whereas resolved thrombocytopenia within 12 months of diagnosis
was defined as “acute ITP”. The patients were divided into three age groups. Group 1 include the patients
younger (smaller) than 2 years of age (57 patients), group 2 include the patients between 2 and 6 years of
age (73 patients), and group 3 include the patients older (greater) than 6 years of age (54 patients). We
evaluated the role of clinical and laboratory findings and treatment modalities in the chronicity of ITP.



As first-line treatment, 87 (47.3%) of patients were given Intravenous Immune Globulin ( IVIG, 1 g/kg, 1
or 2 days), 65 (35.3%) were given methylprednisolone (20 mg/kg/day for three days, and 10 mg/kg/day for
four days), and 32 (17.4%) of patients were followed without any medication.

Results: One hundred four patients were male (56.5%) and 80 (45.5%) were female. The mean age of
patients was 5.4 & 4.75 years at diagnosis. The most common bleeding site was skin in 83,7% of patients and
none of the patients had central nervous system bleeding. In 92 patients (50%) no triggering cause could be
identified. The most common triggering factor was upper respiratory tract infection (in 34,2 % of patients).

Thirty-nine patients (21.1%) who had persistent thrombocytopenia after 12 months of follow-up were accep-
ted as chronic ITP. The ratio of acute/chronic ITP cases was 83/21 in males, and 62/18 in females (p=0.7).
The treatment modality at first admission did not affect the development of chronic ITP (p=0.61). The most
important factor in the development of chronic ITP was the age at diagnosis. The mean age at diagnosis was
4.5444.18 years in acute ITP and 8.62+5.39 years in chronic ITP (p<0.0001) Acute and chronic ITP ratio
were 53/4 for patients less than 2 years of age, 60/13 for patients between 2 and 6 years of age, and 31/23
for over than 6 years of age (p<0.0001). The thrombocyte counts and mean platelet volume (MPV) at dia-
gnosis did not affect chronicity. Total leukocyte count at diagnosis had also no effect on chronicity, but mean
absolute neutrophil count (ANC) was significantly higher (p=0.007) and mean absolute lymphocyte count
(ALC) was significantly lower (p<<0.0001) in chronic ITP patients. But when these findings were re-evaluated
according to each age group, we did not find any important differences between acute and chronic cases for
mean ANC and ALC, except ALC levels had only a small effect on the 2°¢ (2-6 years) group (p:0.048).

Conclusions: Although ITP has a good prognosis in most of the patient in childhood, it may become chronic
in about 20 % of patients. Our results support that, high age most important factor for ITP’s chronicity.
Infantile ITP prognosis better than older children, and watch-and-wait strategy could be a safe treatment
choice.

INTRODUCTION

Immune thrombocytopenic purpura (ITP) is an autoimmune disease present with isolated thrombocytopenia
(thrombocyte count < 100.000/mm3), develops due to increased thrombocyte destruction by autoantibodies,
and its mostly benign, and self-limited disease. (1) The peak incidence is seen between two and 5-years of
age and in 60%-80% of patients, it resolves with remission within 12 months. (2)

The incidence of ITP was reported as 7.2-9.5/100.000 per year in North America, whereas European studies
reported the incidence as 2.9-5.3/100.000. (2, 4) To avoid terminological conflict in definition, the first
3 months of diagnosis is defined as “newly diagnosed ITP”, three to 12 months of disease is defined as
“persistent I'TP” and the disease persist over 12 months of duration is defined as “chronic ITP”.(5)

ITP pathophysiology is a very complex condition. The accused factors in ITP pathogenesis are Ab-mediated
(etc. against to GPIIb-GPIIla, GPIb-GPIX) destruction, impaired megakaryopoiesis (Ab and/or cellular
destruction, slightly elevated TPO), elevated Tcell activity.(2) These Ab’s can be oligoclonal or polyclonal,
and different subclass IgG families. (6)

Corticosteroids and intravenous immunoglobulin (IVIG), anti Rh D immune globulin (only Rh-positive
patients) are commonly used in the treatment of ITP in children as first-line treatment options.(7-9)

The second line treatment options are anti-Rhesus-D immunoglobulin, immunosuppressive agents (azathio-
prine, cyclosporine, sirolimus, mycophenolate mofetil), anti-CD20 (rituximab), and several chemotherapeu-
tics (iphosphamide, vinca alkaloids) or combinations of these options.(10, 11) Recently refractory cases are
treated with thrombopoietin (TPO) receptor agonists (romiplostim, eltrombopag) and they are licensed in
the treatment of ITP. (12-14)

Chronicity factors for pediatric ITP; advanced age, insidious beginning, highly (especially > 20.000/mm?)
platelet numbers, and female gender.(15)



In this study, we aimed to determine the main characteristics and outcomes of our pediatric ITP cases and
whether there are any risk factors affecting chronicity.

MATERIAL AND METHOD

In this retrospective study, we analyzed 184 children between 3 months to 18 years of age who had newly
diagnosed ITP, in Marmara University Training and Research Hospital, Pediatric Hematology Unit, between
01.01.2012 and 12.31.2017.

Data including patient and disease characteristics such as age, sex, presenting symptoms at the initial
diagnosis, and findings in physical examination, treatment modality, and outcome were collected in standard
forms for each patient. Hematologic data including initial complete blood count, analysis of peripheral blood
smears, and bone marrow aspiration slides were all noted.

ITP was diagnosed in a child when platelet count under 100.000/uL with normal hemoglobin and white
blood cell count and there is no other clinical and laboratory abnormality.

Only the patients who had platelet counts under 50.000/uL were admitted to this study because most
children with platelets count between 50,000 and 100,000/uL do not apply to the hospital or do not need
treatment. The patients who had other causes of thrombocytopenia (bone marrow failure, malignancy,
primary thrombocytopenia’s, infections, etc.), maternal ITP, and patients without regular follow-up are
excluded from the study.

The patients were treated if they had a platelet count lower than 10.000/uL, or if they had wide-spread
petechia, purpura, or bleeding symptoms.

As first-line treatment, 87 (47.3%)of patients were given Intravenous Immune Globulin ( IVIG, 1 g/kg, 1
or 2 days), 65 (35.3%) were given methylprednisolone (20 mg/kg/day for three days, and 10 mg/kg/day for
four days), and 32 (17.4%) of patients were followed without any medication.

In children who were given methylprednisolone treatment (MP), bone marrow aspirations were done before
starting treatment with MP. Although bone marrow examination is not recommended for every patient in
current ITP guides, bone marrow examination was performed before treatment in patients who will take
steroids due to routine application in our hospital during the study period.

Thrombocytopenia persisting beyond 12 months was defined as “chronic ITP” whereas resolved thrombocy-
topenia within 12 months of diagnosis was defined as “’acute ITP”. The patients were divided into three age
groups. Group I include the patients younger (smaller) than 2 years of age (57 patients), group 2 include the
patients between 2 and 6 years of age (73 patients), and group 3 include the patients older (greater) than 6
years of age (54 patients).

The data of patients were analyzed using the IBM SPSS for Windows version 20.0 (SPSS, Chicago, IL, USA).
The data were expressed as mean + standard deviation (SD). The Shapiro-Wilk and Kolmogorov-Simirnov
tests were used for normality analysis of the data. If the skewness and kurtosis range between to -1,5 and
41,5, we accepted the data was normality. The unpaired Student t-test was used for comparison of normal
parameters of acute and chronic ITP patients at diagnosis. Mann-Whitney U test was used for comparison of
non-normal differenced parameters of acute and chronic ITP patients at diagnosis. The unpaired Student t-
test was used for comparison of mean age, mean hemoglobin level, mean platelet count, mean total leukocyte
count, mean absolute neutrophil count (ANC), and mean absolute lymphocyte count (ALC) of acute and
chronic ITP patients at diagnosis. Intergroup rate comparisons were performed with Pearson chi-square and
Fisher’s exact tests.

The confidence level of 95% and p values of < 0.05 were considered as statistically significant.
RESULTS

One hundred-four of patients were male (56.5%) and 80 (45.5%) were female. The mean age of patients was
5.4 + 4.75 years at diagnosis. All patients divided three study groups. Group 1: 0-2 years, group 2: 2,01-6



years, and group 3: 6,01-18 years. (Table 1)

The most common bleeding site was skin in 83,7%, followed by mucosal bleedings in 9 .7% of patients.
Ten patients (5.4%) had no bleeding symptom and thrombocytopenia were detected when complete blood
count has done due to other causes. None of the patients had a life-threatening condition such as central
nervous system bleeding. Mean hemoglobin levels, total leukocyte count, absolute neutrophil count, absolute
lymphocyte count, platelet count, and MPV levels were calculated and evaluated between three groups.
(summarized Table 2)

No triggering cause could be identified in 92 (50%) of patients. The most common triggering factor was
upper respiratory tract infection in 63 (34,2 %) of patients. Six (3.3%) patients had varicella and five (2.7%)
patients had lower respiratory tract infections before the diagnosis of ITP. At the serologic tests, EBV VCA
IgM was positive in four (2.2%) cases, CMV IgM was positive in two cases (1.1%) and rubella IgM was
positive in two cases (1.1%). Three patients had a history of preceding rotavirus vaccination.

When patients evaluated according to first-line treatment options, 87 (47.3%) of patients were given IVIG,
65 (35.3%) patients were given methylprednisolone, and 32 (17.4%) patients were followed without any
medication. Third and later treatment strategies were low dose-long term prednisolone treatment 10 (5.4%)
patients, eltrombopag 7 (3.8%) patients, rituximab treatment five (2.7%) patients, splenectomy five (2.7%)
patients, and mycophenolate mofetil two (1.1%) patients.

We saw a high level of difference between the age groups in the choice of treatment options. (p<0.0001) IVIg
treatment option was used by especially in the infancy age group. (Table 1 and 3) The treatment modality at
first admission was found to not affect the progression of chronic ITP (p=0.61). Besides, when we examined
according to age groups, we did not observe any effect of the first choice of treatment in acute ITP patients
on chronicity. (group 1 p: 0.4, group 2 p: 0.42, group 3 p: 0.33)

Some characteristics of the patient according to treatment modality were given in Table 1.

Thirty-nine patients (21.1%) who had persistent thrombocytopenia after 12 months of follow-up were accep-
ted as chronic ITP.

The ratios of chronicity were 20.19% in males (21 in 104 patients) and 22.5% in females (18 in 80 patients).
There was no difference between the genders in terms of chronicity in our patients (p: 0.7), and there was
no difference between the genders when examined in the age groups.

The most important factor in the development of chronic ITP was the age at the initial diagnosis. The mean
age at diagnosis was 4.54+4.18 years in acute ITP and 8.62+5.39 years in chronic ITP (p<0.0001). Acute
and chronic ITP ratio was 53/4 for the patients younger than 2 years of age, 60/13 for the patients between
2 and 6 years of age, and 31/23 for over 6 years of age (p<0.0001). Also, we evaluated by the age groups;
and we found statically significant high-level differences between three age groups. (p: 0.002) The rate of
second-line treatment requirement and chronicity ratio according to age groups and treatment methods are
given in Table 4.

The thrombocyte counts and mean platelet volume (MPV) at diagnosis did not affect chronicity in all
patients. Besides, these values similar to all the age groups, and no differences between three age groups.

The thrombocyte counts and mean platelet volume (MPV) at diagnosis did not affect chronicity. Total
leukocyte count at diagnosis had also no effect on chronicity, but mean absolute neutrophil count (ANC) was
significantly higher (p=0.007) and mean absolute lymphocyte count (ALC) was significantly lower (p<0.0001)
in chronic ITP patients. However, when these findings were re-evaluated by the age groups, it was concluded
that the differences occurred based on ages. But when these findings were re-evaluated according to each age
group, we did not find any important differences between acute and chronic cases for mean ANC and ALC,
except only ALC levels were slightly lower in the chronic group in the 2"d age (2-6 years) group (p:0.031).

Mean hemoglobin levels, total leukocyte count, absolute neutrophil count, absolute lymphocyte count, pla-
telet count, and MPV according to age groups and treatment methods are given in Table 2.



We did not see any effect on the chronicization of a cause such as infection or vaccination before acute ITP.
Splenectomy was performed in five (2.7%) of chronic ITP patients.

DISCUSSION

About 20-30% of childhood ITP progresses to chronic ITP. (2, 16, 17) It is important to predict which factors
are important in the progression of chronicity. Although it is difficult to assume which patient will develop
chronic ITP, in a systematic review and meta-analysis by Heting-Pollé et al. advanced age at diagnosis,
insidious onset disease, absence of a history of infection preceding, high thrombocyte count at diagnosis,
female gender had been reported as risk factors of chronicity in childhood ITP. (16) Deel et al. had evaluated
204 children with a diagnosis of ITP. They also reported that progression to chronicity was significantly
increased in children above 8 years of age (p<0.001). (18) We also found that the risk of progression of
chronicity was statistically significant. On the other hand, infantile ITP patients are different than other age
groups ITP patients. Farhangi et al. examined 187 children under 2 years of age diagnosed with ITP. They
observed that patients ITP diagnosed under 3 months had more chronicity than patients aged 3-24 months.
(19)

insidious onset disease,
We did not see any effect of infections or vaccinations before acute ITP on the chronicity (p: 0.2)

In Deel et al. study (18) they reported that ALC at diagnosis showed no difference in chronic and acute ITP
groups, however, at third, 6th, 9th and 12th months of diagnosis ALC counts were found to be significantly
lower in the chronic group. In our study, ALC at diagnosis was lower in the chronic ITP group at diagnosis
and this difference was statistically significant (p<0.0001). Our study has also shown that mean ANC was
higher in patients with chronic ITP than patients who resolved in the first 12 months (p= 0.036), while there
were no important differences between the two groups according to mean platelet counts (p=0.839).

Akbayram et al. studied possible predictors of chronicity in childhood ITP and found that sex did not affect
the progression of chronicity in childhood ITP. In this study, we also found that there was no important
difference in the chronicity rate between males and females (20.19% vs 22.5%) patients (p=0.7). (20)

Although there are some studies, which support the superiority of IVIG on, corticosteroids as initial therapy,
there are studies, which showed that initial therapy preference, makes no change on the progression of
chronicity.(21, 22)

Akbayram et al. evaluated the effect of initial therapy on the progression of chronicity and reported no
difference between high dose steroids, low dose steroids, and IVIG therapy groups.(20) In our study; either
high dose methylprednisolone or IVIG was initiated as first-line therapy. We also found no difference in the
progression of chronicity between HDMP and IVIG groups. Baronci et al. evaluated the treatment response
duration of treatment choice with high dose Methylprednisolone (MP), low dose MP, IVIG, and high dose
dexamethasone selection, with the fastest response with high dose MP and IVIG. (23)

An alternate to therapy is ”watchful waiting” for ITP if the thrombocyte count is > 20.000/mm3. Besides
thrombocyte count, "bleeding score” is important in the decision of treatment options. (24)

Rituximab may be considered in chronic cases with bleeding, however, splenectomy seems to be more
efficient.(25-27) Interesting an alternative therapy for chronic, pediatric ITP patients is a Japanese medicine
drug called cepharanthin. It is a bisbenzylisoquinoline (biscolaurine) alkaloid group wide-ranged effective
immunosuppressive drug.(28) Yamazaki et al. were use this drug on 46 chronic-resistant, <16 years Japanese
ITP patients.(29) In this study shown cepharantine has used a safe and effective alternative corticosteroid-
sparing drug.

Currently, in refractory cases, successful results have been reported for TPO receptor agonist, romiplo-
stim (30) and eltrombopag (31, 32) as a second-line therapy option. In two splenectomized and five non-
splenectomized chronic ITP cases, we achieved a complete response to eltrombopag therapy at a dose of
25-75mg/day PO.



CONCLUSIONS

Prediction of chronic and refractory cases at diagnosis will be helpful to achieve higher treatment success. We
conclude that higher patient age, lower ALC at initial diagnosis may have some negative effect on chronicity,
while gender, the severity of symptoms, presence of infection history, platelet count and MPV at diagnosis
and first-line treatment modality does not have any important effect.

The authors declare no conflict of interest. There was no financial support from any person or institution
for this study.
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